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docks  Wood  Turnery  &  Twis'tin:' 

Mills,    395 
Factory    Acts    prosecution,    298 
I'leming   valve.   The,   509,   598 
Fraud,  Charge  of.  30 
Isaacs   jr.    Hobhouse,   30,   81,   105,   370 
Lighting    of"  a    refuge,    000 
Lighting    regulations.    275.    398,    344. 

467 
Linsdell    ;■.    Paignton    Electric    I. i:;hi. 

ing    Co..    000 
London     Electric     Railwav    comp- ris,.- 

tion    claim.    82     418  ' 
Mining    Regulations,    Breach    nL    COO 
Motor    .-issi'ssment   question,    fiOO 
New    Ross    (Co.    Wexford)    Gas    Co., 

.30 
Piehles.    Bruce.    &    Co..    .30 
Penarth    Elecll-ic    Lighting    Co.,    30 
Pintsch     patents    for    electric    lamps, 

517  .  "^ 

Rio    Tinto    Co.    r.     A.E.G.     Electric 

Co..  8,  29,  .35,  81.  113,  128 
Scoular   V.    Notable   Electric   Co.   anri 

Warnor.    599 
Siemens    Bros.'    litigation,    466 
Stealing    eiectricitv.    Fined    for,    448 
Stoke-on-Trent    Corporation     v.     Tri- 

ner,  82 
War    workers'    bonus.   273 
Workmen's    compensatir  r.       M '.      :7'i 
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KHIIXC     AND    POWEK     NoTES— 

Abercanaid,  493 

Abercarn,    13 

Aberdeen,    i!6,    2r7,    3/3,    Ui 

Abervslwytb,    59,    277 

Accnngton,   31,    132,  3«,  54B,  a7J 

Aldershot,    13.    lis,    18U 

Vnlinanford,  277 

Arbroath,    002 

\rgentina,  31,   W.    180,  226,  252, 

Hi,    54t>,    i;31 
Arklow,    Ut 
Armadale,    203 
Armagh,   574 

Ashton-under-LMW,   180,  277,  373, 
Australia.    13,  '31,    59,    84,    132, 

22ti,  252,  34«,  373,  397,  420, 

519.    B02 
Austria,    «31 
Avlesburv,    180,    631 
Ayr,    397" 
Baeup.    157 
Kallvmoncv,     32.     54li 
l>arnes,   299,   373,   493 
i;..rnslcv,   59,   84.   277,    373 
l.iarnstaple,   84.   22U 
r.arrovv-in-Furncss,    13,    157,    348, 
lUsin^sloke,   157 
Bath.  59,  108 
Hatlev,  132,  445 


Ba 


180 


Jieccies,    397 

Uedford,   32,    493 

Belfast,    157.    299,    445,    574 

Belgium,   397,   445 

Bermondsev,   133,  397  ■ 

Jiethnal   Green,   32 

Hexhill,   373    574 

Bidelord,    U03 

Hinglev,   84,  420 

Uirkdale.    lUS 

Birkenhead,   252 

Birmingham,    13,    32,    132,    157, 


Bii 


325 
r,   13 


Braintree.    108 

Brav     469 

Brierfield,    373 

Brighton,    108,    157,   348 

Bristol,    32,    108,    IhSl 

Broadstair»,    003 

Bromlev,    13 

Burnhain-on-Sea,   519 

Bumle.v,   32,   108,    132,   252,   445 

Burlon-on-Trent,    jO,    4G9 

Burv,   85,   519.   574 

Bur'v    St.    Edmunds,    59.   277 

Calder   Vallev.   220.   252 

Canada,  59,  85,   180,  252,  397 

Canterbury.    157.   <i03 

-Cape   Town.   278.   374 

Cardiganshire,    180 

•Carlisle,  .59.   108,   373 


rthe 


M 


n.  373 

Carrickmacross.    203,    2o2 
Car>halton,    39 
<aslkreagh.    409 
Chatham.    299 
Cheam,  59 

Chelmsford.    -33.    445.    G03 
-Chester.    )32.    003 
t/hesterfield,   157 
Chesler-le-Slreet,    6U3 
<"hile,   373 
China,  108.   157 
Chorley,   397  * 

</horIev\vood,    't'J 
Cirencester,   493 
<.:iacton-on-.Sea.    373 
Clavton,   157,  409 
Cloghcen,   108 
Coatbridge,    277 
Colchester,    180,   277 


:ole 


4<i9 


Colne,    325- 

Cork.    108,    373 

<'oventrj,    13.    32,   133.    520 

Croydon,    13.    108.    574 

Damascus.   420 

Darlington,   493 

Dartlord,    1.58 

Darwen,   227,   277 

Deal    and    Walmer,   13,   85,   493 

Denbv  and  Cumberworth,   277 

Denmark,    13,    469 

Dfrbv,    13.  158,   46.9,   493 

Duviburv,    133.    181),    252.    420 

Doncjster.   373 

Dover.   277,   373,   397,   409.   003 

Dromore,    59 

Dublin,    85,    1.58.    180,    227,    252, 

299,  373,   397,   421.  520,  574, 
Dudley.  253 
Dundalk,   277 
Dunfermline,   204 
Durban,   374 
ICistbourne,    252 
East   Ham,  420,  409 
Eccles,    158,    574 
IMinburgh,    59.    108,    325.    445, 

003     631 
1-lland.  32,  158    227 
lillcsmerc    Port,    158 
Epsom,  227,   547 
ICrith,    108 

Exeter,    13,    180,   397 
Falkirk,  2.99,   348 
Tarnham,   59 
I-inchlev,    85,    158 
Fleetwood,  .  13 
Folk  stone,  277,  520 
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Frinion-on-Sea,    85 

Galicia,  547 

Germane,    13,    180,   348,   547 

Gillingh'am    llient).    133,    445 

Glasgow,     108,     158,     181,     204,     373, 

397,    420.    493,    520.    547 
GIossop     420 
Godalming,    32 
Grantham,    32,    158 
Gravs,   325 
Great   Hanvood,  85 
Greenock,   227 
Greetland,    547  ' 

<eGrimsbv,  325,  420 
Guernsev,    493 
Guildford,    158 
Hacknev,    252.    299.    325 
Halif.ix;    32,    108,   278.    397.   445.    40;l. 

574 
Hamilton.  373 

Hammersmith,, 13,   133,  299,   4.' 
Hampstead,    133,   520 
Harpenden,   574 

e,   181.   278.   574 


Han 


520 


Hastings,    108,    133 

Hebburn,   0:11 

Hemsworth,    59 

Hereford.    1,18.    348 

Helton,    493    . 

H.vwood,    158 

Hi.gh    Wvcombe,   420 

Hornsev,'  15S 

Hove,  278 

Huddcrsfield,    85,    204.    :,47 

Hull,    85 

Hungarv,    158 

Huthvvalte,    493 

Iceland,  397,   420 

llford,    13,   348 

India,   59,   397,  520 

Ireland,   299,    :i97.    469.    574 

Isle  of   Wi.iJht,  :«.  031 

Islington,    204.    348.    .574 

Italy,   133,  252,   397 

Johannesburg,  278.  374.  421 

Keighlev,    252.    278.    409 

Kendal,'  32.   IX) 

Kensington,    3;)S.    42IP.     '.li-      .17.    'i  ;l 

Killarnev,    520 

Kilmarnock,    520 

King's    Lynn.    181.    lai 

Kingston-on-Thames,   520,   547 

Kin-swinford,     304 

Kirkburton,    158 

Kirkcaldy,  13 

Kirkhe'aton,   83 

Knottingley.    85 

Lambeth,    109 

Lancaster,    373 

Launceston.    132 

Leeds,   32,   109,   133.    .:.:       .         i- 

l-eek,    325 

Leicester,    133,   469 

Leigh,  574 

I.eighton    Buzzard,    133.    299 

I.eiston,    003 

Lcpton,    .59 

Lclterkennv.    547 

I^vlon,    325 

Lighting    regulation,,     i.  ..     ...     .... 

520,    .574,   424 
Liraavadv,    278 
Limerick.  373 
Lincoln.   32     &5,    109.    003 
Linthwaite,'  181,   278.   ,397 
Lismore   (N'.S.W.),   31 

Llandudno.    109 

Lnn<ion.  13.  33.  85.  109.  133.  1.58. 
204,  -227,  253,  299,  325,  348,  373, 
:«)7,  420.  445,  469,  .520,  547,  574. 
003,    031 

l.ondonderrv,    278.    299 

Loughborough     32,    574 

Lotighrea    (Co!    Galw.iv),    469 

Lowestoft,    299 

Luddenden    Foot,   158 

Lurgan.    445,    469 

Luton.    352,    420 

Lidney,   325 


32 


Maidenhead,    469 
Maidstone,   158,   204.    299.   574 
Malava,   227 
MaUJ^rn,    133 
Manchester,    14,    325.    348 
.Mansfield.    14.    109 
Market    Drayton,    32 
Marsden.   348 
Marvlebone,     :»48 
Melbourne,    .59.    2.52 
Mclksham,    300 
Meltham,    109 
MfXborough,    8.5 
Middlesbrough.    299.    409 
.Middleton,    :«.    1.5S 
Morocco,    547,    631 
Mytholmroyd,    158,   299,    398 
\eb«n.    32.    109 
Nenagh,    181 
Newark.    603 

Newbridge    (Co.    Kildare).    373 
Newcastle-on-Tvne,    348  « 

astle-under-Lvne,    59,    158,    348, 


445 


,vqua 


(Mon.),    158,    469 
109 


South    Wales,    348.    373,    445 
New  Zealand.   181,   349,  374,   420,  547 
N'orvvav.   32.   409 
Nottingham.    227.    469 
Oldhaiii.    .59.    2U4.    325 
Ormskirk,    227 
Oswestry,   520 
Oxford, '227 
Paraguay,    39S 
Pembroke    (Co.    Dublin*.    14 
'  Penistoni^,  278 
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Perth,    84 

Peterborough.    325 

Plymouth,    349 

Poland,    348 

Pontvpridd,    32 

Poplar,   85 

Ouecnsburv,   32.    409 

Queensland.    348 

Radclille,    15s 

Ramsgaie,    14 

Ratlimines.    h.5,     ;5b 

Rawdon,    574  ' 

Reading,   59 

Redd  itch,    133,    493 

Reigate,   445 

Rhodesia,    59 

Rickmansworth,    59 

Rochdale.    109,    445 

Rochester,    374 

Rn'herham.    14.    3m(1      ■:         "i      '_" 

-  Austell,  33 
Helens,  349 
Marvlebom-.    547 

-;.   ranc'ras.   1,3.   1,"*.    .r...   ..... 

Sallord,    59,    15S.    227.    325 

Salisbury,    60,    158,    349 

Scarborough,    109 

Shanklin.'eOS 

Sheffield,    158,    ISl,    227,    27s,       .s 

Shepley,   374 

Shipley,    325 

Shoreditch,    031 

Shrewsbury,    325 

Shropshire',     Staffordshire    &    Worces- 
tershire   Electric    Power   Bill,    252 

Silsden,    60.    349 

Skelmanlhorpc.    349 

Skelton    and    Bruiion,    493 

Slaithwaite.    031 

Slough.   445 

Somerset.    520 

South   ..Vfrica.   60.   204.   227,   278,    300. 
374,   421.   631 

Southend.    204.    031 

Southport.    27H.    .574.    (J31 

South    Shields.    227,    574    li:;i 

Southnark.   32:5,   44.5.   520 

Spain.     13.     85.     108.     138.     .J77         . 
443.    540.    031 

Spenborough.    325.    398 

Stafford.    ^5.    445 

Staivbridge:   14.    109,    158 

Stamford.  32 

Stepnev,    469,   574 

Stirling.    304.    409.    575 

Stockport.    158 

Stockton-on-Tees.  60 

Stoke    Newington.    397 

Stoke-on-Trent.  .32.  109.  181.  .547.  ,■.7'.. 
631 

Stone.    14 

Stratford-on-.\von.  60,   374 

.Stretford.    252.  520 

Stroud,    85 

Sunderland,    493    ' 

Sutton,   32 

Sutton    Coldfield.    133 

^■insea.  1.58.  2-52,  300 

-  -ien.    .59.    158.    204,   227     277.    325. 

:«7.    420.    547.    631 
nJon.    603 

-  Iczerland,    59,    203,    397,    420 
Srdnev,   84.   336.   352.   373 
Tasmania,    14,   2.52.    420,   519 
Taunton.    14.    520 
Tewkesbury.    300 

Thirsk,   278 
Thornton,    14 
Tiverton,  494 
Twlmorden.    133 
Tonbridge,    181 
Toronto,    8.5 
Torquay.   159 

Tunbri'dge   Wells.   133 

Twickenham,    133,    031 

United   Slates.   60,   109,  278,   300,   421 

Uruguay.    031 

\ictoria'     59.    180.    252,    420 

W.'ikf.field,  33.  443 

Walkden.   409 

Wsllasev.    2.53 


W^n 


59 


Walsall.    GO.    353.   278,   469 

Walthamstow.    32,    325 

Walton-on-Thamis,   33,    278,    .>47,    631 

Warrington.    181.    278,    349,    575,    603 

Watford.    1*3 

Welshpool.   204 

West    Bromwich.    IS?.   325.   575 

West    Ham.  13:^ 

West   Hartlepool.  469 

Weston-super-Mare.   33 

Wevbrldge.    3:).    300.    421 

Whitby. '631 

Whitstable.   1.59 

Whitwood.  469 

^\igan.   00.    445.    603 

Willesden.   109.   327,   300 

Wimbledon.    631 

Winchester.   278 

Windsor,    60,    32.5,    .374 

Wokin.    443.    031 

Wolverhampton.     33.    1.59.     253.     278, 

374.    3.98.    .575.    631 
Woolwich,   574 
AVorcester.   325 
Yarmouth,    445 
York.  85.  109.  ,349.  374,  469 


Lighting  Order,  Netv  Fuel  and,  17, 
36,  328,  424:   by  T.  W.  Cole,   28 

Lighting  sets  on  war-service  motor- 
cars.  Electric.   181 

Lighting  sets.  Standardising  fuses  for 
motor-car    electric,    136 

Lightning    accident,    113 

Li.ghtnin.g  arrester,   A   new,   257 


Lii,lur.ini;   arrester.   The  o.\ii:c   ;"-.::-., 

C.    l-'ield,   119 
Lightning    conductors.    Rules    tor,    37 
Lightning   explodes   a   boiler,   281 
Lignite  as  fuel,  36 
Linking-up,     South     Wales 

inouthshire,  63 


Lit 


AEG.   Electric  Co., 


510 

Ligi. 


Co..    180 
Beck    Engineering    Co.,    44:: 
Blackwall      Engineering     i:     Wel.Jin.; 

Works,  468 
Brazilian  Street   Railway   C;.,,   27G 
British   .\utogenous  Wei'di    .  :   " 

Britis.T    Electron    Co..    54' 
British    High-Power   Gas 

443 
f^ritish    Pneumatic   Tool   t-i  ..    !:: 
British     Telegraph      Instrument     Co., 

203,   226 
Brown   Bayley's  Steel  Works.  l:;2 
Hynoe       Low-Pressure       -^i; 

System,    324 
Chester    Engineering    Co..      ' 
D.^eonport  &   District  Tr:.. 

132,    180 
1    .^lish    Electrical    Co.,    .57 
.  lictionless    Bearing    .Met 
<..neral    Engineering   Ace.  - 
Hornsby.    Ru-hard,   &   Sons.    1.:.7 
llkestoa    Motor    &    Electrical    Engin- 
eering   Co.,    519 
JohnsoT     Secret     Wireless     Telegraph 
and      Telephone     Testinti      Syndi- 
cate.   602  - 
Lame    Electric   Light   Works.   6U2 
Low-Pressure    Superheating,    324 
.Merton    Metallurgical    Co.,    468 
.Monometer    Manufacturing   Co.,    31 
Moore    Radiator    Tube    Co..    324 
New    \anadium    Alloys.    347.    <7i 
I'.rherham       Electrical       I 

Co..    119 
"    .ndard     Bitumen    Co..  ^  . 

I  .'lephone  Co.   of   Egypt,   .51  ' 
telephone    Development    C.  .    27t: 
lownson    &    Fairhurst.   340 
Union    Electric   Co.,   347 
Unite<l     Vacuum    Cleaner 


\V 


419 


ner's      Electrical      C. 

Heating   .\ppliances.   '■ 
\.  rnon-Ward.    A.    (Lond 
\ulcanised    Fibre.   443 
\uIco    .Magneto    Co.,    54*. 
Weaverham     Electrion      • 

372 
Woods-Gilbert    lli 

ing  &    Millins 


I.;..nlwit    V.adre,    Elec:i,;K.i, :•.,:.;    .;xp.;ri- 

nients   at.   336 
l,.j:ins   to   I.K.al   bodies,   (80 
Locomotives.     New    electric     passeng-r. 

45,    71 
1-og.    paper,    (."sefulness   of.    by    A.    B 


Coiin,;i 


244 

London       County 
works.    576  ' 

London's     cleetrici- 
617,   027 

Lookins;     .,!,,..„].     I,, 


M"''!;L„n.. 


Madiini'rv    for    transport.     1':. 

J.    F;    Shipley,  ,100 
.M.achinerv.  in    Germany,    Alun 

electric,    263 
"  Made    in    U.S.A.."    5   - 


.Ma 


Ele 


lain   and,  448 

M.agnet  made  of.  si  > 

Magneto,  An  .\ustraii..i\ 

M.agneto    drive-shaft    ano 

cou^lin^    (li- 

mensions     in     .Ameri. 

124 

M.agnelo     intlustrv.     " 

630 

Magncio   m-iimfaciu: 

I  ton.   i;« 

Mams.    An    effect  oi   sin.-i 

Trie,    by    \V.    Fenneil. 

14- 

Mnlns    lubb-r.   180 

M;inrh<-.r.r.    T^.-    tr-i^-Tc    ,.' 

ii>h.  .534 
Mark    of    origin.    The    need    for    a,    347 
.Measuring     rapidly      \ar\in:;      i.-iiip.  r.i- 

tures,~   30  '       ,       ' 

Melting    furnace.    Electric.    1"-' 
Metal    manufacturers*  diffinr-    -     t:' 
Metallurgy,    Canadian,    130 
.Metals  C(>..    I'he   British,  401.  444 
Metals,    Measures    for    the    coitservotion 

of,    377 
Meter,    Characteristics    of    t 

tator  anTpere-hour    '■.    * 

bings,  460 
.Meters,     British-ni;. 

Turner.    571 
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Mi'li.inJs,    A    Supcr-stdtion    for    tht',    88 
Mi:;     ;r.insport.     Electric    wagons    (or, 


the    Mcjer 


.    of    the    United    King* 

:.m.    l;U7,    lia 
Mintral    Kewurcvs    Bureau,     Itnperial. 


■  tfing,    by    C. 
.iiul    control   of 


Mct.r^,:-.    M.irting 


for   petrol, 


M,.;.  r    i.-.du>(rv    in    Spain.    Electric,    12 

Mui.  r   •Mii.ltm,,  97,   lea.  263 

Mot.r    -Mriirs,    The    rating   of,    bv    I". 

II.   Jr.ckson.   261 
Motor.     The     ■•  U.K.    30  "    ventilated 

tramw.1..  239 
Motors.    Light-weight.    579 
Motors.     Rtnmle    control     lor    squirrel- 

COK':.   by    L.    I£.   Wood,  27 
MultifiTaiiv-nt    incandescent    lamp.    206 
Municipal    lilecuical   Association   (Inc.). 

— .\nnual  Convention.   4 
Municipal  Traniwavs  Association  (Inc.). 

—.Annual   conle'rence,  J13,   W.<,   31.i. 

316 
Munition    workers.    Demobilising,    J37 
Munition    workers'    holiday,   12 
Munition     workers'    out-o'l-work    dona- 


N.AIIr)N.\L    lilectric    Light   Associa- 
tion's  "  war    resolutions,"   13't 
N.ition;il    «leclricitv    supply,    160,    415. 

505.  531),  577.  '579.  617.  627 
National  factories.  Dr.  Addison's  speech 

on    raw     materials    and    the.    492 
National    Physical    Laboratory,    174 
National     service.     Protected     electrical 

men   and,   17 
Nationalisation   of  electricitv  supply    in 

Germany,  26  -        i-r  .> 

Nation.-ilisation,   Railway,  573 
Xenc   record   of  an   air  raid.   The.    110 
Neutral    trade    marks.   396 


SEW    COMf.XNtES — 

.*abada    Dry    Batteries.    379 
Aabacla   Trust.   573 
A.M.T.    Syndicate.    162 
Arma    Manufacturing   Co..    475 
.\v,r<.    W.    G..    &    Co..    355 
n'ail.J.n    Svndicatc.    235 
P-  ::-.k    Felspar  Co.,    114 
K'^.k'T,   James,  552 
l;.u.h,.-r    Bros..   697 
r-^i;i.-li     Federation     of     Iron.     Steel. 
Tinplate      &      Metal       Merch.-ints 
Inc.).    403 
British    Floating   lL.\hibitions.   a.'i2 
Briti.h     Gauge    Makers'    Association. 


U'iM- 

-..ir.,    Turbine.    607 

liii::- 

-■:  .  1    (-'orpora'.ion,    42« 

1 ;-.... 

r.   -I.v's    St«l    Works.    162 

' 

tnrs,    331 

•  ring  Co..  451 

.1    Co.    (Bloxwich),    39 

r. -men's     .Association     of 

r>B    and     Allied    Tradis, 

ifi  &   Industrial  Works, 

trie  Co.,'  162 

Mica    Co..    1B2 

(Glasgow).  475 

E 

i-.il    Tre.'itment.    210 

Ei.^l:'. 

rin;;    IVoprictarv.    90 

Kri.:i. 

l;-..lric    Co..    637 

I  . 

M    ..!    Workers,    40 

l.;.des,   580 

r  Co.,  162 

K    'f.,   &   Co..   39 

11-     . 

1  ir.     &    Rubher    Co.,   39 

lli;j     - 

l_-.'.ii  r.ilure    Generators    (1918). 

How.. 

r  '     Kl.clrical    Co..    102 

How.n 

rcl.    Rawson   &  Co..   420 

Lecls 

Flint    Glass    Co..    306 

L-g". 

A..    &    Co..    210 

Lofiii 

.  .\shmok-  &  Co..  r,r,2 

M.\\ 

K-r   .\   Sons.   607 

M.-ir,.-^ 

■ -■- r    Aluminium    Co..    451 

M.  :.,, 

.;  :,!    .!    Research    Co..   64 

M.^r,. 

.!■-.    379 

.\i    r 

.    Manufacturing 
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The  House  of  Commons  recently  discussed  one  of  the 
many  measures  which,  in  the  opinion  of  the  present  Govern- 
ment, ai-e  necessary  if  the  nation  is  to  be  prepared  for  the- 
post-war  period  of  dislocation.  There  will  be  no  passibility 
of  dodging  or  evading  the  difficulties  of  that  period,  but  wt- 
may  be  able  to  avert  some  of  its  dangers  by  taking  action 
in  advance.  However  hopefully  we  may  regard  the  signs 
from  the  standpoint  of  a  particular  industry,  there  will 
inevitably  pass  before  us  a  continuous  succession  of 
conditions  and  circumstances,  demands  and  problems, 
which  will  call  for  some  very  careful  thinking.  8ome 
of  them  will  crowd  upon  us  simultaneously,  others  will 
follow  later.  Hearts  warm  and  sympathetic,  of  coiu-se,  we 
must  have  :  but  where  will  they  lead  us  if  the  clear  head 
be  wanting  or  if  the  controlling  hand  upon  the  rein  be 
weak  and  uncertain  ?  That  hand  must  be  strengthene<l 
now.  Before  the  war  we  were  familiar  with  the  "  Right  to 
Work  "  procession  :  during  the  war  we  have  discussed  the 
right  to  "  slack."  AflSer  the  war,  according  to  the  prophets, 
we  may  be  faced  with  both  agitations  again.  In  considering 
the  interests  of  national  efficiency  we  are  less  afraid  of 
the  former  than  we  are  of  the  latter,  though  the  former  may 
be  serious  enough.  The  Unions  may  be  able  to  exercise  a 
healthy  influence  upon  their  members  if  they  teach  that 
national  prosperity  can  be  brought  about  by  individual 
efficiency.  But  wh^t  oHhe  cry  that  will  be  heard  for  work  and 
wages  for  all — in  other  words,  the^demand  for  the/right  and 
the  wherewithal  to  live  r  It  seems  as  though  we  can  hear  the 
distant  rumblings  of  those  agitations  as  we  read  the  House  of 
Commons  discussioii*'-on  the  second  reading  of  the  Trade 
Boards  Bill.  The  industrial  conditions  directly  the  war 
ends  will  be  vitally  changed.  Already  strong  pressure  has 
been  brought  to  bear  upon  the  Government  to  induce  it- 
to  fi.\,  by  Parliamentary  statute,  a  national  minimum 
wage.  Everybody  may  have  the  sympathetic  heart  that 
would  favour  such  a  course  :  but  Mr.  G.  H.  Roberts,  as 
Minister  of  Labour — generally,  as  we  think,  courageous  in  his 
vision  of  the  future,  yet  practical  in  his  conceptions — 
sees  the  impossibility  of  Parliament  agreeing  upon  any 
one  tigm-e  which  might  be  adaptable  to  all  indnstries. 
He  holds  that  every  worker  is  entitled  to  a  reasonable 
minimum  wage,  but  from  what  we  have  heard  of  his  pre- 
vious utterances  we  believe  he  would  fully  agree  with  us 
that  emphasis  should  be  placed  upon  the  word  worh'r.  It 
is  the  lahoiirer  who  is  worthy  of  his  hire.  Xot  the  slacker, 
the  shirker,  the  malingerer  '.  But  Parliament  cannot  say 
what  the  right  minimum  wage  for  every  section  of  industry 
should  be.  Even  its  labour  advisers  do  not  know,  when  they 
consider  merely  one  particulai-  industry,  whether  a  rcmoiiabh' 
uiiiiimum  wage  for  a  childless  man  is  equally  reasonable  for 
a  man  with  a  family,  and  when  there  is  no  general  agreement 
amAig  those  who  are  directly  concerned,  how  can  Parlia- 
ment be  expected   to  sanction  any  one  special  estimate;  oi- 
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view  :-  The  polii-y  of  the  (iovcrnmeiu,  then,  iis  eimnciatod 
bv  Mr.  Roberts,  is  to  aim  at  a  gradual  improvement  of  the 
conditions  obtaining  in  industry.  Gnidual  it  niiis/  be— there 
is  no  scope  for  the  skill  of  tlie  social  prestidigitator  here. 
Therefore,  in  the  light  of  our  present  knowledge,  the  nearest 
point  at  which  we  can  arrive  is  that  where  we  bring  employers 
and  workmen  together,  so  that  they  can  sit  down  unitedly 
to  the  task  of  improving  their  own  conditions.  The  place 
of  the  State  is  to  facilitate  such  co-operative  negotiations. 
The  fixing  of  wages  will  be  left  to  Trade  Boards  of  the 
various  industries.  Mr.  Whitley  stated  in  the  course  of 
the  discussion  tffat  the  purpose  of  the  Trade  Board  nnist 
be  to  form  a  stepping-stone  to  a  system  of  self-government 
in  an  industry.  Only  by  pursuing  such  an  aim  can  we 
reduce  (tovernment  interference  to  a  minimum.  Of  this  we 
have  been  assured  again  and  iigain. 

We  notice  that  there  was  some  opposition  to  the  Trade 
Boards  measure.  Certain  members  of  the  House  wanted  it 
i-ejected  because  it  was  not  a  measure  iutended  to  meet 
present-day  requirements.  Suppose  we  were  to  judge  all 
legislation  by  that  low  standard  !'  Is  it  not  just  the  sort 
of  attitude  that  left  us  unprepared  for  war,  and  would  dis- 
jistrously  leave  us  unprepared  for  peace  r  Major  Astor 
followed  approving  of  the  Bill,  because  it  would  tend  to 
better  organisation  in  industries  that  were  previously  un- 
organised, or  badly  organised  :  also  because  it  would  tend  to 
improve  the  general  standard  of  living  to  sections  of  the  • 
cammunity  that  most  required  it,  but  the  inevitable  Sir  F. 
Banbury  did  not  help  to  improve  the  industrial  atmos- 
phere in  such  times  as  these  by  saying  that  the  more  wages 
men  got  the  less  work  they  did.  "  In  many  industries,  if 
men  could  get  just  enough  to  be  going  on  with,  they  would 
not  try  to  earn  more."  Now,  in  how  many  industries  is  it 
likely  that  the  present  rate  of  wages  can  continue  after  the 
war  r  It  seems  to  us  that  the  rates  that  the  Boards  fix 
must  be  high  enough  to  be  reasonable,  and  low  enough  to 
be  economically  sound,  and,  after  the  high- wages  habit 
of  the  last  few  years,  and  with  the  prospect  that  the  cost 
of  living  cannot  fall  greatly  all  at  oace,  there  will  be  the 
incentive,  if  we  give  payment  by  results,  which  most 
reformers  argue  for  now,  to  increase  production. 

l^erhaps  the  most  serious  aspect  of  the  whole\]uestion. 
and  a  genuine  reason  for  proceeding  with  the  Bill,  was  that 
referred  to  by  Mr.  Bridgeman  in  reply  to  the  discussion. 
It  is  sometimes  stated  that  women  having  found  their  wav 
into  the  engineering  trades,  and  having  proved  their  aptitude 
for  such  service  under  appropriate  conditions,  are  likely  to 
remain  there  for  a  long  time  to  come,  if  not  permanently. 
It  may  Ije  so,  though,  in  our  belief,  the  desire  of  many  women 
for  filling  their  natural  sphere  will  be  strong,  and  it  will 
prevail  unless  conditions  make  it    necessary  for   them  to 
supplement  the  family  earnings  or  the  wounded  soldier's 
pension.     But,  a^art    from   the   engineering   industry,    in 
which  there  will  be  abundance  of  work  for  years  to  come, 
there  will  he  other  branches  of  industry  from  which  large 
numbers    of    women    and    juveniles    will    be    dismissed 
directly   the   war  ends.     Then   there  will   be  the  danger 
that     in     seeking    other    classes     of     work     they    will 
increase  the  tendency  to  low  wages  and  sweating."  which 
it  is  so  necessary  to  avoid,  if  possible.     It  is  impossible 
to  foretell  what  the  future  has  in  store  for   the   masses, 
but  it  is  our  duty  to  prepare   against  feared   evil  possi- 
bilities, and  if  by  setting  up  the  proposed  Trade  Boards  we 
can  do  something  practical  to  that  end,  then  let  us  suppojl 
the  Government  measure.     Labour  is  demanding  a  larger 
share  of  control  in  industry,  and  this  is  one  way  in  which 
that    can   be    granted.      If  it   carry    with    it  "an    under- 
standing of  the  immediate  commercial  problems  of  industry, 
the  effect  of  competition,  internal  and  international,  upoii 
selling  prices,  the  importance  of  keeping  down  working  costs. 
and  of  increasing  production,  it  will  go  far  towards  establishing 
on  a  rational  basis  relations  between  employer  and  employed. 


I.N  the  toui'se  of  the  discussion  on 
luel  Economy  ^.\^,^.^^^.■^^.  po^,^.,.  supply  at  the  recent  meet- 
Cheap  Power.  '"•"  '^^  ^^^'  I-^f-f'"^-'  many  very  interesting 
points  were  raised,  some  of  which  in  them- 
selves wouhl  provide  material  for  prolonged  debate. 
Amongst  these  was  the  (juestion  whether,  of  the  two 
main  objects  in  view,  tlie  saving  of  fuel  or  the  provision 
of  cheap  electric  power  was  the  more  pressing  need.  To  a 
considerable  extent  the  two  are  correlated ;  we  cannot 
supply  electrical  energy  cheaply  without  economising  fuel  ; 
and  if  we  save  coal  we  shall  be  in  a  better  position  to 
provide  a  cheap  supply  of  electricity.  But  the  advantage 
thus  gained  in  the  latter  case  may  be  wholly' neutralised  by 
increased  outlay  in  other  directions,  particulai'ly  by  stand- 
ing charges  due  to  capital  expended  on  extra  plant,  long 
transmission  lines,  &c.,  and  running  charges  on  account  of 
loss  in  transmission.  Hence  it  would  appear  that  the 
national  interests  will  be  most  surely  served  if  our  attention 
is  directed  primarily  to  the  problem  of  cheapness  of  supply, 
to  which  economy  of  fuel  is  a  necessary  corollary. 

Now,  several  speakers,  including  some  who  champion  the 
cause  of  the  smaller  undertakings,  advanced  the  view  that 
mere  cheapness  of  supply  was  somewhat  of  a  fetish  ;  that 
the  national  industries — with  admitted  exceptions,  such  as 
electrochemical  and  similar  processes  in  which  the  cost  of 
energy  was  the  controlling  factor — were  satisfied  with  the 
prevailing  conditions,  and  would  derive  but  trifling  advan- 
tage from  a  reduction  even  of  the  order  of  50  per  cent. 
While  this  is  perfectly  true  in  many  cases,  and  under  pre- 
war condifions,  we  cannot  agree  that  their  contention  holds 
good  when  we  consider,  as  we  must,  the  necessities  of  the 
future.  It  is  agreed  that  the  cost  of  labour  will  never 
return  to  the  low  standards  which  prevailed  before  the  war  ; 
consequently,  it  is  imperatively  necessary  to  reduce  to  the 
minimum  the  proi^rtion  of  hand  labour  to  the  total  cost 
of  the  finished  product  by  immensely  developing  the  use 
of  labour-saving  machinery  and  processes,  while  at  the  same 
time  greatly  increasing  the  output  of  our  factories. 
Obviously,  therefore,  the  proportion  of  cost  assigned  to 
motive  power  will  be  greatly  increased,  and  the  |Cheapeniug 
of  electricity  supply  in  future  will  be  a  matter  of  the 
first  importance  to  existing  industries. 

Moreover,  it  should  be  borne  in  mind  that  we  must 
provide  a  supply  of  energy  at  the  lowest  possible  rates  for 
various  new  applications  of  electricity,  prominent  amongst 
which  are  main-line  railway  traction,  agricultural  work, 
domestic  heating  and  cooking,  and  industrial  heating. 
Whilst  some  of  these  items  may  appear  lacking  in  novelty,  it 
must  be  admitted  that  not  one  of  them  has  been  developed 
beyond  the  most  elenientary  stages,  and  that  the  demand 
which  they  will  provide  will  vastly  exceed  anything  that 
we  have  yet  experienced,  la  addition,  steps  should  be 
taken  to  develop  industries,  such  as  agriculture,  ice- 
making,  &c.,  which  will  help  to  fill  up  the  summer  valley 
in  the  annual  load  curve  :  and  it  was  suggested  by  one 
speaker  that  electrochemical  processes  which  could  be  carried 
on  at  night  should  be  encouraged,  in  order  to  keep  the 
costly  generating  plant  employed.  AH  these  factors,  of 
which  some  demand  and  others  promote  cheapness  of  supply, 
should  be  taken  into  consideration  when  the  question  is 
under  discussion. 

Perhaps  the  most  obvious  defect  in  our  existing  system 
of  generation,  and  one  which  cries  shame  upon  us  as 
economy  engineers,  is  the  frightful  waste  of  heat  in  the 
condensing  water.  Moi'e  than  one  speaker  drew  attention 
to  this  deplorable  squandering  of  our  precious  heritage,  in 
pursuit  of  which  we  are  actually  studying  the  map  to  find 
out  where  we  can  most  effectively  throw  heat  away  !— 
while,  on  the  other  hand,  we  are  earnestly  seeking  means  to 
economise  coal,  a  situation  which  would  be  ridiculous  if  it 
were  not  tragical. 

Mr.  George  AVilkinson  advocated  the,  sale  of  heat, 
Mr.  Turnbull  its  use  for  intensive  agriculture,  and  both  are 
promising  and  practicable  suggestions,  Mr.  W.  M.  Selvey 
recently  devised  a  scheme,  of  which  we  give  some  particulars 
elsewhere  in  this  issue,  for  combining  electric  power  supply 
with  commercial  heating,  and  we  think  that  the  subject  is 
one  which  urgently  calls  for  the  most  earnest  attention  of 
station  engineers  and  managers. 
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TELEPHONY    IN    THE    FRENCH    ARMY. 


Without  an  efficient  telephone  service  an  anny  under 
modem  conditions  is  semi-paralysed  :  rapidity  of  communi- 
•cation  is  essential,  and  there  is  no  means  to  be  compared 
with  the  telephone  in  this  respect.  Unfortunately,  the 
telephone  system,  involving  the  use  of  a  network  of  small 
wires  with  endless  ramifications,  is  exceedingly  vulnerable, 
and  is  constantly  liable  to  interruption  by  enemy  shell  fire, 
■or  even  by  accidental  action  on  the  part  of  its  friends. 
Hence  the  rapid  installation  of  a  complete  telephone  system 
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deep  trench,  with  a  view  to  its  protection  from  shell  fire 
and  bombs,  and  fig.  4  shows  wooden  frames  containing 
drums  from  which  the  individual  wires  composing  the  cable 
are  simultaneously  run  oflF. 


French  Official. 

Fig.  1.— French  Soldiers  Erecting  Telegraph  Line.< 


French  O/ficial. 

Fig.  2. — An  Underground  Cestral  Telephone  Station. 


in'  the  first  instance  and  its  continual  maintenance  in 
working  order  are  included  amongst  the  most  important 
functions  of  the  military  engineer. 

The  accompanying  illustrations,  from  French  official 
sources,  will  give  some  idea  of  the  methods  adopted  by  our 
Allies  for  these  purposes. 


Fig.  5  is  a  view  of  an  angle  pole  on  which  telephone  wires 
are  ^being  fi.xed  ;  naturally,  the  appearance  of  the  poles  is 
not  an  important  consideration  in  this  connection,  and  it 
will  be  seen  that  the  insulators  used  are  of  a  small  bobbin 
type,  while  the  cross-arms  are  attached  to  the  poles  by 
simple  clamps. 


^.-..i«^  .-...^  ,.     ..775-  >  . 


cnch  Official 

Fig.  3. — Laving  Cable  in  Deep  Trench. 


French  Official. 


Fig.  4. — Drums  of  \Vii;e  Mounted  in  Frame.-; 


Fig.  \  shows  a  party  of  soldiers  laying  telephone  ^ires  in 
the  Somme  district  :  the  wires  coming  from  the  right  are 
strained  with  blocks  and  tackle,  and  are  about  to  be  fixed 
•on  a  pole,  making  a  right-angle  change  of  direction  towards 
the  foreground  at  this  point. 

Fig.  2  is  a  view  of  a  shell-proof  underground  central 
'telephone  station  in  the  trenches  in  the  district  of '  the 
'Oise. 

Fig.  ?,  shows  a  party  of  soldiere  laying  a  made-up  cable  in  a 


Fig.  G,  on  the  other  hand,  is  a  view  of  a  wireles.< 
antenna  mounted  on  the  top  of  a  railway  \ehicle,  so 
arranged,  of  course,  that  it  can  be  readily  unrigged  when  a 
move  is  in  prospect.  Thanks  to  its  immunity  from  inter- 
ruption, except  by  direct  action  on  the  stations  themselves, 
the  wireless  system  has  been  of  great  service  in  this  war  : 
bnt  it  suffers  from   the  serious  disadvantase  that  it  lacks 


secrecy. 

Accordins  to  the  Scicniitii' 


Amcriinii,  even   burving  the 
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t*-k-plu.nc  wiivs  a^eplv  li.i.-^  I'aikil  U)  piuttvC  tbein  from 
injiiiv  livliifrh-explosivf  sIkHs  iin^  lioiiibs,  and  consetiuently 
i^hort"  pcilcs  have  lietni  adoptetl,  siipixirtini:  tlie  wives  a  few 
feet  rtlMJve  the  trround.  so  that  broken  wires  can  readily  be 


Fig. 


Erecting  Telephone  Wires. 


repaired    by   the  telephone   pitrols,    while    the    poles   are 
inconspicuous. 

Even  telephone  circuits  are  not  immune  from  tapping, 
cither  by  induction  or  conduction,  according  to  the  system 
employed  ;  consequently,  in  all  important  communications 
by  telephone  in  the  advanced  sections  of  the  -system  letters 


French  Official. 

Fig.  6.— a  Travelling  Wireless  Station. 

or  numbers  are  used  to  represent  the  names  of  places, 
regiments,  and  batteries,  in  accordance  with  secret  codes. 

It  is  on  record  that  in  the  early  days  of  the  war  the 
British  telephone  system  was  so  efficient  that  it  enabled  Sir 
.John  French  to  direct  the  operations  of  the  Army  in 
Flanders  by  telephone  for  three  days  from  his  house  in 
London.  The  French  system  was  no  less  effective,  and  was 
used  by  (Tcneral  .Joffre  to  ivLrnlate  all  troop  movements  over 

200-mile  front. 


THE     INCORPORATED 
MUNICIPAL     ELECTRICAL     ASSOCIATION. 

a  Annual  Cosvention. 

( ( 'out hived  /rum  page  l>23.) 

Presldentlal:Address. 

By  S.  J.  Watson. 

(Abstract.) 

((iinclui/ril  fiviii  jwi/f  62-2.) 

\s  the  question  of  "  bulk  supply  "  is  likely  to  come  more 
to  the  front  in  the  neax  future,  it  will  be  of  interest  to  con- 
sider what  cost  is  likely  to  be  incurred  in  generating  such 
supplies  at  a  large  modern  |x>wer  station,  and  to  what  extent 
the  cost  is  affected  by  the  conditions  which  obtain  aft^r  the 
.supply  is  delivered  by  the  main  generatoi-s»to  the  station  bus- 
bars. All  the  figures  used  as  estimates  are  based  on  pre-war 
prices. 

Assuming  that  a  convenient  site  is  available  possessing, 
ample  natural  water  and  good  facilities  for  olitaining  dehveries 
of  fuel,  the  capital  expenditure  in  providing  an  installed 
capacity  of  100,000  kw.  should  not  exceed  i'900,000,  made  ni) 
as   follows  : — 

TABLE  I. 

Land  and  clearin;;     

Sidinjrs  or  wharves    ... 

Buildings,  foundations,  coal  atorajre. 

iind  handling 
Eng-ine-room  equipment 

'Boiler-house  equipment        

Water-pipes,  conduits,  \c.    ... 

Total  

The  cost  per  e.h.t.  unit  delivered  to  the  bus-bars  under  the- 
load  factor  coAditions  specified  would  be  as  follows:  — 


Cost 

per  KW 

jtL'5.000 

.£•25 

40.000 

■40 

275,000 

2-75 

SI  0,000 

3-10 

210/)00 

2-10 

40,000 

■40 

*!»00,000 


TABLE  II.— Plant 

Ins 

TAI.LED.   100.000  KW. ; 
75,000  KW. 

Maximuii  Load 

Units  to  bus-bars 
Load  factor 
Coal  cat  128.)   ... 

220,000,000 
33^5  per  cent. 
2  lb.  per  unit. 

300,000,000 
45'7  per  cent. 
1  '8  lb.  per  unit 

.\nnual     Per 
cost.      unit. 

Annual     Per 
cost.      unit. 

Fuel       

Oil,  &o 

Salaries  and  wages 
Repairs .^'^-j-- 

...iC117,857     ■128d. 

1,000     ■002d. 

...       16,500     ■OlSd. 

...       11,500     •012d. 

^144,643      llSd. 

1,250     ■002d. 

18  500     -OUd. 

12,500     ■OlOd. 

Rates,  taxes,  and  ma 
Cap.  dep.  obsce.  at  10 

£146,857     ■IGOd. 
aagement       17,000     '01 9d. 
per  cent.       90,000      OSSd. 

£176,893     ■l4ld. 
18,500     ■OlSd. 
90,000     •072d. 

Total  cost 


,  £253,857     ■277d.    £285,393     ■228d. 


In  the  coal  figmes  I  have  taken  an  average  calorific  value 
of  1'2,.300  B.TH.D.  per  lb.,  which  works  out  at  an  overall  ther- 
mal eflicioncy  of  13.8  per  cent,  and  15.3  per  cent,  under  the 
two  sets  of  conditions. 

The  method  of  dividing  up  the  costs  adopted  by  the 
I.M.E..\..and  I.M.T.A.  in  1912  for  the  purpose  of  ascertaining 
the  cost  at  the  power  station  of  a  supply  for  tramways  was  as 
follows; — Fuel,  25  per  cent,  staadiug,  75  per  cent,  running; 
oil,  &c.,  25  and  75  per  cent.;  wages,  50  and  50  per  cent.;  re- 
irairs,  75  and  25  per  cent.;  rates,  management,  and  capital, 
100  i>er  cent,  standing. 

.■\pplying  this  prtnciple  to  the  cost  sheet  given  above,  the 
following  results  ai-e  obtained  : — Load  factor,  33.5  per  cent., 
£'2  Os.  lid.  per  kw.  maximum  load  +  O.lOd.  per  vmit;  load 
factor,  15.7  per  cent.,  £2  3s.  8d.  per  kw.  +  0.098d.  per  unit. 

If  the  output  is  reduced,  resulting  in  a  lower  load  factoi . 
the  standing  cost  per  KW.  demanded  will  be  lower  and  the 
running  cost  higher,  and  vice  versa. 

For  the  purpose  of  further  illustration,  assume  that  a  chaige 
of  £'2  2s.  6d.  per  annum  per  kw.  of  maximum  demand  at  the 
bus-bars  plus  a  charge  of  0.102d.  per  unit  suppUed  would  pro- 
vide sufficient  income  to  cover  all  the  costs  incurred.  It  is 
at  this  point  that  the  "  diversity  factor  "  begins  to  affect  the 
charges  for  the  supply. 

As  the  number  of  processes  and  purposes  for  which  the 
supply  can  be  used  is  increased  we  may  anticipate  an  appreci- 
able improvement  in  the  diversity  factor,  and  it  seems  prob- 
aible  that  this  iinprovement  will  exercise  a  great  influence  on 
future  S|flhng  prices.  So  far  as  the  chaiges  are  influenced  by 
the  initial  cost  of  plant,  and  present  methods  of  generation, 
it  does  not  seem  possible  to  effect  any  very  marked  improve- 
ment in  the  immediate  future. 

-Assuming  the  ratio  between  the  maximum  load  on  plant 
and  the  sum  of  the  feeders'  maximum  demands  to  be  75,000' 
kw.  to  86,250  KW.,  or  1  to  1.15,  the  cost  of  £2  Ss.  6d.  per  KW. 
per  annum  at  the  bus-bars  becomes  £1  17s.'  per  KW.  de- 
manded on   the   feeders. 

.\  further  item  affecting  the  charges  is  the  diversity  factor 
rS  each  feeder.    Taking  a  ratio  of  1  to  1.1  the  cost  of  £1  17s. 
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jNM-  K\v.  (leiiiamled  at  thi^  point  of  oiigLu  of  the  ieeder  be- 
oouie.s  Ml  ly.s.  T(i.  iK-r  kw  .  demanded  at  the  point  of  u.siige, 
subject   to   the  additional  costs  incurred   in  transmission. 

I  rouyhly  e.^^tiiiiatc  that  the  sum  of  A'BflD.IKHl  would  enable 
a  maximum  load  of  To.lAH.)  kw.  to  be  .supplied  over  an  area 
of  41)0  square  miles  by  means  of  underground  ealdes.  Allow- 
ing 10  l)er  cent,  per  annum  for  capital,  depieeiation,  and 
iiiaintenance.  the  annual  cost  for  thest^  items  will  be  i6f5,0O0. 
This  liiiimiiit  divided  by  the  total  demands  at  the  point  of 
nsa;4e  t;ivrs  an  average  cost  of  about  l'2s.  6d.  per  KW.  i>er 
auuuiu. 

By  reason  ol  the  cost  of  transmission  systems  the  annual 
cost  may  vary,  say,  between  '2s.  6d.  and  2'2s.  6d.  per  kw.  de- 
manded in'r  annum.  It  appears  inevitable  that  this  difference 
in  ro^t  must  be  taken  into  considei-a.tion  in  some  instances. 

Tlie  l(..-,-.rs  in  transmission  will  usually  vary  between  the 
luiuts  of  -J  per  c-ent.  and  1.5  per  cent.,  depending  on  the  dis- 
tance and  the  load  factor  of  the  supply.  The  cost  of  il 
13.S.  7d.  |>er  annum  per  KW".  demanded  at  the  u.sers'  premise^s 
ami  the  cost  of  .102d.  per  unit  supplied  will  require  adjusting 
to   include   the.se  allowances. 

The  intiil  eo.st  at  the  point  of  usage  of  the  e.h.t.  supply  will 

I.,'    ;is    follows:  — 

TABLE  Ur. 

Cost  Cost                      Cost 

minimum.  average.               maximum. 

KW.  charge    ...£1    13     7  £1   13  7             £1      13     7 

Loss 1   10  (r,  %)          3  800%!            -.     fiU."'%) 

Transmis.sion...           2     (i  12  B                  12     li 


£2     !l     !t 


£3     1     7 


Cost   per    KW.    £1   17  11 

plus 

Chargeperunit    ■107d.  (5%)        •112d.(10%)  Hid.  (15  %) 


rat  us 


■^e  altei'iiating  cuireiit  i 
I  for  tills  country.  \Me 
ist  the  cost  of  changing 
■ousuiners'   premises 


■   uiiiidubtedly  going  to  be 

■re  extensive  diree.t-cuiTeiit 

the  system  and  the  appa- 

lie  prohil)itive,  but  exten- 


sions of  direet-current  networks  .should  be  avoided.  The  con- 
tinued use  of  a  direct-cuiTent  system  in  conjunction  with 
tlirei'-phaM'  generation  luu.st  for  all  time  necessita.te  a  con- 
sidF-nililf  ;iddiiiiiiial  expenditure  on  sub-station  equipment, 
with  -ciKiii^  annual  costs  and  losses  in  conversion.  To  enable 
the  supply  u>  lie  givi'ii  at  the  lowest  price,  extended  use  wiil 
be  made  of  tliiv,'-|.lia-e  four-wii-e  alternating  current  distribu- 
tion from  tran-,lni- i   sub-stations. 

The  eapitiil  i  liajges  and  working  expenses  of  static  trans- 
foiiiier  Mill  statiiins  will  vai-y  from  .5s.  to  10s.  per  annum  per 
KW.  supplied .  The  KW.  demanded  on  the  e.h.t.  side  wiJl  be 
from  '2  per  cent,  to  4  per  cent,  higher  than  the  KW.  demanded 
on  the  L.T.  .side,  and  the  units  delivered  to  the  e.h.t.  switch- 
board will  be  from  H  per  cent,  to  9  per  cent,  more  than  the 
units  delivered  to  the  Ij.t.  switchboard.  Hence  the  cost  of 
the  E.H.T.  .supply  when  transfonned  to  lii\\-|iii'^-uie  alter- 
nating current  will  be  as  follows: — Minimum.  !.'-2  :iv.  s,!.  and 
O.llOd.  :  average  £2  18s.  9d.  and  O.llSd. ;  maximum.  £■:,  14s.  Id. 
and  O.l-JCd. 

liie  capital  charges  and  working  expense-s  of  a  sub-station 
eontaming  rotating  plant  for  converting  e.h.t.  alternating 
current  to  direct  current  wdl  vary  between  15s.  and  HOs.  ]ier 
annum  per  KW.  supplied.  The  KW.  demandeil  on  the  E.H..T 
side  will  be  from  6  per  cent,  to  10  per  cent,  higher  than  the 
KW.  demanded  on  the  L.T.  direct-cuiTent  side,  and  the  low- 
pre.ssure  units  delivei-ed  to  the  switchboard  will  be  from  10 
pe.r  cent,  to  '20  per  cent,  lower  than  the  units  deliv(>red  to  the 
e.h.t.  switeblinaiil.  Hence  the, cost  of  the  E.H.T.  supply  when 
converted  to  lou  pies>iire  direct  current  will  be  as  follows:  — 
Minimum,  £2  15s.  2d.  and  O.llSd. :  average,  £3  IGs.  3d.  and 
0.129d. ;   maximum,   £4  17s.  9d.   and  0,l40d. 

There  are  a  numbex  of  nndei-takings  in  operation  having 
outputs  approximating  to  4,00(1,000,  10,000,000,  and  17,000,000 
units  per  anndm.  The  follo\ving  costs  may  be  considered 
well  within  the  range  of  attainment. 


Uuits  supplied 
Maximum  load 
Load  factor 
Capital  outlay 


Fuel  at  12s. 
Other  expenses  . 
Capital  charges  . 


TABLE  IV, 

M 

1,000,000 

2,000  KW. 

22'.5  per  cent. 

£()0.000 
Annual    Per 
costs,     unit, 
d. 
■2H 

■u 

■3K 


£ 
4,800 

.■i.eoo 

fi,000 


0>) 

10,000.000 

4,000   KW. 

28'."i  per  cent. 

£100,000 
Annual    Per 
costs,     unit. 

£  d. 

8,100  -lit 
7,47,'i  -18 
10,000        24 


('0 

17.000,000 

6,000  KW. 
32'4  per  cent. 

£130,000 
Annual     Per 

costs. 

£ 

11,400 

9,225 
13,000 


unit, 
d. 
•ir, 
•13 


l«,40n 
£5  12e. 
•310d. 


•99 


25.573       'HI 

£4  6s.  9d. 

•198d. 


.3.H,ba;i 

£3  14si  6d 

leod. 


41 


Cost  per  KW. 
Plus  per  unit 

In  these  fagures  I  assume  that  the  output  under  (a)  is  gene- 
rated by  reciprocating  plant  in  the  form  of  low-pre.<?snre  direct 
current,  and  that  the  additional  output  under  (h)  and  (c) 
together  with  a.  poi'tioii  nf  the  original  output  is  generated  by 

turbine'plant   in  the  form   of  ll -pliaM-,  e.h.t.    alternating 

current,  and  subsequently  translni d   or  converted.    I  have 

not  considered  the  case  of  the  establishment  of  a.  new  under- 
taking, or  of  those  already  existing  with  an  output  less  than 


4.1KK.).iXh»  units  per  auiium,  because  the  purchase  of  a.  bulk 
supply  on  reasonable  terms  would  be  overwhelmingly  advan- 
tageous, and  the  present  tendency  is  undoubtedly  to  develop 
on  such  lines. 

TABLE  V. 


Units. 

Maximum 
load. 
KW. 

Load 

factor. 

Per  cent. 

(n)  Generated  locally 
Purchased       

1,500,000 
2,500,000 

1,500 
500 

1P4 

57^0 

Total 

4,000,000 

2,000 

225 

(A)  Generated  locally 
Purchased      .  „ 

3,750,000 
6,250,000 

2,750 
1,250 

15-7 
57^0 

Total 

..       10.000,000 

4,000 

28^5 

(f)  Generated  locally 
Purchased 

7,000,000 
..       10,000,000 

4,000 
2,000 

20-0 
570 

Total   ... 

..       17,000,000 

6,000 

32-4 

^lany  cases  have  already  arisen,  and  more  will  occur  in 
future  when  thoee  responsible  for  the  administration  of  an 
undertaking  have  to  consider  tw'o  altea-na.tives :  (1)  whether 
to  extend  an  existing  plant,  or,  possibly,  contruct  a  new  power 
station,  and  ('2)  to  purchase  a  bulk  supply  from  a  neighbour- 
ing  authority. 

Should  it  be  decided  to  purchase  a  bulk  supply,  instead  of 
extending  the  local  plant  when  the  position  indicated  at  (a) 
is  reached,  it  will  be  an  advantage  to  cWvert  a  poi'tioii  of 
such  supply  to  direct  current,  .so  as  to  enable  the  local  plant 
to  be  entirely  shut  down  during   periods  <if  light  loiids. 

The  local  povyer  station  will  at  times  be  run  as  a  combined 
power  s'tjitic.m  and  -sub-station,  and  at  otliiu^  times  as  a  sub- 
stiition  only.      The  i>osition   will  then  be  as  follows:  — 

.\llo\\irig  for  the  cost  incurred  at  the  local  power  station  in 
connet'tion  with  the  reduced  output,  the  cost  of  supplying 
the  units  given  in  Table  TV  by  using  the  local  i)lant  to  the 
extent  indicated  in  Table  V  in  conjunction  -with  a  bulk  sup- 
ply at  prices  given  above  will  be  as  follows:  — 

Bulk  supplv  at  minimum  costs:  (n.)  £13,166;  (ft)  £'2'2.504 ; 
(c)    ±'31.530. 

Bulk  supplv  at  average  co.sts  :  (a)  £13,809;  (6)  ,£'23,654;  (c) 
£33,372. 

Bulk  supply  at  maximum  costs:  (o)  £14,460;  (fa)  £24,8'21; 
(c)    £35,'238.  ' 

The  above  figures  can  now  be  compared  with  the  cost  of  a 
bulk  supply,  assuming  the  local  power  station  to  be  non- 
exi.stent.  tlie  low  |iir>--ure  supply  being  used  in  the  form  of 
(1)  three-plia^e  alternating  current  only;  (2)  direct-current 
and  three-pha.se  alternating  current;  and  (3)  direct  current 
onlv;  and  by  summarising  the  data  a  comparison  can  be 
made  betw-een  the  cost'  of  alTording  a  supply  in  different 
forma  to  a  local  area  where  the  consumption  is  4,000,000, 
10.000,000,  and  17,0X1,000  units  per  annum  respectively,  and 
the  supplv  is  generated  :  (1)  wholly  in  the  area,  (2)  par-tly  in 
and  paa-tly  outside  the  area,  and  (3)  wholly  out.side  the  area. 

TABLE  VI.— TlNiTs  Supplied  per  Annum,  4,000,000. 
Maximum  Demand.  2.000  kw. 

Distance  and        Annual 


Source  of  supply. 
Bulk 


Local  it  bulk 


Fori 


A.C. 
A.C. 


D.C. 
D.C. 
D.C. 


Minimum 

Average 
Maximum 

Average 
Maximum 
Minimum 

Average 
Maximum 

Actual 


cost. 

£6,200 

7,483 

7,842 

9,519 

9,775 

12,108 

13,166 

13,809 

14,460 

16,400 


Price  per 
unit. 
•372d. 
•44  9d. 
•470d. 
•571d. 
•o86d. 
■726d. 
•790d. 
■828d. 
•867d. 
•984d. 


TABLE  VII.— Units 

Maximu 


Supplied  per  Annum,    10,000,000. 
M  Demand,  4,000  kw. 


Source  of  supply. 
Bulk 


Loea!  i"  bulk 

Bulk 

Local  &  bulk 


Form. 

A.C. 

A.  &  D, 

u.c. 

A.C. 
A.  .t  D. 

A.C. 

D.C. 
A.  fc  D. 
4.  k  D. 
A.  k  D. 
A.  &  D. 
D.C. 

A.  &  r> 


Bulk 

Local 

The  three  jireceding 
low-pre.s,sure  th ree-i)lias( 
enee  to  low-pressiiic  rlii 
in  bulk.  The  ee-t  mI  ,Ii 
current  is  higher  b\  'Ji 
in  Table  VII,  and  I9-.2 


Annual  Price 

cost.  per  unit. 

1 13,317  •320d. 

14,600  •SSOd. 

15,949  •383d. 

16,667  ■400d. 

18,600  •446d. 

20,088  •482d. 

•J0.fi2."i  ■19,'id. 

23..b01  541H. 

c.      iuaiimum         22fib'i  '.^ild. 

23,654  -^erd. 

24,821  •59od. 

25,3.s3        -eogd. 

25,375  eud. 

tables  emphasise  the  advantage  of  a 
'  alternating  cm-rent  supply  in  prefer- 
ect-iurrent  when  energy  is  purchased 
IN  I  current  comnared  with  alternating 
I  per  cent,  in  Table  VI,  19.7  per  cent, 
per  cent,  in  Table  VITI  at  minimum 


Distance 
and  losses. 
Minimum 


Average 

Maximum 

Average 
Minimum 
Masimum 

Average 
Maximum 

Actual 


THE    ELECTRICAL    REVIEW. 


[Vol.  83.    No.  2,n!t,  JrLY  5,  I'.ll.-' 


niU's.  and  -JT.'i  [ht  iviit..   '-1 5. 1    |ht  c.Mit.,  ami  •JiV.)  (KT  tout, 
lespectivi'ly  at  iiia.xiiiiuiii   niU-s. 

The  CO.-*  «)f  .■<uppl.vin^'  from  a  Ux-al  (xnvor  .station  ooiupared 
with  an  alt^TiiatiiiK-iiinvnt  Inilk  supply  is  lii;!hor  l>y  ](v>  ix-r 
ivnt.  in  TaWi-  VI.  Ihi  jK-r  (.ent.  in  Tahlc  VII.  and  til  per  cent, 
in  Tai>lc  N'lII  at  niininiinn  raU^s.  and  .^1  por  ivnt.,  27.;!  jx-r 
ifnt.,  and  7.7  iht  cont.   ivs(vrtivoly  at  inaxiniinii  rati*. 


TABLE  VIII. 

—Units  Suppmeo  per 

Annum,  1 

7,000,000. 

Ma-^isium  Demano,  U.OOU  kw. 

Distance 

Annual 

Price  i)er 

■^urce  of  supply. 

Foriu. 

and  losses. 

cost. 

unit. 

Bulk 

A.C. 

Minimum 

£  20,y!i:t 

■2ond. 

A.  A;  D.c. 

22,17.^. 

•312d. 

D.C. 

24  ,»!.>« 

•35  Id. 

A.C. 

Averaj;e 

23,9.s:i 

•3(llid. 

A.  i  D.c. 

27,!I17 

•3!)4d. 

A.C. 

Maximum 

31,182 

•440d. 

Local  &  bulk 

A.  &  D.C. 

Minimum 

31,530 

•4i5d. 

Bulk 

D.C. 

Average 

32,013 

•4.52d. 

Local  i  bulk 

A.  A:  D.C. 

33,372 

•470d. 

Local 

A.  Jc  D.C. 

Actual 

33,G25 

•475d. 

Bulk 

A.  &  D.C. 

Maximum 

33,751 

•476d. 

Local  >t  bulk 

A.  &  D.C. 

,, 

35,238 

•4<.)8d. 

Bulk 

D.C. 

., 

39,242 

•554d. 

The  difference  in  cost,  junountinj}  to  over  £'2  per  kw.  de- 
manded, .shown  in  Table  VI  between  low-pressure  direct  cur- 
rent obtained  from  a  bulk  supply  at  maximum  rates  and  the 
local  power  .station,  indicates  conclusively  that  for  an  output 
of  this  size  it  is  not  economical  to  e.---tablish  a  local  power 
stiition  if  a  bulk  .sup|)ly   is  obtainable  on  rca.sonable  terms. 

Royardin)^  Table  VIII,  it  is  extremely  unlikely  that  so 
large  a,  .supply  as  17.(KK).(KK)  iniits  per  annum  would  be  pur- 
cha.sed  in  bulk  in  the  form  of  i;.h.t.  alternating  current  and 
entirely  converted  to  dir«t  current  for  general  distribution 
pur|x>.ses.  With  this  exception  the  cost  of  the  bulk  supply 
in  the  form  of  direct  and  alternating  current  at  maximum 
rates  is  suli.stantially  the  same  as  the  lix-al  power  station,  and 
the  supply  partly  in  bulk  at  maximum  rates  and  partly  from 
the  local  power  .station  is  only  4.8  i^er  cent,  higher  than  when 
the  whole  supply  is  given  from  the  local  ix>wer  station. 


The  Electric  Vehicle  Committee  of  Great  Britain.* 

{h'diiiicil   under  the  ainiiiirrn  iij  llic   I.M.l'LA.) 
Annu.^L  Repokt — Abstract. 

t'oimtil iitiiiH.  iif  the  Comniitfcc. — During  the  period  icviewed 
in  this  reiK)rt,  additional  menjljcrs  have  been  addetl  to  the 
Conunittee  representing  the  following : — The  Association  of 
British  Motor  and  Allied  Manufacturers,  Ltd.;  the  Motor 
Trade  .-Vssociation ;  Agents  for  Elcctrio  Vehicles;  and  the 
London    Electric    Supply  Companies. 

Journal. — ^The  Committee's  journal.  The  lilectriv  Vclticle, 
continues  to  gain  in  popularity,  as  e\"inced  by  increased  sales. 
Owing  to  increa.sed  cos-t  it  has  been  found  necessary  to  restrict 
the  issue  of  free  copies. 

Cn-operutiitii  nf  Aliilor  Traderx. — At  the  suggestion  of  Mr. 
.\.  tioodwiu,  representative  of  the  Motf)r  Trade  A.ssociation, 
a.  joint  meeting  wa.s  arranged  Ixitween  the  Committee,  the 
Council  of  the  M.T.A.,  and  the  Executive  of  the  Agents'  Sec- 
tion of  the  M.T.A.  The  meeting  .served  a  mo.st  useful  pur- 
ixise  in  effecting  an  exchange  of  views  upon  various  matters, 
but  mainly  in  connection  with  Clause  'li  in  the  draftT.M.E.A. 
Supply  of  Electricit.N-  Bill.  As  a-  result  of  this  meeting,  two 
special  joint  committees  were  fomied,  compiising  members 
of  the  Committee  and  of  the  Executive  of  the  Agents'  Sec- 
tion, Ltd.  One  Committee  was  to  con.sider  and  recommend 
to  the  I.M.E.A.,  through  the  E.V.C.,  such  alteration  or  modi- 
fication in  Clause  '2:'!  of  the  Bill  as  might  seem  desirable  in 
order  to  afford  adequate  and  reasonable  protection  to  the 
existing  motor  tiaders.  The  other  was  to  consider  tenns  and 
conditions  of  .«ale  of  electric  vehicles. 

Progrexs  in  the  .adoption  nj  Klcctric  Vehicles. — The  adop- 
tion of  electric  commercial  vehicles  for  .shoi-t-distance  haulage 
continues  to  make  satisfactory  piogre.ss,  when  it  is  remem- 
bered that  under  present  conditions  these  machines  can  only 
be  obtained  for  use  for  war  work  or  work  of  supreme  national 
irnportance.  The  knowledge  that  in  actual  conunercial  ser- 
vice the  electric  vehicle  provides  the  cheaiX'st  means  of  trans- 
porting a  given  weight  of  goods  a  given  distance  in  urban 
tran.sp»)rt  and  delivery^  duty,  is  diffusing  far  and  wide  in  com- 
meicial  circles,  and  there  are  cleai-  indic-ations  that  so  so<m  as 
noniial  conditions  return,  a  great  demand  for  electric  vehicles 
will  lx>  manife.st.  The  Committee  has  suggested  to  British 
automobile  manufacturers  that  they  should  develop,  after  the 
war.  an  electrical  vehicle  line  as  a  liranch  of  the  ix-trol  motor 
business.  It  is  .satisfactory  to  be  able  to  i-ecord  that  commer- 
cial electric  vehicles  are  being  profluced  in  England  to-day 
which  in  design,  workmanship,  and  performance  lompare 
mast  favourably  with,  and  are  in  no  way  inferior  to,  the  best 
of  the  imported  vehicles.  '  - 

Klc'lrir  a.s  Coiiiprfilor  of  Pr.lrot  Vehicle.— U  has  been 
thouclit  that  the  electric  vehicle  la  being  nut  foi-n'ard  as 
a  direct  competitor  of  the  petrol  vehicle.  Such  is  not  the 
case  so  far  as  the  Committee  is  concerned.  The  electric  is 
easentially   a.  moderate-speed   machine   with   a  definite   limit 

*  See  Ellc.  Rev..  March  22nd,  1918, 


to  its  nidius  of  action,  atui  its  .si>here  is  that  of  use  in 
urban  and  suburban  arciia  for  what  is  generally  t<'rmed 
"  short-distiince  frequent  .s-top  "  deli\ery  and  transix>rt  duty. 
It  oidy  «'nt<'is  into  competition  with  the  |xarol  vehicle  when 
the  latter  is  employed  in   that  -sphere. 

riie  future  will  show  that  for  each  cla.ss  of  [xiwer- 
propelled  vehicle,  inchuling  .steam,  thcK-  is  an  extensive 
and  di'linite  held  of  application  oiXMi,  where  its  jx'culiar  and 
inbeient  advantages  will  enable  it  to  hold  its  own,  ami 
will  mark  it  ius  the  most  <vonomical  ty|X'  to  employ.  The 
Committee  has  not  hesitatn'd  to  coiulenui  the  statenu'nts  that 
have  been  made  that  the  electric  is  destined,  in  the  neat- 
future,  to  entirely  .sui>plant  the  |)eti-ol  and  sU'am  tyfxss  for 
all   cla.s.s<>^  of   work. 

Financial  Paxition.  and  I'ropagamia. — The  linancial  |X)sition 
of  the  Committee  is  sitisfactory,  although  it  still  apjx^jds  for 
doruitions.  The  Committ<'e  aims  at  adopting  a  pid|)aganda. 
ami  publicity  effort  of  the  ujost  int<Misive  form  pussililr  after 
the  war,  and  .such  publicity  work  can  i>idy  be  inaiigurat<'d  il 
.sufficient  funds  are  in  hand  for  the  purixise.  Tht>se  funds 
the  Committee  is  endeavouring  to  accumulate. 

The  Committee  wishes  again  to  place  on  i-e(X)rd  its  high 
appreciation  of  the  voluntary  services  of  Mr.  F.  Ayton,  its 
hon.   secretary. 

Electric  Power  Supply. 

(Continued  frinii  p.  (i'i:).) 

Colin.  DvMOND  (Hereford)  critici.sed  the  report  on  the  score 
of  its  omissions.  Not  a  word  was  said  as  to  the  cost  of  fuel. 
The  impression  would  be  given  that  the  <'lectricity  .supply 
inilustry  had  been  wasteful  in  the  past.  No  matter  how  big 
the  generating  station,  unless  the  price  of  coal  was  controlled 
there  was  no  prosixjct  of  cheap  power.  Unless  the  tra<le 
unions  could  be  made  to  .see  that  the  national  interests  and 
their  own  did  not  lie  in  the  direction  of  high  prices  for  coal, 
no  progress  could  be  made.  Let  the  I.M.E.A.  Council  prepare 
a  repcit  on  the  Board  of  Trade  Report,  and  induce,  their  com- 
mittees to  adopt  a  co-operative  policy,  which  could  be  carried 
in  I'aiiiament  by  their  representatives.  He  was  convinced 
that  many  of  the  large  undertakings  were  not  more  economical 
than  the  small  ones.  .\t  Hereford  the  costs  were  below  those 
of   Manchester,    Glasgow   and    Birmihghain. 

Mr.  C.  H.  WonDlNGHAM  was  deeply  indebted  to  Mr.  Pearce 
for  his  excellent  review  of  the  report,  which  was  epoch-mak- 
ing; on  the  attitude  of  the  meeting  towaids  tlie  rc|X)rt  de- 
pended the  future  of  the  industry.  A  committee  representa- 
tive of  all  branches  of  the  industi-y  should  be  set  up  to 
consider  the  report  in  all  its  asi>ects,  with  snb-conmiittees  to 
deal  with  special  features.  Thus  they  could  form  a  consensus 
of  opinion  for  the  industry  as  a  whole;  detailed  ciiticism  with 
the  full  support  of  the  industry  would  caiTy  weight  with  the 
■.authorities.  The  broad  principles  were  those  eniitu  i.ited  by 
Dr.  Ferranti  2.5  years  ago,  and  applied  by  Manchc-t^'r  '20  years 
ago,  when  the  city  of  8  square  mile's  set  out  to  sup])ly  an 
area  of  140  .square  miles-^for  electricity  .supply  must  not  follow 
municipal  boundaries.  Tlie  final  proposals  must  be  carefully 
examined.  The  main  considerations  were  :  (1)  Which  was  the 
most  important — to  save  coal,  or  to  supply  electricity  at  the 
lowest  pos.sible  co.st?  (2)  Not  the  cost  of  generation,  but  the 
ci).st  U>  the  consumer  was  the  main  question.  (3)  A  general 
supply  over  the  whole  country  was  aimed  at.  Such  a  supply 
in  certain  area.s  would  never  pay ;  ought  those  areas  to  share 
in  it?  (4)  It  was  of  paramount  importance  that  the  .scheme 
should  provide  material  inducements  to  the  exercise,  of  the 
utmost  economy.  (.5)  The  matter  wa.s  mo.st  urgent;  they  must 
not  delay  it,  waiting  for  ideal  conditions,  but  miLst  be  ready 
in  time  for  the  return  of  peace.  (6)  When  the  .scheme  was 
carried  out,  let  it  be  wholly  British — designed,  built  and  car- 
ried out  by   British  engineers 

Mr.  (j.  Wilkinson  (Harrogat*^)  said  it  remained  to  be  proved 
that  any  public  supply  could  attract  manufacturers  having  a. 
load  of  l.dlKi  KW.  and  a  good  load  factor — certainlv  nftt  if 
the  works  were  far  from  the  e.h.I'.  lines;  this  cut  out  a  large 
number  of  potential  con.sumers.  There  were  large  tracts  of 
country  where  the  density  of  demand  was  low,  and  a-  national 
supply  would  not  pay ;  many  residential  towns  both  on  the 
coast  and  inliind  similarly  lay  outside  the  scheme,  a.s  they 
could  not  be  reached  with  e.h.p.  mains  on  economical  lines. 
Local  stations  combining  heating  by  exhaust  steam  with  their 
electricity  supply  afforded  the  most  economical  solution  of  the 
problem.  In  Harrogate  the  domestic  consumption  of  c/oal 
was  Vl\  times  that  of  the  power  .station;  a  central  heatin" 
supply  would  save  a.  large  proportion  of  the  house  coal,  and 
provide  a  more  economical  electric  power  supply.  .American 
practice,  was  go<xl,  but  we  could  obtain  better  .results  now 
that  simple  and  accurate  heat  meters  and  effective  tempe.ra- 
ture  control  devices  were  available.  Tliis  again  cut  out  a 
large  area  of -operations.  The' national  electricity  supply  was 
not  an  economical  proposition  for  chemical,  dyeing.,  woollen, 
cotton,  and  like  industries,  which  must  haws  large  supplies 
of  low-pres-sure  steam,  and  could  usefully  employ  the  heat 
in  the  conden.sing  water  at  low  tempera fu'es.  There  was  a. 
fearful  waste  in  the  cooling  water,  and  ail  textile  mills  used 
low-grade  heat.  One  pound  of  steam  at  2*^  lb.  gauge  pressure 
contained  l.lf^l  b.th.I'.  (low  grade);  I  lb.  at  28f»  lb.  pressure 
and  f')fJO  deg.  suoerheat  (high-grade)  contained  1,34.3  r.th.d.. 
or  183  more  =  IC  per  cent.  .\  modem  3,(XX)-kw.  .set  working 
at  280  lb.,  G60  dec.  superheat  and  28  in.  vacuum  used  12.7.")  lb. 
steam    per    Kw.-hour,    while  a  similar   s-et   with   20    lb.   back 
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pressuie  used  i?  lb. ;  the  former  used  1,343  b.th.d.,  and  the 
latter  183  X  J  =  360,  or  le.ss  than  •&  per  cent,  of  the  heat 
exijended  by  the  supply  company.  He  nopeU  the  authorities 
re»iK)nsiblf  for  the  national  scheme  would  give  due  regard 
to  these  uiiportant  points,  and  avoid  heavy  loss  and  disap- 
pointment. 

Mr.  i\.  .\.  Ch.^ttock  (Birmingham)  said  that  the  essence  of 
the  report  was   uationaUsation,    ijlid    recalled    his  presidential 
address  ol  1914.  in   which  he  indicated  the  necessity  of  cheap 
supply,  tne  conditions  governing  it,  the  retention  of  existing 
distribution  systems,  and  the  need  of  wayleaves,  &c.     He  then 
urged  that  the  large  municipalities  should  meet  and  organise 
a  scheme;  if  that  had  been  done  they  would  have  anticipated 
the   report,    and    would,    perhaps,   have  got  something    done. 
The  new   scheme    was   a   compromise    between    Government, 
municipal  and  company  control,  and  all  were  pretty  well  satis- 
hed   with  the  proposals.     The  apix)intment  of  Commissionere 
was  admirable,  and  the  constitution  of  the  district  boards  was 
satisfactory,   but  not   so    the  delegation    of    powers    to   other 
bodies;  a  company  mnsi  make  a   profit,  and  that  was  not  in 
tlic  national  interests  as  regarded  the  provision  of  the  cheapest 
possible  supply.     The  di.strict  boards  should  control  the  genera- 
tion and  distribution   and   divide  no  profits.     Some  incentive 
should    bo   given    to   authorities  to  work  eeonomically.      The 
proiK)sed  conditions  of  purchase  were  inequitable ;  those  under- 
takmgs   which  had   been   thrifty   would  come  oif   worse   than 
othei-s.     A   valuation    board    should  be  set    up   by   the    Com- 
missioners to  value  undertakings  on  a  consistent  basis.    Large 
consumers  supphed  direct  from  the  feeders  must  be  charged 
the   same  price  as  others,   lest  they  should  derive   an   unfair 
idvautage.     Who   should  have  the   resulting  profit?     He  sug- 
gested that  the  distributors  should  not  be  allowed  to  make  any 
profits,  but   should  receive  '1\  per  cent,  on  their  tum-over  to 
provide  funds  to  carry  on  their  work.     The  sweeping  recom- 
mendations of  the  Coal  Consenation  report  were  to  be  strongly 
deprecated.       Many   districts  had   no  suitable    sites    for    big 
stations,    and   long    trans-mission  lines  were   not  economical. 
With  regard   to  cooling  towers  versus  river  %yater,   20  miles 
■vvas  about  the  hmit  of  economical  transmission.    In  hi.s  own 
district,  comparing  '20  miles  with  "2  miles,  the  saving  in  favour 
of   the    latter  wa.s  .3    per  cent.     .\n   additional    advantage  of 
oeing  close  to  the  demand  was'  the  greater  earning  pcAver  of 
the  station;  tran.«uitting  1-5(J  million  units  per  annum  Al  miles 
there   w-as  10  million   units  less  to  sell  owing   to  the  loss  in 
transmission.    State  assistance  should  be  given  to  undertakings 
develojJed   w  hile   prices    were   high ;    the   Government    should 
be  asked  to  refund  the  difference  betv.een  present  prices  and 
the  prices  a   few    years  after  the   return  of  peace.     Fuel   was 
very  costly,  owing  to  the  conditions  of  labour;  but  privately 
generated  power  was  also  .subject  to  the   high  price  of  fuel. 
Mr.   F.  W.  Plrse  (Carlisle)  said  that  the  two  reports  were 
ba.sed  on  assumptions,  and  it  was  disappointing  that,  except 
for  Mr.  Pearce's  very  effective  exposure  of  the  fallacies  of  the 
Coal  Conservation  report,  they  had  not  been  seriously  chal- 
lenged   by   the   municipal   engineers.      Whilst   accepting   the 
general  principles,  they  should  be  careful  not  to  be  deeeived 
as  to  their  application  to  existing  conditions.     Many  of  them 
could    make   very   substantial    reductions   in   their  charges   if 
they  possessed   the  privileges  foreshadowed  in    the  Board   of 
Trade  report.     No  figures  were  given  as  to  the  cost  of  setting 
up  the  new   schemes,  or  the  cx>st  of  production ;   this  was  a 
very  .serious  defect.     Taking  the  case  of  the  Lancashire  group 
of  stations,   but  excluding  Manchester  and  Salford,  he  found 
that  with  a  maximum  demand  of  73.(KXl  Kw.  they  generated 
180   million    units,  and  had  annual  capital  charges   of   about 
i'iiO.OOO.     A  sui-)erstation  of  lOO.UXJ  kw.  to  supply  this  group 
would  c'o.st  not  less  than  il,.500.00O.  with  annual  charges  of 
i£150,000,  making  0.2d.   per  unit.     The  cost  of  coal  at  15s.   a 
ton.   with   oil.   wages,  maintenance,  d'c.    would    be  not   less 
than  0.18d.  per  unit,  making  a  total  of  0.38d.    The  average 
consumption   of  coal  for  these  stations  was  3.-5  lb.  per  unit, 
co.sting  0.28d.  per  unit.     There  was  thus  a  big  margin  between 
the  two  costs  under  present  conditions,   which  would  increase 
as    the    stations    installed   more  efficient    plant,    so    that    the 
su{)erstation  could  not  compete  as  a  ••hole  with  exi.sting  con- 
ditions   without    State    assistance,    and   the   other    privileges 
above  referred  to.       Committee  representatives  must  consider 
what  was  going   to  happen  to  their   gas  undertakings  if   by 
reason  of  State  assistance  the  electricity  supply   was  enabled 
to  undercut  the  gas  supply ;  the  gas  consumers  would  change 
over  to  electricity,  and  there  would  l>e  a  loss  on  the  gas  supply 
to  be  made   good.     Great  enipha.sis  had   been   laid    upon  the 
^      necessity  of  a   cheap  .supply  of  electricity   for  industrial  pui-- 
poscs,  but  in   how   many  cases  was  the  cost  of  electricity   a 
relatively  big  item  in  the  proce.ss  of  manufacture'?     In  a  ca.se 
in  point  it  wa.s  only  2  per  cent,  of  the  cost  of  the  finished 
article.     There  were  many  other  factors  apart  altogether  from 
the   present  cast  of   the  supply   which  had   operated    against 
the  superincrea.se  in  the  consumption  of  electricity.     If.  how- 
ever. Parliament  could  be  induced  to  proceed  with  a  scheme, 
it  was   imperative  that  the   .Association    should    see  that  the 
ofiicials  of  municipalities  were  not  sacrificed  on   the  altar  of 
alleged  future  national  advantage.     No  displacement  of  officials 
should      take      place.     The     proposal?,     re.'rembled      thn?e     of 
Kai.seiisnr:  unless  stringent  safeguards  were  provided,  despotic 
control   would    en.?ue,    and    the   future   conditions    would    be 
infinitely  worse  than   the  present. 

The  discus.sion  was  then  adjourned  to  the  following  day. 
.'^fter  an  appeal  by  the  President,  on  behalf  of  the  Council, 
for    constructive    rather    than     i'e.?tnietivo    criticism,    Coun, 


B.^aoE  (West  Ham)  remarked  that  the  meeting  had  criticised 
the  Bill  (.tic)  in  detail,  but  approved  it  on  the  whole.  The 
Bill  had  got  to  come ;  no  petty  or  parochial  feelings  of  jealousy 
must  interfere  with  the  progress  of  the  whole  country.  They 
were  prepared  to  support  it  as  a  reasonable  and  rational 
measure.  Clause  70  said  that  the  boards  "  may  provide  com- 
pensation for  displaced  engineers,"  but  this  provision  should 
ue  compulsory. 

Mr.  H.  S.  Ellis  (South  Shields)  .sitid  that  no  engineer  on 
the  North-East  Coast  wi.shed  to  destroy  the  proposals  of  the 
report,  but  they  must  l(X)k  after  their  own  interests.  The 
I.M.t;.-\.  statement  excluded  the  North-East  Coast;  would 
the  Association  protect  their  interests?  The  price  charged 
on  the  N.E.  Coast  (id.  i>er  unit)  was  taken  as  that  Ukely  to 
prevail  in  the  future,  but  this  was  a  fallacy  ;  in  Newcastle 
the  charges  for  lighting  and  heating  were  higher  than  in 
South  Shields  and  other  towns.  The  saving  of  coal  alleged 
b.\  the  Coal  Conservation  Committee  to  be  possible — 50  million 
tons — was  absurd;  to  reduce  the  assumed  consumption  of  5  lb. 
per  H.p.-hour  to  IJ  lb.  was  a.b.solutely  impossible.  The  Board 
of  Trade  reiwrt  was  much  better;  it  did  not  attack  municipal 
trading  at  all.  That  .\.s.sociation,  whose  interests  pre- 
dominated, should  have  had  a  policy  of  its  own.  He  agreed 
that  the  electricity  supply  of  the  country  should  be  thoroughlv 
overhauled;  but  what  had  been  done  on  the  North-East 
Co.-tst  could  not  be  done  elsewhere.  He  had  not  had  a  com- 
plaint of  high  prices  in  six  years  at  S(juth  Shields,  where 
power  was  .!l9d.  per  unit.  He  was  pleased  with  Mr.  Purse  .s 
remarks;  cheapness  of  supply  was  not  so  important  as  was 
suppope<l.  Better  use  should  be  made  of  the  big  plants  that 
stood  idle  all  night,  when  they  might  be  supplying  industries 
at  very  low  rates.  When  the  Bill  was  drafted,"  the  I.M.E..\. 
ought  to  have  an  opportunity  of  discussing  it. 

Mr.  ,1.  W.  Beauchamp  (West  Ham)  said  that  the  Govern- 
ment must  not  overlook  the  fact  that  it  was  almost  entirely 
due  to  the  municipalities  that  electricity  supply  had  attained 
to  so  great  a  development.  There  were  two  leading  ideas 
in  the  minds  of  the  promoters  of  the  movement — 
saving  coal,  and  reducing  cost ;  the  Government  had 
emphasised  the  latter,  but  cheap  electricity  w-as  not  nearly 
so  es-sential  to  industries  in  general  as  was  imagined.  The 
big  towns  were  already  giving  low  prices;  the  main  object 
should  be  to  lower  high  prices,  where  they  existed,  and  to 
distribute  industries  about  the  country  instead  of  bunching 
them  as  at  present.  Industrial  unrest  was  largely  due  to 
uncomfortable  conditions  of  living;  it  could  be  cured  not  by 
high  nages.  but  by  reducing  overcrowding.  Conservation  of 
coal  -should  be  empha.sised  by  Government  rather  than  cheap- 
ness; a  eentralised  authority  could  purchase  coal  in  bulk  and 
effeet  great  savings  in  various  ways. 

.4ld.  HiGHAJl  (.\ccrington),  as  a  large  user  of  power  for 
cotton  spinning  and  chaii-nian  of  the  .\ccrington  undertaking, 
discouraged  optimistic  statements  as  to  textile  mills  coming 
over  to  electricity  supply.  In  Lancashire  they  vxuat  have 
cheap  power.  In  a  new  mill  public  supply  could  not  compete 
with  steam  power;  the  expert  steam  engineer  offered  to  give 
power  at  such  a  price  that  they  could  not  afford  to  pay  0.4d. 
per  unit  for  weaving  or  spinning  (before  the  war).  But  a 
great  increase  of  other  kinds  of  load  could  be  effected  on  the 
lines  of  the  report.  Directly  peace  returned  there  would  be 
an  immediate  demand  for  increased  supply,  and  the  existing 
stations  must  be  extended  to  meet  the  pressing  needs.  The 
powers  outlined  in  the  report  w-ere  far  too  wide  and  drastic 
to  be  entrusted  to  three  Commissioners;  their  number  must 
be  inci-ea.sed.  and  they  mus-t  be  resixjnsible  to  a  higher  autho- 
ritv.  The  district  boards  should  be  established  and  ,set  to  work 
to  test  their  ability  l)efore  endowing  them  with  full  powers. 
The  financial  propos-als  w^ere  the  weake,st  feature  of  the  scheme. 
Accrington  had  four  1,(KK)-H.p.  gas  engines,  which  were  "  run- 
ning at  this  moment,  for  aU  I  know."  with  gas  producers 
and  by-product  recovery  apparatus,  admirably  suited  for 
experimental   work  on  the  carbonisation  of  coal. 

Mr.  H.  Faraday  Proctor  (Bristol)  pointed  out  that  only 
three  of  the  Commissioners  were  whole-time  men,  what  about 
the  others?  It  was  imperatively  necessary,  and  the  I.M.E.A. 
evidence  had  emphasised  the  fact,  that  ail  the  Commissioners 
in  such  important  positions  should  devote  their  whole  time  to 
the  work,  and  have  no  financial  interests  in  any  other  under- 
taking. 

Aid.  Smith  (Liverpool)  supported  Mr.  Wordingham's  sugges- 
tion that  a  committee  and  sub-committees  should  be  appointed 
to  consider  the  report  and  prepare  a  scheme  that  they  could 
support  in  the  fonn  of  a  Bill.  If  they  did  not  combine  their 
forces  on  one  scheme,  they  would  be  killed  off  in  detail.  The 
scheme  in   some   form   was  bound  to  come. 

Mr.  Ri'LoMAX  (Stockport)  said  that  the  committees  -which 
drew  up  the  reports  knew  very  little  about  power  supply ; 
neither  rei)ort  was  supported  by  adequate  evidence,  and  the 
comparisons  that  were  made  w-ere  unfair. 

Bailie  Willock  (Glasgow)  commented  on  the  terms  of  pur- 
chase with  reference  to  the  subjeet  of  rate-aid,  and  emphasised 
the  importance  of  the  recovery  of  by-products;  in  Glasgow 
much  had  been  done  in  this  direetion. 

Mr.  C.  TruNBt-LL  (Tynemouth)  laid  stret..-i  on  the  euormouE 
waste  of  heat  in  conden.sers — they  were  actually  hunting  for 
water  to  carry  off  this  heat,  w-hich  should  be  utilised.  If  it 
were  used  for  wanning  large  areas  of  land,  and  the  sewage 
were  .niso  used  as  a  fertiliser,  an  enormous  amount  of  food 
could   be  raised. 

Mr    F    W    Pi-t:sc  pointed  out  tljat  the  report  of  the  cow 
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niitteo  on  the  electncal  truttos  stat<"d  tliat  by-product  recovery 
had  not  proved  economical  «>xcept  on  a  very  large  scale. 

Mr.  T.  D.  CtoTHitu  (Bootle)  apeed  t4iat  changes  had  to  be 
made  in  tho  systi'tn  o{  control  of  the  electrical  indnstry.  Tliat 
cheap  eUvtricity  would  Ik>  ol)t;iined  was  quc.<tionable,  owing 
to  the  cost  of  transmission  ;  an  abundant  supply  was  more 
important  than  ch<apness. 

Keplying  to  the  di.sius^ion,  Mr.  S.  L.  Pearck  said  it  would 
be  most  unfortunate  if  any  suggestion  went  forth  to  the  effect 
that  our  supplii-s  of  electricity  all  over  the  country  were  cheap 
enough ;  they  should  lx»  both  cheap  and  abundant.  Railways 
and  elec-trocheniical  works  were  coming  on,  and  cheapness 
wa-is  es.sentiaJ.  He  arlmitted  the  difficulty  in  competing  with 
steaiu  in  new  mills,  but  siiid  that  old  ones  were  readily  con- 
verted to  electric  dnving.  Centralised  control  was  most  im- 
jiortant;  the  delimitation  of  areas  would  be  a,  great  step 
towards  future  nxonstniction.  Certain  extensions  would  un- 
doubtedly have  to  take  place.  Tlie  Commi.s.sioners  might  well 
\>e  appointe<l  to  deal  with  the  interim  stage,  and  iiiipht  take 
over  the  powers  of  the  Mini.stry  of  Munitions.  Their  aim 
should  be  t<>  reproduce  over  the  whole  country  the  low  costs 
now  obtained  in  favoured  localities;  that  was  a  cardinal  point 
of  the  proposals.  There  was  general  agreement  regarding 
the  inequitable  conditions  of  purchas«\  If  the  Government 
provided  the  funds,  rate  aid  would  be  abolished  at  one  stroke, 
as  the  ratep-ayers  would  have  no  claim.  The  district  boards 
were  not  to  make  any  divisible  profits,  but  to  retjul  at  cost 
price.  Obviou.sly  the  co.st  of  supply  must  vary  from  place 
to  place.  He  obje<'ted  to  the  su.six-nsion  of  the  sinking  fund 
and  payment  of  interest  out  of  capital ;  the  gas  interests  were 
alrea<ly  declaiming  again.st  the  preferential  treatment  of  elec- 
tricity supply. 
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[From  our  Special  Canadian  CorrcspondenlJ 

This  country  is  steadily  feeling  the  effects  of  the  war  more  and 
more,  and  one  noticeai)lc  feature  is  the  restrictions  placed  on 
the  u.se  of  electric  ixjwer  by  the  Power  Controller.  Sign  lights 
ing  is  prohibited  altogether,  and  the  lighting  of  shop  windows 
is  only  allowed  on  Saturday  evenings;  the  lighting  inside  the 
shops  is  restricted  t<_>  a  maximum  of  1  watt  per  sq.  ft.  of  floor 
ai-ea;  in  most  streets,  except  where  the  tramcars  run,  the 
lighting  is  reduced   by  ajjpi-oximately  one  half. 

In  Ontario,  owing  to  the  extraordinary  demand  made  for 
electric  power  for  industries,  pai-ticularly  for  munitions,  the 
Power  Controller  has  ordered  many  steam  plants,  which  owing 
to  the  use  of  electric  power  had  been  shut  down  for  years,  to 
be  .started  up  again  in  order  to  set  free  hydro-electi-ie  power 
tor  other  places  where  steam  power  is  not  available. 

This  gives  rise  to  rather  a  curious  condition,  because  such 
an  order  is  really  in  direct  oppo.sition  to  the  objects  for  which 
the  fuel  controller  was  appointed,  viz.  :  to  consei-ve  coal.  One 
wonders  if  one  day  some  luckless  engineer  will  receive  an  order 
from  the  Power  Controller  to  start  up  his  steam  plant,  and 
the  next  day  one  from  the  Fuel  Controller  to  shut  it  down. 

A  memlx-r  of  the  statf  of  the  Shawiuigan  Water  &  Power 
Oo.  recently  gave  out  .some  details  of  the  activities  of  the  com- 
pany. Its  power  houses  have  an  installed  capacity  of  almost 
■200,000  H.i'..  and  vei-\-  large  industines  are  in  operation  tfj-day 
a-s  a  direct  resiilt  of  the  facihties  for  obtaining  large  quanti- 
ties of  power  which  have  been   provided. 

Altuost  the  entire  world's  .'■upply  of  asbestos  is  mined  in 
Quebec  with    Shawinigan  power. 

Some  very  in.stnietive  figures  were  given  relating  to  felectric 
heating  of  houses,  a  matter  which  has  received  a  fair  amount 
of  attention  since  war  broke  out  owing  to  the  shortage  of 
coal  and  it«  high  c-ost.  Many  of  the  general  public  are  ex- 
pecting the  use  of  electricity  to  l>ecome  almost  general  here 
for  heating. 

The  Shawinigan  Co.'s  experience  shows  that  it  takes  about 
20  Kw.  of  maximum  demand  to  heat  an  average  house,  pre- 
.sumably  in  Montreal,  and  40,(X)0  kw. -hours  [ler  vear.  Assum- 
ing only  20  H.l>.,  inste.id  of  KW'.,  it  would  lequire  over  2,000,0fKI 
H.I',  to  h<>at  the  hou.s.'S  of  the  city  of  Montreal  alone,  and  on 
this  basis  there  is  not  enough  hydro-electric  power  devek)ped 
in  all  the  North  American  continent  to  heat  the  houses  of 
Quebec  Province. 

An  mteresting  circular  (No.  6)  has  just  been  published  liv 
the  engineejing  experimental  station  of  the  University  of 
Illinois.  U.S..\.,  on  the  storage  of  bituminous  coal,  the  price 
being  50  cents. 

A  series  of  questions  regarding  this  subject  was  sent  out 
to  a  large  number  of  firms,  and  a  summary  of  conclusions  and 
suggestions  culled  from  the  replies  was  drawn  up.  .^part 
I'rom  this,  however,  a  summary  of  conclusions  is  given  which 
is  ba.sed  on  the  particulars  s.>t  forth  in  ttie  circular  itself;  this 
latter  -points  out  the  reason^  for  storing  coal,  the  Irinds  and 
.^nzes-pf  co;il  which  may  be  .safely  stoitxl.  methods  of  pilmg 
coiI^--&f^  .NujneiT)Us  illu-strations  of  methods  of  .storing  coal 
^"^  ™^?S"ip™<''it  employed  are  given.  The  rea.son  advanced 
for  going-into  this  subject  is  the  coal  shortage  during  the  wnnter 
of  1917  and  ]91.'n.  and  the  circular  is  really  an  inves-tigation 
of    tlic   pruhleiii   nf  s;ifiOv    -toring    large   <|nantitie»    of    coal   .it 


or  neiu-  the  ixjint  of  use,  so  that  it  niay  be  obtained  during 
seasons  when  consumption  is  lightest  and  w-hen  the  railways 
are  best  able  to  handle  the  traffic.  This  circular  measures 
!•  in.  by  6  in.,  and  contains  l'.)2  pages  of  extremely  useful 
information  regarding  coal  storage,  most  of  it  being  based  on 
actual  exi)eriences  of  finus  handling  large  <iuantities  of  c«il. 
It  wa.s  recently  announ(<'d  that  wouk'n  conductois  were  to 
b(^  employed  on  the  Toronto  Sticct  Railway  (otherwise  tram- 
way), but  the  men  employes  iilijcc-ted  very  strongly,  aiul  .so  far 
at  any  i-at<>  no  women  have  appeared— whether  they  ever  will 
do  so  remains  to  be  se«>n.  Comparatively  few  woiiu'ii  in 
Canada  have  .so  far  been  employed  on  unusual  (wartime)  work 
of  any  kind.  Munition  works  employ  a  good  many,  and  there 
are  some  rumiing  motor  cjirs  for  the  Red  Cross.  Ac,  but  that 
seems  to  be  aliout  all. 
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A. E.G.  Electric  Co.,   Ltu. 

I-\  the  Chancery  Division  on  Tuesday,  Mr.  Jystice  Younger 
had  before  him  a  petition  by  the  Board  of  Tiude  to  wind  up 
this  couipany  under'  the  Trading  with  the  Enemy  (Amend- 
ment) Act,   191(3. 

Ml-.  Austen-Cartmell  siiid  this  was  the  last  of  the  three 
comi)anies  fonned  by  the  large Itarent  company  in  Berlin,  the 
other  two  having  been  wound  up  by  the  Court  on  May  iSlh. 
TIk'  business  of  this  company  had  be<'n  wound  up  by  oi'der 
of  (lie  Board  of  Tr-ade,  and  there  was  no  defence  mow  to  the 
winding  u]>  ot  the  company  itself.  But  llicie  had  been  refer 
ence.  to  an  arliitrator  respecting  a.  large  claim  ■,\u(\  c(Hmter 
claim  between  this  cf>mpany  and  Ihc  Rio  Tinto  Co.,  Ltd.  In 
that  arbitration,  the  arbiti-ator  a|)poiiitcd.  Capt.  Riall-Sankcy, 
liad  found  some  difficult  questions  of  law,  which  were  iu)w 
before  Mr.  Muir  Mackenzie,  the  Official  Beferet.'.  It  \va.s 
thought  that  his  decision  would  not  be  availa.ble  untO  after 
the  hong  Vacation.  The  Board  of  'IVadc.  would  like  the  matter 
settled  before  the  Long  Vacation,  and  he  sugge.sted  that  the 
petition  should  stand  over  to  .luly  23i-d. 

Mr.  CoN'WAY,  for  the  company,  took  the  view  that  if  there 
was  a-  w'inding  up  of  the  company  it  might  have  the  effect 
of  prejudicing  the  arbitration. 

His  Lordship  said  he  would  have  the  petition  put  in  the 
list  for  July  23rd. 


Rio  Ti.NTo  Co.,    Ltd.  v.   A.   E.  (i.  ELKcruic   Co.,   Ltd.,   a.\d 

A.  E.  G.  Elkcthic  Co.,  Ltd.  o.  Rio  Tinto  Co.,  I^td. 

(Consolidated). 

Mr.  Muiu  Mackenzie,  one  of  the  High  Court  Official  Referees, 
on  Monday,  July  1st,  commenced  the  hearing  of  these  con.soli- 
dated  actions,  which  related  to  the  supply  of  machinery  for 
extracting  copper  from  ore  from  the  mines  of  the  Rio  Tinto 
Co.  The  A.  E.  G.  Electric  Co.  claimed  for  the  .s-upply  of  a 
turbo  blow'er,  and  the  Rio  Tinto  Co.  claimed  damages  for 
the  failure  of  the  machine  to  do  the  work  required  of  it. 
.  Mr.  Gra.nt,  K.C.,  was  for  the  Rio  Tinto  Co.,  and  Mr.  Colefax 
K.C.,  with  Mr.  Conway,  was  for  the  .\.  E.  G.  Co. 

Mr.  Grant,  in  the  course  of  a-  lengthy  opening  of  the  Rio 
Tinto  Co.'s  case,  said  that  the  action  was  one  claiming  damages 
for  the  failm-e  by  the  A.  E.  G.  Co.  to  supply  a  machine  which 
would  do  the  work  it  was  intended  to  tlo  when  it  was  ordered. 
Tlio  machine  in  question  was  called  ai  turbo-l)lower,  which  was 
used  in  connection  with  blast  fimiaces.  The  plaintiffs 
owned  large  copper  mines  at  Rio  Tinto.  The  ore,  of  which 
there  was  practically  an  unlimited  siipply,  was  ore  which 
contained  valuable  con.siituents,  the  chief  of  which  were  copper 
and  iron.  The  most  valuable  was  the  copper,  but  the  per- 
centage was  not  great.  In  some  of  the  ore  there  was  very 
Little,  and  in  some  it  ran  up  to  4  or  5  per  cent.  Nomially  it 
was  about  3  per  cent.  It  was,  of  cour.se,  never  found  pure, 
and  therefore  it  was  necessary,  in  order  that  it  might  be  made 
into  a  commercial  article,  to  extract  it,  with  "the  other  con- 
stituents from  the  ore.  That  was  done  by  two  processes,  but 
with  only  one  of  those  was  the  court  concerned.  Tlie  prcK'ess 
began  in  the  blast  furnaces,  and,  after  pjis.sing  through  them, 
the  material  went  on  to  the  Br>>rin.  r  |ii(h-css.  In  the  blast 
funiaces  where  they  bi'gan  tlu  y  put  llir  coiipcr  ore  together 
with  coke  and  another  material,  -ik  h  m>  lime,  in  order  to  pro- 
duce a  flux.  Then  they  had  to  create  intense  heat, 
the  result  of  which  was  that  the  mixed  mass  in 
the  furnace  became  fluid,  and  owing  to  the  differ- 
eni-e  in  specific  gravity,  the  copl)er  sank  to  thle 
bottom  and  thereby  was  produced  copper  of  greater  or 
less  purity,  and  the  greater  or  less  purity  dei^ended  upon 
the  intensity  of  the  heat,  and  the  intensity  of  the  heat  de- 
pended, to  a  large  extent,  upon  the  volume  of  air  which  could 
be  blown  into  the  furnaces.  The  greater  the  volume  of  air  the 
greater  the  process  of  oxidation  and  the  greater  the  purity  of 
the  copjx'r  matte  which  was  produced.  The  copper  matte 
so  fused  was  taken  in  its  liquid  i'onn  to  the  Bessemer  process 
—into  the  converter';,     Ttii-   w.'i>  all  done  bv  a   forced  draught 


Vol.  83.     No.  2,U!t,  July  5,  191.^. 


THE    ELECTRICAL    REVIEW. 


and  by  that  luean-s  '.^as  produced  the  couiiiierciaJ  copper. 
The  copper  matte  which  was  taken  into  the  Bessemer  con- 
vertei'S  was  generally  of  about  40  per  cent,  of  copper  and  the 
Bessemer  process  did  the  rest.  Everything  depended  upon  the 
draupht  of  air,  a  point  which  was  material  in  the  case  because 
the  machine  ordered  was  for  that  process.  The  Eio  Tinto  Co. 
were  great  producers  of  copper,  and  had  been  so  for  many 
\'ears,  and  the  method  they  employed  was  that  which  he 
iiad  de.sci-ibed.  They  had  at  their  works  at  Eio  Tinto  a  range 
nf  six  blast  furnaces  air-operated  by  turbo-blowers.  There 
well'  rmii-  111'  thr,-<'  bloweis,  in\r  <>(  which  was  a  modem  one — 
M  I'arMins  luiluiii — \\lii(h  ua>  (a|iableof  blowing  one  furnace 
mill  a  little  iiioie.  ilie  other  three  blowers  were  old. and  not 
so  powerful  as  tl.ie  I'arsons,  and  tliey  were  able  to  operate 
only  three  furnaces.  The  result  was  that  they  were  only 
able  to  operate  four  furnaces  although  six  exi.S'ted,  and  thovSe 
I'liiTiaces  were  used  at  the  works  as  they  had  existed  before 
the  change  was  made,  producing  a  copper  matte  of  about 
•2(1  degrees  only.  The  Eio  Tinto  Cc>.  w'ere  minded  in  1911  to 
improve  theii'  works,  and  the  first  step  was  to  build  new- 
converters,  and  it  was  decided  to  put  them  alongside  the 
six  furnaces  and  so  increase  their  utility  by  doing  the  whole 
of  the  preliminary  blast  luin;u<'  operation  Irhere.  and  to  carry 
the  matte  into  the  Bi->siiimi  cnnverters  to  be  there  erected 
and  .so  tinisli  the  process.  \\  hat  the  Eio  Tinto  Co,  was  claun- 
ing  damages  for  was  the  failure  of  the  tuj-bo-blower  to  do 
the  work  for  which  it  was  supplied.  One  of  the  heads  of  the 
damages  claimed  related  to  the  failure  and  the  fall  in  the 
output  of  the  plaintifl's  works  in  consequence.  Owing  to  the 
failure  of  the  inachirie  the  output  of  copi^er  fell  off  considei'- 
ably,  and  the  great  question  to  be  decided  was  whether  s-uch 
falling  off  was  recoverable  by  way  of  damages.  It  was  possible 
to  found  the  case  on  the  geiTeral  gTound  that  the  defendants, 
throuirh  their  agents,  must  liave  known  the  purpose  for  which 
tlie  blower  was  to  lie  eniplnNrd,  :iihI  must  have  coTitemplated 
the  ]>ossibilities,  if  whrii  -iippliiil.  the  machine  did  not  do  its 
work,  of  tile  result  to  plaiiUifi  s  Imsme.ss.  The  case  became 
much  .stronger  if  he  proved,  as  he  hoped  to  be  ail)le  to  do. 
that  the  defendants  were  aware  of  the  exact  situation  of 
matters  at  the  plaintiff's  works,  and  of  the  particular  use  to 
which  it  was  intended  to  put  the  machine,  and  if  they  knew' 
that  the  failure  of  the  machine  to  work  mu.st  nece.s.sarily  in- 
volve great  loss  to  the  plaintiffs.  Tt  w'a.s  with  a-  view  to 
establishing  that  case  that  he  proix>sed  to  deal  in  detail  with 
the  changes  that  had  been  made  and  how  they  came  to  the 
deleiidants'  knowledge. 

In  this  regard  counsel  read  volumes  of  letters  which  had 
pas.sed  between  the  parties,  and  continuing,  said  that  for  the 
purposes  of  the  Bessemer  converters  a  blowing  machine  was 
required,  and  in  the  year  191'2  the  que.stion  of  the  supply  w-as 
on  the  tapis.  The  defendants,  amongst  others,  were  a.sked 
to  tender  for  the  blowers,  and  the  machinery  was  'descril>ed 
to  them  in  the  specifications.  The  application  led  to  an  inter- 
view between  Mr.  Adier  and  Mr.  Clift — Mr.  .'\.dler  being  the 
iepre.sentntive  of  the  A.  E.  G.  Co.  The  A.  E.  G.  Co.  was  a 
Berlin  Co.,  which  had  founded  in  various  parts  of  the  world 
subsidiary  companies;  one  of  these  subsidiary  companies  was 
founded  in  London,  and  they  w-ere  the  defendants  in 
this  suit.  There  was  another  branch  company  in  Spain. 
The  A.  E.  G.,  although  a  branch  of  the  Berlin  com- 
pany, was  a  limited  company  in  England,  and  Mr. 
.■\dler  had  all  the  dealings  as  to  the  blower  for  the 
blast  furnaces.  The  Lnten'iews  would  be  testified  to  by 
Mr.  Clift,  who  was  the  commercial  manager  of  the  Eio  Tinto 
Co.  in  Ijondon.  He  explained  to  Mr.  Adler  what  was  going 
to'  be  done — how  the  Eio  Tinto  Co.  was  proposing  to  erect  new 
convei-ters  side  by  side  with  the  six  furnaces.  The  question 
was  discussed  at  creat  length  of  the  supply  of  air — whether 
it  should  be  .supplied  by  steam  power  or  by  electricity.  The 
matter  was  re-opened  in  .lune,  went  on  until  August,  when 
the  defendants  Sent  in  a  tender.  Mr.  Adler  thorouuhh  iiiidii- 
.-■tdiid  wliat  was  being  done  at  plaintiffs'  works.  Altii  Imthci 
consideration,  in  the  light  of  information  sujiplird  b\  .\li. 
.\dler,  the  plaintiffs  decided  that  tliey  would  not  have  turbo- 
lilowers  but  would  induce  the  air  by  reciprocating  engines, 
and  accordingly  those  engines  were  ordered  from  the.  firm  of 
Messrs.  Fullerton,  and  they  were  installed.  When  the  turbo 
blow-er  was  ordered,  Mr.  Adler  was  plainly  told  what  was 
being  done,  and  was  asked  to  tender  for  the  blower  engines, 
and  he  was  tuld  exiutly  what  the  pcsiticm  was  as  to  the  new 
converters  ami  llir  steam  power.  The  next  step  was  to  get 
the  new  limiacis  into  active  o]5eration,  and  in  the  year  1913 
the  plaintilfs  t<X)k  up  the  question  of  the  new  blow'er  necessaiT 
in  order  to  create  a  better  draught  of  air.  The  Parsons  tur- 
bine, was  to  operate  the  one  furnace,  and  the  defendants  were 
to  supply  a  new  turbo-blower  to  operate  the  other  furnace. 
.\t  this  stage  Berlin  asked  Ijondon  for  details  of  the  oixler. 
It  was  explained  to  Mr.  .'Vdler  that  the  machine  would  have 
to  work  the  five  furnaces  night  and  day,  and  that  there  was 
no  other  machine  to  do  the  work.  They  knew  it  was  in- 
tended to  dismantle  the  three  oltl  blowers  and  to  retain  the 
Par.sons  turbine,  and  that  the  new  Idower  would  have  to 
create  the  draught  for  the  five  fumaces.  The  A. E.G.  had 
never  made  a  Idower  for  .so  big  a  draught  before.  They 
w;inted  plaintiffs  to  pay  the  second  instalment  as  a-  condition 
liiiiedent  to  anything,  but  plaintiffs  refused  until  proper  tests 
iiad  liien  made,  which  defendants  declined  to  make. 
.\t  tile  first  trial  the  machine  broke  down,  the  shaft  bent,  and 
it  would  not  work,  .^fter  the  breakdown  the  plaintiffs  be- 
came more  suspicious  than  before.    They  were  dealing  with 


a  (German  firm,  and  the  firm  in  England,  under  a  supernsor, 
was  unable  to  do  anything,  while  the  Spanish  firm  refused  to 
do  anything.  The  A. E.G.,  owing  to  their  German  connection, 
could  get  no  one  to  work  for  them.  No  British  firm  would 
have  anything  to  do  with  the  defendants,  and  plaintiffs  took 
up  the  provision  of  a  new  shalt  to  replace  the  defective  one. 
There  wa.s  a-  third  trial,  when  the  machine  again  broke  down, 
but  in  the  end  an  entirely  new  shaft  was  made  and  sent  out 
liy  plaintiff's,  and  since  then  the  machine  had  done  its  w'ork. 
That  being  so,  they  made  their  claim  on  April  'Mh,  1916.  The 
arbitrator  had  found  that  a  serious  eiTor  existed  in  the  original 
plans,  and  that  there  was  a  defect  in  the  design.  The  arbitra- 
tor, he  contended,  had  taken  too  narrow  a  view  of  his  powers, 
otherwise  he  would  have  found  that  the  breakdown  was  due 
to  the  Jiad  design,  which  caused  the  machine  to  fail  at  the 
critical  speed.  ' 

In  the  course  of  his  s-peech,  Mr.  Grant  repeatedly  refeiTed 
t<:>  Mr.  Colefax  as  "  the  English  gentleman  representing  the 
Geniian  company,"  an  ob.servation  which  ultimately  drew 
from  Mr.  Colefax  a.  strong  protest,  not  w'ith  regard  to  his 
being  an  English  gentleman,  but  again.s-t  the  .statement  that 
he  represented  the  German  company,  as  he  was,  in  fact,  repre- 
senting the  Board  of  Trade  in  the  litigation. 

The  hearing  was  adjourned. 


WAR  ITEMS. 


Exports  to  China. — In  the  "  London  Gazette  "  for  June 

iSth  there  apix^ars  a  list  of  further  firms,  itc,  in  China  to 
whom  exports  may   be. consigned. 

Trading  with  the    Enemy.-— The  "  London  Gazette  "  for 

June  'istli  contains  a  I'urther  list  of  persons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited  :  — 
Argentina,  Paraguay  and  Uniguay,  Bolivia,  Brazil,  Costa 
Rica,  Cuba,  Mexico,  Netherlands,  Netherlands  East  Indies, 
Norway,   Peru,   Salvador,  Spain,  Sweden. 

Labour  Ministers  and  German  Trade  Methods. — Speaking 
at  Preston  last  week,  Mr.  G.  ,1.  Wardle,  M.P.,  Parliamentary 
Secretary  of  the  Boaril  of  Trade,,  .-^aid  Ijabour  Ministers  could, 
he  thought,  determine  their  own  policj'.  They  had  .seen  what 
German  trade  meant  before  the  war,  and  were  resolved  that 
in  the  future  trade  must  Uc  consiilered,  not  from  the  indivi- 
dual standpoint,  but  from  the, view  of  the  defence  of  the 
country. 

.  The  Olhcial  Price  of  Lead. — The  Ministry  of  Munitions 
has  modified  the  maximum  prices  of  lead  as  fixed  by  the  I^ead 
(!)r'der  of  1917.  As  innn  Jime  '28th  that  Order  will  be  sub- 
jected to  the  alterations  indicated  in  the  following  table:  — 

Xew  .Original 

Class  of  Le3(l.                                             Figures.  Figures. 

Sheet   Lead         ...£41     0    0  £39  10    0 

Lead    Pipe          ...                                            ...     41  10    0  40    0    0 

Dry    White    Lead                                          ...     51    0    0  46    0    0 

White   Lead   in    Oil                                        ...     58    fl    0  r,3    0    0 

White    Lead   in    Oil (iO    0    0  55    0    0 

Red   Lead    and    Lilharge       4.)     0    0  42    0    0 

Demobilised  Electrical  Apprentices. — .Vccordintf  to  the 
Maiiclirstcr  Daily  Despatch,  the  problem  of  returning  appren- 
tices is  already  engaging  the  attention  of  Trade  Unions.  At 
a  delegate  meeting  of  the  Electrical  Trades  Union,  in  Man- 
chester, it  was  reported  that  there  seemed  to  be  no  considered 
pohcy  with  regard  to  the  treatment  of  apprentices  on  their 
return  from  the  Anny.  Some  employers  are  agreeing  to 
count  time  .^iient  with  the  Forces  as  part  of  the  period  of 
ajiprenticcship,  while  in  other  cases  that  time  is  not  counted. 
The  delegates  held  that  if  time  spent  with  the  forces  is 
counted  the  standard  of  craftsmanship  may  suffer,  except  in 
ca-.N  wli.ri-  a]i|iifiitiees  have  been  seizing  in  a  technical 
c:ip;kit\  III  the  Army.  If,  on  the  other  hand,  the  period  of 
service  with  the  Colours  is  not  counted  and  the  apprentice- 
ship has  to  be  completed,  that  will  mean  that  adult  men  will 
have  to  work  as  apjirentices,  and  presumably  at  apprentices' 
rates  of  wages.  The  Electrical  Trades  Union  decided  to  call 
upon  'Trades  and  Labour  Ctiuncils  nationally  to  urge  upon  the 
Government  the  payment  of  full  district  rates  of  wages  to 
these  men  while  they  are  completing  tlieir  apprenticeships  on 
their  return  to  civil  life. 

Industrial  Problems  in  Peace  Time. — Mr.  A.  Henderson, 
in  a  recent  sjx'ech  at  Brighton,  siiid  that  on  the  conclusion  of 
peace  a  host  of  problems  would  confront  those  concerned  with 
industry,  which  coiilil  not  be  siitisfactorily  settled  save  by 
c(iii>iiltatinii  and  agreeniriit.  The  war  over  and  over  again 
h:\A  cl.  iiMiii-tiat.  d  iIm'  mi'd  of  some  machmery,  pi-actically  in 
e\iiv  iiiilii>ti.\  ,  Ini  riiiiMiltation  and  discussion  between  ejn- 
plnyeis  and  wiiiUers.  Where  no  machinery  existed  it  had  to 
lie  improvised  during  the  w-ar.  Even  in  well-organised  trades, 
in  consequence  of  the  suspicion  of  t>ach  other's  motives,  the 
conduct  of  negotiations  proved  extremely  (h'fficult,  and  they 
were  often  protracted.  Elaboiat<-  pnraiitinn-  had  to  be  taken 
to  convince  both  sides  that  no  tia|i  wa^  In mg  set  for  them, 
.^fter  the  war  it  would  be  more  than  ever  essential  that  we 
should  have  in  the  well-organisetl  trades  some  comprehensive 
machinery  for,  con.sultation,  and  a  better  ordered  system  of 
representation  and  control.  In  the  years  ahead,  when  we 
were  rebuilding  society,  a  prolonged  stoppage  of  work,  for 
whatever  cause,  might  be  a  national  disaster.     Oo-operatioi/ 
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v>  d.-.  till-  kt'vwoid  ol  ttif  W  liitlov  Koixn't.  and  it  oii(!lU  to  be 
tho  watchword  of  the  futuro  in  nutionul  and  internutional 
atfiiirs.  Co-ofK-nition  or  disjistroiis  strife,  recon  struct  ion  or 
icvolution,  reason  or  madness,  it  was  no  exapKeration  to  say 
were  the  alternatives.  For  intelli^'ent  people  there  could  he 
no  question  of  choice.  Tlie  idea  that  the  relationships  between 
Capital  and  Labour  must  ntves.siirily  be  antagonistic  must  be 
aband<>ne<l  on  both  siilcs.  If  they  continued  to  be  opjHwinn 
l.irces.  mi>lrustin(;  each  other,  the  one  payiof.'  as  little  as  pos- 
ible.  the  other  indillVit-nt  as  to  his  contribution  to  the  sum 
lutal  of  priHluction.  they  both  inflicted  injury  on  the  commu- 
iiit\.  What.  wa>  re<|uired  wa.-.  a  cl<»arer  recognition  of  each 
other'.-  dilVuiilties,  :u«l  a  determination  to  approach  them  in  a 
>piiit  (if  tolenition.  mutual  confidence,  aiul  g<wih\  ill.  — /(/r- 
lll;,l,J^nll>l    Ihiity  I'oat. 

Prohibited  Exports.— 'Ihe  •'  London  Gazelle  "  for  |uh 
•Jnd  contains  particulars  of  further  changes  made  in  the  li-t- 
uf    prohibited    exports. 

One-.Man  Businesses. — .\n  association  has  been  formed 
.  f  thos<>  who  come  uiidi-r  this  hea<fing.  its  objects  being  to 
1  «ik  after  the  interests  of  its  members  both  during  and  after 
the  war.  The  .■Vss<K-ialioii  has  received  the  oflicial  recognition 
iif  the  Ministi-y  of  National  Seivice.  Practically  eveiy  trade 
and  pi-ofession  is  repiVM'iiled  amongst  its  members.  Tliose 
iiitiuested  should  applvtothe  Hon.  S«Hretary.  One-Mau  Busi- 
iie.ss  Association,  c/o  .Andert«n's  Hotel.  Fleet  Street,  London, 
E.G.  4.  who  will  be  pleased  to  forward  all  particulars  regard- 
ing the  .Association. 

German-Controlled  Businesses. — M  the  ouibieaU  of  w.ir 
ceitain  businesses  here  were  carrieil  on  by  natui-alis<'(l  Gei- 
mins  in  close  assixiation  with  Gemian  subjects  or  Uenuaii 
coiiifKinies,  and  they  were  wholly  or  mainly  under  the  control 
of  (Jeriiian  .subjects.  Sir  Albert  Stanley'  has  recently  been 
asked  in  Parliament  whether  he  would  introduce  legislation  for 
winding  up  such  busine.s.ses.  In  reply,  Sir  Albert  (Timen  w- 
I>iit)  .said  he  presumed  that  the  cases  referred  to  by  his 
•  lui-.stioner  (Sir  .1.  Butcher)  were  those  where  the  outbreak 
III  war  had  the  effect  of  dissolving  a  partnership  existing  l>e- 
twcen  partners  in  this  country  who  are  naturalised  British 
.-ubjects  and  partners  in  (rt>niiany.  These  cases  have  gener- 
ally been  dealt  with  by  ve.sting'the  enemv  intere.st  in  the 
cnistcxlian  in  order  that  it  may  be  rciilised  by  him.  Sir  Albert 
IS  looking  into  the  matte'r,  with  a  view  of  deciding  whether 
it  IS  necessary  to  take  further  powers  in  such  cases.  In  reply 
to  Sir  E.  Carson,  Sir  Albert  .said  he  would  also  look  into  the 
cases  where  the  only  remaining  partner  is  a  naturali.sed  Ger- 
man who  seems  to  cari\  on  the  business  as  if  it  were  an 
Ivnghsh  concern. 

Parliamentary  References  to  Siemens  Bros.  &  Co.,  Ltd.— 
lb'  new  arrangements  in  regard  to  Messrs.  Siemens  Bros, 
and  Co.,  LtJ..  have  been  fully  reported  in  the  Elkcthic.m. 
liKviKW,  and  the  po.sition  is,  we  l>elieve,  well  understood  by 
our  rwulers,  but  as  the  matter  continues  to  occupv  attention 
in  Parliament,  we  reproduce  from  the  T/nics  the  following 
discussion  which  took  place  in  the  Commons  on  Monday  la.st 
respecting  the  managing   director  :  — 

Sir  H.  Dalziel  asked  whether  Mr.  Chauvin,  managing  diree- 
t  ir  of  Siemens,  who  were  Govemment  contractors,  was  a 
(.erman  naturalised  since  the  outbreak  of  the  war;  whether 
his  name  was  previou.sly  von  Chauvin ;  whether,  on  the  wind- 
ing up  of  the  business  as  an  enemy  concern,  it  was  a  condition 
>il  purchase  that  Mr.  Chauvin 's  .sei-vices  .should  be  retained- 
whether,  in  view  of  the  close  relations  of  the  finii  to  the 
Government  in  the  production  of  war  material,  he  would 
■(insider  the  po.s.sibility  of  employing  a  manager  who  was 
British-born  ;  and  whether  Mr.  Chauvin  was  also  a  director 
ol  the  Deutsche  Bank. 

Sir  Albert  Stanley  replied  :— Mr.  Chauvin.  whose  name  was 
previou.sly  von  Chauvin,  is  of  Gennan  birth,  and  has  been 
naturalised  since  the  outbreak  of  war.  So  far  as  I  am  aware 
he  ha.s  never  been  a  director  of  the  Deutsche  Bank.  On  the 
.sale  of  the  shares  of  Siemens  Bros.  &  Co..  Ltd.,  there  was 
no  condition  with  regard  to  the  retention  of  Mr.  Chauvin's 
sen-ices,  and  the  agreement  under  which  he  now  acts  as 
nianaging  director  of  the  company  was,  I  understand,  entered 
into  by  the  new  directors  appointed  bv  the  purchasers  of  the 
snares. 

Sir  IL  Dalziel  pre.ssed  for  an  answer  to  the  inquirv  whether 
.■•  person  of  British  birth  could  not  be  found  to  undertake  the 
delicate  and  important  work  of  the  manager.  Sir  A.  Stanley  • 
T  think  that  is  a  matter  whii-h  rests  with  the  shareholdersof 
the  coiiipany.  I  have  no  (ontrol  of  it.  Sir  E.  Carson  ■  Is  mv 
nght  hon.  friend  satisfied  that  the  purchase  was  a  real  pur- 
chase, and  not  a  .sham  one  in  order  to  keep  on  this  same 
manager?  Sir  A.  Stanley  :  I  am  perfectly  clear  on  that  point 
Ihe  sale  of  the  shares  was  a  hnna-fide  tran.sfer.  The  company 
IS  thoroughly  British,  and  is  bound  bv  the  model  clause 
which  ensures  that  it  will  remain  British.  Sir  H.  Dalziel' 
Has  the  right  lion,  gentleman  the  authoritv  of  the  Public 
trustee  for  stating  that  it  was  not  a  condition  that  the  same 
manager  was  to  be  retained?     Sir  .\.  Stanley:    Yes. 

Exemption  Applications.— At  SouthwarU,  the  Tribunal 
entered  a  vigorous  protes-t  again.st  the  statement  of  Sir  Auck 
hind  Geddes.  ol  the  Ministry  of  National  Service,  in  the 
Hou.'se  of  Commons  that  there  were  manv  men  protected  by 
tribunals  l>ecause  their  fathers  were  friends  of  members  of 
the  tribunals.  The  National  Service  Representative,  whil.st 
maintaining  that  this  charge  did  not  apply  to  London,  but 
to  provincial  tribunals,  .more  especially  those  in  agricultural 


(ii.ilricta  in  Ihc  Wesi  oi  England  and  Wales.  s:ii(j  much  more 
.serious  complaints  could  be  made  about  the  issuing  of  protec- 
tion cards  by  tlie  Munitions  .-Vrea  Recniiting  Uthcers.  A  lot 
of  liniis  had  worked  themselves  into  the  protection  scheme 
who  were  not  engaged  on  any  kind  of  war  work,  and  who.se 
claims  for  prott'ction  cards  were  not  piojierly  investigated  by 
the  otticers  before  they  issued  the  cards.  Ibis  was  open  to 
greater  criticism  than  the  work  of  the  tribunals. 

.\t  Southwark,  G.  A.  Knaptoii,  director  and  secretary  of  the 
New  Inion  BUvtric  Co.,  Ltd.,  of  i")?,  Park  Street',  ly,  in 
Grade  -2.  a|)plied  for  exemption  for  the  lirst  time  under  the 
new  Milit.-iry  Servii-e  Ac-t.  It  was  slated  that  the  lirm  had 
supiilanlcd  II  German  trading  company.  He  was  giaii((M| 
(-ondilioiiiil  exemption  as  being  in  a  certified  occiipiition. 

At  the  Shetlield  Tiibiiiial.  la.st  week,  there  were  imdci-  con 
sidciation  the  i-ases  of  .i')7  employes  from  the  various  depart- 
hiciils  of  the  Corporation  tramways.  Mr.  Feaiiilcy,  general 
iiiiiiiagei- of  the  tramways,  .said  'M  men  had  joined  the  Forces 
up  to  the  present,  and  an  equal  numljer  had  left  to  go  into 
the  munition  works.  Aid.  Fcnton  said  that  now  they  bad 
nearly  as  many  women  as  men  in  the  service.  The  diliiculty 
'  111  regiird  to  drivers  was  iiiat  they  required  men  of  gixxl 
iiii-ilic:il  iiiialilic-iitions.  The  National  Service  Representative 
said  be  JKiil  Kveived  no  instructions  of  any  kind  in  the 
matter.  If  the  Shetlield  triiiiiways  carried  eight-ninths  of  the 
jiopulation  every  day  it  slioucd  there  was  plenty  of  room  for 
curtailment,  and  how  i-ould  it  aflect  munition  workers  if 
there  should  be  any  curtaihnciit ?  Mr.  Feaniley  .said  they 
could  not  cut  down  the  running  of  cars  lietwe'en  five  anil 
.H'ven  o'clock  when  the  munition  workers  were  retui-ning 
from  work.  Mr.  Peamley  said  more  women  were  employed 
on  the  Shetifield  tramways  than  on  any  other  tramways  in 
this  country.  Tliere  was  no.  prejudice  against  women  as 
drivers;  they  would  lie  glad  to  employ  them  if  they  could 
.safely  do  .so.  Thev  had  miide  a  "clean  cut"  of  every  man 
up  to  28  years  without  any  pressure  from  the  National  Ser- 
vice authorities.  The  Tribunal  decided  that  thev  had  no  juris- 
diction to  deal  with  the  ca.ses  of  decertified  iiien,  but  sug- 
gested that  the  Tramway  Committee  should  .ipproach  the 
National  Service  authorities  with  a  view  to  having  the  men 
called  up  in  batches  at  periods  to  iiKH-t  the  convenience  of  tlie 
Tramways  Committe*?.  In  all  the  other  cases  general  ex- 
emption was  given  until  Novemlx-r  3(lth,  the  men  to  be 
excused  from   drilling   with    the  Volunteers. 

.\t_  Newmarket,  a  firm  of  electrical  engineers  applied  for 
conditional  exemption  for  a  Grade. 2  man,  aged  io  (mamed, 
three  children),  employed  as  electrical  engineer  on  a.  large 
i\s-tate  where  there  is  exten.sive  pumping  and  power  plant. 
Appeal  refused.     Ordered  to  join  up  .July  21st. 

.\t  Sciithport  there  was  a  review  of  the  c^.se  of  a  fitter  (37, 
(Ji-,ide  2).  engaged  in  the  Corporation  tramwavs  department. 
Ihe  general  .secretary  of  the  Amalgamated  LInion  of  Tram- 
way and  Vehicle  Workers  stated  that  as  a  result  of  negotia- 
tions between  the  Ministry  of  National  Service  and  the  Union 
certain  tramway  workers  were  to  be  exempted,  and  he  held 
that  the  man  in  question  was  included.  Aid.  .T.  E.  Willett 
National  Service  Reprc-^entative,  .said  that  the  man  was  regis- 
tered as  a  motoiiiuiii.  and  Mr.  Kendrew  (manager)  said  that 
■(vas  so,  but  he  was  now  engaged  as  a  fitter,  and  was  doing 
nothing  else.  The  case  was  put  back  for  a  month  for  the 
Traniways  C^ommittee  to  come  to  an  ai-rangeiiient  with  the 
National  Service  Representative  as  to  what  men  can  be 
released. 

Before  the  Sti-atford-on-Avon  Rural  Tribunal,  exemption 
wa.s  claimed  for  J.  S.  Allsopp  (Grade  2).  electrician  with  Mrs. 
Ga.skell,  ol  Kineton.  Tlie  National  Senice  Representative 
opposed  the  appeal  on  the  ground  that  the  electric  light  wan 
not  ol  national  impoi-fcince ;  they  could  always  come  down  to 
candles.     Pinal  exemption   until  July  22nd  was  granted. 

The  National  Service  Repre.sentative  appealed  to  the  Herts 
Appeal  Court  again.st  exemption  held  bv  W.  S.  Rowborv 
(Gi-ade  1),  electrician  with  Mr.  Minet,  of  Little  Hadham.  He 
was  given  until  the  end  of  July,  with  a  medical  re-examina- 
tion. 

Hertford  Rural  Tribunal  has  given  exemption  until  -luly 
31st  to  \V.  H.  Dubbins,  electrician  to  Lord  Desborough,  at 
Pan.shanger. 

.\t  Ayle.sbui7,  on  June  24th,  Messrs.  E.  T.  Mackrill  &  Sons, 
of  Kingsbury,  appealed  for  J.  T.  Mason  (44,  Grade  2),  elec- 
trical engineer,  who  is  engaged  upon  the  repair  and  mainten- 
ance of  electrical  plant  at  local  mills,  munition  w-orks,  and  at 
the  T  .D.C.  sewage  works.  'Three  months  were  conceded, 
with  leave  to  appeal  again. 

Market  Drayton  Tribunal  has  granted  exemption  until  the 
end  of  September  to  an  electrician  in  Grade  2, 

At  Eo.ss  (Herefordshire),  exemption  was  refused  to  W. 
Maddy  (24,  Cla.ss  Bl),  electrical  engineer  at  the  electric  light 
works. 

Hereford  Rural  Tiihunal  has  granted  exemption  until  Nov- 
ember Lst  to  S.  F.  Mitchell  (43,  Grade  1),  electrician  at  the 
Burghill  County  A.«>-lum. 

Romford  Tribunal  has  refused  an  appeal  bv  A.  E.  Newnnan 
(44.  Grade  1),  electrician,  of  South  Lodge]  Hare  Hall,  the 
calling-up  being  suspended   for  14   days. 

Before  the  Ea.st  Su.ssex  Api>eal  Court.  Mr.  Hodgkin.son,  of 
Bexhill-on-Sea.  appealed  for  R.  E.  Bennett  (42,  Grade  2), 
electrician.  Mr.  Hodgkin.son  .stated  that  the  man  had  been 
with  hmi  for  20  years,  and  was  engaged  on  very  essential 
w-ork  From  the  point  of  view  of  public  safetv,  electricians 
should  be  left.    Three  months  were  conceded. 
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At  Melton  Mowbray,  a  National  Service  appeal  against  J. 
Adkins  (Grade  '2).  electrician  to  Mr.  C.  \V.  Wright,  of  Grim- 
stone,  was  disallowed,  and  the  exemption  confirmed. 

Northants  Appeal  Court  ha.s  given  until  .July  31.st  (tiiuill  to 
T.  E.  Davies  (43,  Grade  2).  who  is  in  charge  of  the  electrical 
plant  of  Mr.  J.  Ijewis,  at  Little  Brington. 

The  Swinton  and  Pendlebury  Tribunal  has  granted  three 
months'  tempoi-aiy  exemption  to  an  electrician  aged  4'2,  and 
in  Grade  "2. 

At  Widnes,  an  electrician  (45,  Grade  1).  who  appealed,  said 
that  he  had  lost  one  son  in  the  war.  and  liad  financial  obh'ga- 
tions.  He  was  given  until  .Tuly  l.Sth  to  enable  him  to  ap- 
proach the   Civil    Liabilities   Commissioners. 

Before  the  Mansfield  Tribunal  there  were  reviews  of  the 
cases  of  W.  Baguley  (39,  Class  A),  motorman.  and  H.  Butler 
(36,  Class  A),  inspector  and  motoniian,  with  the  Mansfield 
and  District  Ti-amways  Co.  ^lajor  C.  F  .Elliot  Smith  argued 
that  the  tramway  service,  even  if  it  had  to  be  reduc-ed,  was 
not  as  important  as  the  Anny.  Butler's  exemption  wa.s  with- 
drawn, and  Baguley  was  granted  four  months,  without  Volun- 
teer service. 

4t  Weybridge,  Mr.  H.  J.  Nicholson  appealed  for  the  reten- 
tion of  H.  W.  HaiTington  (45,  Grade  "2),  electrician,  as  lieing 
indispensable,    and   three   months  were   conceded. 

At  Kidderminster.  Mr.  G.  N.  Brown-Westhead,  of  Ijea. 
Ga.stle.  appealed  for  H.  Thomas  (44,  Grade  2).  electrical  engi- 
neer, who,  with  the  aid  of  a  man  aged  tK),  has  to  kee|)  in 
running  order  the  elech'ical  plant.  Pie  was  given  to  Septem- 
ber 30th.  with  a  view  to  his  being  rei>laced. 

.'\t  llfracondje.  Messrs.  Friend  &  Son.  electrical  engineeis. 
appealed  for  continued  e.xemption  for  a  [xirtiier,  Mr.  ,\.  11. 
Friend  (Grade  1).  The  latter  said  that  he  was  wilhng  to  be 
made  available  on  August  1st.  and  Mr.  H.  P.  Woodcock,  the 
National  Service  Representative,  said  that  he  liked  to  see 
jiatrioti.sm  of  this  kind.  The  exemption  was  granted  to 
August  1st. 


NEW     ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readers  are  invited  to  'nihmit  partienlars  of  vein  m-  itripmred 
deriees  and  apparatus,  tvMck  mill  be  published  if  considered  "f 
fitfficienl  interest. 

B.T.H.  Floodlight  Projectors. 

The  British  THOMSox-Hon.sTO.N  Company's  Illuminating 
Engineering  Department  has  recently  desitrned  for  the  English' 
market  an  improved  form  of  light  projector  employing  the  standard 
types  of  half-watt  or  gaa-filled  lamps  for  use  in  what  is  known  as 
"  floodlighting  ''  work.  This  new  floodlight  projector  is  described 
in  Price  List  No.  10.482,  which  has  just  reached  us  from  the 
Pnblication  Department  of  the  company  at  Mazda  House,  77,  Upper 
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Fig.  2. — Section  oi.-  Generator  for 
Batterv-box  Steaming  Apparatus. 


Thames  Street.  London,  E.G.  4.  and  which  gives  a  full  detailed 
description  of  the  apparatus  and  its  field  of  application  and  methods 
of  use. 


With  such  a  projector,  operating  with  all  the  simplicity  of  the 
incandescent  electric  lamp,  a  flood  of  li^ht  can  be  thrown  over  any 
area,  such  as  a  works  yard,  shipyard,  or  upon  any  surface,  such  as 
the  front  of  a  building  or  the  side  of  a  ship  under  construction. 
There  are  very  many  practical  applications  for  such  projectors,  they 
being  particularly  useful  for  night  construction  work. 

As  shown  in  our  illustration,  fiff.  1,  the  projector  consists  of  a 
body  or  casing  and  a  supporting  stand  or  bracket.  The  projector 
is  suitable  for  standard  patterns  of  half-watt  type  lamps  in  300, 
500  and  1.000-watt  sizes,  or  can  be.  if  desired,  supplied  to  take  even 
smaller  sizes  of  these  lamps.  The  lampholder  is  so  supported  as  to 
permit  of  an  easy  independent  adjustment  laterally,  transversely 
and  vertically,  so  that  the  electric  lamp  can  be  accurately  focussed 
in  the  reflector.  When  the  lamp  is  correctly  adjusted  in  focus,  a 
powerful  beam,  giving  a  divergence  of  from  .5  to  15'  on  each  side  of 
the  centre  is  obtained,  with  a  maximum  c.P.  of  .50  to  100 
times  that  of  the  lamp  employed.  The  reflector  is  a  silver-plated 
mirror  of  parabolic  form,  copper  backed,  and  covered  with  a  special 
enamel  stoved  on.  It  is  secured  to  the  back  of  the  projector  by 
means  of  steel  springs,  aft'ording  a  resilient  support  and  minimising 
any  danger  of  breakage. 

These  floodlight  projectors  will  be  found  to  be  a  most  useful 
equipment,  as  the  lights  can  be  conveniently  mounted  and  employed 
to  illuminate  objects  with  a  close  approach  to  daylight  conditions. 
They  have  all  the  simplicity,  adaptability  and  convenience  of  the 
ordinary  electric  incandescent  lamp,  as  there  are  no  moving  parts 
or  mechanism  in  the  lamp  proper,  and  the  only  adjustment  is 
simply  the  mechanical  focussing  of  the  lamp  through  the 
movement  of  the  lampholder. 

A  Battery-Box  Steaming  Apparatus. 

An  arrangement  for  easily  opening  the  joints  of  accumulator 
cases,  when  the  plates  require  attention,  which  has  lately  been 
introduced  by  the  American  Bureau  of  Engineering,  of  Chicago, 
consists  of  a  steaming  apparatus,  designed  to  soften  the  sealing 
compound  so  that  the  joints  may  be  opened  easily  and  quickly, 
and  without  the  use  of  a  gas  flame  or  torch.  The  apparatus,  which 
is  claimed  to  eliminate  the  possibility  of  damage  to  the  battery 
parts,  is  made  up  of  three  units — the  steam  generator,  a  steaming 
box,  and  the  water  supply  tank.  The  generator,  which  is  made  of 
galvanised  iron,  consists  of  a  cylindrical  tank,  which  tapers  at  its 
mid-point  to  a  straight  sided  cylindrical  top  of  a  smaller  diameter 
than  the  lower  portion.  As  vrill  he  seen  from  the  accompanying 
sectional  drawing,  fig.  2,  it  is  provided  with  a  water  inlet  at  the 
centre  of  the  top.  and  a  steam  outlet  at  the  side.  The  amount  of  water 
in  the  generator  is  controlled  by  means  of  a  vertical  valve,  consisting 
of  a  rod  with  a  float  tank  at  the  bottom.  As  the  water  enters 
it  drops  to  the  lx)ttom.  and  as  the  level  rises  it  carries  with  it 
the  float,  which  has  a  vertical  rod  with  a  valve  at  the  extreme 
top  to  close  the  water  inlet  pipe,  when  the  level  of  the  water  in 
the  tank  has  reached  a  point  about  3  in.  above  the  bottom.  The 
comparatively  shallow  water  is  quickly  brought  to  boiling  point 
when  the  steamer  is  set  over  a  gas  or  oil  stove,  and  as  steam  is 
formed  and  passes  off  into  the  steaming  compartment  proper, 
more  water  is  allowed  to  trickle  in  as  the  float  sinks  lower.  This 
method  of  regulation  has  Ijeen  adopted  in  order  that,  apart  from 
the  work  which  is  to  he  done  on  the  battery  under  treatment,  no 
attention  need  be  given  to  the  rest  of  the  apparatus,  beyond 
seeing  that  the  water  supply  tank  is  kept  full,  the  water  flowing  to 
the  erenerator  by  gravity. 

The  box  in  which  the  batteries  to  be  steamed  are  placed  is  of 
wood,  so  as  not  to  be  affected  by  any  acid  that  may  he  spilled,  and 
is  fitted  with  a  steam -ti^ht  cover.  When  the  apparatus  is  assembled, 
the  steaming  box  is  placed  on  the  floor,  and  the  batteries  are  placed 
in  it.  The  cover  is  closed  and  the  generator  stove  lighted.  The 
operator  can  then  leave  the  apparatus  unattended  for  from  10  to  15 
minutes,  after  which  time  the  battery  may  be  lifted  out,  and 
the  softened  joint-sealing  compound  removed  by  the  jwint  of  a 
screwdriver. 

A  New  Transformer. 

We  have  received  from  the  Brush  Electrical  Engineering 
Co  .  Ltd..  Falcon  Works.  Loughborough,  a  bulletin  (No.  130)  describ- 
ing their  static  transformers.  The  accompanying  illustration,  fig.  3, 
p.  12.  shows  a  transformer  designed  for  900  K.v..*^.,  40  cycles,  three- 
phase,  and  for  a  voltage  ratio  of  1 1,000  to  2.750.  The  temperature 
rise  measured  by  the  increase  of  resistance  of  the  windings  is  40°  C. 
after  continuous  full  load,  or  fi.';"  C  after  50  per  cent,  overload  for 
10  hours.  Tiippings  are  provided  on  the  high-tension  side  to  give 
3  per  cent,  and  ti  per  cent,  variations  in  voltage  on  the  low-tension 
side. 

The  windings  are  of  the  spiral  type— i.e..  the  coils  have  only 
one  turn  per  layer,  insulating  material  being  inserted  between 
individual  turns. 

Clamps  are  provided  to  enable  the  transformer  to  withstand 
the  large  forces  set  up  when  a  short-circuit  occurs  on  the  secondary 
mains.  These  clamps  consist  of  gun-metal  rings  on  the  top  of 
the  high-tension  windings  with  bolts  down  the  outeides  of  the 
windings,  and  pressure  on  the  low-tension  windings  is  maintained 
by  means  of  a  metal  ring  held  in  position  by  studs  passing  through 
the  clamps  on  the  top  of  the  core.  This  construction  has  given 
every  satisfaction  under  the  most  severe  conditions. 

The  company  has  recently  patented  a  construction  of  single-layer 
high-tension  windings  for  medium-sized  transformers,  which 
secures  the  following  advantages  :— The  whole  of  the  hiffh-tension 
winding  is  in  a  continuous  length  without  a  joint.  The  individual 
turns  are  taped  during  manutactnre.  The  oil  gap  is  arranged 
between  layers  ;  the  oil  circulating  through  this  gap  prevents  the 
formation  of  hot  spots,  and  keeps  the  insulation  in  perfect  con 
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dition.     Any  tappinsrs  requirwl  ou  the  hijrh-tension  side  are  looped 
out  ;  this  avoids  the  weakness  due  to  tappingrs  being  brought  out 


Fic.  3.— 900-K.v,A.  Tkanskormer. 

between  section.s.  The  construction  requires  a  minimum  quantity 
of  insulation  of  a  plastic  nature,  and  reduces  the  shrinkage  of  the 
windintr,*-  to  a  minimum. 


BUSINESS  NOTES. 


German   Trade    Methods   in  Spain. — An   inquiry   into 

German  trade  methods  in  Spain  before  the  war  reveals  certain 
points  of  interest.  The  trade  itself  was  not  very  larg-e,  but  it  was 
thoutrht  worth  while  to  erect  an  elaborate  and  costly  commercial 
mechanism  and  to  conduct  a  systematic  propaganda.  In  191.?.  the 
last  complete  year  of  peace,  Germany  exported  to  Spain  goods  to 
the  value  of  less  than  Tj  millions  sterling,  and  purchased  Spanish 
goods  valued  at  nearly  3  millons.  Yet  this  comparatively  insigni- 
ficant volume  of  trade  was  most  sedulously  cultivated  by  Germany. 
By  developing  the  local  resources  of  Spain.  German  corporations 
acquired  a  considerable  amount  of  control  over  the  home  and  colonial 
trade.  The  electrical  concerns,  .\.E.G.  and  Siemens,  had  a  basis 
of  profitable  turnover  in  accessories  of  all  kinds,  mainly  manu- 
factured iu  Spain  and  sold  through  their  numerous  distributing 
agencies.  In  the  ca.se  of  steam  engines,  pumps,  kc.  close  inter- 
communication of  branches  in  France  and  Italy  of  German  manu- 
facturers with  their  agencies  in  Spain,  was  the  source  of 
considerable  indirect  trade.  In  the  smaller  trades  an  army  of 
commercial  travellers  conducted  a  regular  business,  yielding  high 
profits,  in  the  sale  of  all  classes  of  accessories  for  steam  users.  In 
many  cases  the  origin  of  the  goods  (especially  rubter  and  asbestos) 
was  British  for  introtluctory  purposes,  subsequent  supplies  being  a 
German  substitute.  The  seat  of  this  business  was  Hanover,  whence 
half-a-dozen  merchant  firms  conducted  a  profitable  trade,  employing 
travellers  to  visit  i>ersonally  every  individual  consumer  of  any 
material  or  article  in  common  use.  Another  circumstance  favour- 
able to  German  trade  was  the  use  of  British,  French  and  Italian 
addresses  for  the  purposes  of  declaration,  whilst  the  actual  origin 
of  the  goods  was  German.  A  close  scrutiny  of  statistics  would 
disclose  the  fact  that  a  proi)ortion  of  Allied  exports  to  Spain  was 
really  contributed  by  tlerman  manufacturers  and  shipped  at 
Rotterdam  or  Antwei-p.  In  later  years  the  value  and  importance 
of  direct  trading  connections  between  Spain  and  South  America 
have  been  recognised  by  Germany,  and  have  been  specially  manifest 
in  the  activities  of  the  Deutsche  Ueberseei-sche  Bank.  The  aim  of 
the  advertising  section  of  the  German  trade  organisation  was  to 
make  translations  of  German  engineering  text-books  of  easy  access 
to  Spanish  students,  and  to  equip  engineering  colleges  with  German- 
made  plant.  The  magnitude  of  the  German  propaganda  effort  was 
shown  in  the  figures  of  imported  publications  printed  in  Spanish. 
A  total  of  200  tons  of  works,  designs,  plans,  and  photographs  was 


sent  to  Spain  from  Germany  in  1913.  A  large  proportion  consisted 
of  trade  advertisements  in  one  form  or  another.  It  is  worthy  of 
notice  that  the  technical  works,  descriptive  of  industries  and  their 
equipment,  are  not  so  much  literal  translations  from  German  as 
studies  of  local  conditions  and  the  application  thereto  of  German 
methods  and  plant  The  Spaniard  resents  aggressive  instruction 
and  the  glorificntiou  of  other  nations'  enterprise,  with  its  implied 
strictures  on  his  own  development.  British  trade  propaganda  was 
uiostly  of  this  crude  kind,  and  the  translations  into  Spanish 
aggravated  the  evil  they  were  meant  to  avoid.  Railway  rolling 
stock  and  materials  formed  a  consideraljle  part  of  (ierman  imports 
into  Spain.  The  steady  growth  in  the  sale  of  machine  tools  of 
(ierman  origin  may  be  attributed  almost  exclusively  to  methods  of 
propaganda.  British  makers  held  a  priceless  advantage  over  their 
competitors,  which  German  ingenuity  and  British  neglect  had 
turned  into  a  weapon  of  destruction  of  British  trade.  Any  industry 
or  workshop  in  Spain  of  20  years'  standing  or  more  still  has  at 
work  a  British-made  lathe,  drilling-machine,  planing-machine,  or 
steam  engine.  It  has  served  the  present-day  German  salesman  as 
a  theme  for  the  antiquated,  effete  standard  of  British  manufacture, 
and  it  is  now  almost  an  article  of  faith  with  the  modern  Spanish 
engineer  (educated  in  Germany  or  fed  with  German  text-books) 
that  the  British  pattern  shop  is  20  years  behind  its  German 
counterpart. — Bnard  of  Trndr  J.tiii-nal. 

Electric    Motor    Industry    in     Spain. — The    Fimnnidl 

Tillies  states  in  its  "  Motor  Notes  "  that  "Spain  is  endeavouring  to 
be  independent  of  German  electrical  motor  appliances  by  establishing 
an  Institute  of  Electrical  Industries  at  Barcelona,  with  a  depart- 
ment specially  equipped  for  research  work  in  this  direction." 

American  Aluminium    Price. — ^The   new    United   States 

maximum  base  price  for  aluminium,  effective  June  1st  to 
September  Ist,  has  been  fixed  at  33  cents  per  lb.  f.o.b.  United  States 
producing  plants  for  50  tons  and  over  of  ingot  of  98  to  99  per  cent. 
This   w;is    announced   bv   the   War    Industries    Board. — Financial 

Tiinrs. 

Italy. — Under  tlie  style  of  the  Anonima  Industrie 
Telefoniche  Italiane  D'Oglo,  a  company  has  been  formed  at  Milan, 
with  a  capital  of  .").000,OoO  lire,  for  the  manufacture  of  telegraph, 
telephone,  and  radiotelegraph  material,  and  the  installation  of  like 
plants. 

The  Societ.a  per  la  Elettrocultura  has  been  constituted  at  Milan, 
with  a  capital  of  300,000  lire,  for  the  construction  and  sale  of 
electrically-driven  agricultural  implements. 

The  Societa  Unione  Esercizi  Elettrici  has  decided  to  increase  its 
capital  from  9,000.000  to  15.000,000  lire  to  defray  the  cost  of  new 
plant  under  construction. 

Book   Notices. —  TIk-    Motor    Tianaiioii    Ymr-Boak  and 

Directorij,  Vol.  III.  1918  (London  :  Electrical  Press,  Ltd.,  price 
12s.  lid.  net),  contains  a  review  of  the  omniljus  position  in  191S,  by 
S.  E.  Garcke,  official  papers  relating  to  road  traction,  the  use  of 
petrol,  i;c.,  and  particulars  of  charging  stations  for  electric 
vehicles  and  gas-filling  stations  in  the  United  Kingdom,  together 
with  directories  of  motor  transport  services  and  of  companies  and 
local  authorities  engaged  in  the  business,  giving  full  particulars 
regarding  their  powers  and  constitution.  A  separate  section  deals 
with  manufacturing  and  miscellaneous  undertakings  allied  to 
motor  transport  services,  and  a  directory  of  officials  is  included.  A 
list  of  railless  trolley  systems  for  which  powers  had  been  granted 
up  to  Februai'y,  1917,  shows  that  nine  are  working  and  one 
(Dundee)  has  ceased  working,  out  of  a  total  of  31,  of  which  all  but 
five  are  in  the  hands  of  local  authorities.  Like  the  "Manual  of 
Electrical  Undertakings,"  to  which  it  is  a  companion  volume,  it 
will  be  invaluable  as  a  work  of  reference  to  all  who  are  interested 
in  the  subjects  dealt  with. 

"The  Journal  of  the  Institution  of  Electrical  Engineers," 
Vol.  LVI,  No.  275.  June,  1918,  contains  the  following  papers  : — 
"  Diathermy,"  by  Dr.  E.  P.  Cumberbatch  ;  "  Single-Impulse  Radio- 
graphy :  its  Limitations  and  Possibilities,''  by  Dr.  R.  Knox  ;  "  Over- 
seas Distribution  of  Engineering  Appliances,"  by  Mr.  L.  Andrews  ; 
"  Telephone  Exchange  Transfers  and  their  Organisation,"  by 
Mr.  F.  G.  C.  Baldwin. 

The  April-May  issue  of  Iliixxia  ((id.  net)  contains  several  very 
informing  articles  on  such  matters  as  the  task  awaiting  the  Allies 
in  Russia,  the  great  resources  of  the  country,  Russia's  road  to 
solvency,  the  activity  of  German  propaganda  agents,  and  the  copper 
resources  of  Russia. 

Munition  Worlts. — Holidays. — It  is  not  the  intention  of 

the  Ministry  of  Munitions  to  interfere  with  such  customary  holidays 
as  establishments  engaged  on  munitions  work  think  well  to  give 
their  employes  during  the  summer  and  autumn,  subject  to  particular 
necessities. 

~  Catalogues   and    Lists. — Walsall  PLvrdware  Maxu- 

KACTURING  Co.,  Hathertou  Works,  Ablewell  Street,  Walsall. — 
Sixteen-page  illustrated  price  list  representing  a  number  of  their 
"  Grid "  multiple  sunk  switch  fittings,  watertight  switches,  wall 
sockets,  interlocking  switch-plugs,  watertight  inspection  fittings,  itc. 
Enterprise  Manufacturing  Co.,  Gun  Street  Electrical  Works, 
Bishopsgate,  London,  E.G.  1. — Price  sheet  of  E.M.C.  British-made 
-  D.c.  motors,  from  J  to  25  H.P. 

Dissolutions  and    Liquidations. — Hritish    Pneumatic 

Tool  Co.,  Ltd. — Meeting  of  creditors,  July  5th,  at  5,  Budge  Row 
E.C.  4  (W.  H.  Badams,  liquidator). 

Chapman  &  Co.,  electrical  engineers,  -tl.  Lewis  Grove,  Lewisham, 
London. — Messrs.  G.  J.  Chapman  and  F.  A.  S.  WormuU  have 
dissolved  partnership. 
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"g         Bankruptcy  Proceedings. — W.   D.   Birkett,  factor  of 

^  electrical  goods.  Whitley  Bay.  Northumberland. — Supplemental 
dividend.  3id.  in  the  £,  payable  July  9th,  at  21,  Mosley  Street, 
Newcastle-on-Tyne. 

The  Straits  Settlements. — Electrical  Imports,  1917. — 

According-  to  the  figures  recently  issued  by  the  Imports  and 
Exports  Office,  Singapore,  the  imports  into  the  Straits  Settlements 
i)f  electrical  machinery  from  Great  Britain  last  year  reached  a 
value  of  £2S,(;20.  The  United  States  was  nest  on  the  list,  supplying 
£17,290.  Japan  following  with  £S.1.'<0,  and  the  Continent  of  Europe 
with  £2,100. 


LIGHTING  AND  POWER  NOTES. 


Abercarn. — The  B.  of  T.  has  extended  for  a  further  year 

tlie  Abercarn  Electric  Light  Order  of  1914  of  the  South  Wales 
E.P.D.  Co. 

Aldershot. — Ykar's   Working. — The    revenue    of    the 

Di-strict  Council's  electricity  undertaking  increased  by  about  ^- 1,800 
during  the  past  year.  The  gross  profit  was  about  £1,200,  and, 
alter  clearing  off  a  deficit  of  £iy^'),  there  remained  a  profit  of 
ii.OO. 

Price  Incbease. — The  E.  L.  Committee  has  decided  to  increase 
the  price  of  electricity  for  lighting  purposes  by  one-sixth. 

Australia. — W.vrialda. — The    ^lunioipal    Council    has 

decided  to  introduce  an  E.L.  scheme. 

Sydney. — The  electric  battery  charging  set  at  the  Municipal 
(iarage  showed  a  profit  of  £113  for  the  three  months  ended 
March  31st. 

The  Municipal  Council  has  decided,  with  a  view  to  prevent- 
ing bad  and  dangerous  electric  light  installations,  to  refer  to  the 
E.L.  Committee  to  consider  the  atlvisability  of  licensing  all 
electrical  engineers  on  similar  lines  to  licensed  plumbers  and 
gasfltters,  and  to  invite  the  Electrical  Engineers'  Association  to 
express  its  opinions  on  such  proposal. 

Barrow. — War  Wages. — The  T.C.  lias  decided  to  pay 

workmen  in  the  Electricity  Dejiartment  a  war  bonus  equiviilent  to 
20s.  per  week  on  pre-war  wages,  plus  12i  per  cent,  on  earnings,  in 
lieu  of  the  present  bonus,  the  award  to  date  from  the  first  full  pay- 
day in  May  last.  This  includes  the  assistants  on  the  technical  staff 
and  the  two  members  of  the  clerical  staff  who  hold  Scheduled 
Occupation  Certificates. 

Birmingliani.— Price  Increase.— The  E.  S.  Committee  has 
decided  to  recommend  the  City  Council  to  increase  the  charges  for 
electricity  to  low-tension  lighting  and  power  consumers  by  5  per 
cent.,  as  from  the  June  reading  of  the  meters. 

Birr    (King's    Co.). — Hydro-electric   Scheme. — The 

Urban  Council  has  decided  to  proceed  at  once  with  an  E.L.  scheme. 
Facilities  for  water  power,  granted  by  the  late  Earl  of  Rosse,  have 
been  confirmed. 

Bolton.— Price  Increase. — The  T.C.  has  approved  the 
recommendation  of  the  E.L.  Committee  to  increase  the  price  of 
energy  by  'L^d.  per  unit. 

Bromley    (Kent). — Price    Increash. — The    E.L.    and 

Power  Co.,  Ltd.,  and  the  Chislehurst  Electric  Supply  Co.,  Ltd., 
have,  from  the  date  of  the  Midsummer  readings  of  the  meters, 
advanced  the  price  of  energy  for  lighting  to  8d.  per  unit  net ;  and 
to  4d.  for  the  first  100  units  per  quarter,  plus  30  per  cent.,  and  to 
2d.  beyond,  plus  30  per  cent. 

The  World's  Power  Industry. — iV  digest  of  the  re- 
ports of  the  United  States  Consuls  on  the  power  situation  in 
Norway,  England,  .Spain,  Italy,  South  America,  Africa,  Japan, 
China,  and  India,  and  the  inHuence  of  the  war  upon  this  important 
industry,  is  given  by  L.  W.  Schmidt  in  Pmnr  (Vol.  XLVlI,  No.  23). 
He  says  that  roost  existing  central  stations  report  increa.sed  busi- 
ness, and  they  could  do  more  had  they  the  necessary  equipment. 
In  Europe  extensions  have  been  made  where  urgently  needed,  so  as 
not  to  cripple  the  activity  of  the  national  industries.  Every- 
where development  has  been  held  back  :  Norway  seems  to  be  the 
exception  to  the  rule,  as  the  expansion  of  hydro-electric  enterprise 
in  that  country  continues.  The  two  factors  which  have  influenced 
the  industry  are  the  increasing  demand  for  power  and  the  lack  of 
funds  to  make  the  urgently-needed  extensions. 

Continental.— Spain. —  HvDRo-EhECTuic  Developments. 

—Don  Fernando  de  la  Guardia,  of  Gijon,  has  applied  for  the  use  of 
3li.000  cb.  metres  of  water  per  hour  derived  from  the  River  Trubia, 
and  destined  for  the  production  of  energy  for  industrial  purposes. 
The  power  house  will  be  situated  near  the  town  of  San  Andres. 

Don  Arturo  Bernardo,  of  Oviedo,  has  applied  for  the  use  of  1,1  Oil 
litres  of  water  jier  second  derived  from  the  River  Esquiero.  for  the 
jiroduction  of  electrical  energy,  and  undertakes  to  build  a  dam 
\'2  metres  higher  than  the  river  bed. 

The  porapania  de  Caminas  de  Hierro,  Saltos  y  Minas  de  Cataluna, 
lias  been  authorised  by  the  Oflic'e  of  Public  Works  to  unite  into  one 
the  four  waterfalls  which  have'  been  conceded  on  the  River  Baliva 
Lerida. 

(lERMANY. — A  great  scheme  for  the  utilisation  of  water  power 
available  on  the  Upjier  Rhine  is  now  in  course  of  realisation.  It 
consists  in  canalising  the  Rhine  between  .Strasburg  and  Basle,  with 


a  view  to  using  the  water  power  to  generate  electricity.  On  account 
of  complications  of  ownerships  and  local  authority,  the  Government 
has  taken  the  work  in  hand. 

Denmark. — Bills  are  to  be  laid  before  the  Rigsdag  relating  to 
schemes  for  the  development  of  the  peat  deposits  at  'Vildmos,  with 
a  view  to  their  utilisation  for  the  production  of  electricity  ;  and  for 
the  erection  of  power  stations  at  Harte.  Gudenaaen,  Tange,  and 
Kongensbro  by  the  respective  local  authorities. — Den  Tekiiiske 
FureniH(j.s  Thlxxkrift. 

The  British  Minister  at  Copenhagen  reports  that  a  scheme  is 
under  consideration  by  the  Danish  Landthing  for  the  production 
of  hydro-electric  power  by  the  daraminsr  of  the  River  Guden.  It 
iA  estimated  that  600,000,000  cb.  metres  of  water  can  be  obtained 
per  annum  with  a  fall  of  about  9  metres,  and  that  10,000,000  KW. 
will  be  obtainable,  of  which  8,000,000  KW.  will  be  utilised.  The 
cost  of  the  scheme  is  put  at  nearly  4,000.000  kr.,  or  about  £225,000 
at  par. 

Coventry. — Annual  Report. — At  the  City  Council,  on 

Tuesday,  Councillor  Orton  submitted  the  annual  report  of  the 
electric  light  department.  It  showed  an  available  surplus  of 
£U1,321,  and  the  Committee  recommended  that  £6,000  be  given  in 
aid  of  the  rates. 

Croydon. — The  T.C.   has   decided   to   supply  energy  to 

approved  war  charities  (hospitals,  A:c.)  at  2d.  per  unit,  as  from  the 
end  of  the  June  quarter.     Formerly  the  supply  was  gratis. 

Deal  and  Walmer.— Strike. — The  workers  at  the  gas 

and  electricity  works  are  now  on  strike,  and  the  supply  has  been 

greatly  curtailed. 

Derby. — New  Plant.— Requirements  in  connection  with 
the  worksof  the  British  Cellulose  Co.  have  led  the  Electricity  Com- 
mittee to  ask  the  Council  to  grant  £20,000for  theprovisionof  an  addi- 
tional boiler  and  incidental  plant,  in  place  of  the  amount  previously 
voted  for.  a  scheme  involving  an  estimated  ultimate.expenditure  of 
£90.000.  The  Munition  Works  Board  has  now  given  a  guarantee 
as  to  the  works  covered  by  a  loan  of  £40,000  against  such  works 
being  at  the  expiration  of  two  years  .after  the  termination  of  the 
war  redundant,  or  having  cost  more  than  their  valuation  at  that 
date. 
■  The  Corporation  Committee  has  arranged  with  the  British 
Cellulose  Co.  to  meet  a  maximum  demand  of  3,000  KW.,  the  com- 
pany to  pay  for  a  minimum  of  a  million  units  per  month  when  the 
full  supply  is  available,  with  a  temporarily  reduced  minimum. 
The  agreement  is  to  run  for  three  years,  and  to  be  then  deter- 
minable by  12  months'  notice. 

Exeter. — Price  Increase. — The  T.C.  has  advanced  the 

price  of  energy  for  lighting  by  10  per  cent.,  and  for  power,  public 
lighting,  and  tramways  by  15  per  cent.  In  the  case  of  lighting 
the  amended  price  is  b\A.  per  unit,  there  having  been  a  previous 
increase  from  4d.  to  5d. 

Fleetwood. — ^ Price  Increase. — From  July  1st  the 
price  of  electricity  will  be  increased  by  25  per  cent. 

Ilford. — The  Electiicity  Committee  lias  authorised  the 

electrical  engineer  to  accept  the  offer  of  the  War  OtBce  of  £450  for 
a  1110-K\V.  synchronous  motor-generator,  which  is  now  disused, 
at  the  Tavistock  Place  sub-station. 

Kirkcaldy. — Annual   Report. — The  annual   report  of 

the  electricity  undertaking  for  the  year  ended  May  15th,  1918, 
shows  a  gross  profit  carried  to  net  revenue  account  of  £5,186,  or 
y.)  per  cent,  of  the  capital  expenditure,  as  against  £4,711  last  year, 
and,  after  payment  of  interest  and  sinking  fund  charges,  there  is  a 
net  deficit  of  £12  on  the  year's  working.  The  receipts  from  energy 
sold  were  .£17,616;  other  receipts,  £21  ;  total  income,  £17,637; 
and  the  working  expenses  were  £12,451  ;  interest  on  capital, 
£2,785  ;  sinking  fund,  £2,414.  Energy  for  the  tramways  has  been 
charged  at  lid.  per  unit,  against  lid.  last  year.  The  coal  con- 
sumed per  unit  sold  over  the  year  was  9'75  lb.,  against  9'4  lb.  last 
year,  the  cost  being  0'64d.  against  0'56d.  last  year  The  total  costs 
per  unit  sold  were  : — Generation  0'98d..  against  O'Sld.  ;  distribution 
O'Otd.,  against  0'03d.  ;  total  works  costs  r25d.,  against  r09d.  The 
request  for  new  generating  plant  was  refused,  but  borrowing 
powers  for  £7,000  for  converting  plant  and  cables  were  sanctioned, 
in  order  that  the  Pathhead  district  might  be  supplied  from  existing 
spare  plant.  When  the  spare  plant  is  loaded  there  will  be  no 
security  of  supply,  and  it  will  be  necessary  to  install  new  generat- 
ing plant  before  the  B.  of  T.  Regulations  can  be  again  complied 
with.  The  units  sold  were: — Tramways  i  19,438,  an  increase  of 
6'55  per  cent.  ;  private  lighting  235,338,  an  increase  of  6'48  per 
cent.  ;  public  lighting  33,057,  against  7,384  ;  and  power  1,391,767, 
or  a  decrease  of  l;22  per  cent.  Total  units  sold  and  average  price 
obtained  were  2,379,600  at  r78d.,  against  2,314,591  at  r59d.,  an 
increase  of  2'81  per  cent.  Number  of  consumers  connected  was 
78(;,  an  increase  of  8  ;  total  b.h.p.  of  motors  connected,  2,224,  a 
decrease  of  61  ;  equivalent  in  KW.  of  motors  connected,  132.  The 
maximum  load  recorded  amounted  to  1,003  KVV.,  against  1,034  KW. 
last  year,  and  the  load  factor  was  271  per  cent.,  against  25'5  per 
cent.  The  capital  expenditure  amounts  to  £83,568,  the  sinking 
fund  repaid  to  £26,841,  and  the  interest  charges  total  £30.803. 

London.  —  Hammersmith.  —  Linking-up    Scheme. — 

The  B.C.  has  agreed  to  the  borough  electrical  engineer  of  Fulham 
being  appointed  to  prepare  the  plans  and  specifications,  and  to 
superintend  the  work  in  connection  with  the  Battersea-Fulham- 
Hamraersmith  linking-up  scheme.  Tenders  for  laying  the  mains 
are  to  be  invited  as  soon  as  the  draft  agreement  has  been  approved. 
St.  Pancras. — The  chief  electrical  engineer  has  reported  that 
the  Ministry  of  Munitions  has  now  definitely  approved  of  only  one 
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S.OOO-KW.  Ljuntrstrum  turbine  beinft  installed  at  the  Kind's  Road 
•tatioD,  and  that  he  is  still  in  communication  with  the  Ministry 
with  reference  to  the  supply  of  steel  for  the  completion  of  the  coal- 
handling;  plant  at  the  Kini;'e  Roeid  station. 

Manchester.  —  Year's    Working.  —  The    Electricity 

Department  had  <i  surplus  last  year  of  £.')8,284,  compared  with 
i;'r>2,8N9  in  the  previous  year.  Sales  of  energy  amounted  to 
£861,078.  compared  with  £742,073.  and  the  working  expenditure 
was  £559,941.  compared  with  £447,398.  The  whole  of  the  pliint 
and  the  mains  had  been  kept  in  a  high  state  of  etiiciency  out  uf 
revenue,  notwithstanding  the  extreme  shortage  of  labour.  There 
was  a  diSioulty  in  maintaining  coal  supplies,  and  the  outlook  for 
the  future  causes  much  anxiety.  The  average  i>rice  paid  during 
the  yftar  was  £1  9s.  per  ton, 

Mansfield. — Price  Increase. — The  T.C.  has  decided  to 

increase  the  price  of  electricity  from  July  1st  to  ordinary  customers 
by  a  further  I.'i  per  cent.,  making  25  jier  ceut.  in  all. 

Pembroke  (Co.  Dublin). — Prick  Incrkask. — The  D.C. 

haa  increased  the  charge  for  electricity  by  '.d.  per  unit  for  lighting 
purposes,  and  by  id.  per  unit  for  cooking,  heating,  and  power.  The 
new  scale  came  into  operation  on  July  1st. 

Ramsgate- — Price  Increase.  —  The  Kamsgate  and 
District  E.S.  Co.,  Ltd.,  has  advanced  the  tariff,  from  the  quarter  ending 
September,  1918,  to  8d.  per  unit  for  lighting  ;  4d.  up  to  100  units 
per  quarter,  and  2d.  l)eyond,  plus  20  per  cent.,  for  power  ;  and  an 
additional  Id.  in  the  Is,  for  supply  through  slot  meters. 

Rotherham. — C'orpouatio.\    Bill.  —  The     Corporation 

Parliamentary  liill  was  considered  by  the  Local  Legislative  Com- 
mittee of  the  House  of  Commons  recently,  resulting  in  the  Coriioru- 
tion  obtaining  practically  all  the  powers  .isked  for.  one  of  the 
most  important  being  powers  to  utilise  water  from  the  Iliver  Don, 
a  concession  which  was  refused  the  Sheffield  Corporation  last 
year. 

The  Corporation  has  been  given  powers  to  extend  its  area  of  supply 
to  include  the  urban  districts  of  Greasboro',  Rawmarsh  and 
Swinton.  the  Blackburn  Valley  in  the  Ecclesfield  parish  and  that 
portion  of  the  parish  of  Brinsworth  which  covers  all  the  possible 
extensions  of  Messrs.  Steel,  Peech  A:  Tozer's  Works.  It  has  also 
obtained  powers  to  construct  a  dam  across  the  River  Don  nea"-  the 
power  station,  and  to  construct  a  wharf  and  to  carry  a  railway 
bridge  over  the  canal  and  road.  An  agreement  had  been  reached 
before  going  to  Committee,  by  which  the  Yorkshire  Electric  Power 
Co.  did  not  oppose  the  Corporation's  proposals  to  extend  its  area  of 
supply,  the  Corporation  on  its  part  agreeing  to  enter  into  an  agree- 
ment with  the  company  to  link-up  its  power  stations  with  the 
company's,  and  supply  them  with  electricity  for  their  requirements 
in  South  Yorkshire  ;  the  terms  on  which  the  supply  is  to  be  given 
are  to  be  agreed  between  the  parties,  and,  failing  agreement,  to  be 
settled  by  Sir  John  Snell. 

The  result  of  this  arrangement  is  that  there  will  be  a  linked-up 
electrical  supply  from  Sheffield  to  Bradford,  Rotherham  being  for 
the  present  the  largest  of  the  power  stations  and  the  central  pivot. 
The  Corporation  will  also  secure  a  big  customer  for  power.  With 
regard  to  the  water  clauses,  the  Corporation  has  obtained  powers 
to  take  water  from  the  River  Don  for  the  condensers,  the  condition 
imposed  being  that  the  discharged  water  is  to  be  returned  to  the 
river  at  an  average  temperature  not  exceeding  90"  over  a  period  of 
24  hours,  an  equivalent  quantity  to  be  returned  to  that  taken  out. 
It  is  estimated  that  ."lO  million  gallons  will  be  required  daily  when 
the  new  station  is  fully  running. 

Power  has  also  been  granted  the  Corporation  to  purchase  crude 
gas  or  any  gas  produced  by  coke  ovens  or  by-product  works,  or  any 
description  of  waste  heat,  in  an  area  comprising  the  rural  districts 
of  Rotherham  and  the  U.D.  of  Greasboro',  Rawmarsh,  and  Swinton, 
the  Corporation  not  to  purchase  crude  gas  in  the  area  of  the  Wath 
and  Thurnscoe  Gas  Board.  The  Corporation  will  thus  be  able  to 
purchase  a  large  supply  of  power  now  running  to  waste. 

The  Parliamentary  Committee  has  also  granted  powers  to  the 
Corporation  to  borrow  the  necessary  money  to  pay  for  the  purchase 
of  the  Mexborough  and  Swinton  Tramways  Co.,  and  it  is  also 
authorised  to  expend  £fiOO,OOo  for  the  extension  of  the  electricity 
station,  and,  in  addition,  £150,000  on  mains,  sub-station  exten- 
sions, k,c. 

The  Corporation  is  also  granted  further  powers  to  use  any  of  the 
polluted  sources  of  water  for  manufacturing  and  business  pur- 
poses, and  has  powers  to  expend  £24,000  on  utilising  such  a 
supply.— ff»r/,ffr/(«n/  Advertiser. 

Stalybrldge. — Price  Ixcrkase. — The  Joint  Tramways 
and  Electricity  Board  has  decided  to  increase  the  charges  for  elec- 
tricity as  follows: — Lighting,  from  4id.,  less  5  per  cent.,  to  5d., 
less  2i  percent.  ;  power,  from  present  scale  plus  •25d.  to  present 
scale  plus  ihi.  ;  mill  and  factory  lighting,  from  3d.  net  to  3Jd. 
net ;  heating  and  cooking,  from  IJd.  net  to  IJd.  net  ;  theatre  tariff, 
id.  addition  to  present  scale. 

Stone. — The  B.  of  T.  has  granted  an  e.xtension  of  1 2 
months  from  July  6th,  1918,  to  the  Stone  Gas  and  Electricity  Co. 
for  the  completion  of  its  undertaking. 

Tasmania. — Electrolytic  Zr\c. — In  their  report  for 

the  last  half-year  the  directors  of  the  Amalgamated  Zinc  (De 
Bavay's),  who  control  the  operations  of  the  Electrolytic  Zinc  Co. 
of  Australasia,  the  works  of  which  are  at  Risden,  near  Hobart, 
state  that  the  first  unit  of  plant,  with  a  nominal  capacity  of  10  tons 
of  zinc  per  day,  was  put  into  operation  on  January  7th.  The 
Hydro-electric  Department  of  Hobart  has,  so  far,  been  unable  to 


deliver  the  full  "first  block 'of  power  under  the  contract  C4,O0OH.r., 
at  1 1 ,000  volts),  and  the  plant  has  had  to  be  modified  to  take  the 
reduced  quantity  of  2,T)()0  H.p.,  at  6,000  volts.  The  attention  of  the 
Tasmanian  Government  has  been  specially  called  to  the  state  of 
affairs.  So  far,  no  intimation  has  been  received  us  to  when  the  full 
"  first  block"  will  be  supplied.  In  the  meantime,  considerable  loss 
is  being  sustained.  When  the  Hydro-electric  Department  delivers 
the  first  "full  block  "  of  power,  continuous  running  for  a  few 
months  will  afford  sufficient  data  to  enable  the  company  to  give 
notice  of  its  intention  to  take  the  "  second  block  "  of  26,000  H.P. 
from  the  Hydro-electric  Department,  and  to  increase  the  capacity 
of  the  plant  to  100  tons  of  zinc  per  day. 

Taunton. — Piuck  I.ncrease. — The  T.C.  has  advanced 
the  price  of  energy  to  general  consumers,  as  from  the  Midsummer 
readings  of  the  meters,  to  50  per  cent,  over  the  pre-war  scale. 

Thornton. — The  B.  of  T.  has  extended  the  E.L.  Order, 
1 9 1 4 ,  by  one  year. 


TRAMWAY  AND  RAILWAY  NOTES. 


Belfast. — Incrkase    ok    Fares. — The  Corporation  has 

increased  the  tramway  fares  to  a  basis  of  lil.  per  mile,  but  including 
a  few  at  1  Jd.  per  mile.  At  a  meeting  of  the  Corporation,  the 
chairman  of  the  Tramway  Committee  stated  that  jiower  was 
double  pre-war  price  and  bonus  awards  to  employes  amounted  to 

£.50,000. 

British  Columbia. — Strike. — The  electrical  workers  and 

the  Street  and  Interurban  Railway  employes  in  the  service  of  the 
B.C.  Electric  Railway  Co.  decided  to  cease  work  on  Monday,  although 
the  Conciliation  Board  had  not  given  its  award.  The  men's 
demands  are  entirely  excessive.  The  chairman  of  the  Board  of 
Conciliation  has  reminded  the  men  of  the  illegality  of  their  action 
in  strking  before  the  award  is  given,  but  without  avail.  The 
electrical  workers  of  other  utility  companies  have  also  decided  to 
go  out.     F'niaiicier. 

Continental.  —  Spain.  —  Our  correspondent  in  Spain 
informs  us  that  some  of  the  Spanish  steam  railways  are  consider- 
ing the  electrification  of  those  parts  of  their  lines  where  the 
gradients  are  heavy. 

Urban  transport  finds  its  solution  in  the  electric  tramway ; 
secondary  interurban  railways  (which  are  really  only  slightly 
heavier  tramways")  are  being  installed  in  districts  where  there  is 
water  power  ;  traction  with  single-phase  current  will  solve  the 
problem  of  interurban  lines  of  more  than  100  km.  in  length, 
employing  .high-tension  current  in  the  trolley  wire.  The  great 
railway  sy-stems  which  have  miles  of  rough  and  mountainous  track 
can  make  considerable  economies  by  electrifying  these  difficult 
hauls.  One  of  the  most  difficult  pieces  of  road  in  Spain  is  that 
near  Puerto  de  Pajares,  on  the  railway  from  Leon  to  Gijon,  whose 
electrification  to  the  extent  of  some  70  km.  will  shortly  be 
realised.  The  Pyrenean  range  has  viist  hydraulic  riches  to-day  prac- 
tically untouched  ;  for  this  reason  the  future  railways  in  the  north 
of  Spain  will  be  almost  entirely  electrical. 

Plans  for  the  building  of  an  electric  railway  between  Najera 
and  Torremontalbo  are  almost  completed.  The  railway  will  have 
a  length  of  lO'S  km.  The  power  house  will  be  situated  in  the 
town  of  Hormilleja,  on  the  River  Nagerilla,  where  there  is  a  fine 
waterfall,  at  a  point  approximately  equidistant  from  the  two 
termini  of  the  line. 

The  difficulties  in  regard  to  the  supply  of  materials  for  the  Vigo- 
Slondariz  Tramway  have  been  overcome,  and  headway  is  now  being 
made  in  the  construction  of  this  line. 

Doncaster. — Restricted  Service. — A  re.stricted  tram- 
way service  has  been  decided  upon  at  the  request  of  the  B.  of  T. 
Commencement  of  the  new  service  is  to  be  mjule  on  the  Avenue 
Road,  Hyde  Park,  and  Racecourse  routes,  on  which  the  Sunday 
service  is  suspended,  and  that  of  week-days  reduced,  except 
Saturdays. 

Halifax. — Revision  of  Fares. — The  Corporation  has 
revised  the  tramway  fares,  including  the  shortening  of  some  of  the 
present  Id.  stages  and  the  introduction  of  1  jd.  stages. 

Kirkcaldy.  — Annual  Report. — The  results  of  tlie  year's 

working  for  the  year  ended  May  15th,  1918,  show  gross  profit 
carried  to  the  net  revenue  account  of  £6,092,  or  6'1  per  cent,  of  the 
capital  expenditure,  as  against  £6,109  last  year,  and  after  payment 
of  interest,  sinking  fund,  and  depreciation  there  was  a  net  surplus 
of  £396.  The  traffic  receipts  were  £20.936  ;  total  income,  £21,350  ; 
working  expenses,  £16,258;  interest  on  capital,  £3,023  ;  sinking 
fund,  £2,153  ;  depreciation,  £501.  The  total  car-miles  run  were 
429.382.  a  decrease  of  5,588  ;  the  total  traffic  receipts  were  £20.936, 
at  ir7d.  per  car-mile,  against ,£18,399,  at  10'2d.  Passengers  earned 
numbered  5,705,520,  against  5.272,292  last  year,  and  the  operating 
costs  were  8'5d.,  or  an  increase  of  r5d.  per  car-mUe.  Receipts  from 
passengers'  luggage  amounted  to  £147,  against  £135  last  year. 
Capital  expenditure  amounts  to  £99,787  ;  sinking  fund  repaid  to 
£28.130  ;  depreciation  fund  to  £7,136  ;  and  the  interest  charges 
total  £40,969. 

London. —  Sobsidised  'Buses. — Sir  L.  Worthington 
Evans,  for  the  Ministry  of  Munitions,  stated  in  the  House  of 
Commons  that  financial   grants   amounting  to  £44,312  had  been 
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made  for  niotor-omnibiis  services  in  S.E.  London  in  the  year  ended 
June,  1917.  No  claim  had  been  put  forward  by  the  tramway  com- 
panies supplying  special  services  for  munition  workers,  but  if  a 
claim  was  made  he  would  be  bound  to  consider  it,  though  the 
services  rendered  appeared  to  him  to  be  different. 

Hammersmith. — The  B.C.  has  instructed  the  town  clerk  to  take 
all  possible  steps  to  oppose  the  third  reading-  of  the  London  United 
Tramways  Bill  in  the  House  of  Commons. 

L.C.C.  Fare  Revision. — New  fares  are  now  in  operation  on  the 
tramways  north  of  the  Thames  on  the  same  basis  as  those  in  opera- 
tion south  of  the  Thames.  Every  route  will  be  divided  into  aection.s, 
any  three  of  which  may  lie  traversed  for  a  penny,  six  for  two|)ence, 
and  so  on.  Workmen's  penny  fare  stages  will  consist  of  four  sec- 
tions, with  a  return  fare  of  twopence.  The  single  workmen's  penny 
fare  stages  will  be  raised  to  twopence,  and  the  twopenny  return 
fare  to  threepence.  These  fares  will  apply  to  a  continuous  journey 
from  any  one  of  the  London  termini  to  the  London  County 
boundary.  Through  running  routes  with  other  tramway  under- 
takings have  been  divided  into  sections  in  the  same  way,  and  the 
same  system  of  arriving  at  the  fares  chargeable  will  be  in  operation 
80  far  as  ordinary  fares  are  concerned. 

'  Shipley. — Rkstricted  .Servici:. — The  Bradford  Corpora- 
tion Tramways  Committee  has  asked  the  approval  of  the  District 
Council  to  a  curtailed  service  during  the  war — a  one-hour  service 
between  Shipley  and  Thackley  and  the  closing  of  the  service 
between  Briggate  and  the  car  depot  at  Saltaire.  The  Council 
objected  to  the  proposed  closing  of  the  Saltaire  road  service,  and 
appointed  a  Sub-Committee  to  interview  the  Bradford  tramway 
manager  on  the  matter. 

Stalybridge. — Fare   Revision. — The  .Joint  Tramways 

au'l  Electricity  Board  has  decided  to  make  application  to  the 
15.  of  T.  for  power  to  increase  the  tramway  fares. 

Weston-super-Mare. — Tiie  Electric  Supply  Co.,  Ltd.,  has 
applied  to  the  B.of  T.  for  an  extension  of  time  until  May  Oth,  1920, 
for  the  completion  of  the  tramways  authorised  by  the  Order  of 

1900. 

Worthing. — Electric  Vehicles. — The  Sanitary  Com- 
mittee is  considering  the  introduction  of  motor  vans  for  dust 
collection.  The  dust  destructor  is  SiJ  miles  from  the  most  distant 
part  of  the  borough,  and  with  1 1  horses  and  carts  collecting  I  i  tons 
per  working  day  the  cost  worked  out  at  tis.  fid.  per  ton.  The  Com- 
mittee states  that  an  electric  vehicle  with  a  capacity  of  2  tons,  and 
costing  £1,03:1,  could  be  filled  three  times  a  day,  and  that  the  cost 
of  collection  would  work  out  at  .")S.  fid.  The  experience  of  Chelten- 
ham gives  the  saving  at  lOd.  per  ton. 


CLOSED. 

Glasgow.; — Trustees  of  the  Clyde  Navigation.     Accepted 

offers  : — 

General  Electric  Co.,  Ltd. — Electrical  stares  for  12  months. 
Johnson  &  Phillips.— £635  for  the  electric  cable  installation  at  the  Graving 
Docks. 

Hamniersniith.  —  Electricity     Committee.      Additional 

boiler  plant.     Tenders  received  : — 


J.  Thompson      

.    i'3,925  plu 

s  ±'390  for  fittings. 

Stirlioi!  Boiler  Co. 

4.660    ., 

SCO         „    irecommendedl. 

Babcock  &  Wilcox     .  .      . 

.      4,()!M     „ 

499 

Clarke.  Chapman  A  Co.    . 

5,23S     „ 

:« 

Richardsons,  Westgarth  . 

t;.187     „ 

390 

In  view  of  the  satisfactory  service  given  by  the  three  Stirling 
boilers  at  present  installed  the  Electricity  Committee  recommends 
the  acceptance  of  the  tender  of  the  Stirling  Boiler  Co. 

London. — Southwark  Borough  Council  has  accepted  the 
quotation  of  Roche  &  Co.,  at  £37,  for  repairing  the  dynamos  at 
Lavington  Street  Baths. 

Reigate. — T.C.  Crankshaft  with  overhaul  ing  and  necessary 
replacements  for  Diesel  Engine.  Mirrlees,  Bickerton  &  Day,  Ltd., 
£9\o. 

Salford. — Tramways  Committee.    Tender  accepted  : — 


Electricity  Committee.     Accepted  tenders  : — 
Glazed  stoneware  pipes  and  tiles. — Albion  Clay  Co.,  Ltd. 
E.H.T.  switchgear. — British  Westinghouse  Co.,  Ltd. 
Fuel  economisers. — E.  Green  &  Co.,  Ltd. 
E.H.T.  cable  and  telephone  cable.— Callender's  Cable  Co.,  Ltd. 


FORTHCOMINQ     EVENTS. 


Salford  Technical  and  Engineering  Association.— Saturday,  July  Gth. 
Visit  to  Messrs.  Crossley  Motors,  Ltd.,  Manchester. 

Junior  Institution  of  Engineers.— Tuesday,  July  9th.  At  7.16  p.m.  At  the 
Mining  Institute,  Neville  Street,  Newcastle-on-Tyne.  Paper  on  "Raw  Hide 
Gears,"  by  Mr.  T.  A.  Henderson. 

Midland    Section.— Saturday,  July  13th.    Visit  to  Ocker  HiU  Pumping 
station.    Meet  1.50  p.m.,  Snow  Hill  Station  (Birmingham). 

Tramways  and   Ligitt    Railways  Association.— Friday,  July  I2th.     At 

3  p.m.     AtCaxton  Hall,  S.W.  1.     Tenth  annual  congress. 


OUR     HALF-YEARLY     INDEX. 


TELEGRAPH  AND  TELEPHONE  NOTES 


Germany. — The  Drahtlose   Ubersee  Verkehr  Cesellschaft 

is  the  name  of  a  new  company  which  has  lately  been  formed  in 
Berlin,  with  a  capital  of  £."iO0,O0O,  under  the  auspices  of  the 
Gefellfchaft  fiir  Drahtlose  Telegraphic,  the  Siemens  &  Halske  Co., 
and  the  Allgemeine  Electricitiits  Co..  to  take  over  the  large  wireless 
telegraph  station  at  Nauen  and  its  connections. 

New  Zealand.— The  iVf/f  ZonUtmhr  quotes  Sir  Joseph 
Ward  to  the  effect  that  owing  to  congestion  on  the  cables, 
messages  sent  at  other  than  ordinary  rates  were  showing  a  delay  of 
four  to  six  weeks.  There  had  been  a  blockage  of  20,000  messages 
at  one  station  between  London  and  New  Zealand. 

United  States. — President  Wilson  has  asked  Congress 
for  authority  to  take  over  the  telegraph  and  telephone  lines,  in 
order  to  guard  military  secrets  and  Government  communications. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Glasgow. — The  Electricity  Committee  is  to  order  two 

2-ton  electric  motor  vehicles  for  the  general  carting  work  of  the 
department,  at  an  estimated  cost  of  £  1 ,268  per  vehicle. 

London.  —  Fulham.  —  July    10th.     Borough    Council. 

Cables,  ducts  and  accessories  for  the  linking-up  of  the  Fulham  and 
Hammersmith  Electricity  Works.    See  "Official  Notices"  June  21st. 

Manchester. — lulylOth.  Education  Committee.  Electric 
lighting  installation  at  Nansen  Street  Municipal  School,  Ashton  Old 
Road.  Ardwi<5k.  Education  Offices,  Deansgate,  Manchester.  (£1  Is. 
deposit ) 

Salford. — July  8th.  Electricity  Department.  Coal  supplies 
for  12  months.     Borough  Electrical  Engineer,  Frederick  Road. 


As  it  is  necessary  to  effect  every  possible  economy  in  paper 
consumption,  the  Index  to  Vol.  82  of  the  Electrical 
Review,  which  will  be  printed  in  the  course  of  a  few 
weeks,  will  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d., 
post  free.  Any  reader  or  advertiser  at  Home  or  Abroad, 
who  requires  a  copy  for  binding,  or  for  other  purposes, 
is  asked  to  make  application  therefor  promptly  to  the 
Publisher,  Electrical  Review,  4,  Ludgate  Hill,  London, 
E.G.  4. 


NOTES. 

Gas  Standards  Order. — The  Minister  of  Munitions  has 

issued  regulations  controlling  the  operations  of  gas  works  through- 
out the  United  Kingdom.  The  gas  produced,  whether  coal  gas  or 
a  mixture  of  coal  and  water  gas,  is  to  have  a  calorific  value  of  "  as 
nearly  as  possible  ."iOO  b.th.u.  gross,"  before  scrubbing.  All  gas 
works  having  scrubbing  facilities  are  to  scrub  their  gas  to  the 
fullest  possible  extent  for  ammonia,  toluol,  and  benzol.  Where 
these  conditions  cannot  be  fulfilled,  owing  to  lack  of  capacity  of 
the  plant,  the  calorific  value  of  the  gas  as  delivered  to  the  con- 
sumers must  not  fall  below  450  is.TH.n.,  the  gas  being  carburetted 
with  gas  oil  if  the  standard  cannot  be  maintained  without  this. 

The  Gas  Light  and  Coke  Co.  has  raised  the  price  as  from  the 
June  readings  to  4s.  4d.  per  thousand  cb.  ft.,  thereby  reducing  the 
dividend  payable  to  ordinary  shareholders  from  £2  18s.  8d.  to 
£2  28.  8d.  per  cent,  per  annum. 

Slag  Manipulation  In  Electric  Steel  Furnace. — Mr.  F.  T. 

Snyder,  inventor  of  the  Snyder  electric  furnace,  has  secured  a 
United  States  patent  for  a  steel -making  process,  in  which  the  slag 
used  for  taking  up  the  impurities  from  the  bath  is  not  removed  at 
the  end  of  a  heat,  but  is  retained  in  the  furnace  as  the  initial  slag  of 
tke  next  succeeding  heat,  obviating  the  necessity  of  preparing  a 
fresh  slag.  Later  this  slag  is  removed,  and  a  new  one  added  to  the 
partly  purified  bath.  In  this  way  each  heat  is  subjected  to  the 
action  of  two  distinct  slags.  A  tilting  electric  furnace  is  recom- 
mended. The  process  is  claimed  to  be  economical,  because  rapid 
in  operation  and  utilising  to  a  high  degree  the  heat  developed  in 
the  furnace,  and  requiring  less  than  the  usual  time  and  amount  of 
basic  slagging  material. — Jron  and  Coal  Trailex  Jieriew, 
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Health  and  Working  Hours.— The  Minister  of  .Muni- 
tions has  appointed  a  Committee,  with  Mrs.  H.  J.  Tennant  aa 
chairman,  to  advise  him  in  connection  with  the  welfare  and  health 
work  of  the  Ministry.  The  final  report  of  the  Health  of  Munition 
Workers  Committee  has  been  issued,  and  states  that  the  conditions 
of  employment  throughout  the  country  are  now  far  better  than 
they  were  2{  years  afro,  though  there  is  stUl  much  room  for  im- 
provement. The  avenge  weekly  hours  of  labour  for  men  and  boys, 
limited  in  January.  lUK!.  toiinor  r.7,  and  for  women  and  boys  under 
16  to  60,  are  still  too  lonjj,  and  can  be  substantially  reduced  with- 
out loss  of  output.  The  three-shift  system  is  recommended, 
especially  for  women.  Work  before  breakfast  should  be  avoided, 
and  five  hours'  continuous  work  without  a  break  is  too  lonjr  for 
women  and  young-  folk.  All  workers  should  be  allowed  periodical 
holidays,  and  Sunday  labour  has  been  conclusively  proved  to  be  un- 
productive :  nifrht  work  is  uneconomical,  and  in  the  case  of  females 
and  boys  under  15  should  l)e  stopped.  In  munition  work-s  and  docks 
«40  canteens  have  been  provided,  and  have  been  highly  beneficial  to 
the  workpeople.  Welfare  supervisors  should  have  at  least  one 
year's  traininsr. 

War-time    Boy    Influence    in    Sheffield    Factories. — 

The  Shetfield  correspondent  of  the  Jiiiijiiucr,  in  one  of  those  com- 
munications which  every  week  form  so  interestincr  a  feature  of  our 
valued  contemjiorary,  makes  some  observations  upon  the  influence 
of  the  boy  in  Sheffield  industries  which  are  worthy  of  reproduction. 
From  what  we  can  gather  the  same  sort  of  influence  is  at  work 
in  certain  engineering  and  other  factories  of  war-time  importance. 
The  ditticulty  is  to  know  whether  anything  tangible  can  be  ijlone 
to  deal  with  the  situation  while  the  war  position  continues  critical. 
The  writer  says  : — 

"  The  chairman  of  one  of  the  leading  steel  firms  here  has  just 
drawn  my  attention  to  a  situation  which  he  says  is  becoming  very 
serious — viz..  the  attitude  of  boys  engaged  in  rolling  mills,  and  the 
lamentable  indifference  of  parents  in  exercising  any  sort  of 
influence  or  control  over  them.  The  withdrawal  of  youths  of  18 
years  and  over  from  the  mills  for  military  service  ia  causing 
employers  grave  concern.  They  have  had  to  be  replaced  by  boys 
just  from  school,  who  commence  work  with  wages  of  25s.  per 
week  and  upwards.  The  result  of  this  sudden  change  in  their 
lives,  this  accession  of  wealth  undreamt  of,  seems  to  unhinge  their 
half -matured  minds,  with  the  inevitable  result.  They  treat  their 
position  in  industrial  life  as  a  huge  joke,  with  plenty  of  pocket 
money  to  sweeten  it.  '  The  week  before  last,"  said  the  director 
referred  to,  '  we  had  five  rolling  mills  standing  idle,  night  and  day, 
last  week  two  mills,  and  this  week  three,  all  through  boys  failing 
to  turn  up  to  work,  leaving  without  notice,  or  declining  to  make  a 
"set  "when  we  are  a  hand  short  in  another  mill.'  Quite  apart 
from  the  inconvenience  and  loss  thus  caused,  he  was  anxious  to 
find  some  means  of  attracting  to  the  works  the  kind  of  boy  who 
would  reap  the  greatest  real  advantage  from  the  opportunities  now 
offered.  In  these  days,  when  the  labour  supply  is  far  behind  the 
demand,  advertisements  appear  to  have  brought  him  but  little 
response,  and  his  experience  is  probably  that  of  a  great  many  steel 
firms.  Yet  no  local  industry  offers  a  wider  field  or  better-paid 
employment  than  that  of  the  rolling  mills  and  forging  and  tilting — 
the  old  Sheffield  staple  key  trade  to  the  steel  production  side.  Boys 
are  afforded  an  opportunity  of  learning  a  trade,  without  premium, 
and  whilst  doing  so  earning  good  wages,  and  have  the  assurance 
that  high  wages  await  the  skilled  workman,  whilst  the  prospects 
of  becoming  foremen  or  managers  later  on  are  almost  unlimited. 
■  If  parents  have  any  thought  for  the  future  welfare  of  their  sons," 
the  director  added  .in  conclusion,  '  now  is  the  time  to  embrace  the 
op|K)rtunities  whiA  present  themselves,  instead  of  allowing  them 
all  to  rush  into  what  are  virtually  blind  alleys  for  the  sake  of  very 
highly-inflated  and  quite  temporary  wages  for  various  kinds  of 
"  war  work. "  Parents  should  instil  into  the  minds  of  their  boys 
that  these  big  wages  will  not  last.  The  war  must  end  some  day, 
and  with  it  some  of  the  ridiculously  high  wages  that  are  being 
paid.  The  veneer  will  then  be  revealed,  but  the  lads  may  have 
passed  the  period  when  apprenticeship  to  a  sound  permanent 
business  is  possible.  In  the  meantime  the  loss  of  output  in  the 
direction  I  have  indicated  is  a  serious  matter,  for  the  material  ia 
required  for  war  purposes.  In  the  three  cases  specifically  mentioned, 
the  loss  of  output  through  the  action,  or  inaction,  of  boys  aggre- 
gated to  460  tons — and,  of  course,  they  were  only  three  of  a  large 
number  of  similar  instances.'  " 

Charging  Electric  Vehicle  Batteries. — At  a  meeting  of 

the  Council  of  the  Motor  Trade  Association  and  the  Executive 
Committee  of  the  Agents  Section.  Ltd.,  on  June  7th,  a  report  was 
submitted  of  the  meeting  between  representatives  of  the  A.S.L. 
and  the  Electric  Vehicle  Committee  of  Great  Britain,  called  to  con- 
sider Clause  23  of  the  Supply  of  Electricity  Bill.  It  appears  that  the 
distributing  companies  do  not  wish  to  give  up  their  right  to  charge 
electric  vehicles.  They  are  apparently  willing  to  surrenderthe  repair 
and  maintenance  of  electric  vehicles  to  traders  (motor  or  electrical). 
They  pointed  out.  however,  that  it  would  not  be  to  the  interests  of 
the  electrical  vehicle  generally  if  they  were  not  able  to  undertake 
repair  and  maintenance  under  certain  conditions,  and  the  arrange- 
ment suggested  by  the  Joint  Committee  of  the  A.S.L.  was  that 
the  conditions  should  be  that  after  giving  them  notice,  if  there  was 
no  trader  within  a  certain  distance  of  their  undertaking  who  was 
willing  to  equip  himself,  they  could  undertake  the  work.  In  the 
event  of  their  having  to  undertake  the  work,  separate  accounts 
would  be  kept.  The  understanding  with  regard  to  separate 
accounts  applied  to  charging  as  well  as  to  repair  and  maintenance. 
With  regard  to  charging,  a  suggestion  was  made  that  some 
additional  payment  should  be  made  over  and   above  the  actual 


cost  of  the  energy  to  repay  either  the  supply  companies  or  the 
traders  for  the  work  involved  in  charging  the  batteries  of  vehicles. 
A  report  was  also  made  of  the  conference  between  representatives 
of  electric  vehicle  makers  and  the  Agents'  Section.  On  this 
occasion  the  agents  gave  the  vehicle  manufacturers  information  on 
specific  points  which  they  raised  as  to  the  position  between  agents 
and  petrol  vehicle  manufacturers.  The  electric  vehicle  manufac- 
turers were  unable  to  give  any  undertaking  that  they  would  conduct 
their  business  through  the  channels  of  the  retail  motor  trade  or 
that  they  would  bring  their  terms  to  such  as  agents  would  consider 
reasonable  or  remunerative,  but  they  were  evidently  (luite  sympa- 
thetic towards  agents,  and  went  away  with  the  intention  of 
conferring  together  on  the  subject  generally.  -Afi'tur  Trader. 

Electrical    Power    Engineers'   Association. — A  general 

meeting  of  the  Association  CSheflield  and  District  Branch)  was  held 
in  Atkinson's  Cafe.  Sheflield  Moor,  on  June  2,'jth.  The  chairman 
dealt  with  the  work  done  by  the  Divisional  Executive  Committee 
and  the  National  Executive  Council,  and  other  members  of  the 
Committee  gave  short  addresses.  A  vote  of  thanks  to  the  chairman 
and  Committee  was  recorded.  Mr.  A.  T.  Nixon,  79,  Southgrove 
Road,  Sheffield,  is  the  hoii.  sec.  for  this  Branch. 

A  meeting  of  Electrical  Engineers  (Central  Supply)  was  held  in 
Glasgow,  on  June  2ilth,  under  the  auspices  of  the  Electrical  Power 
Engineers'  Association,  with  the  object  of  forming  Scottish  Braiiches 
of  the  E.P.E.A.  There  w:is  a  fair  attendance  of  engineers  from 
Glasgow  and  district,  rejiresentatives  from  Greenock,  Motherwell, 
and  Dundee  being  also  present. 

Mr.  Lunn,  president  of  the  Northern  Division  of  the  E.P.E.Ai, 
gave  a  detailed  explanation  of  the  operations  of  the  Association 
since  its  inception,  and  was  assisted  by  Messrs.  Thomas  and  Holt, 
secretary  and  assistant  secretary  of  the  E.P.E.A.  The  various 
speakers  were  very  well  received,  and  at  the  conclusion  of  the 
address  the  meeting  was  thrown  open  to  discussion,  which  was 
vigorously  taken  up  by  those  present.  The  poiuts  discussed  were : — 
Qualifications,  training  of  younger  members,  salaries,  and  the  latest 
development — viz.,  the  proposed  formation  of  the  A.B.E.E.  All  these 
points  were  amicably  settled. 

The  meeting  concluded  with  a  resolution,  which  was  carried 
unanimously,  "  That  this  meeting  of  electrical  engineers  gives  its 
entire  support  to  the  Electrical  Power  Engineers'  Asssociation, 
which  in  all  ways  satisfies  our  desires,  and  that  a  link  with  the 
I.E.E.  be  in  some  way  arranged,' 

Volnnteer  Notes. — London  Army  Troops  Companies, 
Volunteer  Engineers. — Headquarters:  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Corps  Orders  No.  27  by  Lieut, -Colonel  C,  B,  Clay,  V.D,,  Commanding. 

Captain  of  the  Week.—C&pi.  B.  G.  Fleming. 

Next  for  I>u(y. —Capt.  W.  Hynam. 

Sunday,  July  7th. — Commandant's  Parade  at  Waterloo  Station,  8.45  a.m. 
for  work  at  Esher.  Dress  :  Drill  order,  with  haversacks  and  waterbottlee. 
Mid-day  and  tea  rations  to  be  carried. 

Monday,  JuIvSth.—Adjutants  Technical  Lecture  ("  Earthworks  "),  S.30— 7.30 ; 
Signallers,  6.3()— 8.30. 

Tuesday,  July  9th,  to  Tlmrsday,  July  11th. — Drills  as  usual. 

Friday,' July  "l2th. —Adjutant's  Technical  Lecture  ("  Earthworks  "),  6.30—7.30. 

Saturday,  July  13th. — Engineering  Reconnaissance  Scheme  for  otticers, 

C,  HiooiNS,  Cape.  R.E.,  Adjutant. 

Books  for  British  Prisoners  of  War.— We  commend  to  I 

the  attention  of  our  readers  the  letter  of  Sir  Alfred  T.  Davies, 
which  will  be  found  in  our  "  Correspondence"  columns,  appealing 
for  books  and  donations  for  the  British  Prisoners  of  War  Book 
Scheme  (Educational).  We  would  remind  our  readers  of  the  fact 
that  this  is  the  sole  war  charity  supplying  educational  books  to  our 
men  interned  in  enemy  and  neutral  countries,  and  that  in  view  of 
the  educational  reconstruction  after  the  war,  the  value  of  its  work 
to  the  nation  can  hardly  be  exaggerated.  In  the  course  of  last 
year  this  organisation  distributed  over  55,000  hooka,  and  its  rate  of 
output  this  year  is  still  larger.  Thia  scheme  is  entirely  dependent 
for  ita  resourcea  on  donations  from  the  public,  and  is  mainly  worked 
by  voluntary  labour.  We  suggest  that  our  readers  should  go 
through  their  shelves  and  see  what  they  can  spare  in  the  way  of 
up-to-date  books,  especially  of  the  kinds  asked  for  in  Sir  Alfred's 
letter,  though  books  on  any  educational  topic  are  always  in 
demand. 

Decimal  Coinage. — The  (lovernmeiit  has  decided  to 
appoint  a  Royal  Commission  consisting  of  members  of  both  Houses 
and  other  persons  with  special  qualifications  to  consider  the 
desirability  or  otherwise  of  a  change  in  our  coinage  system.  They 
will  be  invited  by  the  terms  of  reference  to  consider  the  proposals 
embodied  in  Lord  Southwark's  Decimal  Coinage  Bill. 

The  Association  of  Chambers  of  Commerce  of  the  United  Kingdom, 
which  has  been  prominently  identified  with  the  movement  through- 
out, will  probable  he  represented  by  Lord  Southwark,  and  possibly 
also  by  Sir  Algernon  Firth,  the  late  president ;  the  Bank  of  England, 
the  Treasury  and  the  B.  of  T.  will  also  have  special  representatives. 

Apprenticeship  in  War  Time.— At  the  annual  meeting 

of  the  National  Institution  of  Apprenticeship,  York  Place,  Baker 
Street,  on  Monday  last,  Mr.  Francis  W.  Pixley,  who  jjresided,  said 
that  since  1905  the  Institution  had  bound  2,351  apprentices  to 
masters  in  a  large  variety  of  skilled  trades.  In  1917  the  number 
was  123.  the  Institution  paying  premiums  to  the  amount  of  £730. 
During  that  year  15t)  apprentices  completed  their  indentures,  and 
most  of  them  joined  the  Colours,  together  with  many  whose 
apprenticeships  were  not  completed.  A  regrettable  feature  was 
that  a  large  number  of  parents  withdrew  their  applications  on 
learning  that  the  wages  paid  to  ajjprentices  during  the  first  year 
or  two  were  lower  than  those  paid  to  errand  boys  and  the  like, 
which  disadvantage,  added  to  the  cost  of  the  fares  to  and  from 
the  workshop,  entailed  a  sacrifice  they  could  not  afford  to  make. 
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The  Institution,  however,  secured  hijrher  wagres  for  many  appren- 
tices, and  took  every  opportunity  of  pointinsr  out  that  much  of  the 
remunerative  work  occasioned  by  the  war  was  only  of  a  "  blind- 
alley  "  character,  and  those  who  grasped  at  it  would  after  the  war 
be  in  a  worse  position  than  before. — Tlie  Times. 

Glasgow  Tramcar  Accident   Claims. — In  the  Glasgow 

Courts,  last  week,  a  brass  turner  was  awarded  £300  damages  and 
a  toolsmith  £200  for  injuries  received  in  an  accident  to  a  Corpora- 
tion tramcar  on  December  5th  last.  The  car  left  the  rails,  dashed 
on  to  the  pavement,  and  was  overturned.  The  driver  was  16  years 
of  age. 

Wliitley  Councils. — Local  authorities  of  Greater  London 

south  of  the  Thames  are  conferring  with  a  view  to  setting  up 
Whitley  Councils  for  the  tramway,  gas,  electricity,  water,  and 
public  works  industries. — Tlie  Times. 

Air  Inventions. — -The  establishment  of  the  Air  Inven- 
tions Committee  (now  part  of  the  Air  Ministry)  nine  months  ago 
let  loose  a  torrent  of  suggestions,  the  vast  majority  of  which,  of 
course,  were  wholly  impracticable  or  even  fantastic.  Over  5,000 
ideas  have  been  submitted  to  the  Committee  ;  all  are  carefully  con- 
sidered, but  nine-tenths  of  them  are  useless.  Nevertheless,  the 
labour  of  scrutinising  the  suggestions  is  abundantly  repaid  by  the 
occasional  discovery  of  a  novel  and  practical  idea.  An  article  in 
the  current  number  of  the  Ministri/  of  Miinitiunx  Jounud.  while  it 
carefully  avoids  disclosing  any  of  the  useful  inventions,  affords 
valuable  warning  to  inventors  of  the  "  mau-in-the-street "  class. 
who  know  little  of  physics  or  engineering,  and  are  subject  to  brain- 
waves on  utterly  fallacious  grounds :  when  their  proposals  are 
politely  declined  by  the  Committee,  they  are  apt  to  stigmatise  that 
body  as  a  collection  of  incompetents,  whose  cra.s3  ignorance  and 
unconquerable  prejudices  are  rcsjionsible  for  the  rejection  of  an 
effort  of  genius.  Amongst  the  really  astonishing  flights  of  fancy 
on  the  part  of  such  inventors  are  the  following  items  : — 

The  clouds  are  to  be  frozen  artificially  and  guns  mounted  on 
them  :  heavy  guns  are  to  be  suspended  from  captive  balloons  ;  the 
moon  is  to  be  covered  with  a  big  black  balloon  ;  heat  rays  are  to  lie 
projected  for  the  purpose  of  setting  Zeppelins  on  fire  ;  electric 
waves  to  paralyse  the  magnetos  ;  a  balloon  carrying  magnets  hung 
on  strings  to  attract  the  rifles  out  of  men's  hands  ;  the  throwing 
of  live  cables  carrying  a  high  voltage  among  advancing  bodies 
of  infantry  by  means  of  rockets.  One  of  the  most  popular  sug- 
gestions of  all  is  to  attach  a  searchlight  to  an  anti-aircraft  gun, 
get  the  light  on  the  object,  and  shoot  along  the  beam  ;  but,  unfor- 
tunately, the  path  of  a  shell  is  quite  different  from  that  of  a  ray  of 
light. 

Suggestions  are  also  frequently  received  in  connection  with 
coloured  searchlights.  But  colour  cannot  be  imparted  to  a  beam,  as 
by  passing  it  through  a  coloured  screen,  without  reducing  its  in- 
trinsic brilliancy.  Colour  is,  in  fact,  obtained  by  a  process  of  sub- 
traction from  the  total  light.  At  great  distances  all  the  brilliancy 
possible  is  required  for  effectiveness,  so  that  coloured  beams  are  of 
no  value  for  general  purposes.  Flame  arc  lamps  for  searchlights 
give  coloured  light,  generally  slightly  yellow,  but  this  source  of 
light  is  too  large  for  the  efficient  optical  projection  of  a  parallel 
beam,  and  a  parallel  beam,  or  one  nearly  approaching  parallelism, 
is  essential  in  order  to  reach  the  great  distances  involved.  The 
most  remarkable  proposition  of  all  in  connection  with  searchlights 
is  perhaps  that  of  a  "'  black  beam,"  whatever  that  may  mean,  for 
obscuring  the  moon  ! 

Parliamentary. — Royal  A.ssbnt. — The  followint;  ha\e 

received  the  Royal  Assent  : — 

Brixham  Gas  and  Electricity  Act,  litis. 
Yorkshire  Electric  Power  Act,  191s. 

Employment  for  Discharged  Army  Officers. — The  Lord 

Mayor  of  Birmingham  presided  at  a  meeting  of  the  Federation  of 
British  Industries  at  5,  Bennett's  Hill,  Birmingham,  on  Monday. 
It  was  reported  that  the  Ministry  of  Labour  had  approached  the 
Federation  with  reference  to  the  problem  of  reinstating  ex-Army 
officers  in  civil  life.  The  Appointments  Department  of  the 
Ministry  has  now  set  up  registers  all  over  the  country  by  which 
it  can  supply  firms  suffering  from  depleted  staffs  with  up-to-date 
lists  showing  the  qualifications  and  experience  of  men  who  are 
ready  to  take  up  the  desired  work.  The  discharged  officer  who  was 
immune  from  further  service  was  the  safest  man  to  fill  permanent 
appointments.  It  was  estimated  that  there  were  some  40.00(  i  officers 
convalescing  and  awaiting  occupation,  and  manufacturers  were 
earnestly  invited  to  co-operate  with  the  Federation  by  offering 
facilities  for  employment. — Biriiniighnin  Pmt. 

Extension    of    Patent. — An   application    by    Sir   .lames 

Dewar  for  the  prolongation  of  Patent  Xo.  13.6:^8  of  V.\Qi,  for  ''  an 
improved  method  of  absorbing  gases  and  the  application  thereof 
to  the  production  of  high  vacua  and  the  separation  of  gases  "  (by 
the  use  of  the  absorptive  properties  of  charcoal  at  low  temperatures). 
has  been  granted  by  Mr.  .Justice  Sargant,  the  patent  being  renewed 
for  a  iwriod  of  five  years. 

Appointments     Vacant. — Kngineer-in-charge      for      the 

Egham  and  Staines  Electricity  Co.  ■,  charge  engineer  (48s.  +  208. 
+  12i  per  cent.)  for  the  Ashton-under-Lyne  Corporation  Electricity 
Department  ;  engineer  and  clerk  of  works  tor  Worcestershire 
Asylum.  Bpomsgrove  :  shift  engineer  (£170  *-  12§  percent.)  for 
the  Twickenhiira  and  Teddington  Electricity  Supply  Co.  ;  shift 
engineer  (£19.'i)  for  the  Accrington  Corporation  Electricity  Works  ; 
shift  engineer  for  the  Lancashire  Electric  Power  Co.  ;  assistant 
engineer  telegraph  operator  for  the  Government  wireless  station. 
Penang  (£200  -(-  KW).    Sec  our  a<lvei-ti.sement  pages  to-day. 


New  Fuel  and    Light  Order. — A   notice  to  consumers, 

issued  on  Tuesday  last,  differs  in  some  respects  from  the  statement 
which  we  published  last  week.  The  allowance  of  coal  per  room 
above  four  rooms  is  less,  being  5  to  14  tons  for  6  to  15  rooms,  unless 
there  are  more  than  (>  residents,  in  which  case  an  extra  ton  is, 
allowed.  The  gas  allowance  for  lighting  is  unchanged,  but  the 
electricity  allowance  is  increased  to  120  units  for  1 — 3  rooms.  1<S0 
units  for  4—6,  240  for  7—9,  300  for  10—12,  and  360  units  for  13 
to  15  rooms.  Only  furnished  rooms  may  be  counted.  Rooms 
exceeding  4,000  cb.  ft.  in  size,  or  16  ft.  x  20  ft.  carpet  area,  count 
as  two  rooms.  The  conversion  factors  for  gas  and  electricity  are 
unaltered.  Above  certain  minimum  requirements,  application  must 
be  made  for  supplies  of  fuel  and  light  within  six  weeks  from 
July  1st,  on  forms  which  will  be  available  on  July  2Sth.  All 
applications  must  be  lodged  before  the  end  of  September. 

Fatality, — Mr.  W.  H.  Kershaw,  an  electrician,  was  on 
Monday  repairing  electrical  plant  at  the  engineering  works  of 
Messrs.  Thwaites  Brothers,  at  Bradford,  when  he  became  enveloped 
in  flames.  Assistance  was  quickly  forthcoming,  but  it  was  found 
that  death  had  ensued  instantaneously. 

Protected  Electrical  Men  and  National   Service. — The 

.Tuly  issue  of  the  Klrctriml  ('niitraetnr.  ]\ist  to  hand  as  we  go  to 
press,  contains  copies  of  correspondence  that  has  passed  between  Mr. 
L.  G.  Tate,  secretary  of  the  National  Federated  Electrical  Associa- 
tion, and  the  Minisi;ry  of  National  Service.  In  a  letter  dated  June 
18th.  the  Deputy  Commissioner  for  Trade  Exemptions  says  that 
the  protection  afforded  by  the  List  of  Certified  Occupations  (R.  136) 
extends  to  men  of  ages  now  made  liable  to  military  service.  "  Such 
men  will  not  be  called  up  even  for  medical  examination  pending 
further  instructions,  if  they  are  engaged  in  an  occupation  specified 
in  R.  136,  and  if  they  comply  with  the  conditions  as  to  date  of 
entry  upon  the  occupation  stated  in  Paragraph  8  of  the  Intro- 
duction to  the  List.  .  .  .  It  .a  notice  shoidd  be  sent  in  error  to 
su<^h  a  man,  he  should  call  at  the  office  of  issue,  taking  his  Regis- 
tration Card  showing  his  occupation,  and  ask  for  the  notice  to  be 
cancelled. 

The  City's  National  Kitchen. — '  'n  Wednesday,  last  week, 
the  new  national  kitchen  and  restaurant  in  New  Bridge  Street,  E.C., 
opened  by  the  Ministry  of  Food,  commenced  serving  the  public 
with  cooked  food  and  complete  meals.  The  kitchen — which,  by 
the  courtesy  of  Alderman  C.  F.  Spencer,  we  were  recently  able  to 
inspect — occupies  the  extensive  ground  floor  and  basement  of 
premises  taken  over  from  Messrs.  Spiers  it  Pond,  and  has  been 
started  with  the  object  of  showing  what  can,  and  ought  to,  be 
done  in  running  a  restaurant  in  conjunction  with  a  national 
kitchen.  There  is  accommodation  for  170  people  atone  sitting, 
and  it  is  expected  that  each  chair  will  be  occupied  several  times 
during  the  day.  Customers  will  be  expected  to  wait  upon  them- 
selves, following  the  canteen  principle,  and  those  who  wish  to  do 
so  may  bring  their  own  vessels  and  carry  away  cooked  portions  of 
food.  Prices  substantially  lower  than  those  ruling  in  City 
restaurants  and  teashops  will  be  charged,  a  good  mid-day  meal 
being  served  for  about  lOd.  or  Is.  The  prices,  although  low,  will 
cover  all  capital  and  running  charges,  and  it  is  expected  will  yield 
a  substantial  surplus. 

The  staff  numbers  about  30  persons,  and  the  hours  of  business 
are  from  11.30  to  8  p.m.,  but  if  there  should  be  any  demand  in  the 
future  the  hours  will  be  extended  for  night  workers  in  the  news- 
paper and  i>rinting  trades. 

The  equipment  has  cost  between  £800  and  £900.  Cooking  is 
carried  out  by  steam,  gas.  and  electricity — roasting  by  electricity 
and  boiling  by  gas.  The  electrical  apparatus  installed  by  the 
Jackson  Electric  Stove  Co..  Ltd..  consists  of  the  following  : — One 
two-tier  pastry  oven,  each  tier  having  a  clear  cooking  space  of 
40  in.  X  30  in.  x  10  in.  high,  with  a  loading  of  5'5  KW..  or  a  total 
loading  of  11  KW.  Each  compartment  is  fitted  with  top  and 
bottom  heating  elements,  controlled  by  two  D.H.  series-parallel 
switches.  This  apparatus  is  made  of  mild  steel  plate,  double-cased 
and  lagged,  and  each  compartment  could  be  lifted  from  its  angle 
iron  support  and  used  as  a  separate  unit  if  required.  There  are 
also  two  No.  1 1  roasting  ovens,  each  measuring  inside  36  in.  X  22  in. 
X  25  in.  high,  fitted  with  side  and  back  elements  with  a  maximum 
loading  of  7  kw.  each  roaster.  These  roasters  are  capable  of 
cooking  ten  12-lb.  joints  at  once  :  they  attain  their  maximum 
heat  in  30  minutes,  and  remain  hot  for  one  hour  after  the  current 
is  switched  off.  Three-heat  regulation  is  provided  for,  controlled 
by  three  d.h.  switches,  and  all  switchboards  are  of  the  illuminated 
type.  This  firm  also  installed  one  of  its  5'5-KW.  grills  with 
draw-off'  for  fat,  and  a  2'5-KW.  fish  fryer. 

Further  apparatus  installed  consists  of  a  three-tier  pastry  oven 
supplied  by  the  Brompton  and  Kensington  Accessories  Co.,  which 
is  used  exclusively  for  cake  makmg ;  three  hot-plates  rated  at 
I  KW.  each  used  for  serving  purposes  ;  a  meat-mincer  gear  driven 
by  a  !f-H.P.  D.c.  motor  ;  and  an  electric  belt-driven  potato  scrubber. 

Both  the  chief  cook  and  the  restaurant  superintendent  speak 
highly  of  the  electrical  apparatus,  no  trouble  having  lieen 
experienced,  and  the  cooking  results  obtaineil  are  excellent.  There 
is  a  gas  as  well  as  an  electric  fish  fryer  installed,  but  the  latter  is 
preferred  on  account  of  the  fat  used  going  much  further  and  the 
colour  of  the  fish  when  cooked  being  much  better  than  when  gas  is 
used  for  the  purpose. 

Patents  and  Alien  Enemies. — Application  has  been  made 

to  the  Board  of  Trade  by  Messrs.  John  Musgrave  &  Sons  (1913). 
Ltd.,  Messrs.  Willans  A:  Robinson,  Ltd.,  and  Messrs.  Daniel 
Adamson  i;  Co.,  Ltd.,  to  avoid  or  suspend  Patent  No.  20,216/09 
granted  to  Josse  for  a  process  and  apparatus  for  removing  gases 
and  vapours  from  surface  condensers, 
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The    Work    of    the    Post    Office.— In    the    House  oi 

Commons  recently,  the  Poscmaster-lifiieral  stated  that  nearly 
80,000  Tost  Office  employes  had  been  called  up.  and  about  H.OOO 
had  returned  to  worK.  In  connection  with  air-raid  warnings, 
which  sometimes  entailed  from  10,000  to  2o,000  telephone  callt>, 
volunteers  had  lieen  called  for.  and  32  telephone  operators  had 
been  awanled  the  British  Empire  Medal  for  meritorious  services. 
War  bonuses  trranted  to  the  stiilf  cost  (i  millions  per  annum,  and  a 
recent  claim  for  an  all-round  increase  of  20s.  i>er  week,  if  granted, 
would  cost  several  millions. 

Several  members  urged  that  the  Whitley  Report  should  be 
adopteil  l>y  the  Post  Office. and  Mr.  Pike  Pease,  in  reply,  stated  that 
the  matter  would  shortly  come  before  the  Cabinet. 


OUR    PERSONAL   COLUMN.- 

IKe  Editors  iiirite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  pro/esaion  and  indujstry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  t/ieir  movemeiUs, 


Central  Station  Oilicials. — Accrington  Electricity  Com- 
niitteo  has  decided  to  iucroase  the  saJaj-y  of  Mr.  A.  W.  Clegg, 
cWctrical  tugiiii-er  for  the  borough,  from  £,W0  to  ioOO  per 
aniuuu  as  from  April   last. 

Mr.  H.  H.  SuTCLiFFE,  assiirtant  at  the  Hebdeu  Bridge  elec- 
tricity works,  ha.s  been  appointed  engineer  and  manager  of 
the  depar-tment,  at  i"200  a  year,  in  succession  to  the  late 
Mr.  J.  W.   Garside,  who  died  recently. 

Mr.  \Y.  Jessoi',  of  Eastbourne,  has  been  appointed  engi- 
neer-in-charge  at  the  Hammersmith  Borough  electricity  sta- 
tion at  a  salary  of  ^6175  per  annum,  plus  £X  per  week  and  Vl\ 
per  cent,  on  earnings. 

Mr.  MuNTZER,  temporary  engineer-in-charge  at  the  Ham- 
mensmith  electricity  works,  has  resigned  his  position,  having 
obtained  an   appointment   at  Cheltenham. 

The  York  cit.v  electrical  engineer  has  Ijeen  appointed  dis- 
trict engineer  to  assist  the  technical  local  i-epresentativc  of 
the  Controller  of  Coal  Mines.  ' 

Mr.  S.  C.  Midwinter,  station  superintendent  to  the  Sun- 
derland electricity  depai-tment,  has  been  appointed  to  a  simi- 
lar post  under  the  county  borough  of  Eastbourne. 

The  Hackney  Borough  Council  had  before  it  a  few  days 
ago  a  letter  from  its  electrical  engineer,  Mr.  L.  L.  Eobinson. 
The  proposal  for  advancing  the  .salary  of  the  latter  to  i'l.fXX) 
when  before  the  Council  recently  failed  to  secure  the  neces- 
sary tw-o-thirds  majority.  In  his  letter,  Mr.  Robinson  stated 
that  his  previous  reques-fs  to  join  one  of  H.M.  Services  had 
met  with  the  reply  that  his  work  in  Hackney  was  of  such 
importance  that  it  would  not  be  advi.sable  for  him  to  transfer 
his  services.  He  now  finds  that  there  is  a  probability  of  his 
aonlieation  for  a  commission  being  accepted,  and  he  savs 
that,  judging  from  the  Council's  recent  action  respecting  his 
sakry,  the  Council  does  not  now-  set  any  great  value  upon 
his  sen-ices,  and  that  it  can,  therefore,  reasonably  be  asked 
to  sjxire  him  for  the  duration  of  the  war.  He  accordingly 
asks  for  pennis.sion  to  accept  a.  commission,  and  in  doing  so 
presurnes  that  any  differenc-e  in  income  will  be  paid  by  the 
Council,  whether  .such  difference  be  between  Service  pay  and 
his  present  .salary  or  between  Service  pay  and  what  his  salary 
may  be  raised  to  as  a  result  of  the  pending  decision  of  the 
London  Electricity  Wages  Conference. 

General. — Stop-press  news  pasted  in  a  copy  of  Callender's 
Staff  Service  Gazette,  referring  to  the  honour  recently  con- 
fened  upon  the  managing  directoi-,  wishes  Sir  Tom  and 
Lady  Callender  "long  years  of  happiness  to  enjoy  the  dis- 
tinction." 

Mr.  G.  E.  Ch.^dwyck-Heaery  has  been  appointed  Director 
of   Materials  and  Priority  at  the  Admiralty. 

In  the  Civil  Li.st  pensions  for  ini>i  there  appears  the  fol- 
lowang  grant.— Mi-s.  Berth.^  .1.  Man\  (i'120).  Valuable  ser- 
vices of  her  late  Im.sband.  Mi-.  E.  F.  Mann,  to  science  and 
medicine  in  the  development  of  radiography,  in  the  course 
of  which  he  received  injuries  which   resulted  in   his  death. 

Aid.  .Tephcott,  chairman  of  the  Bij-mingham  Electi-ic  Sup- 
ply Committee,  has  been  invited,  and  he  has  consented,  to 
become  the  T'nioni.st  candidate  at  the  next  general  election 
for  the  new  Vardley  Parliamentary  Divi.sion  (Binninsiham). 
For  about  40  years  he  has  been  a  member  of  the  .\nialgamatHii 
Society  of  Engineers. 

Mr.  T.  Chrtstie,  P.oya!  College  of  Science,  Dublin,  has 
been  appointed  Tjecturer  in  Electrical  Engineering  in  the 
Belfast   Municipal  Technical  Institute. 

Roll  of  Honour.— Private  Lionel  Head,  R.A.AI  C  round- 
est son  of  Mr.   W^.T.   Head,  of  the  I.E..   G.P.  &  Telecrapli 

Works  Co.,  Ltd..  >ewcastle-on-Tvne,  is  officiallv  reported  as 
miSiMg  smce  Mav  •27th.  His  elder  brother.  Lieutenant  A 
E.   Head.   wa.=)  killed  .July  1st,  1916. 

Second-Lieutenant  Benjamin  H.    B,    Henderson,   foiTnerh 
an   apprentice   eleetrical  engineer    at   Glasgow,   has  died    of 
wounds. 
Gunner  F    Yates    E.F.A.,  who  was  employed   bv  Messi-s 

*  ■•vr/^i*  "°'  ^*^-  Preston,  has  been  awardedthe  Mili 
tarv  Medal. 

Captain    E.     Makkook,     M,C  ,     EAF,     who    hn«    been 


awarded  (lie  D.S.O.  and  bar,  enlisted  ejirly  in  the 
war  after  returning  from  Turkey,  whore  he  was  engaged 
with  ii  firm  of  telephone  contractors  to  the  Government 
there.  He  has  brought  down  50  German  aeroplanes,  and 
la.st  Sept<Miiber  won  the  Military  Cross,  and   later  the  bar. 

Corporal  C.  Dli'FIN,  Lanes.  I'usiliers.  lonneily  on  the  Sal- 
ford  Conioialion  trannvay  stalf,  has  been  awaided  the  Mili- 
tary  .Medal. 

llie  Meritorious  Service  M<'dal  has  Ixhmi  awarded  to  Lance- 
Cor|Kiial  F.  \V.  Muncey,  Royal  Fusiliers,  who  was  in  busi- 
ness as  an  electrician  at  Bridgwater  when  the  war  broke  out. 
Sec-Lieut.  F.  H.  M.  Joyce,  'Jtlth  Siege  Batt<-ry,  R.G.A., 
fornierly  in  the  head  office  of  the  India-Kubber  Co.,  has  been 
awarded  the  Military  Cio.ss.  Private  G.  D.  Lambeut,  London 
Regiment,  who  was  in  the  general  office  of  the  sjime  coiu- 
pany,  is  in  hospital  with  trench  fever.  Sergeant  A.  Halsey, 
Machine  Gun  Cori>.s,  who  was  at  the  company's  Silvertown 
works,  is  a  prisoner  of  war  in  Germany.  « 

Ohitiiary. — Mn.  W.  Peuuen  Mavcock. — We  regret  to  learn 
Ihiit  Mr.  Will.  I'erren  Mayc<K-k,  M.I.E.E.,  pas,M'd  away  on 
Juiic  -i'.Mli.  alt»'r  an  illness  extending  over  several  months. 
For  many  years  pa.st  Mr.  Maycock  had  been  a  lecturer  in 
electrical  engineering  sul)jects,  and  his  activities  in  this  caiw- 
city  at  the  South-Wes-tern  Polytechnic  in  Manresa  Road,  and 
at  Croydon,  had  naturally  brought  him  uito  touch  with  a 
large  number  of  students.  It  was,  however,  through  the 
medium  of  his  books  that  he  leachetl  a  far  larger  audience. 
Since  the  appearance  of  his  first  l)(K>k,  on  "  Electric  Light 
and  Pow-er  Distribution,"  in  18y'2  from  the  house  of  Whit- 
taker  A-  Co.,  a  practically  continuous  stream  of  electrical 
works  was  priRluced  under  his  direct  authorship.  These 
dealt  with  subjects  .such  as  electricity  and  magnetism,  A.C. 
work,  c.c.  work,  electric  wiring  tables,  electric  wiring  dia- 
grams, electric  wiring  fittings,  switches,  and  lamps.  The 
aggregate  number  of  books  issued  bearing  his  name  in  the 
25  or  "26  years  since  his  literary  efforts  began  must  run  to 
six  figures,  ^\hich  we  should  imagine  is  a  record.  The  finn 
of  \v  hittaker  i  Co.  is  now-  merged  into  Messrs.  Pitman, 
who  will  continue  to  be  responsible  for  the  Perren-Maycock 
works.  The  deceased  gentleman  some  years  ago  held  the 
position  of  technical  editor  in  the  Westinghouse  Companies' 
Publishing  De|Kirtment.  and  in  more  recent  times  he  ha.i 
been  identified  with  Messrs.  Lundberg  A  Sons  in  respect  of 
their  literai-y  communications  and  switching  competitions. 
The  passing  away  at  a  comparatively  early  age  of  so  assiduous 
a  worker  in  his  special  field  of  electrical  authorship,  where 
he  was  alile  to  so  admirably  meet  the  needs  of  large  bodies 
of  learners,  can  only  be  regarded  as  a  loss  to  the  electrical 
profession.  We  are  ure  that  our  readers  will  desire  to  join 
us  in  an  expression  of  deep  sympathy  with  his  widow-  and 
family  in  their  bereavement. 

Mr.  J.  Allen  Baker. — We  regret  to  record  the  death  of 
Mr.  .J.  Allen  Baker,  M.P.  (.To.seph  Baker  &  Sons,  Ltd.,  engi- 
neers, Willesden)  who,  as  some  of  our  readers  will  remember, 
was  chairman  of  the  L.C.C.  Highways  Committee  dunng  the 
electrification  of  the  I^ondon  tramways  system.  He  w-as  titi 
years  of  age.  Death  took  place  as  the  result  of  a  seizure  at 
the  House  of  Commons  on  Tuesday  night. 

Mr.  k.  T.  Keen. — The  death  has  occurred  suddenly,  at 
Birmingham,  of  Mr.  Arthur  T.  Keen,  chairman  of  Guest, 
Keen  &    Nettlefold,   Ltd. 

Mr.  R.  Sellars. — The  death  occurred  on  .Tune  Sth  of  Mr. 
Robert  Sellars,  who  had  been  for  the  la.st  six  years  superin- 
tendent canvasser  in  the  sales  deixirtment  of  the  West  Ham 
Corporation  electricity  department.  He,  had  been  in  failing 
health  for  two  yeai-s. 

Mr.  W.  Harries.— Mr.  W.  Hanies.  temporary  chief  clerk 
at  the  Hammersmith  B.C.  electricity  works,  died  on  June  14th 
after  a  long  illness. 

Mr.  W.  H.  Pickles. — Mr.  W.  H.  Pickles,  of  Morecambe  and 
Bradford,  who  for  .some  time  past  has  been  the  chairman  of 
the  Morecamlie  Tramways  Co.,  died  at  Bowness  on  Friday 
la.st,   aged   68   years. 


CITY     NOTES, 


For  the  year  ending  on   December  31st, 
Callender's        T.I17.  the  directoi-s  report  that  the  balance 
Cable  and         at  cre<lit  of   profit  and    loss  was  fl21.7H4. 
Construction      The    balance    is     £81,051.     plus     £249,207 
Co.,  Ltd.  Ill-ought  fonvard.   less  £1.50.000  transferred 

to  reserve,  leaving  £180,259,  out  of  which 
a  dividend  of  -20  \nH-  cent,  and  a  bonus  of  5s..  both  less  income- 
tax,  malting  25  per  cent.,  are  declarefl.  There  is  can-ied  to 
reserve  £25,000.  and  £111, -509  is  to  be  carried  forward,  sub- 
lect  to  excess  profits  dutv.-  Out  of  the  available  reserve 
(£450.000)  it  is  proposed  'that  £175,000  shall  be  capitalised 
against  a  new  issue  of  ordinary  shares.  The  capital  is  to  be 
reorganised  .=o  as  to  bring  the  nominal  capital  more  into 
accord  with  the  sum  actually  engaced  in  the  busine.ss.  _  The 
capital  is  to  be  increased  by  the  is.sue  to  existing  ordinary 
shareholders,  as  a  bonus,  one  new-  fullv  paid-up  share  of  the 
nominal  value  of  £5  for  each  £5  ordinary  now  held.  The 
neces.sary  authoritv  of  the  Treasurv  has  been  obtained.  It 
is  intended  that  the  £3  nrdin;iry  shares  shall  in  due  course 
be  sub-divided  into  £1  shares.  Meeting :  July  Htb.  Wp 
shall  quote  the  report  more  fullv  next  week. 
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The  tffoss  receipts  of  the  tramways  lor 
the  year  ended  October  31st  wi're 
!)>I,(i91.-217,  an  increase  of  $56,680;  the 
olK^rahng  exi>eDa?s  were  $1,"2B6.993,  an  in- 
crease of  $114,27cS.  The  net  receipts  wcic 
$4.54, iM,  a  decrease  of  $57,598.  At  cx- 
;if  $4.7  to  the  £,  the  net  receipts  are  ±'96,641,  a  ilc- 
croase  <i[  fl'2.2o4.  Passengers  carried  :  44,883,5'iO,  an  iu- 
crea,-*^  of  ■2.136,4.50.  Car  miles  ran:  7,311,883,  a  decrease  of 
306.  I'crceutage  of  operating  expenses  to  gross  receipts : 
73.14.  an  increase  of  4.45.  The  heavy  increa.se  in  operating 
exix-nsos  (practically  all  due  to  high  cos-t  of  fuel)  is  more  than 
double  the  increase  in  gi'oss  receipts.  Economies  of  every 
po.>?sible  nature  are  still  being  practised,  but  it  is  imiwssible 
to  ke<?p  the  expenditure  down.  Difficulty  of  obtaining  main- 
tenance supplies  continues.  There  is  no  ])rusi)ect  of  such 
1  onditions  improving  until  aft<^r  the  war.  Owing  to  abnor- 
mal conditions  the  recommendations  for  a  distribution  on  the 
preference  shares  is  postponed,  but  the  dividend  is  cumula- 
tive. 

Mr.    G.    Parkeu    Ness    presided    at   the 
annual    meeting  on  June    '28th.     He   said 
that  the  experience  of   the  company    had 
been   restricted    operations,    owing    to    in- 
ability to  accept  all   the  sub.scribers  offer- 
ing, due  to  scarcity  of  materials  and  com- 
garative  lack  of  transix)i"t  to  convey  them.    High  prices  for 
equipment   of  all   kinds  had   unfavourably    affected   the    net 
profits.     The  sum  of  the  year's  business  was  a  considerably 
increased  gross  profit,  and  an  increase  of  over  ^3,000  in  net 
profit,    when   allowance  w-as  made  for  the  special   bonus  re- 
ceived from  the,  China  Co.  in  1916.    They  had  evei-y  reason 
to   expect  satisfactoi-y    developments  when   the   present    em- 
;■  bargo  on  materials  was  removed.    It  was,  thei'efore,  prudent 
to  keep  in  hand  reser\es  to  meet  the  heavy  expenditure  that 
would    then   have    to  be    made.     The    chainnan    referred    at 
^  some  length   to  the  details  of   the  purcha.se  of  the  Egyptian 
business   by   the   Government,    and  to   the  measures  for  the 
'  increase  of  the  capital.    The  meeting  passed  a  vote  according 
£'2,6W  to  the   board  for   their  sjjecial   sei-vices  in   connection 
with  the  sale  of  the  Egyptian  business. 

The  directors'  report  for  the  year  ended 
March  31.st,  1918,  shows  that  the  net  profits 
were   ±'348,861,   plus  ±'89.786    brought    for- 
wai'd.      After    deducting    debenture    stock 
and    special    deprec'iation    ±39.716, 
n  on  111  live  service,  ±13,664,  manag- 
■-■   iHiiius  ±23,914,   dividend   6   per 
112.1111(1,  reserve  for  income-tax  on 
ordinary  .^hare  dividend   .±12,ol3,   transfer  t<i  reserve  account 
±10(.',00tl,  there  leniains  an  available  balance  of  ±196,540.     A 
dividend  of  10  per  cent.,  free  of  tax,  on  the  ordinary  .shares 
requires  ±51, '2.53,    leaving    to  be  carried    fonvard    (subject   to 
excess  profits  duty,   if  any)   ±145.'286.     It  is  stated   that  the 
results  of  the  year-  have  justified  the  anticipation  of  the  direc- 
tors, Lnd  are  largely  due  to  their  conservative  iwlicy  in   the 
past.    Electrical  equipment  of  all   kinds  has   played  an    im- 
portant   part  in   the  prosecution    of  the  war,    and    in   conse- 
quence  all  the   works  of   the   company  have  been  fully   em- 
ployed  throughout  the  year.     The   difficulties  created  by   the 
continued   process  of  dilution  of  labour  have  been  aihiiirably 
overcome   by  the  energies  and  whole-hearted  co-operation   of 
the  stall. 
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For  the  purpose  of  caiTying  out  these,  as  well  as  other, 
transactions,  deemed  neeessary  to  raise  the  productive'  capa- 
city of  the  company  to  the  high  level  anned  at  by  the  direc- 
tors, it  i.s  proposed  that  the  capital  should  be  inci'eased  to 
£3,000,00f»  by  the  creation  of  a  further  100.(X)0  preference 
shares  of  £10  each,  and  (X)0,0(X)  ordinaiy  shares  of  £1  each. 
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The  re.=fei-ve  account  ikiu  .stands  at  ±.500,000,  and  the  direc- 
i.tors  propose  to  (-ipiinli-.'  fiiiNi.iioo  of  this  re-i^ei-ve,  by  con- 
verting it  into  3(K).(iii(i  niiliiiary  sliares  of  ±1  each,  and' distri- 
buting such  shares  anion  est  the  existing  ordinary  sliiare- 
liolders  in  the  proportion  oT  five  ±1  shares  for  evei-y  one  ±10 
^hare   now   held. 
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ifficulties  which  would  ,  arise  in  dealing  with  a  fractiot 
:tors  propose,  in  the  first  pl.-tce,  that  the  existing  ordii 
1  should  be  converted   into  10  shares  of  £1  each. 


which  the  sanction  of  the  Treasui-y  has  been  obtain«l^.  In 
view  ol  this  issue  it  is  thought  desb-able  to  raise  the  dividend 
both  in  respect  of  the  existing  preference  shares  and  of  the 
new  preference  shares  from  6  per  cent,  to  6J  per  cent. 

ll.ixiiii:  ivL.'.inl  (•)  the  position  which  the  company  has  now 
iittaiiiiMl.  thi'  Ailii  I.s  of  Association  are  to  be  brought  up  to 
tlate   ami  consululated.     New  Articles  have  been   prepared. 

The  creation  of  the  bonus  shares,  for  which  TTeasury  sanc- 
tion has  also  been  obtained,  wUl  have  to  be  effected  under 
the  new  ai-ticles  of  association. 

Major-General  the  Hon.  Sir  Newton  3.  Moore,  K.C.M.G., 
late  Prime  jNlinister  of  Western  Aus-tralia,  and  Mr.  Ai-thur 
Chamberlain,  chainnan  of  Mes,srs.  Kynoch,  Ltd.,  have  joined 
the  board. 

Since  the  receipt  of  the.  directors'  report  we  have  received 
the  following  communication    from   the   company  :  — 

*'  We  have  received  a  communication  from  H.M.  Treasury  refusing  for 
the  present  to  sanction  the  division  or  issue  of  the  ordinary  share  capital 
of  this   company   into  shares  of  a  lower   denomination    than   £10. 

"  "I'his  doi-s  not  introduce  any  alteration  whatsoever  in  the  programme  as 
set  out  in  the  directors*  report,  except  that  the  denomination  of  the  ordinary 
shares   will    remain  £10,  instead  of  £1. 

"  To  a\'oid  any  possible  misconception,  we  shall  be  obliged  if  vou  will 
give    publicity     to    this     statement. 

The  General  Electric   Co.,    Ltd.. 

"  HENRY    P.    WELL.S, 

"  Secretary.** 
London,   E.G.,  June  •29lh,   1918. 


Vigo  Electric  Tramways. — The  profits  for  the  vear  1917 
amount  to  ,£3,600,  which  the  directors  propose  to  distribute 
as  follows:— Dividend  of  5  per  cent.,  ,£4,000;  tax  (3.3  — 
cent,  on  dividend).  J1.32;  amortisation  fund,  .£1,.3.56;  re- 
serve fund,  ^6307;  remuneration  to  directorate,  ^6505.  The 
directors  declare  themselves  satisfied  with  the  result,  ob- 
tained in  spite  of  increased  cost  of  material  and  higher 
wajres  to  eiiiployi'S. 

Stock  Exchange  Notice. — .XoDlication  has  been  made  to 
the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official  Li.st:  — 

British  Insulated  and  Helsby  Cables,  Ltd.— 500,000  additional  ordinary  shares 
of    fl    each,    fully   paid    (Nos.   500,001    to   1,000,000). 

Huston  &  Hornsbys,  Ltd. — In  the  Chancery  Court  on 
Tuesday,  Mr.  Ju.stice  A.stbury  sanctioned  the  scheme  of 
aiTangement  between  R.  Hornsby  cfc  Sons,  Ltd.,  and  Ruston, 
Prot^^tor  &  Co.,  Ltd.,  already  mentioned  in  these  pages. 

Chile  Telephone  Co.,  Ltd. — Final  dividend  5s.  ver  share, 
free  of  income-tax,  making  8  per  cent,  for  the  year,  and  a 
distribution  of  '2'2.(XMJ  fully-paid  ordinaiy  ±5  shares  to  the 
existing  sh;ireholders  in  the  proportion  of  one  in  three. 

National  Electric  Supply  Co.,  Ltd. — Dividend  5  per  cent, 
per  annum,  less  tax,  on  ordinary  shares  for  half-year 
(interim). 

Telegraph    Construction   &  Maintenance    Co.,   Ltd.  —  In- 

terini  dividend  .5  per  cent.    (12s.  per  share),   free  of  tax. 


STOCKS     AND     SHARES. 


The    directors    propose  shortly  to  raise   ±1,000,000  further 
ipital    by  an   ispaie  of   preference  and  ordinary  shares,  for 


Tuesday  Evening. 
Business  in  the  StcK-k  Exchange  this  week  was  broken  by 
the  unwanted  and  unnec^essary  holiday  on  Monday,  but  when 
members  got  back  to  work  they  found  a  gcxid  deal  of  accumu- 
lated business  to  occupy  their  energies.  Buyers  are  in  evi- 
dence in  various  departments,  and,  this  time,  the  imminence 
of  a  German  onslaught  has  not  exercised  the  same  restraint 
— or  not  to  the  same  extent — that  it  has  done  on  former  occa- 
.sions.  Bonus  declarations  in  shares  or  cash  are  the  order-  of 
the  day  in  the  Industrial  market.  Home  Rails  remain  strtjng. 
Further  rises  have  occurred  in  most  of  the  Mexican  Utility 
descriptions. 

The  big  increase  in  London  tram  fai-es  has  given  point  to 
the  idea,  that  the  'buses  will  put  up  their  i-atcs  again,  and 
on  the  strength  of  this  the  Underground  group  shows  up  well. 
Districts  again  have  been  favom'ed,  but  the  main  advance  is 
that  of  3  points  in  Underground  Electric  Income  bonds,  which 
has  taken  the  price  over  80.  The  ±10  shares  are  7s.  6d.  up, 
iinil  the  Bus  "A  "  vaiiety  .s-trengthened  to  5s.  6d. 

The  General  Electric  Co.'s  report  is  a  good  one;  the  chief 
interest  lies  in  the  directors'  proposals  to  divide  the.  ±10  shai-e.s 
into  new-  shares  of  ±1  each,  and  to  give  the  ordinary  share- 
holders five  new  shares  for  evei-y  10  old,  so  that  the  present 
proprietor  of  one  ±10  General  Electric  ordinai-y  -n'ould  have, 
received  1.5  new  shares  of  ±1  each,  five  being  by  way  of 
bonus.  The  prefereuce  dividend,  it  is  proposed,  chall  be  in- 
creased from  its  present  6  per  cent,  to  6i  per  cent.  The  Trea- 
.sury,  however,  have  vetoed  the  splitting  idea,  and  the  com- 
pany will  have  to  dist.ribut.e  ±10  shares,  in  the  same  propor- 
tion. This  will  necessai'ily  involve  fractions,  and  the  Trea- 
sury's intervention  is  not  relished  in  the  Stock  Exchange. 
The  ordinary  have  risen  30s.  to  255,  and  the  preference  are 
better  at  10^  xd. 
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Tln^  Chile  Tflt'pluiiif  C\>.  also  i>ii)|x>.sos  to  make  a  bonu> 
dislribiition  to  its  eliareholilei-s  of  one  new  share  for  ever.\ 
thrtv  MOW  held.  The  previous  divideuJ,  luakinp  8  per  cent, 
for  the  year,  free  of  tax.  i.s  ri-|ieattHl,  and  the  price  hag  tjone 
up  a  .so\ereit'n  to  '.•!.  British  Insulated  are  now  quoted 
37s.  tid..  ex  the  bonus  shares. 

Chadbum's  (Ship)  Teletrraph  has  declared  a  dividend  oi  S 
per  cent.,  a  re<luction  of  ]  per  cent,  on  last  year,  when 
nearly  a  decade  of  S  pel-  cent,  dividends  was  beaten.  Tlie 
ordinary  have  not  changed  hands,  in  the  Stock  Exchange  for 
a  More  of  months,  and  the  last  business  marked  was  at 
■Jts.  TJd.  Driental  Telephones  have  had  a  bin  jump  to  45. 
Oallcnder-s  are  .5.s.  Ix»tter  at  l^.  India-Ruhbers  at  16J  aiv 
ex    dividend. 

Elwtricity  Supply  .shares  remain  quiescent,  and  there  is  n.. 
inovement  in  prices  to  record  on  the  week.  Manufacturing 
issues  are  finn,  with  «  rise  in  Electric  Constnictions  a^ 
somethin;;   of  a  feature. 

(lains  in  Mexicans  are  as  commoii  as  influenza  in  Tx)ndoii. 
Hard  uixm  their  material  improvement  of  last  week,  there 
have  come  fresh  ri.ses  in  the  various  descriptions  of  the 
Mexico  IVaiiuvays,  Mexican  Light  &  Power,  Pachuca,  Mon- 
terey, and  Mexican  Electric  Companies.  Brazilian  ai-e  also 
tinn.  .\nalo-.\rf;entine  Tramways  are  unalTected  bv  the  meet- 
inc  on  Monday.  British  Columbia  Electric  Rails  are  dullish 
in  tone  ujion  the  news  that.  althouf,'h  the  Vancouver  City 
Council  have  elinn'nated  the  jitney  competition  from  this 
month,  the  companies'  employes  have  made  a  "  most  serious 
ilemand  "   for  increased  wages. 

l!ulilK-r  .shares  remain  dormant.  The  iron  and  steel  group 
is  active  and,  on  the  whole,  strong.  Arm.aments  are  rather 
undetided.  There  is  not  much  doing  in  the  .sharvs  of  tin 
bas<>-metal    comixmies. 

SHAKE     LIST    OF     ELECTRICAL     COMF.WIRS. 

1I"ME  Kl.FiTllrriTV  CnjirAKifS. 

Dividend  Vrire 

' .July  2,  Rise  m- fall     Yield 

1916.  1917.  1918.  this  week.       p.c. 

Brompton  Ordinsrv 9        10  6i  —  £7  13  10 

Charing  Cross  Ordinary     ....       5         4              :ij  —  6    .S    1 

do.        do.        do.        4»  Pret...        4*        4J             3J  —  6  IS    6 

Chelsea a'       5'  si  —  S    0    0 

City  of  London          8         8  Hi  —  7    2    3 

do.        do.    6  per  cent.  Pref.  ..        fi         6  93  —  fi    0    4 

County  of  I.rf)ndon 7         7  loj  _  6'l6    7 

do.         do.      6  per  cent.  Pref.        fi         B  10  —  6    0    0 

Kensington  Ordinary          ..        ..        fi         7  .0^  —  6  13    4 

London  Electric        Nil     Nil             l|  —  Nil 

do.        do.     6  per  cent.  Pref. ..        4         .5  3J  —  7  13  10 

Metropolitan 3         4  :)i  _  fi    8    0 

do.          ii  per  cent.  Pref.    . .        4A        4A  3Jxd  —  7    4    0 

St.  James' and  Pall  Mall  ..         .»■        8"        9"  BJ  —  6  11    0 

South  London           r,         .",  ,3  f;  I.3    4 

South  Metropolitan  Pref 7         7  21/-  —  B  13    4 

Westminster  Ordinary       ....        7         9  fijt  770 

Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref fi  6  94i  —  0    7    0 

io.            Def 1,',  n  22'  —  B  14  10 

Chile  Telephone       S  8  94  -i- 1  4    6    fi 

Cuba  Sub.  Ord 7  7  93  *7    3    7 

Eastern  Extension 8  8  IH^  —  5    17 

Eastern  Tel.  Ord 8  8  159*  —  *.■)    0    4 

Olohc  Tel.  and  T.  Ord 7  _  145  _  »4  I.t    n 

do.        do.         Pref 6  6  lo'  —  BOO 

Great  Northern  Tel 24  22  37xd  —  ."i  19    0 

Indo-European          13  -  49.*  —  6    .1    1 

Marconi            1.^  _  m"  _  4  17  10 

Oriental  Telephone  Ord 10  —  45             .  +  s  o    .5    .| 

United  R.  Plate  Tel 8  8  7jxd  —  "  '-5  10    \ 

West  India  and  Panama    .  .         . .  Bd.  9d.  IJ  _  »3    fi    8 

Western  Telegraph            . .         . .  8  8  iSjxd  —  -S    0  10 

Home  Rails. 

Central  London  Ord.  Assented   ..44  fi2.*  —  fi    8    0 

Metropolitan I          1  22J  —  4  10    0 

do.          District                    . .      Nil  Nil  ist  +  A  Nil 

Underground  Electric  Ordinary..      Nil  Nil  2!  +  i  Nil 

^o-               <3o-        "A"        ..      Nil  Nil  .■;/(?  ^M.  Nil 

ao.              do.        Income   ..6         4  80J  +3  '4  19    .t 

Foreign    Tbams,    Ac. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  4J  —  B    6    4 

.^ngloArg.  Trams.  First  Pref.     ..        5*       5J  8  —  — 

do.           do.      2nd  Pref.        . .        5|        —  2*  —  — 

do.           do.      5  Deb 5         .5  63"  —  7  18  10 

Brazil  Tractious       _        _  4.1)  _  _ 

Bombay  Electric  Pref 6         fi  9J  —  664 

British  Coltmibia  Elec.  Rly.  Pfce.        5         5  62*  —  8    0    0 

do.               do.        Preferred      Nil     Nil  47j"  —  Nil 

"lo.               do.        Deferred       Nil      Nil  40  —  Nil 

,.        '' m          .  ■'''■         "'=''•        ■  H  *i  <a  —  6  15    0 

Mexico  Trams.^percent.  Bonds..  Nil  Nil  iof.  +H                Nil 

do.           6  per  cent.  Bonds..  Nil  Nil  36?  +2'               Nil 

Mexican  Light  Common   . .  Nil  Nil  22'  -t  1                Nil 

'1°-  f^'^U     ,  •■  N"     ^'"1  =«'  +:«  Nil 

do.  1st  Bonds..         ..      Nil     Nil  47'  -fS'  — 

Masttpacttring  Companies. 

Bahcock  A  Wilcox              ....  15  15  .33  490 

British  Aluininiuiii  Ord 10  10  !(!  fl  18  fi 

British  Insulated  Ord 20  20  Ijxd  —  5    6  R 

British  Westmghouse  Pref.  7J  7s  2g  —  S  u  3 

Callenders    ^ 20'  -■  I8i  +1  5 'i  ', 

do.        =Pref 5  5             4'  —  6    5  0 

Castner-Kellner        ......  22  20             3^  -  5  16  0 

Edison-Swan,  fully  paid              . .  —       ^  jjjl 

do.      do.    4  per  cent.  Deb.    . .  4  4  744sd  5    7  5 

Electric  Construction                   . .  7^  10             l^  I  7  10  4 

Gen   Elec.  Pref fi"  «  io|ia  +1  ,5  14  3 

„     do.        Ord 10  10  2.5J  -ni  »3  18  fi 

"<;"'«>■,,„, 2.5  2.5  2U  _  5  17  8 

i. '?"''9"'u^'' 1"        ><•      •      16ixd  -  -6    4     0 

Telegriph  Con 20       20  42i  _  •.■;  13    0 

'Pividends  paid  tree  of  Income  Tax. 


MARKET     QUOTATIONS. 

It  shoold  be  remembered,  in  making  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  ciruumstancea, 

Wednesday.  July  3rd. 


CHEMICALS,  *a. 


I  Acid,  Oxalio pei  lb. 

t  Ammoniac  Sal        per  ton 

I  Ammonia,  Muriate  (large  oryBtitl)         „    - 
r  Bisulphide  of  Carbon      ..        ..         ,, 

[  Borax „ 

I  Copper  Sulphate ,, 

I  Potash,  Chlorate per  lb. 

t        ,,        Perchlorate         ..        ..  ,• 

I  Shellac  perowt. 

I  Sulphate  of  Magnesia      ..        ..  per  ton 
t  Sulphur,  Sublimed  Flowers      ..  ,, 

t        ,,  Lump       „ 

I  Soda,  Chlorate        per  lb. 

r      ,,      Crystals        per  ton 

I  Sodium  Bichromate,  casks        ..  per  lb. 


METALS,  Ac. 

c  Brass  (rolled  metal  3*  to  12"  basis)  per  lb, 

c      ,,     Tubes  (solid  drawn)          ..  ,, 

c      ,,      Wire,  basis „ 

c  Copper  Tubes  (solid  drawn)       ..  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      „       Sheet          „ 

g       „        Rod „ 

d      I,       (Electrolytic)  Bars        ..  „ 

</      ,,                ,,             Sheets     ..  „ 

d      „                „             Wire  Rods  „ 

d      ,,                ,.             H.O.  Wire  per  lb. 

/' Ebonite  Rod 

f       „       Sheet         „ 

n  German  Silver  Wire        ..        ..  „ 

h  Gutta-percha,  flne ,  ,, 

ft  India-rubber,  Para  Hne   . .         . .  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 

/     „    Wire,  galv.  No,  8,  P.O.  qua).  „ 

V  Lead,  English  Pig ,, 

g  Mercury         per  bot, 

e  Mica  (in  original  oases)  small  . .  per  lb. 

e      ,1                 I,             II      medium  1, 

c      „                ,1            I,      large  ..  „ 

d  Silicium  Bronze  Wire     . .        . .  per  ib. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 

,  Tin,  Block  (English)        ..        ..  „ 

n    „      Wire,  Nos.  1  to  16    ..        ..  per  Ib. 


eta 

•116 


£35 

i;i 

170/- 


1/7  to  im 

£147 
£147 
£147 
£125 
£152 
£133 

1/4 

3/- 

2/6 

a/B 

6/10 

3/03 


Norn. 

6d,  to  B/- 

8/6  to  6/. 

7/6  to  14/-  ft  up, 

1/8J 


a  Q.  Boor  &  Co. 
c  Thos.  Bolton  4  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroba  and 
Telegraph  Works  Co.,  Ltd. 


QaotatiODB  sapplied  by — 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  4  Co. 


Electric     Power    and     Commercial     Heating.  —  The 

immense  amount  of  coal  consumed  under  very  inetficieiit  conditions 
tor  domestic  purposes,  and  the  resulting  pollution  of  the  atmos- 
phere, involve  the  nation  in  heavy  cost  and  enormous  waste  of 
natural  resources,  and  yet  received  but  scant  attention  in  the  report 
of  the  Sub-Committee  on  the  Conservation  of  Coal.  Impressed 
with  the  importance  of  this  subject,  Mr.  W.  M.  Selvey,  the  well- 
known  ShefHeld  expert,  has  devised  a  scheme  by  which  he  .aims  to 
bring  about  reform  in  this  res]iect.  In  a  pamphlet,  issued  in  March 
last,  describing  the  method  which  he  advocates,  he  points  out  that 
under  the  best  conditions  attainable  about  70  per  cent,  of  the  heat 
supplied  to  steam  turbines  will  always  be  rejected  at  a  low  temper- 
ature. Calling  the  rejected  heat  "low-grade  heat."  and  the  heat 
available  in  the  form  of  mechanical  work  " high-grade  heat,"  he 
states  that  industries,  as  a  whole,  require  both  kinds,  whilst  for 
domestic  purposes  only  low-grade  heat  is  used.  Yet  while  the 
power  stations  produce  both  kinds,  they  only  supply  the  former. 

With  a  12-in.  pipe  properly  lagged,  water  at  a  maximum  temper- 
ature of  160°  F.,  moving  at  3  ft.  per  second,  can  be  transmitted 
four  miles,  with  a  loss  of  only  13  percent.  Delivered  at  140  to 
120'  F.,'  this  hot  water  would  serve  for  the  heating  of  all  com- 
mun.al  types  of  buildings,  and  for  all  cleansing  purposes,  and  could 
be  economically  re-heated  to  boiling  point  by  electricity.  Heating 
water  from  .50"  F.  by  electricity  cannot  compete  with  heating  by 
combustion,  obviously  because  high-grade  heat  takes  as  much  fuel 
to  develop  its  30  per  cent,  as  low-grade  heat  takes  to  develop  the 
whole  lOo  per  cent. ;  if  the  30  per  cent,  is  reduced  to,  say,  22 — 2.") 
per  cent.,  in  order  to  make  the  bulk,  or  as  much  as  necessary,  of  the 
70  per  cent,  available,  there  is  no  justification  for  a  separate  scheme 
for  each.  Mr.  Selvey.  therefore,  proposes  "  combined  high-grade 
and  low-grade  heat  stations,"  manufacturing  low-grade  heat  by 
means  of  "bleeder"  turl)iues  (tapping  the  steam  at  such  a  viicunin 
:t»  corresponds  to  the  liot-water  temperature  required^. 

Varii.Mi.s  methods  of  carrying  out  the  scheme  are  mentioned,  and 
it  16  proposed  to  distribute  the  hot  water  at  a  considerable  pressure 
through  mains,  preferably  in  subways.  The  water  not  used  would 
be  returned  and  kept  in  circulation  ;  that  consumed  would  be" 
equivalent  to  what  is  now  drawn  from  the  ordinary  town  main 
service.  The  essential  feature  of  the  system  is  the  electrically- 
driven  water-pressure  station,  which  is  obviovisly  a  sub-station  ; 
only  with  a  system  of  pressure  distribution  and  collection  does  such 
a  scheme  offer  favoiu-able  prospects.  Figures  are  given  in  the 
pamphlet,  with  a  plan  of  the  system,  showing  how  it  might  be 
carried  out. 
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THE  ELECTRICAL  TRADES  AFTER  THE 
WAR. 


RePOBT    ok   the    DEPARTJrENTAL   CoJIMITTEE. 


Section  III. — Manufactuhino. 
(^Concluded  from  J>age  60S. J 
Great  emphasis  has  been  laid  on  the  unfavourable  cuuJi- 
ons  of  railway  and  steamship  ti~ansport  in  this  country  as 
•mpared  with   those   in  GerTiiany,   where   very   low  export 
idtes  are  quoted  direct  from   the  factory  in  Central   Europe 
to   destrnation    in    Great    Britain,   her  Dominioris,    or   other 
countries. 

It  is  the  practice  of  tfie  German  Railway  Administration  to  foster  by 
tj-y,  means  in  its  power  the  full  loading  of  all  trucks  forming  its  trains, 
ji'.-cial  reduced  rates  being  granted  for  lots  of  10  tons  and  upwards.  Much 
[  the  carriage  in  Central  Europe  has,  as  a  result,  passed  into  the  hands  of 
I  '  forwarding  and  collecting  agents  who  occupy  so  prominent  a  place  in  the 
i;>iness  life  of  those  countries.  By  combining  individual  parcels  so  as  to 
: m  10-ton  loads,  by  playing  off  the  railways  against  waterways,  by  bargain- 
:;  with  steamship  owners,  and  by  other  methods  available  when  large 
u.tntities  are  handled,  the  German  agents  can  quote  to  any  part  of  the 
>.rld,  through  rates  considerably  lower  than  those  which  the  unassisted 
Mtish  consignor  is  obliged  to»pay,  even  when  a  so-called  through  rate  is 
ii-iinable.  Further  concessions  in  rates  are  granted  by  the  Railway 
.1  ministration  in  Germany  on  all  goods  destined  for  export, 
llritish  railways  claim  to  give  equal  rates  to  all  who  bring  equal  traffic. 
iiU  they  are  ready  to  arrange  special  rates  with  anyone  fiaving  large  quanti- 
^  of  goods  for  conveyance  between  specified  stations.  A  German  forward- 
k4  agent,  acting  for  many  manufacturers,  has  a  large  quantity  of  traffic  to 
M-.r  to  the  British  railway  company  at  port  of  arrival,  in  lots  more 
luenient  to  the  railway  company  for  handling  than  is  the  case  with  any 
dividual  British  manufacturer.  He  can  therefore  make  use  of  the  railway 
inpanies'   most    favourable   rates,   and    especially    of   those    from   import   dock 

■  icions    to    destinations   inland.      Although    these   rates    may    not    theoretically 

preferential  rates,   they  are  so   in  reality,  for  a  reduced   rate   on    goods,  say 

ni   Hull  Docks   to  Liverpool,  although  open   to  everyone,  is  of  no  practical 

--■    to  any  British  marlufacturer,  and   thus  constitutes  a   substantial  preference 

favour  of  foreign  goods. 
Ill  regard  to  maritime  transport,  the  case  is  even  more  unfavourable  to  the 
iitish  manufacturer.  The  existence  of  agreements  between  shipping  com- 
nies  by  which  rates  of  freight  are  maintained  to  South  Africa,  Australia, 
il  elsewhere,  is  well  known,  and  these  are  rigidly  enforced  against  British 
lippers.  Such  agreements  do  not  seem  to  be  so  scrupulously  kept  in  Ger- 
uiy,  for  more  advantageous  terms  are  often  conceded  to  shippers  at  Ham- 
urg,  '  Bremen,  and  Antwerp.  W'itness^s  have  stated  that  at  times  it  has 
n   cheaper   to    ship    from    Great   Britain    to    Hamburg,   and   there   tranship 

■  :he  outward-bound  steamer,  than  to  load  in  this  country  into  a  vessel 
ing  direct  to  the  same  port  of  discharge.  Specific  instances  have  been 
Id    where    this   difference    in    freight    represented   a   large  sum   to    the    detri- 

nt  of  the    British    manufacturer. 

riie  Committee   considers   that    the    preference    so  afforded    calls  for   imme- 

ite   correction.      It   is  of   opinion   that   no  railway  rates  on  imported    goods 

iiijuld    be    less    per    mile    than    the   standard    rate  charged    for   similar   British 

^i"ids,  and  recommends  that  it  be  made  impossible  for  any  steamship,  whether 

British   or   foreign,   which    makes    use    of  British    ports,   to  charge  lower   rates 

'   foreigners  than  are  made  to  British  shippers  for  equal  distances. 

-Vttention  has  been  called  to  the  unsatisfactory  x>osition  of 
ranals  and  waterw-ays  in  this  counti-y  as  compared  with  those 
in  GeiTQany  and  elsewhere  abroad.  The  Committee  directs 
attention  Jo  the  report  and  recommendations  made  by  the 
Royal  Commission,  on  Canals,  and  urges  that  greater  use  be 
made  of  inland  water  transport.  The  inadequate  facihties 
"I-  handling  cargo  at  many  of  our  poi-ts  should  be  remedied. 

A  better  understanding  between  employers  and  employed 
~  essential  if  the  countrj-  is  to  take  advantage  of  the  businees 
-  liich  w'lU  undoubtedly  be  forthcoming  after  the  war. 

The  Committee  was  asked  to  prepare  an  interim  report 
regarding  nieasures  against  enemy  trade  to  be  adopted  on 
the  conclusion  of  peace.  This  interim  report  was  submitted 
on  October  11th,  1916,  and  is  set  out  in  an  Appendix.  Evi- 
ilenoe  since  received  has  sti'engthened  the  Committee  in  its 
opinion  that  even  more  stringent  means  should  be  taken  to 
lestiict,  after  the  war,  the  impoi-tation  of  such  manufac- 
tures as  can  be  made  in  British  factoiies. 

To  summarise  : — The  advantages  possessed  by  the  Geiinan 
mdusti-j',  none  of  w'hich  had  its  counterpai-t  in  this  country, 
^^■^■re  the  ab.sence  of  detrimental  legislation,  the  coincidence 
of  indust.iial  development  with  the  advent  of  applied  elec- 
tricity and  its  earlier  use  in  the  home  market,  protection  by 
import  duties,  State  influence  exei-ted  on  oflicial  departments 
to  buy  within  the  countrj-.  concentration  of  control  and 
iiganisa.tion  in  the  hands  of  ix)werful  corporations,  effective 
-tiindai'disation,  a  favourable  sy.stem  of  financial  and  govem- 
iiiontaJ  support,  and  preferential  shipping  and  railway  rates. 

The  evidence  leads  the  Committee  to  the  following  conclu- 
sions :  — 

1.  That  the  earnings  of  electrical  manufacturing  concerns 
have  been  insufficient,  in  most  instances,  to  attract  capital 
for  development. 

•2.  That  electricity  has  not  been  u-sed  «in  this  country  to 
the  same  proportionate  extent  as  in  Germany  or  America. 

■i.  That  the  necessity  of  retaining  the  home  markets  as  a 
iiasis  of  overseas  trade  has  never  been  properly  recognised 
m  this  country. 

1.  That  our  fiscal  system  has  in  the  past  operated  ad- 
versely to  our  manufacturers. 

"i.  That  the  dependence  of  manufacturing  upon  finance  has 
irt  been  generally  appreciated,  and,  in  contrast  with  German 
practice,  British  financiers,  when  providing  funds  for  enter- 
I'rises,  have  not  Ijeen  accustomed  to  impose  conditions  ensur- 
ing the  use  of  British-made  goods  for  original  equipment. 
'  \ten.sions,   and   renewals. 

Ct.  That  the  Government  and   public  of  this  country  have 

•en  unduly  influenced  by  the  fear  that  combination  or  asso- 

i.ition  might  result  in  enhanced  prices,  and  have  lost  sight 

■!  the  advantages  attending  combination  or  association — such 

■IS  reduced  cost  by  producing  in  large  quantity  in   standard 


patterns,    and   the  united  front  ^^hich  can   be   presented   in- 
competing  abroad  against  foreign  manufactures. 

7.  That  in  Great  Britain  the  facilities  for  cargo  handling 
and  transport,  including  carnage  by  canals  and  watenvays, 
compare  unfavourably  with  those  of  Germany  and  America. 

8.  That  a  better  understanding  between  emploj'ers  and  em- 
ployed, and  better  working  and  housing  conditions  are 
essential. 

9.  That  after  the  war  a  lar^e  increase  in  every  branch  of 
electrical  industry  at  home  and  abroad  may  confidently  be 
expected,  and  that  measures  on  the  lines  indicated  in  this 
report  should  be  taken  to  secure  the  business  for  British 
manufacturers. 

Section  IV. — Financial  :   Interdependence  Between 
Manufacture  and   Finance. 

The  Committee  was  asked  to  submit  an  inteiim  leport  on 
the  questions  of  banking  and  finance,  as  they  affected  the 
electrical  industry  in  all  its  departments.  This  appears  as  an 
appendix  to   the  rejjort. 

While  every  industry  requires  for  its  development  the  out- 
lay of  new  ciTpital,  that  of  electrical  manufacturing  is  perhaps 
mor«  dependent  than  any  other  on  the  help  of  a  powerful 
financial  system.  The  major  part  of  its  activity  is  connected 
with  /enterprises  involving  heavy  expenditure  which  may  not 
become  immediately  remunerative,  and  the  concessionaire, 
inventor,  contractor,  or  manufacturer  must,  therefore,  for 
such  projects  as  the  construction  of  a  new  electric  railway, 
the  electrification  of  an  existing  line,  the  introduction  of  new 
processes  and  apparatus,  or  the  equipment  or  extension  of  a 
generating  or  transmission  system,  have  facilities  for  recourse' 
to  financial  organisations  prepared  to  stand  a  temporary 
capital  lock  up  of  considerable  magnitude.  ' 

In  Great  Biitain  such  facihties  do  not  exist  in  an  adequate, 
degree,  .  .  .  there  has  never  been  created  any  organised 
co-operation  between  her  finance  and  her  manufacture.  So 
far  as  Biitihh  joint  stock  banks  are  concerned,  their  liabilities 
to  the  public,  large  as  compared  with  their  capital,  forbid 
their  lending,  except  with  a  safe  margin  on  security  readily 
realisable.  Obviously  it  is  outside  the  province  of  such  in- 
stitutions to  provide  money  for  an  enterprise,  whether  at 
home  or  abroad,  invohong  a  heavy  and  possibly  a  long  im- 
mobilisation of  funds,  no  matter  what  its  prospects  may  be, 
or  however  great  the  employment  it  may  provide  for  British 
industrj'.  That  this  principle  is  sound  does  not  admit  of 
doubt,  for  notwithstanding  many  reeuning  periods  of  in- 
dustrial depression  no  financial  crisis  has  occurred  in  this 
counti-y  for  many  years. 

In  default  of  assistance  from  the  banks  help  must  be  sought , 
from  other  great  financial  institutions  whose  immense  aggre- 
gate wealth  could,  by  organised  co-operation,  easily  enable 
them  to  handle  propositions  too  large  for  any  of  them  individu- 
ally, but  such  organisation  has  been  wanting.  The  usual 
prtctice  of  our  financiers  being  to  place  the  enterprise  with  the 
public  through  the  Stock  Exchange,  limiting  themselves  to 
the  function  of  underwriters,  they  natm-ally  tend  to  confine 
themselves  to  projects  hkely  to  be  attractive  in  the  near  future, 
looking  askance  on  thos6  involving  any  lengthened  lock  up. 
Such  enterprises,  usually  the  most  important  from  the  national 
or  Imperial  point  of  view,  often  either  miss  fire  altogether, 
or,  as  the  only  alternative,  fall  into  the  arms  of  banks  abroad 
who  lay  themselves  out  for  such  business. 

The  Bi'itish  manufacturer  suffers  from  another .  disability. 
He  might  naturally  expect  that  when  the  aid  of  British 
capital  is  obtained,  the  orders  for  the  plant  purchased  with 
it  would  be  placed  at  home.  But,  paradoxical  as  it  may  seem, 
he  is  often  baidked  of  his  hopes  through  the  very  fact  that 
London  is  the  financial  centre  of  the  world  and  has  attracted 
to  it  so  many  foreigners  as  to  have  created  an  atmosphere 
more  cosmopolitan  than  national.  The  British  financier  has 
not  only  lost  any  sense  of  obligation  to  apply  British  capital 
for  the  benefit  of  British  industry,  but  has  allowed  his  activi- 
ties, whether  as  a  capitalist  or  a  company  promoter,  to  be 
constantly  exploited  in  the  interests  of  German  industrj'. 

In  Gemiany  the  conditions  are  totally  different.  There,  a 
thoroughly  organised  alliance,  offensive  and  defensive,  has 
been  elaborated  between  manufacture  and  finance.  Banks 
and  manufacturing  concerns,  have  common  directors,  and  on 
the  boards  of  both  there  sit  technical  and  commercial  experts. 
The  banks  link  themselves  together  to  provide  facilities  for 
industrial  expansion,  and  co-operate  with  each  other  and  with 
the  great  manufacturers  in  forming  subsidiary  banks  and 
financial  institutions  for  special  purposes.  The  German 
financiers  do  not,  at  the  start,  attempt  to  place  an  enterprise 
on  the  market  as  is  the  practice  in  England.  Guided  always 
by  expert  advice  they  seldom  touch  a  project  in  itself  unsound. 
They  find  the  money  themselves  or  through  their  allied  groups 
,.and,  not  afraid  of  the  lock  up.  wait  till  success  is  shown 
before  they  unload   on    the  public. 

.\n  important  instrument  in  the  development  of  the  system 
of  so-called  "  peaceful  penetration  '_'  has  been  the  Schimmel- 
pfeng  Institute,  a  commercial  inteUigence  agency  with 
branches  in  all  the  principal  business  centres  of  the  world, 
which  has  supplied  detailed  information  regarding  business 
firms  to  its  head  office  in  Berlin,  and  has  practically  acted  as 
a  spy  .system  for  the  benefit  of  Gennan  industry.  The  Board 
of  Trade  has  made  an  order  to  wind  uj?  the  business  of  the 
Schimmelpfeng  Institute  in  this  country. 

By  these  means,  and  by  agreements  with  foreign  concerns, 
the  German   manufacturers  have  secured   a   commanding  in- 
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tiuemw  in  the  oJixinciil  buMiu'ss  in  tlic  noighbounny  iountrio.<. 
notably  in  Russia,  Ital.v,  Boltoum  and  Switzerland,  and  il 
measures  are  not  taken  in  time  this  iwnetration  will  certainl.v 
continue  to  progress  overj'whera  after  the  war.  The  greiit 
Gennan  conceJTis  have  large  funds  available  for  thi.s  purix)se. 

The  attention  of  the  Committee  has  been  di-awn  to  the 
balance  sheets  for  the  year  1915  of  the  A. E.G.,  the  Siemens- 
Schijckert  Co..  and  the  Bergmann  Co.,  which  show  cash 
balances  of  6J,  "24  and  IJ  millions  sterling,  respectively.  This 
accumulation  of  funds  is  recognised  as  ready  and  available  for 
peace  products,  and  the  fact  emphasises  the  necessity  for 
tmancial  assistance  being  at  the  disposal  of  British  manufac- 
turers who,  owing  to  exceed  profits  duty  and  other  taxation, 
find  great  difficulty  in  mating  provision  for  trade  after  the 
war. 

That  which  has  been  done  in  tlie  past  by  German  financial 
institutions  and  recently  by  French  and  American  sj-ndicates 
or  industrial  banks  could  undoubtedly  be  achieved  by  one  or 
more  British  financial  institutions  specially  concerned  with 
engineering  enterprise. 

Mr.  Runciman  gave  practical  effect  to  his  opinion  by  ananc- 
ing  for  Government  assistance  in  the  creation  of  a  bank  de- 
signed to  aid  in  the  commercial  and  industrial  development 
of  Italy.  The  Committee  is  strongly  of  opinion  that  the 
e.stablishment  of  industrial  banks  is  essential  not  only  for  the 
purposes  mentioned  in  the  interim  report  but  in  order  to 
provide  capital  both  for  the  reorganisation  and  expansion  of 
the  engineering  industry.  Such  in.stitntions  assisted  by  the 
advice  of  expert  assessors  would  help  to  protect  the  public 
against  unsound  speculative  ventures  and  would  exercise  a 
profound  influence  in  placing  industrial  entei-prise  on  a 
stronger  financial  basis. 

Section  V. — Impebiai,  Control  of  Sources  of  Electrical 
Energy. 

Stiiking  evidence  has  been  submitted  of  the  manner  in 
which  German  or  American  control  has  been  secured  in  exists 
ing  companies  in  the  British  dominions  and  possessions. 
The  committee  is  impressed  with  the  necessity  for  legislation, 
enacting  that  a  company  registered  in  Great  Britain  or  its 
Dominions  should,  unless  otherwise  clearly  expressed,  be 
really  British,  and  that  no  control,  direct  or  indirect,  should 
be  exercised  otherwise  than  by  British  subjects.  Companies 
of  foreign  origin  or  under  foreign  control  should  be  clearly 
indicated  as  such.  It  is  suggesf<^d  that  in  particular  India 
and  the  self-governing  dominions  should  take  stock  of  their 
facilities  lor  generating  electricity,  whether  from  water-pow'er, 
coal,  oil.  or  other  sources  of  energy,  and  should  appreciate 
their  permanent  and  ever-increasing  importance  to  the  Empire. 
The  Canadian  Government  has  already  taken  an  active  part 
in  broad  questions  of  this  kind,  more  especially  in  connection 
with  the  water-power  available  from  the  St.  Lawrence  river. 

The  committee  urges  that  electrical  supply  ought  to  be  con- 
sidered as  a  matter  of  Imperial  importance  upon  which  other 
manufacturing  trades,  all  fomis  of  railway  traction,  munition 
W'Orks,  the  production  of  fertilisers  and  other  aids  to  agricul- 
ture wtII  largely  depend,  and  that  the  Empire's  available  re- 
sources for  this  purpose  should  not  be  allowed  to  pass  into 
alien  hands  or  under  ahen  control.  The  same  considerations 
apply  to  the  conservation  of  natural  products  and  raw  materials 
essential   to  our  electrical  manufacturing  industries. 


CORRESPONDENCE. 

Lettert  receired  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
tlie  following  week.  Corregjjondeiitu  should  forward  their  communi- 
cations at  the  earliest  pogxihle  moruent.  No  letter  can  he  published 
unless  we  have  the  writer's  name  and  address  in  our  possesieion. 


Instruments  for  CentrahStation  Switchboards. 

With  reference  to  the  article  by  Mr.  G.  W.  Stubbings  in 
the  Electrical  Eeview  of  June  14th,  many  of  his  statement* 
appear  to  be  incorrect  and  to  require  some  counter-balancing. 

I'ceder  Ammelers. — Cheapness  mus-t  not  bo  the  ruling  feature; 
robustness  is  of  primarj'  importance.  The  instrument  should 
not  go  out  of  action  the  first  time  it  has  to  withstand  a  short. 
So  many  ammeters  fail  and  are  useless  for  this  reason.  The 
moving-iron  pattern  appears  to  be  most  hkely  to  stand  up  to 
thorts,  as  the  forces  do  not  go  up  proportionately,  seeing 
that  long  before  this  point  is  reached  the  iron  is  saturated. 
Really  good  British  moving-iron  ammeters  can  now  be  obtained 
that  are  an  ornament  to  any  board,  and  are  as  good  inside  as 
•they  look.  Such  will  read  a  low  iiercentage  of  full-load  cm-- 
rent,  are  excellently  damped,  and  will  stand  repeated  applica- 
tions of  50  times  full  load  for  say  J  second  without  appreciable 
zero  shift,  and  with  no  permanent  damage  whatsoever. 

Integrating  Wattmeters. — The  writer  thoroughly  agrees  that 
reliable  and  accurate  watt^hour  meters  for  main  switchboards 
of  venerators  are  essential ;  otherwise  how  can  the  cost  per 
unit  be  obtained?  Many  cases  have  come  to  the  writer's 
knowledge  in  which  all  other  instruments  were  provided,  but 
not  integrating  meters,  or  if  provided,  they  have  perhaps 
not  been  checked  or  examined  for  ten  years,  and  the  cost-per- 
imit  figure  is  in  consequence  little  better  than  guesswork. 
The  writer  takes. strong  exception  to  Mr.  Stubbings's  remarks 
as  regards  the  type  of  watt-hour  meter  to  be  used,  Mr.  Stub- 


bings having  placed  the  Aron  clock  type  first.,  and  the  iv- 
niainder  mei-ely  "also  rans."  Brake  magnets  are  not  such 
terrible  things  as  they  are  made  out  to  be,  and  surely,  if  any 
degree  of  accuracy  is  required,  integrating  instruments,  what- 
ever their  type,  of  any  importance  should  be  calibrated  at 
least  once  per  annum,  when  any  deterioration  of  the  brake 
magnets  is  at  once  apparent.  As  a  matter  of  fact  the  occa- 
sional weakening  of  the  brake  magnet  has  a  tendency  to 
counteract  the  effei-t  of  dust  and  wear,  etc.,  on  the  meter. 
The  writer  has  experienced  many  magnets  which  have  not 
shown  1  per  cent,  deterioration  in  five  years,  Bome  leea  than 
1  per  cent,  in  ten  years.  Generally  speaking,  the  magnets, 
if  they  do  age,  settle  down  to  a  fairly  peiinanent  value  at 
the  end  of  the  first  three  years,  and  much  of  this  change 
has  been  due  to  war  conditions  and  the  difficulty  of  obtain- 
ing material  and  of  keeping  them  long  enough  in  etock  before 
using  them. 

For  D.O.  work,  the  mercury  type  of  watt-hour  metci',  pai'- 
ticularly  for  large  powers,  is,  in  the  writer's  opinion,  by  far 
the  besJt  on  the  market.  The  Aron  meter,  with  its  multitu- 
dinous i>arts,  to  give  reasonably  accurate  results  must  be 
periodically  removed  for  complete  overhaul  and  cleaning  of 
clockwork  by  a  real  expert.  Even  .then  the  shunted  type, 
as  used  in  such  cases  in  which  the  iseudulums  act  as  the 
current  element,  necessitating  large  shunt  drops— generally 
.2  V. — and  many  connections  and  contacts  in  the  shunted 
current  cii-cuit,  has  been  proved  by  a  very  complete  and  caieful 
series  of  tests  recently  carried  out  to  lack  a  reasonable  degree 
of  consistency  in  registration,  which,  in  a  pair  or  more  of 
meters  in  series,  is  essential  to  give  a  consumer  or  engineer 
confidence  in  their  accuracy.  These  tests,  which  lasted  over.  . 
many  weeks,  showed  that  two  exactly  similar  Aron  meters, 
specially  built  to  run  together,  when  tested  under  the  same 
conditions  irith  every  precaution,  would  vary  against  each 
other  by  over  2  per  cent,  from  day  to  day,  whereas  a  pair  of 
mercury'  watt-hour  meters  tested  at  the  same  time  did  not 
show  more  than  one-tenth  of  this  divergence. 

With  reference  to  three-phase  work  and  the  suggested  use 
of  two  single-phase  meters,  this  the  writer  strongly  condemns, 
and  the  only  alternative  to  the  two-wattmeter-element  meter 
is  three  single-phase  meters  with  pressures  connected  to 
neutral,  or  a  triple-element  meter  in  which  the  elements-are 
quite  distinct  and  preferably  each  has  its  own  disk. 

A  well-made  induction  meter  is  a  most  simple  and  reliable 
instrament.  and  where  an  extremely  high  degree  of  accuracy 
is  required,  it  can  be  obtained  on  this  pattern  with  some 
detail  modifications.  The  writer  has  seen  figures  showing  that 
several  pairs  of  meters  so  modified  have  ran  day  after  day  at 
various  loads  with  no  greater  divergence  than  1  in  2,000,  and 
a  maintenance  of  their  original  accuracy  over  months  better 
than  1  in  1,000.  The  complicated  clockwork  of  the  Aron  meter 
does  not,  admittedly,  permit  of  anything  approaching  this 
sustained  high  accuracy. 

Another  point  which  tells  heavily  against  the  Aron  meter 
for  D.C-  or  A.C.  is  the  question  of  routine  testing  in  situ. 
The  Aron  meter  does  not  lend  itself  to  fairly  easy  and  accurate 
te.sting,  and  it  needs  it  as  much  as  and  probably  much  more 
than  other  types. 

It  appears,  therefore,  that  Mr.  Stubbings's  advocacy  of  Aron 
meters  for  all  and  every  supply  is  scarcely  justified,  and  that 
he  is  very  unduly  biased  in  its  favour.  The  writer  is  led 
to  believe  that  there  are  several  engineers  about  the  country 
who  would  give  favourable  consideration  to  moderate  offers 
for  various  Aron  meters  for  which  they  have  no  further  use. 

However,  the  phrase,  "usually  it  is  possible  in  modern 
central  stations  to  keep  the  power  factor  of  the  system  in 
the  neighbourhood  of  unity."  is  perhaps  the  si>ecial  tit-bit  of 
the  article. 

June  Q&th,  1918.  A.M.I.E.E. 

Books  for  Prisoners  of  War. 

I  venture  to  appeal  through  your  columns  on  behalf  of  the 
British  Prisoners  of  War  Book  Scheme  (educational).  The 
principle  of  our  work  is  to  send  out  to  British  prisoners 
educational  books  of  all  grades  and  kinds  in  response  to  and 
suited  to  'the  capacities  of  individual  applications.  Among 
such  demands  there  are  naturally  a  large  number  of  requests 
for  scientific  and  technical  works,  and,  in  particular,  for 
books  on  electrical  theory  and  engineering  practice  from  the 
most  elementary  manuals  to  the  latest  and  most  advanced 
treatises. 

Our  appeal,  therefore,  is  especially  for  donations,  either  of 
books  or  of  rnoney,  to  enable  us  to  continue  to  meet  these 
requests.  ■< 

In  view  of  the  probable  considerable  development  in  the 
near  future  of  the  use  of  electricity  in  many  spheres,  notably 
as  motive  power  in  factories,  and  of  the  creation  of  large  central 
stations  for  such  purposes,  and  of  hydro-electric  undertakings, 
it  is  clearly  to  the  interest,  not  merely  of  individual  firms,  but 
of  the  engineering  industries  of  the  country  as  a  whole  that 
every  encoui'agement  should  be  given  to  such  prisoners  as  are 
anxious  to  begin  or  to  extend  their  studies  of  these  subjects. 

Apart,  of  course,  from  this  commercial  side  of  the  question, 
there  is  the  other,  the  humanitarian  and  psychological  side, 
of  providing  for  active  intellects  congenial  occupation  as  a 
distraction  from  the  circumstances  of  prison  camp  existence. 
The  value  of  this  is  not  a  matter  of  imagination  but  of  fre- 
quent confii-mation  by  the  prisoners  themselves. 

Your  readers   will  appreciate  the   importance  of  all  fcooks 
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ihey  can  offer  being  up  to  date.  The  demand  for  books  will 
<»ntinue  and  almost  certainly  increase  owing  to  the  nmnber 
of  prisoners  that  have  been  taken  in  the  recent  fighting. 

Donations  of  books  or  money  should  be  addressed  to  me  at 
the  Victoria  and  Albert  Museum,  South  Kensington,  S.W.7, 
and  marked  "  Prisoners  of  War." 

Alfred  T.  Davies, 

Ho7i.    Director. 
J^ndon,  S.W.,  June  mh,  191S. 


National  Electric   Power   Supply. 

The  time  at  the  disposal  of  the  members  of  the  I.M.E.A. 
at  the  meeting  in  Manchester  last  week  was  obviously  quite 
insufficient  for  a  discusion  of  this  matter  in  all  its  aspects, 
and  I  desire  to  seek  the  indulgence  of  your  columns  at  some 
length,  as  I  feel  that  a  subject  which  is  of  such  supreme 
importance  cannot  be  too  freely  ventilated. 

Reverting   to   the  Manchester  discussion,    two   points  were   ** 
pix>minently  brought  out :  (1)  that  there  is  an  economical  limit 
to  the  size  of  power  stations;    (2)  that  overhead  lines  in  this 
country  are  not  desirable.    These  considerations  are  boimd  to 
have  an   important   bearing  on  the  financial   aspect  of  the 


Now  as  to  the  parrot-cry  of  "cheap  electricity  ";  it  is  for- 
tunate that  the  reports  of  the  depai-tmental  committees  of 
the  Board  of  Trade  in  regard  to  our  staple  industries  have  been 
issued  in  synchronism  with  the  power  supply  report,  as  they 
throw  an  interesting  light  on  the  requirements  of  such  in- 
dustries to  meet  the  after-war  conditions. 

In  the  report  on  the  engineering  trades  we  find  the  follow- 
ing :— 

1.  British  Outlook. — "From  the  point  of  view  of  this 
'M)untry,  if  not  only  peace,  but  cordial  relations,  between 
japital  and  labour  be  established,  if  restriction  of  output  can 
l)e  abolished,  if  raw  materials  can  be  obtained  at  reasonable 
■prices,    and   the    plants  of  the   engineering  trade  worked  to 

^  their  full  economic  capacity,  we  see  no  reason  to  doubt  that  it 
should  be  possible  to  maintain  wages  at  a  high  level,  to  main- 
itain  the  present  hours,  and  yet  to  produce  an  increased  output 
jt  a  lower  price  than  heretofore." 

2.  Neutral  Countries. — "  No  heroic  measures  ai'e  required. 
It  is  merely  s  question  of  constant  attention  to  business,  great 
care  in  manufactui'e,  and  prompt  delivery.  We  have  already 
refei'red  to  the  assistance  he  needs  by  the  proper  extension 
■of  credit.  Given  this  and  due  diplomatic  support  we  think 
'the  British  manufacturer  can  be  relied  upon  to  put  up  a 
good   fight  in  competition  in  neuti-al  markets." 

3.  Freight  Combines  and  Rates. — "  That  British  traders 
have  rates  for  shipping  goods  at  any  United  Kingdom  port 
not  higher  than  those  at  any  North  Sea  or  Channel  port.  That 
special  faciUties  be  given  by  railway  and  shipping  companies 
on   trade  for  export." 

Then  in  the  report  on  the  iron  and  steel  trades  we  read  : 
"The  fundamental  {hung  is  to  gain  control  of  large  deposit* 
of  iron  ore  as  far  as  possible  within  1:he  Empire.  To  develop 
these  resources  large  sums  must  be  expended,  not  only  in 
the  working  of  the  mines,  but  also  for  the  construction  of 
railways,  the  building  of  special  ships  for  the  transportation 
of  ore.  of  large  docks  and  discharging  and  loading  appli- 
ances." 

Supplementary  to  this  we  are  told  as  follows  :  "  One  thing 
is  certain.  No  industrial  reconstruction  involving  heavy  ex- 
penditure can  be  undertaken  unless  during  the  period  of 
growth  at  least  the  industry  thus  reborn  can  be  protected 
from  the  external  attacks  of  full-grown,  competition,  whose 
one  object  will  be  to  maim  and  cripple  a  new  British  iron  and 
eteel  industry." 

The  following  dissension  by  a  member  of  the  committee 
to  the  principles  which  the  latter  paragraph  enunciates  is 
noteworthy,  and  apphes  with  equal  force  to  the  "  State  aid  " 
'proposals  for  power  supply:  "I  specially  deprecate  using 
the  funds  of  the  taxpayer  for  the  purpose  of  private  enter- 
prise under  any  circumstances,  and  all  the  more  when  in 
all  probabiUty  this  will  '  involve  heavy  depreciation  of  capital 
values.'  " 

In  the  same  report  the  following  important  statements 
occur : — 

Means  of  Transport. — "The  evidence  of  many  witnesses  ha.? 
brought  prominently  to  the  notice  of  the  Iron  and  Steel  In- 
dustries Committee  the  great  advantage  in  world  competition 
which  is  conferred  upon  foreign  competitors  by  the  possession 
of  cheap  and  efficient  means  of  transport,  bothof  raw  material 
and  of  manufactured  goods.  Cheapness  of  internal  transport 
often  outweighs  serious  disadvantages  of  geographical  posi- 
tion." 

Railways. — "Internal  transport  in  the  United  Kingdom  is 
almost  wholly  in  the  hands  of  the  railway  companies,  and 
the  carriage  charges  of  these  companies  have  an  influence 
upon  the  cost  of  raw  material  as  well  as  upon  the  selhng 
price  of  the  finished  product.  A  comparison  of  railway  rat^ 
upon  iron  and  steel  products  and  the  materials  used  in  theij- 
manufacture  proves  that  British  railways  charge  much  more 
heavily  than  railways  in  the  U.S.A.  and  Germany,  as  may 
be  seen  clearly  from  the  appended  statistics,  page  40." 

"The  Committee  consider  that,  as  the  railways  are  holders 
of  monopohes  granted  by  the  State,  and  as  their  service  is  of 
a  national  character,  they  should  be  regulated  by  the  State 
to  the  utmost  advantage  of  industry,  provided  that  their 
shareholders  are  guaranteed  a  return  upon  capital  invest.ed." 


Coming  to  the  report  on  the  textile  trades,  the  importance 
of  the  Manchester  district  in  regard  to  the  cotton  trade  is 
emphasised  as  being  due  to  various  national  advantages, 
including  "  an  abundance  of  cheap  coal." 

In  reference  to  production  after  the  war,  it  is  stated  :  "  We 
must,  however,  in  the  main  rely  upon  continuous  improve- 
ments in  our  methods  of  production — the  drastic  scrapping 
of  out-of-date  plant  and  the  adoption  wherever  possible  of 
labour-saving  machinery,  the  organisation  of  ovi  industries 
with  a  view  to  the  highest  collective,  as  well  as  individual, 
efficiency,  production  on  a  large  scale  and  combined  seUing 
in  such  industries  as  admit  of  them,  efficiency  of  management 
in  all  branches,  higher  and  more  widespread  commercial  and 
technical  education,  and,  perhaps  most  important  of  all,  high 
efficiency  of  labour,  so  as  to  attain  the  maximum  output  both 
in  quantity  and  quahty.  High  wages  must  be  accompanied 
by  high  output." 

In  a  later  paragraph  the  following  occurs :  ''  We  find  that 
electricity  is  not  very  largely  used  for  driving  textile 
machinery.  This  may  be  due  to  the  relatively  high  cost  of 
cun-ent,  owing  to  the  absence  of  large  central  power  stations 
in  the  industrial  districts.  We  consider  that  the  estabUshment 
of  such  central  power  stations  producing  current  from  large 
generating  units  with  a  maximum  of  economy  might  prove 
of  great  advantage  to  some  of  the  textile  industries." 

Notice  the  quahfication  "  might  prove  of  great  advantage  to 
some  ..." 

The  reason  for  this  is  not  far  to  seek,  and  indeed  is  con- 
tained in  a  former  paragraph  in  the  report  as  follows:  "  We 
notice  that  electric  power  is  very  httle  used  in  Lancashire 
for  driving  textile  machinei-y.  \\'hether  this  is  due  to  the 
absence  of  large  central  power  stations  in  the  industrial 
districts,  or  to  the  cheapness  of  coal  and  the  relatively  small 
part  the  cost  of  motive  power  plays  in  the  total  cost  of  pro- 
duction, we  are  not  prepared  to  say." 

Now  the  above  quotations  are  in  striking  comparison  with 
the  conclusion  of  the  Electric  Power  Supply  Oommittoe, 
wherein  they  state  that:  "A  highly  important  element  in 
reducing  manufacturing  costs  will  be  the  general  extension 
of  the  use  of  electric  power  supplied  at  the  lowest  jwssible 
price,  and  it  is  by  largely  increasing  the  amount  of  power 
used  in  the  industry  that  the  average  output  per  head,  and, 
as  a  consequence,  the  wages  of  the  worker,  can  be  raised." 

The  only  reference  to  electric  power  in  all  the  departmental 
reports  is  in  connection  with  the  textile  trades,  as  quoted 
above.  Therefore  in  regard  to  existing  trades  it  has  not  been, 
and  could  not  be,  proved  that  the  price  of  electricity  has 
hindered  our  industrial  concerns. 

Apart  from  the  extracts  quoted  above,  many  other  matters 
are  dealt  with  in  the  reports,  which  clearly  indicate  that  it 
is  not  cheaper  electricity,  but  other  more  vital  questions  which 
are  life  and  death  to  the  industries. 

Certain  new  industries  which  relatively  require  large 
amoimts  of  power  may  be  estabhshed  in  the  future,  and  I 
am  certain  that  their  requirements  would  have  been  met 
had  such  industries  been  proposed  in  the  past,  as  adequately 
as  they  can  be  met  in  the  future  without  the  drastic  proposals 
contained  in  the  report. 

Coming  to  the  question  of  the  financial  proposals,  there  is 
no  doubt  that  State  aid  must  be  invoked  if  the  intentions  of 
the  Committee  of  substantially  reducing  the  present  charges 
for  electricity  are  realised. 

The  framers  of  the  E.P.S.  report  appear  to  imagine  that 
theii's  would  be  the  only  claim  upon  the  State  funds,  but 
in  all  the  reports  referred  to  above,  Stat-e  aid  for  some  purpose 
is  recommended.  i  -.. 

The  following  from  the  textile  trades  report  will  be  suffi- 
cient:  "Almost  complete  unanimity  is  expressed  that  the 
dye-producing  industry  should  be  fostered  by  State  assistance 
in  order  to  render  the  cotton  ti-ade  independent  of  external 
sources  of  supply." 

In  addition  to  these  claims,  the  cost  of  the  war  will  be 
more  than  we  care  to  think  about,  and  the  claims  of  education 
and  housing  will  be  very  pressing,  so  that  unless  the  power 
schemes  can  be  proved  to  be  financially  sound  without  State 
aid  they  should  be  ruled  out. 

After  all.  State  aid  amounts  to  greed  and  selfishness,  for 
the  folk  who  will  ultimately  benefit  will  be  the  shareholders 
of  the  industrial  concerns  who  use  the  subsidised  powex 
supply. 

The  E.P.S.  report  definitely  states  "  that  there  should  not 
be  restrictions  in  regard  to  ownership  or  the  setting-up  of 
private  installations."  Obviously,  therefore,  industrial  con- 
cerns will  not  take  the  national  supply  because  it  is  a  national 
supply,  but  because  it  suits  their  pocket  better  to  do  so. 

Consequently  if  it  is  imperative  that  the  power  supply  which 
is  only  .a  small  percentage  of  the  total  costs  of  an  industrial 
concern  be  subsidised  by  the  State,  how  much  more  impera- 
tive must  it  be  that  the  other  factors  in  the  cost  be  subsidised, 
or,  to  take  the  argument  to  its  logical  conclusion,  all  indus- 
tries should  be  nationalised. 

Briefly,  then,  (1)  no  case  has  been  made  out  for  a  sub- 
stantially cheaper  supply  of  electricity  than  at  present  exists ; 
('2)  no  case  has  been  made  out  that  such  cheaper  supply  can 
be  produced  without  State  aid,  and  (3)  no  case  has  been  made 
out  that  electricity  should  have  a  paramount  claim  for  State 
aid. 

Despite  these  defects  in  the  E.P.S.  report,  the  recornmenda- 
tion  in  regard  to  the  new  body  of  Electricity  Commissioners 
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i3  excellent,  provided  a  suitable  selection  is  made,  and  that 
properly  defined  and  not  unlimited  powers  are  conferred  upon 
tbem. 

The  proposed  district  boards  may  be  a  compromise,  and  a 
iiood  idea,  but  why  not  give  extended  powers  to  existing 
authorities  or  confer  powers*  upon  County  Councils?  The 
latter  have  excellent  opportunities  of  knowing  the  require- 
ments and  resources  of  their  areas,  together  with  means  of 
raising  the  necessary  capital.  Existing  authorities  or  County 
Councils  or  both  in  co-operation,  if  endowed  with  the  powers 
and  privileges  which  are  proposed  for  the  district  boards, 
would,  without  doubt,  bo  able  to  effect  the  desired  conserva- 
tion of  coal,  and  provide  any  extended  supply  required  with 
an  equal  conservation  of  capital,  and  without  despoiling 
municipalities  and  others  of  that  which  they  have  toiled  long 
and   patiently  to  attain. 

There  are  other  point.s  which  space  forbids  me  from  touch- 
ing upon,  but  I  trust  the  foregoing  will  help  to  counteract 
some  of  the  exaggerated  claims  and  statements  put  forward 
in  connection  with  this  very  debatable  subject. 


Carhsle,  June  mh,  1918. 


Fredi.  W.   Purse, 

<iCih,    Fhririrnl    Fnninf 


\    Question  of   Competition. 

Termit  me  to  thank  you  for  the  publicity  given  to  my  letter 
of  May  31st  on  the  above  matter.  Owing  to  Mr.  Tate's  letter 
appearing  in  this  week's  Review,  it  is  necessary  for  me  to 
point  out  that  although  I  had  sufficient  evidence,  I  thought  it 
better  to  have  an  interview  with  the  electrical  engineer  and 
manager  of  the  supply  company  and  point  out  the  conse- 
quences of  the  statements  complained  of  continuing;  he  having 
admitted  one  of  my  complaints  to  be  justifiable  and  giving 
an  undertaJring  that  the  matter  would  not  occur  again,  I  did 
not  trouble  the  solicitors  of  the  Contractors'  Association,  but 
would  like  to  say  how  promptly  they  brought  the  matter 
forward. 

The  question  of  competition  remains;  the  gentleman  men- 
tioned above  remarked  that  they  have  the  Parhamentary 
powers  to  do  contracting  and  contractors  are  not  wanted  in 
this  district.  What  an  ideal  balance  sheet  this  concern  would 
have  if  their  engineer's  ambitions  were  realised.  It  is  to  be 
hoped  that  these  extraordinary  powers  given  to  private  com- 
panies will  be  withdrawn  when  the  new  .supply  scheme  materi- 
alises. 

Watson,  Marsh  &  Co.  (Broadesbury).  Ltd. 
M.  Cohen,   Director. 

Ix)ndon,  N.W,.  July  1st,  1918. 


^t.9"8.     ■•  Scarchlighls,   4c."     \V.    rkiou.      June    ITlli 
9,980.    "  l.ock-oui    switches."        Ickanic    Electric    Co.   (B.irnum    i:    D.i 
June  17lh. 


10,02o.    "  .\pp.-tratus  for  concentr.ition  of  electric  wuvcs  in  a  single  direction 
or  upon  a  fixed  point."     E,  Bisetti  &  L.  RoiA.    June  18th. 

10,031.    "  Electric    stor.ifie    batteries     or     .-accumulators."    W.     Pbto.    June 
18ih. 

10,033.    "  Recording-machines    for    wireless,    &c.,    telegraphs."    E.    J.   Mbad. 
June  18th. 

10,037.    "  EU-ctrical  service  installations."     .V.  Gl'astavino  &    E.   Sicnorim 
June  18th. 

10.W9.    "  Rcxersc    current   electric    devices    of    the   Weatstone    relay    typ' 
E.  B.   WiDMoKE  &   Bkitisii  Tiiousos-HousTON  Co.    June  18th.         • 

10,0J9.    "  Electrodes  for  electric  arc   welding."    E.    Lancuepin.    June   18th. 

10,075.    "  El'.ctric  transformer  arrangements  for  producing  two-phase  current 
from  three-phase  supply  or  vice  versa."    J.  Biouv.    June  18th. 

10.081.    "Electrical  oil  switches."    Ferguson,  '  Pailin  i   Co.,    S.    Ftacusos 
&   G.  Paiuk.    June   19lh. 

10,099.    "  Telegraph   systems."    At.rrouATtc   TELfPitoNE    Ma.'<uf.ictcrisc    C-. 
H.   M.   ll.iRKiso.N    &    S.    R.  Smith.    June  19th. 

10.104.  "  Differential  electric    relays."    BRtTisil    Westikchouse    Electric 
.M«urACruRlNC  Co.    June  19ih.     (United   Slates,   June  19th,   1917.) 

10.105.  "  Electric  welding."    H.  D.  Morion.    June  19lh. 

1U.108.    "  .Automatic  telephone  exchange  systems."      Western   Electric  ( 
Ltd.     (Western    Electric  Co.).    June    19th. 

10.119.  "  Electric    rcictancos."     Biuiisii    Thomson-Hol'stok    Co.   S   E.    i/ 
W'EUMORB.    June  19th. 

10.120.  "  Electric  motar<ontrol   svstems."     British   Tiiomsok-Holston   Co. 
(jineral  Electric  Co.)    June  19th. 

10, lit.    "  Dynamo-electric    machines."        .\,     B.     Field    &    Vickers,'    Llt>. 
June   19th. 


10.187.  "  Battery    electrode    made    up   of    tapering    cellular    elements."    C. 
ZoKzi.     June  20th.     (Italy.   October   9th,  1916.) 

10.188.  Electro-mechanical     arrangement     for    distant     working    of    searclv- 
lights,   ic."    G.   Rebora.    June    20th. 

10,201.    "  Multiple-filament  eluctric  incandescent  lamps."     British  Tiiomsos- 
IIoostos   Co.    (General   Electric   Co.).    June   20th. 

10,203.    "Searchlights."       G.    .McClllock.       June  .20th. 

10,205.    "  Electrolytic  cells."    H.    C.    Jenkins,   East    Stratford   Works.    June 
20th. 

10,212.    "  Electric    transformers."    J.   R.  Beard,    fiLECTKicAL    Improvements. 
Ltd.,  *  S.  .A.  Sticnant.    June  20th.  ^ 

10,229.'    "  Electric  motor  control  and   switch  gear."    E.  ScUAnNER  &   J.    R. 
Walton.     June  21st. 

10,2oti.    "  Systems     of    elcx-tric     power    transmission'."       British  Thomsos- 
Mouston    Co.    (General    Electric    Co.).    June  21sl. 

10,286.    "  Generators   of  ^eclricalvascillations."    E.  MuRPllv.    June   21st. 

10,289  10.290.    "  Ionic  relays."     E.  \V.  Jordan  &  W.  H.  Eccles.     June  21sl. 

10,30fi.    "  Electric  signalling  systems  for  use    in    mines,    &-c."       Automatic 
Tllephone   .MANUFA(n-t;RiNC  Co.  &  C.  Remington.    June  22nd. 

10.309.     "  Director  for  X-rav  of  normal  incidence."      G.  C.  Campion.     June 
22nd. 

10.34!!.    ■•  l.;i.,ctric  condensers."        W.    H.    Goodman.      June  22nd. 


Trade  Associations. 

Your  leader  in  to-day's  issue  is  most  interesting,  and  I  .see  in 
your  "  Correspondence  "  columns  that  the  number  of  asso- 
ciations is  legion;  but  I  wonder  how  many  of  your  readers 
remember  the  first  electrical  association  formed  in  this  country 
on  December  14th,  1881? 

Can  you.  Sirs,  help  me  to  find  the  minute  book  which  wa.s 
kept  by  the  secretaries,  in  turn,  of  the  companies  at  whose 
offices  the  meetings  were  held? 

I  remember  that  Brush,  Edison,  Maxim  Weston,  Siemens 
and  Swan  were  members  of  the  association;  and  some  good 
was  done  by  these  firms  at  a  time  when  cutting  each  other's 
throats  was  the  order  of  the  day;  but,  when  Gooch  took  up 
the  Westminster  Aquarium  Exhibition,  certain  parties  found 
ways  of  getting  agents  to  do  that  which  members  had  agreed 
should  not  be  done;  and  the  association  fell  to  pieces  about 
3-5   years  ago. 

Some  of  us  were  younger  then,  and  many  of  us  were  not  vet 
bom.    .\re  we  any  better? 

June  mh,  1918.  '      "  "    " 
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Jun'riWh    ^^""""^  switches."    C.  C.  Garrard.  A.  H.  Railing  &  A.  F.  Searle. 

9,916.    "  Electric    contact   devices."    J.    Bein.    June    17th. 

9,918.    "  Electric  ignition  plugs."    C.  B.  Hlrst  &  J.  McBroom.     June  17lh 

'),938.    "  High-tension  magneto-electric  machines."    G.  Bl'llock.    June  17th. 

9,943.  ••  Ele<:tric  circuit  breakers."  British  Thomson-Houston  Col 
General    Electric  Co.).    June  17th. 

9,959.  "  Electric  ignition  apparatus."  Art.  Ges.  Brown,  Boveri  et  Cie 
June  17th.    (Germany,  June  16th,  1817.) 

"•.geo.    "  Electric    traction."    H.    .M.   E.  Mathe.    June  17th. 

9,973.    "  Signalling   systems."    W.  Prior.    June  17th. 

9,976.  "  Electric  condensers."  Philips-Brinton  Co.  lune  17th  tT'n',t«H 
States,  July  20th,  1917J  ■"  '^""*'' 
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UL'NICATIONS 


'■  X8XT. 

7,034.       .M.^GNETO-IGNrriON    APPARATUS    FOR    IMEKNAL-COMBUSTION     ENGINES.        .\kC. 

Ges.  Brown,  Boveri   et   Cie.     May   16th,  1916.     (107,000.) 
7,487.    Electric  cables.    A.   Pa.\ton.    May  24ih,  1917.    (116,122.) 
7,5<>3.    Time-element    electric    circuit    controlling    devices.       Relay  .Auto- 
matic  Telephone   Cq.    &   L.   C.   Bygravc.     May   25th,    1917.     (116,126.) 

7.680.  Me,\NS     for    SUPPORTING     ELECTRODES     IN    IONIC     TUBES,    FOR     USE     MORE 

PARTlcULARLV  IN  WIRELESS  telegraphv.     Osram-Robertson  Lamp  Works  &  F.  P. 
IJriver.     May   29th,    1917.     (116,133.) 

7.681.  .Means  for  supporting  ELECTKotiES  in  ionic  tubes,  for  use  mors 
cAKTicuLARLV  IN  WIRELESS  TELEGRAPHV.  Osram-Robi-rtson  Lamp  Works  &  C.  H. 
Haney.     May    29th,   1917.     (U6,134.) 

7.682.  .Means  for  supporting  electrodes  in  ionic  tubes,  for  use  .more 
PARTICULARLY  IN  WIRELESS  TELEGRAPHY.  Osram-Robertson  Lamp  Works  &  O. 
Durdle.     -May  29th,  1917.     (U6,13;.) 

!t,."i79.  Electric  lanterns  for  ilind  sign.uxing.  S.  D.  White  &  H.  Burge. 
July  3rd,   1917.     (116,179.) 

9,855.  Spark-dischargers  producing  imPulse-excitahon  and  uigh-frcquencv 
SPARKS.     A.    Kowalski.    July  25th,   1916.     (108.309.) 

10,335.     Electric  hot  pl.»tes.     F.  P.  Fletcher.    July  17th,  1917.     (116,183.) 

11,457.'  Ignition  apparatus  for  aviation  engines.  Soc.  Lorraube  Des  An- 
ciens  Establissementi  de  Dietrich  et  Cie  de  Luneville.  August  16th,  1916, 
a09,438.J 

12,158.  Cord  grip  for  electric  lamp  holders.  I".  H.  R.  Neville  &  J.  P. 
Kavanagh."  November    11th,  1916.     (Illi9«3.) 

1,367.  Telephone  receivers.  M.  S.  Conner.  September  I4ih,  1917, 
(116,201.) 

18,731.  .Means  for  coounc  the  commutators  op  electrical  .machines, 
E.  C.  R.  Marks  (Akt.  Ges.  Brown,  Boveri  et  Cie).  December  17th,  1917. 
(116,226.) 

191S. 

1,540.  Electric  lamp  holders.  A.  P.  Kuiherford.  January  26th,  1918, 
(116,239.)   • 

1,697.  Electrical  ignitton  apparati;s  for  intern.al-combustion  engines. 
Akt.  Ges.   Brown,  Boveri  et  Cie.       February  13th,  1917.      (113,784.) 

2,592.  Interkcptsr  for  electric  circuits.  R.  Bosch  (firm  of).  February 
13th    1918.     (Addition  to  25.880/11.)    (116.242.) 
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Wk  leaiii  from  the  Irish  BiiiJihr  that  in  u  circular  letter 
to  their  t-lients  the  tirm  of  Messrs.  O.  N.  Haden  cfe  Sons. 
Dublin,  say  that  us  some  firms  reconinitMul  the  use  of 
electricity  for  heating  and  cooking,  they  take  the  opportu- 
nity of  pointing  out  the  waste  involved  hy  such  a  system  in 
these  ilays,  when  fuel  is  not  only  so  costly,  but  is  getting 
more  setivce  every  year.  ,  They  quote  a  statement  by  the 
chairman  of  the  Dublin  Tramway  (\->.  to  the  effect  that 
by  the  introduction  of  new  coal-siiving  devices  they  were 
now  able  to  generate  14.300,000  units  by  the  consumption 
of  2l.9'.H)  tons  of  coal.  This  is  equivalent  to  G.">0  units  per 
ton  of  coal,  so  that  out  of  every  100  tons  of  coal  consumed. 
only  8  tons  can  be  effectively  utilised  for  heating  purposes. 
.Nfessrs.  Haden  add  that  they  feel  sure  that  these  figures 
will  cou\iiice  people  of  the  enormous  waste  involved  in 
heating  ami  cooking  by  electricity,  without  going  into  the 
further  inefficiency  by  losses  in  transmission,  ttc. 

On  the  other  hand,  it  is  a  significant  fact,  as  shown  by  Mr. 
II.  V.  Hopkins  in  a  paper  on  "  Electric  Cooking  and  Electric 
llanges,"  which  he  recently  read  before  the  N.E.L.A.  at 
Keno,  that  in  spite  of  the  war,  with  its  attendant  -rise  in 
prices,  and  the  fact  that  power  companies  as  a  whole  have 
not  pushed  their  domestic  business,  electric  range  sales  have 
steadily  increased  throughout  the  U.S.A.  In  this  country 
the  same  phenomenon  has  taken  place,  ami,  in  addition  to 
nnmei'ous  very  large  installations  in  the  provinces, 
we  can  point  to  the  Natioiuil  Kitchens  established  at 
Poplar  and  in  New  Bridge  Street  respectively,  whei'c  public 
ajipreciation  of  their  advantages  has  been  manifested  by 
their  rapid  growth  in  popularity.  The  results  that  have 
been  obtained  are  all  that  could  be  desired,  and  the  success 
of  these  establishinents  is  assured.  Inspeetore  from  the 
Ministry  of  Food,  while  preferring  steam  for  boiling  on  the 
score  of  economy,  cannot  speak  too  highly  of  the  merits  of 
electric  cooking,  on  account  of  its  cleanliness,  convenience, 
uniformity,  and  other  well-known  advantages.  In  par- 
ticular, they  fully  entlorse  the  claim  that  the  electric  oven 
effects  a  material  saving  in  the  case  of  meat,  besides  ret.aiii- 
ing  the  flavour  and  succulence  of  the  joiiit^  in  the  highest, 
degree. 

The  advantages  antl  benefits  to  be  derived  from  the  use  of 
electric  ranges  are  numerous  ;  they  are  sanitary  and  clean,  ami 
the  products  of  combustion — ashes,  soot,  antl  fmnes — arc 
entirely  eliminated,  with  a  resultant  saving  in  labour  and 
cost  of  house  cleaning.  Practically  all  of  thp  heat  generated 
is  used  efficiently  ;  cooking  can  be  performed  with  mathe- 
matical precision,  eliminating  guesswork  entirely,  due  to 
the  perfect  control  and  easy  regulation  of  temperature.  The 
time  ordinarily  spent  in  watching  the  cooking  of  food 
ill  a  coal  or  gas  range  is  considerable,  and  t^an  be 
saved  when  cooking  is  done  by  electricity.  The  saving 
in  meat  shrinkage  is  quite  considerable,  an  imixirtaiit 
feature  in  these  days  of  food  shortage  and  high  costs  ; 
and.  lastly,  the  quality  of  the  food  cooked  is  greatly  im- 
proved, the  natural  flavours  being  retained  instead  of  lieiiig 
allowed  to  escape  with  the  products  of  combustion. 

Statements  issued   by  Messra.  Belling  tfe  Co.  show  that. 
to  cook  li>0  lb.  of  meat  in  a  coal  range  requires  100  lb.  o 
^1  '  . 
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loal  ;  ill  a  gas  nmgf  ;>0  lb.  of  coal  (,iu  tlie  fras  works),  ami 
in  an  elec-tric  range  2.'i  lb.  of  coal  (in  the  electricity  works). 
If  only  half  the  total  amount  of  roasting  and  baking  done 
each  liay  wt-re  done  by  electricity,  the  daily  saving  would 
appro.xiiiiate  Kt.nOo  tons  of  coal.  With  regard  to  meat 
saving,  they  say  that  every  100  lb.  of  raw  meat  cooked 
in  a  coid  range  weighs  80  lb.  when  done.  The  same 
amount  cooked  by  g;i3  weiglis  70  lb.,  and  by  electricity 
'.to  lb.  when  finished.  If  only  half  the  total  weight  of  meat 
consumed  each  day  were  cooked  by  electricity,  the  daily 
living  would  \>e  approximately  350  tons  of  meat. 

Then  we  have  the  statement  set  forth  in  a  leaflet  dis- 
tributed liy  the  engineer  and  manager  of  the  Horsham 
r.D.C.  electricity  works  to  his  customers,  that  cooking  for  a 
family  of  10  with  a  coal  fire  from  .Tune,  1015,  to  June, 
l'.)16,  consumed  l-J  t<^ins  of  coal,  whereas  from  June,  lOlG. 
to  June.  li)17,  cooking  by  electricity,  the  coal  consumed  (at 
the  electricity  works)  amounted  to  only  1 }  tons,  showing  a 
saving  of  t'>3  per  cent.  Similarly  in  a  household  of  seven 
])ersons,  the  substitution  of  electric  for  coal  cooking  in  1017 
resulted  in  a  saving  for  12  months  of  (14  per  cent.  Other 
examples  showing  the  saving  of  meat  are  also  (juoted. 

The  pity  of  it  is  that  very  few  people  seem  to  be  aware  of 
these  astonishing  figures,  and  the  vast  saving  which  can 
actually  be  effected.  Those  in  the  electrical  industry  do 
not  push  electrical  cooking  forward  as  they  should  do.  and 
those  outside  the  industry  seem  to  try  to  retard  it.  Why 
is  there  not  some  co-operative  movement  amongst  manufac- 
turers to  drive  these  points  home,  when  it  is  so  obvious  to 
all  who  are  willing  to  see  it  that  electric  cooking  effects  an 
enormous  saving  in  coal,  labour,  and  many  other  ways .' 
AVhile  the  conditions  may  not  Ije  favourable  at  the  moment 
for  such  a  movement,  at  any  rate  preparations  should  be 
made  to  set  it  going  at  the  earliest  opportunity. 

.\ny  device  that  will  add  to  the  safety  of  the  house  is 
commendable.  The  use  of  electricity  for  heating  displaces 
mat<;,hes  and  open  fires  :  there  is  no  gas  to  explode  and  no 
flame  or  flarc-np  to  start  fires  or  to  burn  the  operator.  No 
business  man  would  think  for  one  moment  of  going  back  to 
the  old  office  methods  and  discarding  the  use  of  modern 
labour-saving  devices  such  as  typewriters,  billing  machines, 
and  adding  machines.  These  devices  are  considered  necessary 
t<i  the  proper  and  efficient  management  of  one's  business. 
Electricity  in  domestic  service  is  simply  a  modern  labour- 
saving  device — saving  also  money,  time,  and  worry — and. 
therefore,  should  be  considered  as  part  of  the  modern  house- 
keeper's e(]uipment. 

The  points  cit^d  above,  and  others  which  are  readily 
available,  should  be  thoroughly  understood  l»y  the  range- 
user  or  prospective  user.  Any  sales  campaign  or  sales 
effort  calculated  to  promote  the  use  of  electric  ranges 
must  of  necessity  be  of  an  educational  nature.  Unless  the 
advantages  of  electric  cooking  are  thoroughly  understood 
and  appreciated  by  the  customer,  the  inevitable  result  is  that 
the  user  limits  his  imjuirics  to  a  comparison  of  the  cost  of 
operation  with  that  of  the  fuel  previously  used  for  cooking. 

The  result  of  such  a  comparison  is  not  always  favourable 
to  the  electric  range,  particularly  where  the  cost  of  elec- 
tricity is  higher  than  Id.  under  pre-war  conditions  per 
KW.-hour.  The  customer  does  not  think  of  comparing  the 
cost  of  his  electric  light  with  the  cost  of  gas  or  oil  lamps, 
simply  because  he  thoroughly  understands  (ihat  be  is  obtain- 
ing a  better  light  and  greater  convenience  than  he  formerly 
enjoyed,  and  this  represents  to  him  a  definite  value  in 
personal  comfort  and  physical  well-being. 


The  control  exercised  by  the  Ministry  of 
Raw  MaterlaKs     -.r      •,-  .  1 1-  .  .  ,      • 

and  Co-operative   ■'""n'^ions  over  establishments  producing 
Buying.  ^^■"''  materials,  while  it  has  perhaps  been 

associated  with  many  drawbacks  and  un- 
necessary restrictions,  has  pointed  the  way  to  several  much- 
needed  reforms  as  regards  centralisation^  distribution,  and 
especially  of  co-operative  buying  of  raw  materials.  Whereas, 
in  many  trades,  under  the  old  competitive  system,  the 
staple  raw  materials  were  purchased  from  a  great  variety  of 
sources,  and  with  very  little  conformity  to  standard  ret|uire- 
ments,  the  view  is  becoming  more  and  more  confirmed  that 


the  policy  of  approximating  the  total  i|Uantities  re([Uired 
and  ordering  under  one  head  will  prove  the  most  economical 
as  regards  purchase  price,  the  most  e(|uitable  iis  to  fair  dis- 
tribution an<l  prevention  of  manipulation  by  outside  agencies, 
and  the  best  means  of  combating  the  difficulties  that  will 
ensue  as  a  result  of  the  world's  depletion  of  stocks  and 
means  of  conveyance. 

The  leading  German  manufacturers  have  been  organising 
to  this  end  for  some  consideralile  time,  and  not,  perhaps, 
without  good  reason.  The  benefits  of  this  system  were 
becoming  more  thoroughly  realised  by  them  a  few  years 
before  the  war  broke  out ;  and,  according  to  their  showing, 
the  results  justified  the  experiment.  They  are  now,  nl 
course,  more  concerned  than  ever  about  the  sources  of  their 
future  supplies  of  raw  materials,  and  it  is  possible  that  for 
some  years  after  the  war,  if  not  permanently,  the  German 
Go\einment.  or  its  trade  leaders,  will  carry  out  the  pur- 
chasing of  the  whole  of  the  nation's  requirements  in  im- 
ported raw  materials. 

During  the  present  difficult  period  this  country  has 
furnished  several  successful  examples  of  this  system.  The 
Cotton  and  Leatiher  Control  Boards,  among  others,  have 
proved  of  great  benefit  to  their  respective  trades.  So,  also, 
in  a  largei-  measure,  has  the  Ministry's  later  control  of  the 
imports  and  distribution  of  copper,  upon  which  the  elec- 
trical industries  so  largely  depend.  There  may  perhaps  have 
been  a  good  deal  of  mismanagement  in  this  section  in  the 
past,  but  it  is  conceivable  that  no  private  sources  of  distri- 
bution could  have  enjoyed  the  same  preference  as  regards 
supplies,  shipment,  and  finance  as  that  obtained  by  the 
influence  of  a  representative  head  supported  by  the 
Government  of  the  nation. 

We  are  not  advocating  an  indefinite  continuance  of 
Government  control,  but  rather  that. the  system,  wherever  it 
has  proved  itself  of  advantage  to  trade,  should  be  continued 
in  the  future  under  the  control  of  the  respective  trades' 
representatives,  with  the  support  of  the  Government  behind 
them. 

This,  we  believe,  is  a  problem  of  far-reaching  importance, 
the  solution  of  which  must  not  be  left  to  Government 
(officialism,  nor  even  to  Parliament  itself  in  its  present 
state  as  regards  the  representation  of  trade.  It  must  be 
solved,  and  a  satisfactory  policy  must  be  determined  uj)on 
by  the  nation's  business  men,  who  throughout  the  war  have 
proved  themsel\-es  the  best  legislators  in  matters  of  trade. 
We  ai'e  glad  to  notice  that  mucl\  is  being  done  by  com- 
mercial men  throughout  the  country  to  promote  a  closer 
co-ordination  of  purchasing  facilities  as  regards  post-war 
importation  of  raw  materials. 


Nationalisation  of 

Electricity  Supply 

in  Germany. 


As  mentioned  in  this  journal  on  former 
occasions,  apprehensions  have  been  entc'r- 
tained  in  electrical  circles  in  Germany  for 
a  few  years  past  that  the  Government  might 
seek  to  convert  the  supply  of  electricity  into  a  State  monopoly 
within  a  period  not  remote  from  the  present  time,  and  these 
fears  have  become  accentuated  during  the  course  of  the  war. 
All  doulits  on  the  question,  however,  have  now  been 
removed,  at  least  in  the  case  of  Prussia,  by  the  speech  which 
was  delivered  by  Dr.  Sydow,  Prussian  Minister  of  Com- 
merce, on  the  occasion  of  the  celebration  of  the  twenty-fifth 
anniversary  of  the  formation  of  the  Yerband  Deutscher 
Elektroteckniker,  at  the  beginning  of  last  month,  at  the 
Technical  High  School,  Charlottenburg.  The  Minister  is 
reported  to  have  stated  that,  having  regard  to  the  important 
and  successful  undertakings  of  a  private  economic  and  \ 
municipal  kind,  and  to  the  considerable  financial  demands 
which  would  be  generally  made  upon  the  State  after  the  con- 
clusion of  the  war,  the  Prussian  Government  did  not  propose 
to  exclude  such  undertakings  from  the  production  and  distri- 
bution of  electrical  energy,  or  to  limit  their  developmeilt.  Dr. 
Sydow  added  that  the  State  would  only  tender  a  helping  hand  as 
occasion  arose  by  the  erection  of  special  Government  works 
or  by  State  participation  in  joint  undertakings,  where  this 
appeared  to  be  appropriate  or  desirable  on  account  of  the 
nature  of  the  sources  of  power  at  the  disposal  of  the  State, 
or  for  the  supply  of  parts  of  the  country  which  were  weak 
from  an  economic  point  of  view. 
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REMOTE 


CONTROL     FOR 
MOTORS. 


SQUIRREL-CAGE 


By  L.  E.  wood. 


This  article  describes  tlie  advantages  of  a  remote-contrcil 
.system  over  the  ordinary  ones  usually  met  with,  and  relates 
siilely  to  squirrel-cage  motors.  The  installation  about  to  be 
■lescribed  is  that  of  a  bleaehery  in  Canada,  consisting  of 
h;  motors  ranging  from  12  to  25  h.p.,  and  supplied  from 
1  three-phase  system  at  (Uxi  volts,  no  cycles. 

It  may  not  be  generally  known  that  bleacheries  rank 
along  with  collieries,  inasmuch  as  the  plant  receives  very 
lough  handling  and  accidents  are  very  liable  to  happen. 

The  liability  of  accidents  happening  is  due  principally  to 
the  following  reasons  : — First,  the  floors  of  such  places  are 
always  wet,  more  often  than  not  in  running  water  :  secondly, 
the  operators  in  the  warmer  weather  go  about  bare-footed, 
so  that  they  are  very  susceptible  to  shock  :  thirdly,  as 
the  cloth  travels  from  one  process  to  another,  usually 
through  pot  eyes  hung  from  the  ceiling,  it  often  breaks,  or 
\\  hen  the  end  is  reached  it  has  a  tendency  to  whip,  and  in  so 
doing,  of  course,  pulls  down  whatever  it  may  have  whipped 
iiroimd,  unless  that  something  is  firm  enough  to  resist 
the  strain  until  the  cloth  breaks  or  is  seen  in  time  by  a 
\vorkman.     A  fourth  reason  is  that  the  very  damp,  usually 
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Figs.  1  &  2. — Remote-controm.ed  Cikcuit  Breaker. 

steam-laden  atmosphere,  together  with  the  various  chemicals 
used,  has  a  very  injurious  effect  on  all  apparatus. 

Of  the  risks  described  the  two  most  serious  are  the  third 
and  fourCh,  as  they  involve  risk  to  life.  In  the  one  case 
the  cloth  may  very  easily  attach  itself  to  an  earth  wire, 
lireaking  or  pulling  it  from  its  fastening  ;  it  is  not  always 
possible  to  place  or  secure  the  wire  so  that  cloth  cannot 
damage  it. 

In  the  second  case,  corrosion  may  take  place  between  the 
joint  of  the  earth  wire  and  the  earth  plate,  if  of  metal, 
though  to  casual  inspection  it  may  appear  perfect ;  in  any 
case,  it  may  introduce  a  high-resistance  joint,  and,  when  an 
earth  fault  does  occur,  it  does  not  effectively  protect  the 
a]jparatus  with  which  it  is  connected. 

In  looking  for  a  remedy  for  the  risks  just  described  it 
occurred  to  the  writer  that  the  only  real  solution  was  to 
remove  the  risks,  which  has  been  done  in  the  following 
manner  : — 

Sixteen  motors  ranging  from  12  to  2.")  h.p.  each,  9f  squirrel- 
rage  type,  and  thrown  directly  on  the  line  without  any 
rompensator  or  other  current-reducing  device,  are  provided 
with  switchgear  arranged  in  groups  as  near  as  convenience 
allows  to  the  motor  they  are  to  control. 

Each  'group  is  fenced  in  by  means  of  expanded  metal 
and  locked,  so  that  ndne  but  authorised  persons  can  get  in. 

Each   switch    is   operated  from   a   push-lratton    control 


locatL-il  as  near  the  motor  as  possible.  The  control  consists  of 
a  [lUsh-button  switch  specially  made  for  solenoid-operated 
switchgear,  and  has  silver  contacts  :  this,  together  with  a 
.o-c.p.  lamp,  is  enclosed  in  a  cast-iron  box,  the  lid  of  which 
is  provided  with  a  small  ruby  glass,  which  is  illuminated 
when  the  switch  is  closed. 

The  solenoids  are  operated  by  d.c.  at  1 10  Folts  :  some  may 
consider  the  use  of  d.c.  a  disadvantage,  to  which  the  writer 
would  say  that,  in  all  industrial  plants  of  any  size,  d.c.  is 
always  available,  as  it  is  used  for  many  minor  purposes  for 
which  A.c.  cannot  be  used. 

From  the-  foregoing,  it  will  be  seen  that  by  adopting  this 
system  of  controi  the  handling  of  apparatus  dealing  with  the 
working  pressure  is  entirely  avoided  ;  should  such  a  risk 
occur  as  that  previously  mentioned  the  effect  on  the  workman 
would  be  harmless,  in  any  case  only  a  little  unpleasant. 

It  also  obviates  the  rough  treatment  apparatus  usually 
gets  in  these  places  ;  furthermore,  the  system  has  all  the 
desirable  features — such  as  inverse  time  relay,  overload  and 
no-voltage  protection. 

A  full  description  of  the  switchgear  designed  and  made  for 
the  job  is  given  below,  as  this  switchgear  has  several  features 
not  usually  associated  with  remote-control  solenoid-operated 
apparatus  :  also  a  diagram  of  the  wiring  is  given.  The 
accompanying  sketches,  figs.  1  and  2,  show  the  construction 
of  the  circuit-breaker. 

A  is  a  frame  which  carries  a  solenoid  b  for  closing  the  oil 
switch  c  :  D  is  a.  solenoid  for  releasing 
c  ;  E  is  a  plunger  to  which  are  connected 
links  K,  which  in  turn  are  connected  by 
pin  G  to  lever  H,  and  again  to  rod  i  and 
lever  j  ;  K  is  an  insulated  base  on  which 
are  mounted  contacts  L,  1,  2,  3  and  -I : 
ii  is  a  rod  insulated  from  h,  and  bridges 
contacts  l'  and  L^  fig.  2  :  n'  and  N-  are 
guides  fastened  to  the  solenoid  b,  in  the 
slots  of  which  0  is  free  to  slide  up  and 
down.  Attached  to  o  is  a  rod  r  which 
is  free  to  turn  at  p'  and  is  attached  to 
the  plunger  e,  shown  in  cross-section  in 
fig.  2.  The  switch  operates  as  follows  : — 
When  the  button  marked  "  Switch  on  "' 
is  pressed,  current  is  conveyed  to  solenoid 
B  by  contacts  l'  and  l'-  through  rod  3i, 
plunger  E  is  drawn  up  and  is  under 
momentum,  or  travels  the  length  of  the 
slots  in  links  F.  before  it  commences  to 
lift  lever  h  and  closes  switch  v,  and  by 
the  time  plunger  e  is  in  i'ts  correct 
position  in  relation  to  the  field  of  solenoid 
B.  0  has  forced  its  way  past  props  s'  and 
S-,  and  rests  on  top  of  them,  much  in 
the  same  manner  as  the  oflge  of  a  pit 
shaft  does  to  relieve  the  rope  of  its  weight  whilst  un- 
deckiug.  Eod  M  is  now  bridging  contacts  L-'  and  L"*,  so 
that  when  a  push  button  for  opening  the  switch  is  pressed 
it  closes  the  circuit  of  solenoid  d,  which,  on  drawing  in  its 
plunger,  opens  out  props  s'  and  s'K  releasing  plunger  e,  which 
falls  "the  depth  of  the  slots  in  links  f  (inverse  action  to 
closing),  and  strikes  the  end  of  lever  h  a  smart  blow,  causing 
it  to  rupture  the  circuit  very  rapidly. 

No  auxiliary  relay  is  used  to  deal  with  the  main  current  of 
the  solenoid,  and  no  condensers  or  buffers  are  used  to  protect 
contacts  l,  1,  2,  3,  and  4.  These  switches  have  been 
opened  and  closed  many  times  a  day  without  damage  to 
contacts  L,  the  push  buttons,  or  rod  m.  As  seen  in  fig.  3, 
the  switch  is  entirely  automatic,  and  independent  of  push 
buttons. 

This  switch  has  some  features  not  usually  met  with  in 
other  types.  It  will  be  noted  that  the  oil  switch  is  closed 
by  a  pull,  and  not  a  blow  closing  a  toggle  joint,  as  is  usual, 
and  has  this  advantage,  that  it  is  easily  adjustable  by  means 
of  rod  p  for  any  length  of  stroke,  without  in  any  way  inter- 
fering with  the  plunger,  and  need  not  be  so  precise  as  a  toggle, 
whicii  must  not  be  a  fraction  over  or  under  ;  furthermore, 
by  the  use  of  links  f  the  plunger  is  in  its  most  powerful 
position  before  it  commences  to  close  the  switch  ;  with  the 
other  type,  the  plunger  is  at  its  weakest  point,  i.e.,  the  end 
of  its  stroke. 


Fig.  :!. 
WiRi.N'c;  Diagram. 
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In  .switches  (hat  0|ieratf  on  the  toir^le  principle  the 
..^leninir  of  the  circuit  is  accomplished  by  the  smaller 
>olenoid  trippiuir  the  togsle.  weight,  movable  contacts, 
wooileii  rods,  and  cross-]»ir.  If,  as  is  often  the  case,  the 
movable  contacts  jro  in  a  little  too  far,  or  are  frozen  in  bv  a 
small  blob,  an  openins;  toprt;le  switA.-li  fails  to  fall,  and  it  is 
usually  uece-ssary  for  the  operat<:)r  to  hit  the  cross-bar 
so  that  the  swit«-h  shall  open  ;  use  is  also  made  of  v  i-ontacUs, 
which  have  a  repulsion  eflfect,  thereby  jissistintr  in  openin<r 
the  circuit. 

In  the  switch  just  descrilwd  v  contacts  are  used  only 
liecause  they  are  pnutically  the  only  type  that  can  be  used 
on  this  class  of  swiu-h^rear  :  but  the  repulsion  effect  is  not 
relied  on  s<i  much,  for  should  the  blades  stick  for  any 
reason,  the  weight  of  the  falling  plunger  never  fails  to  open 
the  circuit  very  rapidly.  Xo  springs  are  used  to  a.ssist  the 
opening. 


THE    HOUSEHOLD    FUEL   AND    LIGHTING 
ORDER,   1918. 


Bv     T.     W.     COLE. 

The  Household  Fuel  and  Lighting  Order  is  of  a  somewhat 
complicated  nature,  and  a  few  notes  in  elucidation  may  not 
be  out  of  place. 

In  the  first  instance,  the  chief  point  of  immediate  in- 
terest to  electricity  supply  undertakers  is  Part  VIII,  which 
deals  with  the  "  Duties  of  I'lidertakers  of  Gas  and  Electricity 
Snpplies  and  Other  Clauses  Applicable  Thereto."  As  the 
Order  takes  effect  from  .July  1st,  we  might  consider,  first, 
any  provisions  which  call  for  immediate  observance.  A 
clause  which  contains  such  provisions  is  99,  which  reads  as 
follows  : — '•  An  undertaker  of  gas  or  electricity  supply  shall 
not.  after  the  date  on  which  this  Order  comes  into^ffect. 
without  the  previous  assent  of  the  /Local  Fuel  Overseer, 
make  any  new  supplies  for  the  purpose  either  of  lighting 
or  fuel,  nor  shall  it  fit  or  ecjuip  or  jjermit  or  authorise  to  be 
fitted  or  equipped  any  premises  with  additional  appliances 
for  the  purpose  of  using  gas  or  electricity  for  fuel  without 
such  assent.  This  clause  shall  extend  to  any  other  persons 
undertaking  the  fitting  or  equipping  of  premises  with  appli- 
ances for  the  use  of  gas  or  electricity  for  fuel. 

•'  Where  premises  have  been  fitted  or  equipped  for  the 
puqxjse  of  using  gas  or  electricity  for  fuel  since  May  1st 
last,  the  Local  Fuel  Overseer  may,  in  his  discretion,  refuse 
to  jK-rrait  an  additional  supply  of  gas  or  electricity  for  such 
premises  in  respect  of  such  new  fittings  or  equipment." 

This  clause  is  very  drastic.  It  applies,  be  it  noted,  to  all 
electrical  contractors  as  well  as  to  electricity  supply  under- 
takers. It  cuts  straightway  into  the  business  of  the  former. 
How  far  it  puts  a  stopper  on  all  business  seems  to  rest  with 
the  Fuel  Ovei"seer.  Installation  work  and  apparatus  sold 
(and  to  be  sold),  therefore,  since  July  1st,  needs  careful 
consideration,  for  if  the  same  is  not  sanctioned  by  the 
Fuel  Overseer  the  question  arises  whether  the  customer  can 
refuse  to  pay  for  it,  since  in  such  circumstances  the  work 
has  been  done,  or  goods  delivered,  in  contravention  of  an 
Order  under  D.O.R.A.  Presumably,  however,  the  Fuel 
Overseer  will  take  a  common-sense  view  of  all  work  done  in 
this  interregnum,  as  it  were,  until  the  Order  is  fnllv 
understood  and  in  full  operation. 

From  this  it  would  appear  advisable  for  everyone  in- 
terested to  get  into  touch  with  the  Fuel  Overseer  for  the 
district  at  an  early  opportunity.  As  the  Order  provides 
that  the  Local  Authority  must  appoint  the  Fuel  Overseer 
within  U  days  (that  is, "before  .July  1.5th),  the  names  of  the 
officials  must  very  shortly  be  forthcoming,  if  not  already 
out  in  some  districts. 

In  the  London  area,  the  existing  list  of  Local  Fuel  Over- 
seers (referred  to  previously  as  the  Local  Coal  Overseers) 
stands  as  at  present,  without  express  confirmation.  But  we 
understand  that  a  revised  set  of  appointments  will  be  made 
shortly.  In  fact  it  seems  obvious  that  the  gentlemen  in 
the  present  list  (Borough  finrveyors.  Public  Librarians,  &c.) 
cannot  fulfil  the  now  very  onerous  duties  they  are  allotted 
under  the  present  Order. 

With  regard  to  further  instructions  to  Electric  Supply 
Authorities,   the    most   important  clause    is    that    which 


provides  that  undertakere  must  within  six  weeks  of  tlie 
close  of  the  i|uarter  furnish  the  Local  Fuel  Overseer  with  a 
list  of  all  consnmere  who  ha\e  exceeded  their  ration,  a.s 
shown  on  the  certificates  .sent  to  the  uiidertiikere  by  the 
Overseer:  this  is  a  matter  quite  simple  in  theory  but 
entailing,  in  big  undertakings,  a  prodigious  amount  of 
clerical  work,  and  possibly  a  shoal  of  corrcsjwndence.  Still, 
however  troublesome,  it  is  unavoidable  for  the  due  working 
of  the  ( )rder.  The  interesting  jwint  will  be  to  see  how 
long  it  will  take  the  Fuel  Overseer  to  send  the  necessary 
certificates  to  the  undertakers,  an  unenviable  job,  con- 
sidering the  peddling  detail  labour  involved  in  deciphering 
and  the  hotch-potch  character  of  many  of  the  requisitions 
sent  in  by  the  more  illiterate  and  non-arithmetical  of  the 
householders. 

A  difficult  i)roblem  to  deal  with  will  be  that  of  the  slot 
metei'  consumers.  However,  as  these  cover  usually  quite 
small  consumptions,  electricity  supply  authorities  wilU 
perhaps,  not  be  unduly  pressed  over  the  detail  working  in 
these  cases. 

The  clause  providing  that  electricity  undertakers  shall 
maintain  reserve  stocks  of  coal  seems  somewhat  suix;rfluous. 
The  trouble  in  this  direction  is  not  being  unwilling  to  do 
so,  but  being  unalile  to  do  so.  Still,  the  clause  may  be 
taken  as  conferring  on  the  undertakings  a  certain  advantage, 
since  they  can  claim  obligations  under  D.O.R..\.  when 
pressing  for  deliveries. 

The  foregoing  by  no  means  exhaust  the  obligations,  but 
are  merely  a  summary  of  the  chief  ones  from  the  under- 
takers' point  of  \iew.  Finally,  as  the  undertakers  will  be 
constantly  called  on  by  consumers  for  advice,  there  is  the 
further  obligation  on  them  to  digest,  and  have  at  their 
finger  ends,  the  details  of  the  Order  in  every  particular. 
I 


TRADE     UNIONS     AND     INCORPORATED 
ASSOCIATIONS. 


The  foUow-ing  is  an  abstract  of  an  address  given  to  the 
Ei.iiCTKicAL  Power  Engineers'  Association  at  St.  Bride's 
Institute,  London,  by  Mr.  A.  C.  Bostel,  chairman  of  the 
Southern  Division,  Mr.  0.  H.  Wordi^'gham,  president  of  the 
I.K.E.  being  in  the  chair:  — 

Because  of  the  veiled  and  unveiled  objections  which  exist 
to  our  choice,  for  the  Electrical  Power  Engineers'  Association, 
of  trade-union  registration,  I  have  felt  it  essential  that  at  as 
eaily  a  stage  as  possible  in  om-  reconstruction  an  explanation 
should  be  given  of  the  causes  which  have  weighed  in  our 
decision  for  registration   in   preference   to   incorporation. 

Trade  unions  may  be  defined  shortly  as  associations  ol 
workers  for  regulating  the  relations  between  craftsman  and 
craftsman,  craftsman  and  employer,  or  employer  and  em- 
ployer, and  for  imposing  conditions  on  the  conduct  of  any 
trade  profession.  Their  legislative  strength  of  to-day,  which 
in  the  hands  of  some  of  their  leaders  approaches  a  menace 
to  the  welfare  of  the  state,  was  not  attained  without  great 
effort,  and  one  cannot  but  admire  in  the  history  of  trade 
unionisup  the  spirit  of  tho.se  men  who  for  their  principles  were 
prepared  to  make  bitter  sacrifices. 

It  is  clear  that  trade  unions  are  a  sort  of  corporation,  in- 
corporated by  statute,  and  very  closely  resemble  incorporated 
associations  such  as  railway  companies,  but  the  freedom  of 
a  trade  union  to  add  to  its  objects  by  altering  its  rules  is 
very  much  narrower  than  that  of  an  incorporated  association. 
Under  the  Companies  Act,  1908,  a  company  may  alter  its 
articles  of  association  subject  to  certain  conditions,  but  a 
trade  union  must  not  exceed  the  powers  given  to  it  by  the 
Trade  Union  Acts  of  1871-76.  It  appears,  therefore,  that  this 
is  the  most  important  difference  between  a  trade  union  and  an 
incoiiJorated  association ;  the  latter  may  be  formed  for  any 
lawful  object  desired  by  its  promoters;  these  objects  are  set 
out  in  its  articles  of  association,  and  to  them  the  association 
must  confine  itself.  It  may  at  any  time,  by  the  approval 
of  the  Court,  alter  or  add  to  the  original  objects,  to  carry 
on  its  business  more  efficiently  or  to  maintain  or  improve  its 
conditions.  '  Under  the  Trade  Union  Acts,  however,  a  trade 
union  may  only  be  established  by  strictly  conforming  to  the 
objects  defined  by  the  Act;  these  objects  the  union  must 
state,  but  they  must  not  include  any  object  not  defined  by 
the  Ti'ade  Union  Act. 

It  is  a  mistake  to  assume  that  trade  unions  are  not  liable 
to  tort,  because  they  certainly  are,  except  in  cases  bearing 
directly  on  any  action  for  the  furtherance  of  a  trade  dispute, 
but  as  no  self-respecting  trade  union  would  be  so  foolish  as 
to  commit  any  action  which  would  be  Uable  to  criminal  pro- 
eecution,  other  than  in  the  interests  of  a  trade  dispute,  I 
do  not    propose  to  dwell  on    this.    It   must  be  understood. 
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however,  that  this  protection  from  tort  is  the  strongest  power 
given  to  trade  unions. 

With  reference  to  benevolent  funds,  the  majority  of  trade 
unions  and  many  incorporated  associations  offer  to  their 
members  sick  benefit  and  superannuation  allowances,  but 
trade  luiions  cannot  give  to  their  members  any  legal  secmity 
that  they  will  enjoy  these  benefits,  unless  funds  collected 
by  subscriptions  or  optional  levy  are  put  aside  for  such  pur- 
poses, and  expressly  specified  as  such.  The  subscriptions 
nearly  always  go  to  the  common  fund,  and  are  used  primarily 
fur  tratle  purposes,  and  such  benefits  as  are  offered  are  only 
forthcoming  when  there  is  money  to  spare  and  the  society 
has  ixiwer  to  pay  it.  To  get  over  this  difficulty,  oiu'  national 
executive  has  decided  to  encom-age  the  members  of  the  Elec- 
trical Power  Engineers'  Association  to  subscribe  to  an  in- 
corporated society — The  Electrical  Trades'  Benevolent  Institu- 
tion. 

We  now  come  to  the  vicious  principle  of  a  strike,  w-hich  is 
always  associated  with  trade  unions,  but  under  a  different 
word  it  is  often  practised  by  associations  and  companies. 
Surely  if  it  is  practicable  for  a  combination  of,  say,  milk 
dealers,  to  sell  milk  only  at  their  agreed  price,  it  is  no  scandal 
for  a  body  of  craftsmen  to  say  that  .they  will  only  sell  then- 
t>kill  and  labour  at  a  price  which  they  decide  on ;  but  whereas 
an  the  former  case  the  hardships  are  inflicted  on  others,  in 
the  latter  it  is  on  the  strikers.  I  do  not  give  this  example  to 
mean  that  to  strike  is  the  proi>er  thing  to  do,  it  certainly 
is  not,  any  more  than  it  is  right  for  a  comli^nation  to  foim 
rings  to  lift  up  prices  and  eliminate  competition.  The  power 
to  strike  is,  however,  a  very  powerful  weapon,  and  should 
never  be  unsheathed  except  after  every  ^x>ssible  method  of 
friendly  arbitration  has  failed,  and  I  am  sorry  to  say  that  this 
methixi  is  forced  on  craftsman  by  the  attitude  adopted  by 
employers  of  labour.  It  should  l)e  borne  in  ipind,  however, 
that  .some  of  the  greatest  strikes  have  been  carried  out  with- 
out the  aid  of  trade-union  organisation ;  and,  on  the  other 
hand,  many  trade  unions  have  never  resorted  to  such  methods, 
ft  must  be  understood,  therefore,  from  the  foregoing  remarks 
that  our  association,  the  Electrical  Power  Engineers'  Associa- 
tion, holds  broad  views  on  the  subject  of  the  title  of  this 
paper,  but  I  do  not  feel  that  there  is  iieed  for  any  side 
to  take  drastic  action.  The  whole  tiouble  in  the  past  between 
employers  and  employes  has  been  the  want  of  education  in 
the  value  of  ona  another,  each  to  each.  The  employers  have 
not,  until  recent  yeais,  made  a  study  of  then-  men,  nor  have 
the  men  made  a  study  of  their  employers,  and  hence  the 
sole  object  of  one  is  to  get  as  much  out  of  the  other  as  pos- 
sible. Now  all  this  is  veiy  wrong ;  it  has  always  been  the 
differences,  the  alleged  wrongs,  never  the  broad-minded 
principle — the  great  common   interest  of  the  industry  itself. 

.A.n  industry  is  something  far  greater  than  the  men  vrho 
make  up  that  industry,  it  calls  i^or  the  mutual  co-operation 
of  all  who  make  it  what  it  is.  Its  success  depends  largely 
on  this  co-operative  feeling  existing  between  the  workers,  both 
manual  and  intellectual,  and  it  is  this  mutual  feeling  which 
in  the  future  will  no  doubt  exist  in  all  industries,  '^'e  have 
.seen  it  in  an  indirect  way   during  the  present   struggle. 

Were  this  co-operation  to  be  carried  out  on  broad  principles 
we  should  not  only  avert  strikes  and  lock-outs,  but  should 
witness  a  vast  increase  in  the  prosperity  of  our  Empire,  such 
as  has  never  been  seen  in  the  course  of  our  history. 


ELECTRIC  POWER  SUPPLY. 


On  June  11th  a  deputation  of  members  of  the  Trade  Union 
Congress  Parliamentary  Committee  and  officials  of  the  Elec- 
trical Trades  Union  interviewed  Sii"  Albert  Stanley,  President 
of  the  Board  of  Trade,  with  regard  to  the  proiMsals  of  the 
Committee  on  Electric  Power  Supply.  The  E.T.U.  was  re- 
presented by  Messi's.  J.  Piowan  (General  Secretary),  J.  Muir 
(Executive  Council),  and  H.  H.  Morton  (Secretary  of  No.  1 
Branch,  London  Station  Engineers,  from  whom  copies  of 
the  full  report  can  be  obtained,  price  -M.).  From  the  quarterly 
report  of  the  ParUamentary  Committee  we  learn  that  Mr. 
W.  Thorne  introduced  the  deputation,  and. said  that  Labour 
had  repeatedly  declared  in  favour  of  pubhc  control  as  against 
uncontrolled  State  ownership;  it  believed  that  it  the  huge 
concern  referred  to  in  the  report  was  set  up  and  put  in  the 
hands  of  private  enterprise,  it  would  mean  the  exploitation 
of  the  workers  and  of  the  private  consumer.  It  would  be 
much  better  to  have  a  number  of  huge  generating  stations 
instead  of  so  very  many  small  plants;  but  the  interests  of 
I..abour  and  the  public "  generally  must  be  thoroughly  safe- 
guarded. 

Mr.  J.  H.  Thomas  said  there  was  common  agreement  as  to 
the  advLsabiUty  of  a  large  scheme  and  generation  in  bulk. 
The  first  governing  principle  must  be  public  ownership,  as 
distinct  from  municipal  ownership :  Parliament  would  be  the 
ultimate  authority,  and  there  would  have  to  be  some  fonn  of 
i^ittral  authority  on  ■  which  Labom-  must  be  adequately -re- 
presented. Provision  should  •  be  made  for  compensating 
workers  for  loss  of  emplovTuent.  Electric  power  was  wanted 
not  only  for  industrial  purpo.'ies,  but  also  for  the  purpose  of 
bringing  comfort  to  private  homes. 

Mr.  .T.  Rowan  said  that  his  .sixiiety  held  that  bulk  supply 
was  necessary  in  the  interests  of  Labour,  which  could  only 
be  safeguarded  by  public  ownership  and  public  control. 
Labour  should  be  represented  on  both  the  National  and  the 


District  Boards;  oon^pimera  were  to  be  represented,  and 
would  have  the  right  to  say  what  the  conditions  of  employ- 
ment should  be.  Before  the  Report  wovdd  be  acceptable  to 
his  members  it  would  have  to  be  considerably  modified.  Com- 
pensation for  displacement  should  be  extended  to  workmen 
as  well  as  officials. 

In  reply.  Sir  Albert  Stanley  said  the  Government  looked 
upon  this  matter  as  one  of  the  most  important  of  the  many 
reconsti-uction  problems;  a  cheap  supply  of  electricity  woidd 
go  far-  to  improve  the  industrial  situation,  and  he  was  glad 
to  know  that  they  would  have  the  support  of  Labom-  on  that 
point  of  principle.  The  Boai'd  of  Trade  intended  to  press  this 
matter  forward  as  rapidly  as  possible,  and  would  endeavour 
to  bring  m  a  Bill  to  deal  wdth  it  as  soon  as  time  could  be 
found  in  the  House  of  Commons  to  do  it.  It  seemed  im- 
perative that  if  a  national  scheme  of  electricity  supply  was 
going  to  be  established,  no  extension  should  be  made,  other 
than  what  was  absolutely  necessary,  unless  it  could  be  made 
to  fit  in  with  the  national  scheme.  The  Sub-committee  of 
the  Coal  Conservation  Committee  had  reported  that  such 
a  scheme  would  mean  a  saving  of  50  mUlion  tons  of  coal  and 
lOU  mDlions  sterhng  a  year;  there  was  therefore  a  colossal 
■  waste  now,  and  because  that  sub-committee  decided  to  make 
certain  recommendations  the  Boaj'd  of  Trade  appointed  a  com- 
mittee on  the  subject.  He  had  no  doubt  but  that  this  country 
could  produce  electricity  just  as  cheaply  as  any  other.  He 
thought  the  right  course  to  follow  was  to  appoint  an  Elec- 
tricity Coinmi.ssion  which  should  be  responsible  to  the  Pre- 
sident of  the  Board  of  Trade,  who  was  responsible  to  Parlia- 
ment; but  it  would  not  be  proper  for  him  to  give  any  indica- 
tion of  the  policy  of  his  department  and  of  the  Government 
imtd  they  had  had  an  opportunity  of  considering  the  recom- 
mendations and  consulting  some  of  the  interests  whose  advice 
would  be  beneficial.  They  hoped  to  be  able  to  draft  a  BiU 
very  shortly,  and  the  three  points  raised  would  be  carefully 
borne  in  mind,  namely,  that  the  power  stations  should  be 
publicly  owned;  that  Labour  should  be  represented  on  any 
scheme  providing  for  the  administration  of  this  imdertaking ; 
end  that  provision  should  be  made  for  compensating  any 
employe  whose  position  might  be  disturbed.  There  was  every 
probabihty  that  people  would  be  benefited  by  the  new  arrange- 
ment and  secure  electricity  much  cheaper. 

Mr.  Rowan  pointed  out  that  the  Report  sugges-ted  that  50 
l>er  cent,  of  the  capital  should  be  provided  by  the  State,  and 
there  was  no  guarantee  that  private  profits  would  not  be  made 
by  the  other  50  per  cent. ;  but  Sir  Albert  repUed  that  criticism 
should  be  directed  towards  the  Bill  when  it  was  brought  in ; 
the  Report  could  only  be  taken  as  a  guide  in  framing  the 
measure. 


LEGAL. 


Rio  TiNTO  Co.,  Ltd.  v.  A.  E.  G.  Electric  Co.,  Ltd.,  and 
A.  E.  G.  Electric  Co.,  Ltd.  v.  Rio  Tinto  Co.,  Ltd. 
(Consolidated). 
#  ^Continued  from  p.  9.) 

Mr.  Grant,  K.C,  in  continuation  of  his  opening,  raised  the 
(juestion  of  an  amendment  of  the  pleadings  in  relation  to  the 
interpretation  of  the  contract  in  regard  to  special  damages. 

Mr.  COLEFAS,  K.C,  for  the  Board  of  Trade,  said  the  pro- 
posed amendment  brought  in  the  allegation  of  breach,  and 
the  pleadings  must  not  be  so  altered  as  to  go  outside  the 
arbitration   decision. 

The  Official  Referee  said  he  would  allow  the  amendment 
to  the  pleadings.  There  was  nothing  in  the  proposed  amend- 
ment which  was  going  to  enable  the  plaintiffs  to  take  any 
such  course  as  Mr.  Colefax  seemed  to  be  afraid  of. 

Mr.  Arthur  Stebbins  Clift,  the  agent  of  the  Rio  Tinto 
Co.,  gave  evidence  as  to  the  proposed  alteration  in  the  plant 
at  the  company's  works  and  the  an-angements  which  were 
made  in  June,  1912,  for  the  supply  of  the  new  turbo  blowers. 
At  that  time,  he  said,  letters  inviting  tenders  were  sent, 
amongst  others,  to  the  A. E.G.  Co.  He  had  a  discussion  with 
Mr.  Adler  as  to  the  practicabihty  of  making  turbines  for  the 
required  pressure  and  volmne  which  would  have  an  efficient 
steam  consumption.  He  also  desired  information  about  an 
alternative  scheme  for  driving  the  blowers  by  electric  mptors. 
Witness  then  went  on  to  describe  in  detail  the  various  inter- 
views which  he  had  had  vuith  Mr.  Adler  in  reference  to  the  trans- 
action, and  was  crtSs-examined  by  Mr.  Colefax  as  to  the  dates 
at  which  the  various  orders  had  been  given  in  reference  to 
the  machinery  and  the  evidence  which  he  had  given  before 
the  arbitrator.  Asked  as  to  the  nature  of  the  clann  in  regard 
to  damages,  witness  said  that  he  had  based  it  upon  the  actual 
production  during  17  months  from  July.  1915,  to  December, 
1916;  the  total  amount  of  oopper  extracted  from  the  ore 
during  the  17  months  he  hiid  mentioned  was  10,161  tidriK., 

Witness  was  cross-examined  at  great,  length-  upon  the  iv-  _ 
tails  of  the  work  done  at  various  dates  as  shown -W  the ' 
tabulated  statements- and  upon  the  claim  of  .£i84-,000.. loss. 
of  profit  consequent  upon  the  failure  of  the  machine..  ^ 

•On  Monday,  Julv  8th,  the  sixth  day  of  the  hearmg.  de- 
fendants' counsel,  bv  permission,  interposed  a  witness  named 
Ronie.  Re  .said  that  he  was.  in  1915  employed  bv  the  A.E.G. 
:vs  an  erector,  and  he  was  now  employed  by  Dick  Kexr  &<ki. 
He  went  to  Rio  Tinto  with  Mr.  Doughty  in  Maich,  1915,- m 
connection  with  the  trial  of  the  turbii)p.    Th?  second  attempt 
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to  start  the  turbine  with  the  new  shaft  took  place  in  February, 
1916,  and  his  expenses  wore  paid  by  the  A.E.G.  Co.  Before 
he  went  out  he  attended  several  times  at  Eraser  &.  Chalmers 
works  where  the  new  shaft  was  being  uiauufactured.  and 
his  charges  for  those  attendances  were  paid  by  the  defendants. 

In  cross-examination  by  Mr.  Grant,  K.C,  the  witness 
said  that  Dick  Kerr  &.  Co.  took  over-  such  business  as  the 
A.E.G.  Co.  had  loft  in  England,  and  he  acted  for  them  in 
connection  with  the  Rio  Tinto  business.  He  was  not  ex- 
amined before  the  arbitrator  as  to  what  took  place  at  the 
second  trial.  He  did  not  have  money  advanced  by  the  Rio 
Tinto  Co.  while  he  was  in  Spain.  In  all  he  had  done  he 
had  acted  under  the  orders  of  the  A.E.G. 

Mr.  Clii-t,  whose  cross-examination  had  already  occupied 
four  days,  was  recalled  and  further  cross-examined  by  Mr. 
CoLEi-AX,  K.C,  as  to  the  refusal  of  the  Rio  Tinto  Co.  to 
make  the  second  payment.  He  said  that  at  the  time  of  the 
refusal  the  defendants  had   been  pressing  for   payment. 

Questioned  ui>on  the  correspondence  which  had  passed 
between  the  mines  manager  and  the  agents  in  Loudon  in 
reference  to  the  delay  in  payment,  he  said  that  the  Rio  Tinto 
Co.  would  have  been  willing  to  can-y  out  the  test  if  it  was 
so  desired,  but  they  preferred  that  the  defendants  .should 
have  a  man  there  when  the  tests  were  made.  It  was  origin- 
allv  intended  that  two  engineers  from  Berlin  should  be  pre- 
sent at  the  mines,  bringing  with  them  Bitot  tubes  to  carry 
out  tests  as  to  the  volume  of  air. 

Mr.  CoLEF.w  :  And  we  gave  you  warning  that  if  you  started 
without  us.  yours  would  be  the  responsibility. 

Witness  :   Yea. 

Mr.  CoLEWX  :  You,  a.s  \\-ork8  manager,  think  it  was  un- 
necessary that  the  machine  should  be  overhauled  before  it 
was  put  under  steam? 

Witness  :  I  do  not  think  detailed  overhauling  was  neces- 
sary. ... 

.\  letter  from  the  defendants  was  read  di.sclainimg  all  lia- 
bility if  the  machine  were  put  luidei-  test  without  overhauling 
bv  "comi)etent  men,  and  witness  said  he  was  told  by  the 
defendants  that  the  company  would  prefer  that  their  repre- 
sentative should  be  present  at  the  tests.  It  was  not.  he  said, 
their  intention  to  make  tests  without  reference  to  the  defen- 
dants. They  would  rather  have  had  them  there  at  the  time. 
They  said  that  they  would  have  an  engineer  present  when 
the  equipment  was  started. 

(To   be   continued.) 


Charge  of  Fraud. 
Albert  Middl'eton.  cabinet  maker.  Borough  Road,  Seacombe, 
was  summoned  last  week  for  fraudulently  consuming  Cor- 
poration electricity.  It  was  stated  that  when  a  previous 
tenancy  expired  the  defendant  connected  his  sitting  room  and 
workroom  with  the  main  wires  left  in  the  building,  a  thing 
which  could  only  be  done  by  a  person  possessing  technical 
knowledge.    A  fine  of  £10  was  imposed. 


Thekt  of  Current.  " 

At  Musselburgh  Police  Court,  Helen  Walker,  or  Thompson. 
4«,  Market  Street,  .Musselburgh,  was  fined  il  for  the  theft 
of  10s.  worth  of  electric  lighting  current  which  had  been 
passed  round  the  meter  by  means  of  pins  and  wire. 


Breach  of  Lighting  Regulations. 
The  Penarth  Electric  Lighting  Co.  has  been  fined  20s.  for  a 
breach  of  the  Lighting  Order.  The  police  evidence  showed 
that  when  a  visit  was  paid  to  the  electric  light  station  at 
1.40  a.m.  on  May  31st  the  windows  of  the  premises  had  not 
been  obscured.  There  were  also  two  standard  lights  in  the 
vard  which  could  be  seen  from  the  sea. 


Isaacs  v.  Hobhouse. 


In  the  King's  Bench  Division  (Mr.  Justice  Darling)  last 
week  it  was  arranged  that  July  16th  would  be  a  convenient 
day  for  the  trial  of  this  action  between  Sir  Godfrey  Isaacs 
and   Sir  Charles  Hobhouse. 


WAR  ITEMS. 


Women  Electrical  M'orkers  after  the  War. — .According  to 
the  Manchester  Dailu  Dispatch,  delegate  meetings  of  the 
Electrical  Trades  Union  were  held  in  various  centres  through- 
out tha  countr'  on  Sunda-  to  consider  a  series  of  resolution? 
dealing  Ti.'ith  armature  'wmdinn  after  the  war.  which  were 
adopted  at  a  recent  general  c-^nference  held  in  Blackpool.  The 
?vlanchester  meeting  endorsed  the  polity  recommended  by  the 
Blackpool  conference.  Under  thi^;  programme,  at  the  conclu- 
sion of  the  war  the  Electrical  Trades  Union  will  refuse  tc 
allow  women  to  perform  armature  vcHnders'  work,  and  they 
will  al«o  ask  tor  the-  removal  of  all  V-heap  labour.  One  pl-o- 
posal  that  faund  ?ccep'ar'"e  st  Mirichester  wns  that  a  secret 
mark  should  be  placed  on  ail  machines  icade  or  wound  by 


women  or  assembled  by  cheap  labour.  An  attack  will  also 
be  made  on   the  piemium-bouus  and  piece-rate  systems. 

Exemption  Applications. — .\t  the  Hull  Tribunal  recently, 
Mr.  Kowan,  secretary  of  the  Tramwaymon's  Union,  in  suj)- 
porting  the  application  of  a  grade  2  man  for  exemption,  stated 
that  -MM  men  had  joined  the  colours,  and  they  desired  to  keep 
the  remainder  of  the  men  to  avoid  the  introduction  of  women 
drivers,  to  which  they  were  strongly  opposed.  The  applica- 
tion was  refused. 

Before  the  Kesteven  Appeal  Court,  the  Urban  Electric 
Supply  Co.,  Ltd.,  appealed  against  a  final  mouth's  exemption 
gi  anted  by  the  Grantham  Tribunal  to  T.  H.  Heritage  (2», 
grade  1),  superintendent,  and  A.  W.  Lockton  (30,  grade  1), 
stoker,  and  the  National  Service  Representative  appealed 
against  three  months  each  allowed  to  W.  J.  Oopsey  (40, 
grade  1),  engineer;  J.  E.  Edmundson  (39,  grade  1),  manager; 
W.  J.  Mann  (33,  grade  1),  labourer;  J.  Tazzyman  (39,  erade 
1),  labourer;  A.  Parnhaui  (33,  grade  1),  wirenian;  and  P.  A. 
Baxter  (28,  grade  1),  wireiuau.  The  appeal  for  Lockton  was 
withdrawn,  Edmundson  was  exempted  until  December  31st, 
and  in  each  of  the  other  cases  the  men  were  given  extended 
exemption  to  the  end  of  September. 

At  Stratford-on-Avon  an  appeal  was  made  by  P.  W.  H.  Dove 
(46,  grade  1),  electrical  engineer.  He  stated  that  he  sujier- 
vised  several  private  installations,  and  had  a  contract  for  a 
plant  at  Elmdon  Hall  and  at  another  place  to  be  utilised  as 
a  hospital  for  wounded  American  officers.  The  Natinnal 
Service  Representative  contended  that  the  work  at  Elmdon 
Hall  could  wait  until  after  the  war,  and  appellant  replied 
that  before  he  took  the  contract  he  called  at  the  recruiting 
office,  and  was  given  to  understand  that  men  over  45  would 
not  be  wanted  Ijefoie  October.  He  complained  that  two 
younger  men  engaged  on  electrical  w'oik  at  another  place  he 
named  held  protection  certificates.  The  National  Service.  Re- 
presentative contended  that  Dove  was  not  in  a  certified  o<^- 
cupation,  and  it  was  pointed  out  that  the  contracts  were  taken 
prior  to  the  Act  affecting  older  men  coming  into  force.  Three 
months  were  granted. 

At  Sutton-in-Ashfield  exemption  was  .sought  by  R.  W,  Banco 
(38,  grade  1),  electrician  with  Mr.  B.  Walton.  Applicant, 
who  asserted  that  he  was  induced  to  part  with  his  protection 
certificate   under  a  misapprehension,  had  his  appeal  refused. 

At  Man.sfield,  the  National  Service  Representative  apiiealed 
against  conditional  exemption  held  by  G.  Cooper  (grade  2). 
electrician.  Tlie  Tribunal  held  that  he  was  in  a  protected 
occupation,  and  the  apjieal  was  refused. 

Before  the  Somerset  .Appeal  Court,  an  occupational  claim 
v.-as  made  by  Wallace  Baker  (31.  Class  A),  electrician,  with 
Messrs.  Fox  Bros.  &  Co.,  of  Wellington,  who  has  been 
de-certificated.  It  was  stated  that  Baker  held  a  protection 
certifiaite,  and  the  firm  asked  for  exemption  or  leave  to  re- 
instate an  appeal  for  him  in  the  event  of  the  certificate  being 
u'ithdiawn.    Six  nionth.i  were  conceded. 

Bermondsey  Tribunal  have  adopted  a  resolution  calling  the 
attention  of  the  Ministry  of  National  Service  and  the  I;Ocal 
Ooveninient  Board  to  the  fact  that  a  large  number  of  young 
Liien  who  came  under  the  provisions  of  the  earlier  Military 
Service  .\cts  still  hold  protection  certificates  or  other  forms 
of  exemption  to  which  no  conditions  were  attached,  either 
from  the  Munitions  Area  Recrniting  Officers  or  the  Port  of 
London  Authority,  and  that  the  Tribunal  were  of  _  opinion 
as  they  were  now  called  upon  to  decide  applications  for 
exemption  from  men  graded  1  and  2  between  40  and  50  years 
of  age,  that  all  such  certificates  should  be  at  once  reviewed, 
and  only  renewable  on  appUcntions  by  the  employers  and 
men  to  the  appropriate  local  Tribunals. 

At  Ilfracombe.  on  July  2nd,  apneals  were  made  by  H.  J.  F. 
Stewart,  resident  electrical  engineer;  T.  H.  Sanders,  elec- 
trician; and  A.  J.  Rudd.  relief  stoker,  tor  the  electric  light 
works.     Each   was    granted    three  months'   exemption. 

Mr.  D.  Munro,  electrical  engineer  to  Ese+er  City  Council, 
appealed  for  the  retention  of  A.  G.  G.  Bu-'honan  (32,  Class 
A),  .shift  engineer,  and  said  that  the  staff  had  been  reduced 
to  a  minimum.  The  man  was  exempted  until  October  31st 
or  until  an  efficient  substitute,  is  found. 

Watford  Tribunal  has  referred  to  the  County  Appeal  Court 
an  appeal  filed  bv  W.  R.  Dyer  (19.  gi-ade  1).  electric  fitter. 

At  the  Norwich  Tribunal,  Mr.  J.  W.  C.  Daynes  appeared 
on  behalf  of  the  employers  to  resist  the  pppeal  of  the  National 
Service  Representative  in  respect  to  the  exemption  of  the 
ehief  cashier  and  ticket  clerk  of  the  Electric  Tramway  Co. 
.The  mail  has  been  eifhteen  years  with  the  i-omnany,  has  been 
Vesnonsible  since  1906  for  all  takings  and  the  issue  of  tickets 
and  prepares  all  the  office  returns.  It  was  held  that  a  sub- 
stitute could  not  be  found  because  the  work  required  special 
training.  Ladv  clerks  had  been  tried,  but  could  not  do  this 
man's  work.  The  application  of  the  National  Service  Repre- 
sentative was  dismissed. 


Price  of  Coal.— The  Board  of  Trade  has  made  an  order 

nTOTii^in?  for  an  increase  nf  Is.  t^d.  per  ton  in  the  price  of  all  cnal 
Hiapatchfd  from  the  onllierv  f'-r  consumprion  in  the  United 
Kinedoni,  on  and  after  Monday,  July  *th.  to  meet  the  cost  of  ths 
increased  war  wafres  recently  srranted  to  the  miners.  The  prioe  of 
<">al  had  alreadv  been  raised  hv  2s  6d.  per  ton  on  .Tune  24th.  On 
June  ??th  nn  advance  of  1b,  fid.  a  day  wa«  granted  to  miners  over 
16  years  old,  and  9d.  a  day  to  those  oniler  16. 
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CORRESPONDENCE. 

Letters  receired  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  u/Uil 
the  following  week.  Correspoiidents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  toritere  name  and  address  in  our  possession. 

Instruments  for  Central^Station  Switchboards. 

It  was  only  to  be  expect^ed  that  Mr.  Stubbings's  article  in 
your  issue  of  June  14th  should  call  for  a  rejoinder  frora  a 
champion  of  the  motor  meter,  but  I  am  surprised  to  note  the 
fonii  which  this  reply  ha-s  taken.  Very  rarely  indeed  does 
one  see  in  the  "  Correspondence  "  columns  of  the  technical 
Press  such  a  spiteful  and  ix?rsonal  attack  against  the  produc- 
tions of  a  particular  manufacturer  as  that  made  by 
■  AM.I.J3.E."  in  your  current  issue.  In  this  connection,  I 
ih.  d  only  refer  to  the  penultimate  paragraph  of  his  letter. 

Mr.  Stubbings  is  accused  of  undue  bias  in  favour  of  the 
".Iron"  meter,  and  perhap.^,  therefore,  he  will  excuse  me 
ii,  as  engineer  of  Aron  Electricity  Meter,  Ltd.,  I  state  that 
he  is  entirely  unknown  to  us,  except  by  reputation.  Presum- 
ably, therefore,  any  bias  which  he  may  possess  must  be  the 
re.sult  of  his  experience  of  meters  under  practical  working 
condition-s,  and  this  is  borne  out  by  the  fact  that,  until  quite 
recently,  he  has  been  connected  with  a  station  in  which,  I 
believe,  both  mercury  watt-hour  and  "Aron"  meters  have 
been  used. 

Thus,  against  the  moderately-expressed  views  of  an  actual 
u.mM'  of  all  types  of  iiiet^'rs,  we  have  only  the  extravagant 
claims  and  criticisnjs  of  an  individual  who,  for  reasons  best 
known  to  himself,  prefers  to  hide  his  identity.  • 

I  am  glad  to  see.  however,  that  our  anonymous  friend  does 
admit  that  brake  magnets  weaken,  though  he  minimises  the 
fault  00  the  groimd  that  this  can  be  made  apparent  by  calibra- 
tion "  at  least  once  per  annum,"  and  that  it  tends  to  counter- 
act another  fault  due  "  to  the  effect  of  dust,  wear,  &c..  on 
the  meter."  On  the  other  hand,  your  readers  will  note  that 
the  worst  he  can  .say  against  the  "  Aron  "  meter  is  that  two 
of  them,  and  these  of  a  type  now  supeiseded  and  improved 
II pun.  differed  on  test  by  as  much  as  2  per  cent. 

1  would  like  to  mention,  too.  that  the  "  series  of  tests  " 
ii^lerred  to  by  your  correspondent  covered  other  working 
conditions,  .such  as,  for  example,  accuracy  under  varying 
pressures,  about  which  your  corresixindent  is  silent.  Further, 
the  test  results  were  offered  to  ourselves  and  to  our  competi- 
tors conditional  on  each  party  agreeing  that  the  other  should 
icrrive  the  full  report  on  both  makes  of  meters,  a  condition 
wiiich  our  com|)etitors  could  not  accept.  These  facts  are,  I 
think,  significant ! 

F.  A.    Nield. 

Ix)ndon,  N.W.,  July  9tk,  1918. 


BUSINESS  NOTES. 


f     Erinoid,  Ltd. — A  further  development  in  the  commercial 

combat  with  German  industrial  monopoly  was  marked  by  the 
bringing  into  use  on  Friday,  for  the  first  time,  of  a  new  power  in- 
stallation which  Ekinoid,  Ltd.,  of  Stroud.  Gloucestershiye,  has 
found  necessary  to  meet  the  demands  made  upon  it  both  by  the 
Government  and  by  private  firms.  The  company's  product, 
"  Erinoid  "  (see  Electrical  Review,  page  lUs,  June  .Sth.  I'.HT). 
a  new  British  insulator  and  non-inflammable  substitute  for  ivory, 
horn,  tortoiseshell,  elrany,  A;c..  is  claimed  to  be  an  improvement 
npon  what  was  formerly  a  Germ.an  product.  "  Galalith,"  which  had 
a  monopoly  all  over  the  world.  Large  quantities  of  Erinoid  are  being 
mode  by  the  company  for  export  for  war  material  purjx)ses.  After 
a  brief  opening  ceremony  in  the  new  power  house,  a  party  of 
visitors  was  conducted  over  the  works  to  inspect  the  various  pro- 
cesses by  which  dried  and  powdered  skimmed  milk  is  converted 
into  what,  so  far  as  the  Erinoid  Co.  is  concerned,  is  the  finished 
article.  It  was  pointed  out  that  the  factory  derived  its  raw  material 
entirely  from  abroad,  and  did^ot  in  the  slightest  degree  affect  the 
food  products  of  this  country.  The  raw  material  was  drawn  mainly 
from  the  .\rgcntine.  India,  and  New  Zealand,  and  some  of  it  came 
from  I'ranoe. 

Book  Notices. — -'/.  «'•  ''.  J/7'/«////»7.<'   .]/,if//i:iiir  I'di-.luly 

is  well  up  to  the  high  standard  set  by  its  producers  ;  its  literary 
qualities  are  such  as  would  be  expected  of  Scottish  authors  :  the 
articles  deal  with  a  wide  range  of  interesting  subjects — technical 
and  otherwise- -and  the  illustrations  are  excellent.  Not  the  least 
interesting  feature  ia  the  list  of  workshop  suggestions,  for  which 
bonuses  have  been  granted  ranging  from  10s.  6d.  to  five  guinfas. 
We  must  again  tender  our  congratulations  to  the  "  Apprentices." 

"  Determination  et  Etude  des  Caracteristiques  d  Eclairemeni  des 
Proiectfcure,  and  P.tpartition  de  I'Eclairement  prcd"it  a  jrande 
distance  par  /.es  Apparails  Optiques  de  Erasnet.  By  MM.  A. 
Blondel  and  Ch.  Lavanchy.  Reprints  from  Air^jilut  dj<  Phyd^uc. 
.!Paris  .  Masson  i:  Cie. — In  these  papers,  of  which  complimentary 
copies  have  been  feent  us  by  the  author^,  the  theory  of  the  seai-ch- 
light  projector  is  treated  of.  with  special  reference  to  the 
distribution  of  light  over  the  cross-section  of  the  beam,  ot  which 
the  importance,  with  regard  to  the  visibility  of  the  object 
illnminuted,    is   very   material.     In    the   first   paper   reflectinsr 


apparatus  are  considered,  and  in  the  second  dioptric  and  ciita- 
dioptric  lenses.  Various  cases  are  dealt  with,  corresponding  to 
different  conditions  of  focusing.  A:c.,  and  simplified  methods  of 
calculation  are  developed  by  which  the  characteristics  ot  a  pro- 
jector of  given  dimensions  can  be  readily  ascertained.  The  second 
paper  extends  the  methods  to  the  case  of  systems  of  lenses.  These 
studies  will  be  of  value  to  those  engaged  in  the  design  of  such 
apparatus. 

"  Membership  Booklet.  '  C  '  issued  by  the  Institute  of  Metals, 
contains  a  list  of  officers,  an  appeal  for  increa.sed  membership  (the 
roll  now  exceeds  1,000").  an  account  of  the  activities  of  the  Insti- 
tute and  the  ailvantages  of  membership,  and  numerous  testimonies 
to  the  great  value  of  its  work,  as  well  as  portraits  of  the  dis- 
tinguished men  who  have  presided  over  its  proceedings.  Copies 
can  be  had  on  application  to  the  Secretary.  Mr,  G.  Shaw  Scott. 
36,  Victoria  Street.  S.W.  1.  There  will  be  a  ballot  for  the  election 
of  members  on  July  17th. 

"  J/i'iKoirs  of  the  College  of  Science,  Kyoto  Imperial  University." 
Vol.  II.  No.  <j,  contains  pajiers  on  the  effects  of  an  electric  field  on 
the  spectrum  lines  of  hydrogen  and  helium,  the  figures  produced 
on  photographic  plates  by  electric  discharges,  and  other  electro- 
physical  subjects,  with  many  illustrations  of  the  greatest  excel- 
iencf. 

"  Electric  Motors  and  Control  Systems."  By  A.  T.  Dover. 
London  :  Sir  Isaac  Pitman  &  Sons,  Ltd.  Pp.  xvi.  +  372;  315  figs. 
Price  Mis.  net. 

Patents  and    Designs   in   South  Africa.— By  Order  in 

Council,  on  June  2.5th,  the  provisions  of  Sec.  91  of  the  PateTits  ami 
Designs  Act,  11)07,  were  made  applicable  to  the  Union  of  Suutli 
Airier. 

Catalogues    and     Lists.— Kkighlev    (Jas    anh    On, 

ExoiNE  Co.,  Lrt> ,  Imperial  Works,  Keighley. — Forty-page  call  logue 
containing  very  full  iuformatiou.  accompanied  by  excellent  half- 
tone and  line  drawings,  regarding  their  ''  Imperial"  vertical  engines, 
petrol-electric  generating  sets,  &c.  Pictures  of  several  bays  at  the 
firm's  works  are  shown. 

AtTSTiN  Motor  Co.,  Ltd,  Longbridge  Works,  Xorthficid, 
Birmingliam. — Publication  of  over  sixty  pages  (art  paper),  contain- 
ing excellent  half-tone  illustrations  of  their  small  electric  gene- 
rating sets  (3.3'.").  8,  and  IS  kw.),  with  full  tabulated  details  of 
spare  parts  and  instructions  respecting  ignition,  carburation,  cooling, 
starting,  valve-timing,  kc. 

British  Tho.msox-Houstox  Co..  Ltd.,  Rugby. — Descriptive  list. 
No.  .1.100  (12  pages),  containing  a  full  account,  with  illustration?, 
tabulated  dimensions,  and  shipping  particulars,  of  their  hand- 
ojierated  starting  rheostats  for  c.c.  motors. 

Australian  Industries. — Referrino;  to  our  recent  com- 
ments on  the  question  of  branch  British  factories  in  Australia  we 
ob.serve  that  Mr.  Bonar  Law  has  informed  the  Australian  High 
Commissioner  that  everything  will  be  done  to  meet  the  wishes  of 
the  Commonwealth  Government  in  establishing  Australian  industries 
with  the  assistance  of  British  capital. 

The    Straits    Settlements.— The   Imports    and  E.\p.irts 

<iftice.  Siusrapore.  has  lately  issued  some  figures  which  show  that 
during  last  year  telegraph  and  telephone  material  to  a  value  of 
t21,4yO  was  imported  into  the  Straits  Settlements  from  Great 
Britain,  as  against  only  £  l,y80  from  Japan. 

Manufacturers'  Conference.— On  Tuesday.  .July  I'oid.at 

2.30  p.m.,  at  the  Central  Hall,  '^^'estminster,  there  will  be  a  con- 
ference of  British  manufacturers,  under  the  chairmanship  of  Mr. 
George  Terrell,  M.P..  president  of  the  National  Union  of  Manu- 
facturers (Inc.),  who  will  be  supported  by  Sir  E.  Carson  and  others. 
Firms  who  desire  to  receive  tickets  should  communicate  with  Mr. 
G.  R.  Cheesman,  the  Secretary,  at  G,  Holborn  Viaduct.  E.C.  1. 

Dissolutions  and  Liquidations.— Stakdard  Bixr men- 
Co..  Ltd. — In  voluntary  liquidation.  Mr.  S.  R.  Sheppard.  2o, 
Budge  Row,  E.G..  liquidator.     Meeting  of  creditors.  July  17th. 

Monometer  MAsnFACTURiNG  Co.,  Ltd. — Creditors  must  .send 
particulars  to  the  liquidators  (H.  T.  Ledsam  and  G.  G.  Poppleton. 
26.  Corporation  Street,  Birmingham)  by  August  12th. 

Banliruptcy  Proceedings. — Cosxold.  R.  E.,  Canterbury. 
— Order  made  June  11th  discharging  bankrupt  conditionally. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — The   T.C.    has   agreed    to   supply    ilessrs. 

Lans  Bridge,  Ltd..  with  a  supply  of  2.50,000  units  per  annuni. 
The  estimated  annual  revenue  will  be  £1,000,  and  it  will  cost  £2iiU 
to  connect  the  works  with  the  nearest  main, 

ArgentJna.-^According  to  the  Morninci  Post,  ths  Bucrici 
Aires  Municipality  has  tate:=  energetic  steps  to  •  prevsrct  th..' 
German  Eleotric  Supply  Co.  from  suspending  its  services  to  the 
public  on  the  protest  of  the  shortage  oi  fue!. 

Australia. — The  Huntley  (Victoria)   Shire  Council  lias 

applied  for  authority  to  supply  electricity  for  public  purposes. 

The  Lismore  (N.S.W.)  Municipal  (DouncU  has  decided  to  borrow 
£15,000  to  fiounce  40  electric  lighting  scberoe. — Tenders. 


32 


THE    ELECTRICAL    REVIEW.       [Voi.  sa.  no.  2,12.1,  july  12.  i9i>^ 


Ballymoney.— I'ROi'osEU  E.L.  ScHEMi:.— The  U.D.C. 
haa  intorme*!  tlii'  Gas  Co.  that  it  is  desirous  that  the  proposed 
eleotrio  lifrhting  scheme  should  l)e  proceetied  with  at  once. 

Bedford. — Year's  WonKiNC.^The  annual  accounts  of 
the  borODK-h  electricity  department  for  the  year  endin;r  March  :Ust, 

1917,  show  that  the  revenue  amounted  to  4::i2.406,  and  the 
expenditure  to  ji;21,2:)ii.  The  total  number  of  units  sold  was 
4,115,733,  includinir  public  liijhtins.  13,»10;  sew^au'e  pumpinjr, 
218,273  ;  private  lifrhtintr, 574,47.") :  and  power,  3,309,075. 

BirmiDgham.— ^'A'iE   IniRease. — With  ren:aid   to   ilic 

extension  of  the  12  J  per  cent,  bonus  to  the  employes  of  the  non- 
certified  departments  of  the  Corporation,  the  Committee  on  Pro- 
duction has  decided  that  the  present  advance  be  increased  to  25s. 
per  week.  • 

Burnley.  —  Year's  Worki.ng. — The  income  of  the 
borough  electricity  department  for  the  year  eudinjr  March  31st, 

1918,  was  £38,044,  compared  with  £34,341  in  the  previous  year. 
The  ^♦•orks  costs  amounted  to  £20,353,  ajrainst  £17,001),  and  the 
net  profit  to  £4,101.  against  £3,464.  Interest  and  siukinjf  fund 
charges  were  £13.745.  against  £13,870.  The  number  of  units  sold 
was  5,698,532,  an  increase  of  159,888.  The  works  costs  per  unit 
was  '699d.,  ajrainst  '622d.,  and  the  gross  costs  l'436d.,  against 
r419d. :  4.8  new  consumers  were  connected,  against  58  last  year, 
owing  to  the  restrictions  laid  down  by  the  Ministry  of  Munitions. 

Coventry. — Year's    Workixo. — For  the   year    ending 

March  31st,  1918,  the  income  of  the  Corporation  electricity  depart- 
ment amounted  to  £197,987,  or  '866d.  per  unit,  compared  with 
.C  169,787  in  the  previous  year.  The  total  expenditure  tincluding 
interest,  £20,358,  and  loan  redemption,  .i;20,161),  waa  £181.i;(')6,or 
■794d.  per  unit.  The  total  number  of  unit^  sold  was  54,854,340,  in- 
cluding power,  52,453.060;  private  lighting.  1.925.719;  heating, 
2.'>2.391  ;  traction.  223,170  :  and  street  lighting,  1  !,009.  The  total 
works  costs  were  £118,92ti,  or  ■.")63d.'per  unit. 

Bristol. — Street  LiGHTijso.^The  Diesel  engine  at  the 
electricity  works,  which  has  been  the  subject  of  much  con- 
troversy, has  been  sold,  and  the  engine  is  to  be  sliipped  to  S.  America. 

The  loan  charges  on  the  original  street  lighting  system  will  be 
liquidated  this  year,  and,  in  view  of  this,  the  Electricity  Committee 
has  been  asked  to  modify  the  charges.  At  present  the  electric 
lamps,  with  certain  necessary  exceptions,  are  not  lighted  at  night, 
but  it  has  been  resolved  to  resume  the  street  lighting  on 
September  1st. 

Continental. — Norway. — Official  statistics  covering  the 
period  1897-1915  show  that  the  number  of  industrial  plants 
increa-sed  from  9.422  to  l.'i,754.  During  the  same  period  the 
horse-power,  both  steam  and  electric,  increased  from  172,396  to 
1.261.205.  From  1900  to  1915  the  number  of  electric  motors  in- 
creased from  391  to  18,313.  and  the  horse-power  roughly  from 
3.000  to  243,000.— r/(f  Times. 

Elland.— Loan  Sanction.  —  The  Council  has  received 
Ijerniission  to  borrow  £2,000  for  the  purpose  of  electricity  works 
extensions. 

Godaimlng. — Price  Increase. — The  tariff  for   eneigy 

has  been  advanced  as  follows  by  the  Urban  E.S.  Co.,  as  from  the 
quarter  ending  September  : — Lighting  to  8d.  per  unit ;  power  and 
heating  by  10  per  cent.  ;  weekly  payment  consumers,  an  extra  Id. 
for  all  exci^ss  units. 

Grantham. —  Price  I.ncrease. —  The   Urban   E.S.  Co. 

has,  from  .luly  1st,  increased  the  price  of  energy  for  power  and 
heating  by  a  further  10  per  cent.,  making  a  total  -war  advance  of 
40  per  cent. 

Halifax. — .Vx.mal    .Vccounts. — The    working    of    the 

electricity  department  for  the  year-  ended  March  3l8t  last  shows  a 
profit  of  £12,033,  compared  with  £12,694  for  the  previous  year,  and 
after  providing  for  the  li  per  cent,  contribution  to  the  relief  of 
rates  and  other  special  items,  there  was  a  net  loss  of  £1.182. 

Isle  of  Wight.— Price  Increase. — The  E.L.  and  P.  Co. 
announce.^  the  following  increased  charges  for  energv  tor  the 
quarter  ending  September  :— Lighting  to  .sd.  per  unit ;  power  and 
heating,  10  per  cent,  increase  ;  slot  meters,  an  additional  2d.  in  the 
Is.  ;  weekly  payment  consumers,  Id.  per  unit  extra  for  eight 
months,  and  2d.  per  unit  for  excess  units  during  the  fcur  summer 
months. 

Kendal. — The  Council  has  decided  to  transfer  £.Wb  from 
the  general  district  fund  to  the  electricity  account,  to  meet  the 
deficiency  for  the  year  ending  March  31st  last. 

Leeds.— E.XTEN.siox.s.— Arrangements  are  being  made  for 

the  formal  opening,  at  the  end  of  this  month,  of  various  extensions 
to  the  Corporation  electricity  undertaking,  carried  out  during  the 
past  three  or  four  years  at  a  cost  of  nearly  £250,000.  These  exten- 
sions are  part  of  a.  larger  3cl;eme  intended  to  enable  the  Whitehall 
Eoad  works  to  meet  a  demand  for -60.000  H. p.-  Since  the  commence- 
ment ol  the  war  the  energy  supplied  for  power  purposes  has  nfearly 
doubled  m  volume.  Almost  immediately  the  Corporation  will  find 
It  necessary  to  expend,  about  £120.000  upon  further  generating 
machinery,  and  extensions  to  the  boiler  house  and  circulating  pump 
house.-  The  average  price  of  energy  js.l 4 4d.  per  unit,  about  20^(er 
cent,  above  prerWKr.charges. :-.  •   ■  -  _ .  ■■  ;..-■■■  .     . 

LOAX.S.— The  Corporation  iai- decided  to  renew  its  application  to 
the  LC'.B,  for iB»nc.rion  to  borrow  :«5-,650  for-the  pui^chasse  of  land 


adjoining  the  electricity  works  when  the  present  restrictions  on 
borrowing  are  withdrawn,  and  in  the  meantime  to  complete  the 
purchase. 

Lincoln.— Extensions. — At  a  meeting  of  the  City 
Council,  the  chairman  of  the  Electricity  Conimitleo  reported  on  an 
interview  with  the  directors  of  the  Electric  Power  Supply,  Sir 
John  Snell,  and  the  L.GB.  with  reference  to  the  propo.sed  purchase 
by  the  Corporation  of  the  power  station  of  Messrs.  Clayton  and 
Shuttleworth  The  Council  decided  to  ask  Sir  .Tohn  Snell  to  carry 
out  the  proposed  scheme  of  extension  of  the  power  station,  and  to 
state  his  terms  for  doing  so.  The  proposed  scheme  will  involve  a 
total  exiMMuliture  of  about  £240,000. 

London. — Hetunal   (iiiEEN. — Price   Increase.  —  The 

Electricity  Committee  has  recommended  the  B.C.  to  increase  the 
price  of  electricity  from  the  present  increase  of  331  per  cent,  to 
50  per  cent,  on  the  pre-war  charge. 

Loughborough. — Year's   Working. -^The  gross   profit 

on  the  past  years  working  of  the  electricity  department  was 
£5,274,  and  the  net  profit  was  ii\fi\2.  The  output  was  63  per 
cent,  in  excess  of  that  of  the  ijrevious  year,  constituting  a  record 
year's  results.  Total  units  sold  were  2,666,826  ;  revenue  received, 
£14,222  ;  works  cost  (units  sold),  ■837d.  ;  and  average  price  received 
per  unit  (sold),  l'26d. 

Lymington. — Price    Increase. — The    E.L.    Co.    has 

increased  the  price  of  energy  from  7d.  to  9d.  per  unit,  but  no  con- 
sumer is  to  be  charged  more  than  8d.  without  the  consent  of  the 
Corporation. 

Market  Drayton. — Street  Lighting. — The  U.D.C.  has 

accepted  the  estimate  of  the  E.L.  Co.  for  the  lighting  of  the  street 
lamps  at  £2  5s.  per  lamp,  or  if  only  the  39  lamps  used  during  the 
winter  months  were  used,  at  £2  10s.  per  lamp. 

Middleton.— Year's   Working. — The    revenue   uf    the 

T.C.  electricity  department  increased  by  £2,547  during  the  past 
year,  and  the  expenditure  by  £  1,461.  The  number  of  units  sold  in- 
creased by  47,914.     The  loss  on  the  undertaking  for  the  year  was 

C518. 

Nelson. — Wages. — The  enginemen,  firemen,  &c.,  at  the 
Corporation  electricity  works  have  given  notice  that  unless  they 
receive  an  increase  in  pay  of  20s.  per  week  on  their  pre-war  wages, 
plus  12i  per  cent.,  to  date  from  March  21st  last,  they  will  cease 
work  on  July  10th.  They  are  at  present  receiving  16s.  per  week 
above  pre-war  wage. 

Pontypridd. — Year's  Working. — The  %nnual  accounts 
of  the  U.D.C.  electricity  undertaking  for  the  year  ending  March 
31st,   1917,  show  an   income  of    £12,684,  whilst  the  expenditure 

was  £7.151. 

Queensbury.^PROPOSEif  E.L.    Scheme. — The    U.D.C. 

has  deterred  consideration  of  a  request  from  the  Yorkshire  Electric 
Power  Co.  to  support  its  proposal  to  supply  the  Queensbury  area 
with  electricity,  for  which  the  company  intended  to  apply  to 
to  Parliament  for  sanction. 

St.  Austell. — AH  matters  in  dispute  between  the  Urban 
Council  and  the  Electric  Lighting  Co.  have  been  settled  by  the 
acceptance  by  the  latter  of  £100  per  year  for  three  years. 

Stamford. — Price  Increase.— The  Urban  E.S.  Co.  has 
decided  to  increase  the  charges  for  electricity  from  July  1st  as 
follows  : — For  power  and  heating,  by  an  additional  10  per  -cent, 
upon  the  present  charge  ;  for  supply  through  slot  meter,  by  an 
additional  penny  in  the  shilling  on  the  present  charge ;  weekly 
payment  consumers,  by  an  additional  penny  per  week,  except 
during  the  four  summer  months. 

Stoke-on-Trent. — Proposed     Extensions. — The     E.S. 

Committee  has  recommended  that  the  generating  plant  in  the 
central   power  house  be  extended  by- the  provision  of  a  ."),000-KW. 

_^ turbo-generator,  boilers,   i;c.,  at  an  estimated  cost  of   £100,000. 

'with  £10,000  for  contingencies,  and  that  an  extra-high-tension 
main  be  laid  from  the  central  power  house  to  Liverpool  Roa<i,  at  an 
estimated  cost  of  £2,400.  At  a  meeting  of  the  T.C..  at  which  the 
work  of  the  dejjartment  was  severely  criticised,  consideration  of  the 
proposals  was  adjourned  pending  a  report  by  Sir  John  Snell. 

Year's  Working. — The  total  revenue  of  the  electricity  under- 
taking for  the  past  year  amounted  to  ^•>5,()6;^^n  increase  of  £6,000 
on  theprevious  year,  but  the  increased-expenditure  was  nearly  £  9,000. 
The  gross  profit  was  £19,664,  but,  after  providing  for  the  redemp- 
tion of  loans  and  payment  of  interest,  the  net  loss  was  £3,769, 
increased  to  £3,993  after  paying  tor  new  meters  out  of  revenue. 
The  total  debit  balance  is  now  £  10,829.  The  loss  is  accounted  for 
chiefly  by  the  increased  cost  of  coal  and  higher  wages. 

Sutton    (Surrey).  —  Phicb    Increase.^ — The    South 

Metropolitan  Electric  Tramways  and  Lighting  Co.  has  amended  the 
tariff  for  electricity  as  from  July  1st,  as  -follows": — Lighting,  6d. 
per  unit,  plus  10  per  cent. ;  power .  and  heating,  an  extra  .id.  per 
unit.  The  minimum  charge  is  to  be  1.3s.  4'd.-pt!i-  winter  quaxtcr, 
and  6s.  Sd.  jier  summer  i(uarter. 

Walthamstow. — 'Dear's  Working. — At  a  meeting  of  the 

U.D.C,  the  chairmjin  of  the  E.L.  Committee  stated  that  the  profit 
on  the  undertaking  for  the  past  year  was  £1,144,  compared'  with  a 
loss  for  the  previous  year  of  £6,665.  The  income  increased  from 
£45,78.8  to  £53,722,  and  the  output  increased  by  828,0oii  units. 
In,  spite  of  the  increased  output,  the  cost  of  coal  w;is  i.'3SI  less, 
being  2-81  lb.  per  unit,  ijgainst  3"07  lb. 
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Totnes. — Price    Increase. — ;Tlie    Electricity    Suppli 

Corporation  has  applied  ta  the  B.  of  T-.  for  consent  to  advance  the 
price  o'f  electricity  to  9d.  per  unit. 

Wakefield. — Price   Increase. — The    ElectricitT  <  'om- 

mittei-  has  inoreaaed  the  jirice  of  electricity  by  l-J  per  cent,  fm- 
cueii  ailviuice  of  M.  |ier  ton  in  the  price  of  coal,  and  l  i>er  cent,  for 
each  a<lvance  of  Is.  per  week,  or  fraction  of  Is.,  granted  to 
workmen. 

Loan  Sanction. — The  City  Council  has  received  the  sanction  of 
the  L.G.B.  to  the  borrowing-  of  £6.000  and  £958  for  electricity 
purposes. 

Weston-super-Mare.— Price  Increase. — The  E.S.  Co. 

has  advanced  the  price  of  enerery  on  the  flat  and  maximum 
demand  rates  by  Id.  per  unit,  the  latter  to  apply  to  the  low-rate 
units,  and  by  ',d.  per  unit  for  heating:  ^nd  power. 

Weybridge  and  Walton-on-Thames.— Price  Increase. 

The  Urban  E.S.  Co.  announces  that  from  the  quarter  endinjr 
September  the  price  of  energ-y  for  power  and  heatingr  will  be 
advanced  by  10  per  cent. 

Wolverhampton. — Price  iNCREASE.^The  E.S.  Com- 
mittee recommends  that  after  the  June  readinfjs  the  charge  for  the 
supply  of  electricity  to  all  ordinary  consumers  not  under  contract 
be  further  increased  by  U)  per  cent..  makin<r  a  total  of  00  per  cent, 
over  pre-war  charges. 


TRAMWAY  AND  RAILWAY  NOTES. 


Jkmerica. — Statk    TJailavay  Control. — The  U..S.  Con- 

ha.s  passed  a  Bill  authorising  the  President  to  assume  control 
Brban  and  interurban  electric  lines  conveying  workpeople  to 
'  and  from  shipyards  engaged  on  tiovernment  work.  The  Bill 
specifically  excludes  ''any  street  or  interurban  electric  railway 
which  has  as  its  principal  source  of  operating  revenue  urban, 
suburban,  or  interurban  passenger  traffic  or  sale  of  power,  heat, 
and  light,  or  both." 

Burnley. — Year's  AVobking. — The  Corporation  tram- 
way department  has  made  a  profit  for  the  past  year  of  £fi,389. 
This  has  been  placed  to  the   reserve   fnnd.  whicli  now   amounts  to 

£:ii,i:M;. 

Ilford. — Sanuberg  Process.  —  The  Tramways  Com- 
mittee has  decided  to  have  50  joints  in  its  tramway  track  treated 
with  the  Sandberg  oxy-acetylene  rail-hardening  process,  at  a  cost 
of  £2  per  joint. 

Liverpool. — Strike. — According  to  the  Erniimi  Xeirs, 
a  large  number  of  tramway  workers  struck  work  on  Tuesday,  dis- 
locating the  service. 

In  the  early  morning  the  conductresses  on  strike  held  up  muni- 
tion workers'  cars,  pulled  conductresses  who  were  at  work  off  their 
cars,  threw  mud  at  the  drivers,  cut  the  trolley  ropes,  and  broke 
some  of  the  windows  of  the  cars.  The  strikers  demand  an  arbitra- 
tion board,  comprising  five  representatives  of  the  Tramways  Com- 
mittee and  five  employes,  with  a  neutral  chairman,  and  also  the 
same  pay  for  a  4  s  instead  of  a  IJO  hours"  week. 

London. — I-'-  &  i^.W.  Railway. — It  is  announced  that  a.s 

from  July  22nd  the  L.  &  S.W.  Railway  Co.  is  entirely  abblishing 
its  second-class  rail  bookings.  Holders  of  second-cIa,ss  season 
tickets  expiring  after  July  21st  will  be  given  the  ojition  of  ex- 
changing to  first  class  by  a  proportionate  payment,  or  should  they 
elect  to  travel  third  class  a  jim  rata  allowance  will  be  made.  It  is 
intended  to  convert  the  existing  second  class  stock  to  third  class  as 
soon  as  possible  :  meanwhile,  second-class  carriages  after  July 
2l3t  will  ije  available  for  third-class  passengers. 

Pontypridd. — Annual  Accounts. — The  working  of  the 

U.D.C.  tramway  undertaking  for  the  year  ending  March  3I.st. 
1917,  resulted  in  a  gross  profit  of  £0.813.  The  income  amounted 
to  £23,<)S9,  and  the  working  expenses  to  £17, H2. 

Walsall. — Year's   AYorking. — "Kie   net   profits  of   the 

Corporation  tramways,  including  motor-buses,  for  the  past  year, 
amounted  to  £  10,515.  It  has  been  decided  to  appropriate  £5,000  to 
the  relief  of  rates,  to  put  £4,895  to  a  .special  rese'we  account  for 
motor-omnibuses,  and  to  carry  forward  £0,020. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Germany. — The  Secretary  of  State  of  tlie  German  Post 

OfEce  said  in  the  Reichstag,  on  introducing  the  Budget  ; — ''  The 
construction  of  new  lines  tor  telephone  and  telegraph  traffic  is, 
unfortunately,  not  possible  owing  to  the  lack  of  building  materials 
and  staff.  The  heavy  snowstorms  and  hard  frosts  of  this  winter 
have  disturbed  telegraph  and  telephone  working  worse  than  has 
been  the  case  for  a  long  time.  Only  by  bringing  up  all  available 
forces,  and  by  military  help,  has  it  been  possible  to  repair  the  heavy 
damage.  It  is  apparent  that  our  open  wires  are  insufficient,  and 
that  it  will  be  necessary,  after  the  war,  to  extend  the  cabling  of  at 


least  the  main  trunk  lines  on  a  regular  plan.  After  the  war,  more- 
over, automatic  and  semi-automatic  working -of  telephone  traffic 
must  be  again  extended,' — Telegraph  and  Teleplione  Jcurnai. 

Largest  Wireless  Station  ?—Bueno.?  Aires  reports  that 

the  wireless  station  tliere  will  be  the  biggest  in  the  world.  It 
includes  three  gigantii-  towers  apxiriiachiiig  in  size  the  Eiffel  Tower. 

—  iri'/vrf.v.v  /',-,,v.v. 

Post  Office  Employes.— The  Postal  and  Telegraph 
Clerks'  Association  has  decided  to  affiliate  with  the  Labour  Party. 

—  Ere ni 111)  Xeirs. 

Secret  Wireless. — A  very  grave  feature  of  the  sinking  of 

the  hospital  ship  Lhuiiioreri/  Castle  is  the  strong  circumstantial 
evidence  that  the  TT-boat  had  been  advised  by  wireless  of  the 
vessel's  sailing.  It  has  always  been  strongly  suspected  that  the 
Germans  still  have  secret  wireless  stations  on  the  Coast  of  America. 
--P.M.  Gazette. 

Sweden. — According  to  the  Eitimnniaf,  the  Swedish 
Government  proposes  to  acquire  the  Stockholm  Telephone  Co.  It 
is  said  that  the  deal  wiU  be  advantageous  to  the  shareholders,  bat 
that,  on  the  other  hand,  the  public  is  likely  to  suffer,  as  telephone 
charges  will  be  considerably  enhanced. — Tele'ijrapli  and  Telephfiiie 
Journal. 

Telegraph    Delays. — Complaints  have  appeared  in  the 

daily  Press  regarding  serious  delays  that  have  been  experienced  in 
the  transmission  of  inland  telegrams,  the  time  occupied  in  some 
cases  exceeding  that  taken  by  train  or  tramcar  to  cover  the 
distance.  The  delays  are  officially  attributed  to  the  influenza 
epidemic,  depletion  of  staffs,  and  the  shorter  houi-s  during  which 
telegraph  offices  are  open. 

United    States.— A    joint  appeal   of   the   Secretary  of 

Labour,  Mr.  Wilson,  and  Mr.  Samuel  Gompers,  President  of  the 
.Vmerican  Federation,  has  been  successful  in  preventing  a  nation- 
wide telegraph  strike.  Mr.  S.  J.  Koneukamp.  President  of  the 
Commercial  Telegraphists'  Union,  in  postponing  indefinitely  the 
'■  walk-out  "  voted  by  an  overwhelming  majority  of  the  men,  after 
the  Western  Union  had  refused  to  abide  by  the  decision  of  theTaft 
Labour  Board,  relies  upon  prompt  action  by  Congress  to  give  the 
President  authority  to  take  over  the  telegraph  and  telephone 
systems.  The  Administration,  while  desirous  of  obtaining  the 
specific  approval  of  Congress,  holds  that  the  President  has  already 
legal  authority  to  take  over  the  lines  as  a  war  measure.— T"/*^ 
Times. 

Wireless  Operators  on  Board  Ship.— At  the  meeting  of  the 

Marconi  International  Marine  Communication  Co..  Ltd..  last  week, 
the  chairman  said  that  the  recent  threat  of  the  wireless  operators  to 
strike  was  due  to  the  delay  of  the  Ministry  of  Shipping  in  agreeing 
to  an  application  for  authority  to  increase  the  wages  of  operators. 
Although  the  latter  were  employed  and  paid  by  the  company,  their 
remuneration  was  provided  by  an  agreed  subsidy  from  the  shipping 
companies,  and  without  the  concurrence  of  the  shipowners  the 
Marconi  Co.  could  not  deal  with  any  question  of  increased  pay. 
except  on  its  own  responsibility.  The  company  had  conferred  with 
the  representatives  of  the  Association  of  Wireless  Telegraphists, 
and  a  complete  agreement  had  been  arrived  at. 

Referring  to  tbe  heroism  of  the  wireless  operators.  Mr.  Isaacs 
described,  as  a  typical  example,  a  case  in  which,  after  the  operator 
on  board  a  ship  attacked  by  a*  submarine  had  obtained  a  promise  of 
immediate  assistance  from  a  land  station,  he  refused  to  leave  his 
post,  liecause  he  hoped  to  get  into  communication  with  a  ship 
nearer  at  hand,  although  his  ship  wa-,  being  shelled,  and  he  was  in 
a  very  exposed  position.  He  was  killed  by  a  shell  at  the  moment 
when  he  had  attained  his  object,  and  the  ship,  with  its  crew  of -45. 
was,  in  fact,  rescued  by  the  American  cruiser  which  he  had 
summoned  at  the  cost  of  his  own  life. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Gillingham.— July  2-^nd.  B.C.  One  G^O-r.h.p.  combined 
Diesel  engine  and  alternator.     See  "  Official  Jfotices  "  to-day. 
London.  —  L.C.C.  —  The    Highways    Committee   recom^ 

mends  that  tenders  be  invited  for  the  supply  of  field-coils,  machined 
bronze  bearings,  armature  coils,  plough  carrier  brackets,  magnetic 
brake  coils,  and  accumulators  for  use  in  the  tramways  department. 


CLOSED. 
Australia. — ^"ew  South  Wales., — P.il.G.'s  Department : 

4  miles  .330  yd.  paper-insiilatea  lend-covji-i  .1  .■on.liictor  cable.  800  pairs 
±'1,572  per  mile;  l.-iiOyd.  paper-lnsiil  ii'  1  !.  -.1  .        i  ■   I      ■  i  inri<.r  t-alilf- 

HOOpairs,  .i;l,202pei-mile: 'iiuilesl.l i   ,     :  -        .  ,.ir,,Mr.,, 

conductor  cable,  501)  pairs,  fl.OW    |.      i  i  -  '  ..I.  paptv 

insulated  lead-covered  conductor  cabli.  Kiiiint-.  i-.i-i.  i  mil.-:  i  iiiib- 
submarine  telephone  cable,  7  pairs,  X.>m  peVraile:  fKJyd.  submarine 
telephone  cable,  H  pairs,  £70!)  per  mile.— Western  Electric  Co..  Ltd. 

Victoria. — P.M.G.s  Department : — 
8  miles  Ifrl  yd.  paper-insulated  lead-covered  conductor  cable,  400  pairs, 
i876  per  mile.— Westeni  Electric  Co.,  Ltd. 

QnEENSLASD. — P.M.G.S  Department  :— 
1  mile  140  yd.  paper-insulated  lead-covered  conductor  cable,  SOO  paics, 
£1,572  per  mile.— Western  Electric  Co.,  Ltd, 


3i 


THE    ELECTRICAL    REVIEW. 


iFVol.  83.    No.  2,120,  .Iui,Y  12,  101  > 


SorxH  ArsTRALiA.— P.M.G.  s  Department  :— 

916  vd.  p«i»r-in9ulilted  leafl-covered  conductor  c»hle,  400  pairs.  i.'l<7('  p<r 
niiU' :  »<0  Td.  silk  and  coIloninsQiatcd  switchboard  cable,  £371  per  mile  ; 
3  miles  .'Job  yd.  iiaiwr-insulated  leadK;ovBred  conductor  cable,  76  piiirs, 
£398  per  mile.-  Western  Electric  Co..  Ltd. 

Western  AtsTR.\LiA.- P.M.G.'a  Department:  — 

1  mile  !H  yd.  paper-insulBted  icaa-coverod  conductor  cable,  800  pairs,  il,.™ 
iH'rmilc;  l.IT.t  vd.  pai>er-insulated  lead-covered  conductor  cable,  (KK) 
pai™,  il.-JOi  iH-r'niile  ;  l.SPO  vd.  paper-insulated  lead-covered  conductor 
lalile,  800  pairs,  I'l.lKM  per  mile:  'J  miles  paper-insulated  lead  covered 
cunduolor  entile.  400  pairs.  i'H7l»  jht  mile- — Western  Electric  Co.,  I-itd, 

The  above  are  subject  to  adjustment  for  any  variation  either  up 
or  down  in  the  prices  of  copper,  leail,  tin,  antimony. —  7(«</('/-.v. 

"Bradford. — Elei-tricityConiraittee.  Recommended tendei-s : 

C.  A.  Parsons  i  Co.,  Ltd.— 12,000-Kw.  turbo-generator. 

J.  Wolstenholnie  4  Son,  Ltd.— Circulating  water  pipes  and  "  specials." 

Mirrlees  Watson    Co.,  Ltd.— .\ir  pump  and  water  extraction  pump  for 

auxiliary  condensing  plant. 
Stewart  4  Llovds,  Ltd.— Steam  pipes  for  new  turbo-generator. 
Holdun  *  Brooke.  Ltd  —Vertical-spindle  motor-driven  centrifugal  pump. 
Hick,  Hargreaves  >t  Co.,  Ltd.— Surface  condensing  plant  for  Valley  Road 

works. 
Thwaites    Bros..   Ltd.— .Air   exhauster    in    connection  with    the    suction 

a.sh  plant. 
Tramways  Committee  :  — 
Hadllelds.  t..ld.     Point  fittings  at  schedule  prices. 

Cape  Town. — Corjxn-ation.  Electric  li<rht  wiring  of  the 
extension  to  the  Early  Morninfr  Market,  Sir  Lowry  Road,  viz  : 

C.  H.  Pead       (acoeptedl        £192 

Edward  .\.  Shaw  .t  Co.  197 

It.  Vr.  .luck  -ax 

Cmniinghttm  A  Gearir.g  24!l 

Ctilmonr  *  Co iRT' 

Cavan. — Messre.  Ferguson  iV  Co.,  Dublin,  have  secured 
the  contract,  at  C2,172,  for  the  installation  of  electric  liffhtinjr  in 
Cavan  Workhouse. 

London. — The  Metropolitan  Ai^vlunis  Board  lias  accepted 

the  followins  temiers  :— Electrical  Contracts  ami  Maintenance  Co., 
Ltil.,  installation  telephone  switchboard.  -Ci-lS;  Keith  &  Blackman, 
Ltd..  electric  fan,  *;27.  (le.«s  cost  of  fixinif  hy  the  Board's  own  staff). 
The  Metropolitan  Water  Board  has  accepted  the  tender  of  Pope's 
Electric  Lamp  Works,  Ltd.,  for  electric  lamps  for  6  months. 

Newcastle-under-Lyme.— Accepted  tender  :— 

One  150-Kw.  converter  and  necessary  high  and  low-tension  switchgear. — 
British  Westinghouse  Co.,  Ltd.,  £2,107. 

New  Zealand. — Public  Service  Stores,  Wellington : — 

700  extension  hells,  1,000  ohms,  and  500  6-conduotor  cords,  mounted,  £90.— 
Richardson,  McCabe  *  Co.,  Ltd.,  £478  ;  100  sounders  P.O.  pattern, 
£i37.— P.  R.  Baillie  *  Co. :  2,  00  switchboard  plugs,  £27o.— A.  IJ. 
Riley  &  Co.,  Ltd. ;  lU.OOO  galvanised  telegraph  anu  combiners,  £291.— 
V.  &  D.  Duncan,  Ltd.— TcrKler*. 


Sheffield. — Electricity  Department  :- 


Dewshurst's  Engineering  Co.,  Ltd.— 250  steel  boiler  tubes  ;  Cole,  Marchent 
and  Morley,  Ltd.— Eight  new  valves  and  spindles. 
Health  Committee : — 
Edison  Accumulators.  Ltd.— Two  Bi-itish  built  chassis. 

Walsall. — T.C.  Electricity  Department.  Accepted  tenders : 

Brash  Electrical  Engineering  Co.,  Ltd. — Two  3.50-k.v.a.  transformers,  and 

one  lOO-K.v.A.  transformer,  £92a. 
British  Westinghouse  Co.,   Ltd.  —  Three  switch  cubicles  for  the    above 

transformers,  £345. 
W.  Wistance,   Ltd. — Work  in  connection   with    use  of   canal   water  for 

condensing  purposes  at  Bircllills  generating  station,  £150. 
Cross  &  Cross.  L,id. — Steel  carrier  for  conveying  main  across  canal,  £UM*. 
Vacuum  Oil  Co.,  Ltd.— 700  gallons  transformer  oil. 

Wolverhampton. — Electricity  Committee  : — 

Staveley  Coal  &  Iron  Co.— 20  tons  of  flat  c.i.  plates,  £7  l.'is.  per  ton. 
Gibbons,   Bros.— Platform,  hand-railway,  stairway,    and    ladder    for  the 

second  6,000-Kw.  turbo  set,  £220. 
Siemens  Bros.— Two  e.h.t.  switch  pane's,  £160  and  £165. 


FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers  'Midland  Section).— Saturday,  .July  1.3th. 
Visit  to  Ocker  Hill  Pumping  Station.  Meet  at  Snow  Hill  Station,  Bir- 
mingham, at  l..-,Op.m. 

Electrical  Power  Engineers'  Association  iNortbem  Division).— Thursday, 
July  18th.  At  7  p.m.  At  the  Grosvenor  Hotel,  Deansgate,  Manchester. 
General  meeting. 


OUR     HALF-YEARLY     INDEX. 


As  it  is  necessary  to  effect  every  possible  economy  in  paper 
consumption,  the  Index  to  Vol.  H2  of  the  Electrical 
Review,  which  will  be  printed  in  the  course  of  a  few 
weeks,  will  be  supplied  only  to  those  who,  through  the  post, 
specially  apply  for  it.  To  such  it  will  be  supplied  for  3d., 
post  free.  AJiy  reader  or  advertiser  at  Home  or  Abroad, 
who  requires  a  copy  for  binding,  or  for  other  purposes, 
is  asked  to  make  application  therefor  promptly  to  the 
Publisher.  Electrical  Rkvikw,  4,  Ludgate  Hill,  London. 
E,C.  4. 


NOTES. 

Channel  Tunnel    Approved.— The  International  Parlia- 
mentary   Coiniiiercial    Conforence.    representing:    all    the    Allied 
countries,  on  July  4th   unanimou.'ily  adopted  the  followinp  resolu- 
tion, after  a  pajwr  had  been  read  by  Sir  Arthur  Fell,  M.l'.,  on  the 
commercial  B(ivant.a(;e3  of  the  Channel  Tunnel  : — "Considering;-  the 
advantajres  which  would   accrue   from   increased   facilities  for  the  ., 
transport   of   pa.sseutrers   and   ;;oods   between    France    and    Great' 
Britain,  this  conference  suggests   to  the   Governments  of  those  . 
countries  that  the  construction  of  the  Channel  Tunnel  should  bo  ] 
proceeded  with  ns  soon  as  possible." — Kreiiiiig  Neim.  j 

Frnlt  Drying  by  Electricity. — Accordinfj  to  the  Bulletin 

of  the  Swiss  .Association  of  Electricians,  the  drying  or  evaporation 
of  fru't  and  vegetables  hy  electrical  means  has  been  successfully 
accomplished  in  Switzerland.  Trials  carrie<l  out  at  the  instance  of 
the  Government  of  various  apparatus  showed  that  electric  eviipora- 
tion  apparatus  could  compete  with  those  using  coal  only  when  the 
price  of  energy  did  not  exceed  ?>  to  \  centimes  per  Kw.-hour.  Such 
a  price  wa.s  only  jiossible  with  the  hydroelectric  companies'  surplus 
energy,  and  fortunately  in  11)17,  in  the  period  of  "high  water,"  a 
considerable  surplus  was  available  during  the  night,  which  allowed 
of  its  supply  at  the  price  named.  Some  companies  even,  for 
jiatriotic  motives,  agreed  to  supply  current  at  a  lower  price,  the 
works  of  the  Canton  of  Barich  offering  it  during  the  night  only  at 
1  centime  per  KW.-hour.  Others  have  gone  beyond  this  even,  and 
decided  to  supply  their  customers  with  energy  during  the  night 
gratuitously. 

Educational. — ^1anchi;ster    Mlinicipal    CoLi,E(iK   of 

Tbchncji.ogyiUnivbhsity  (ifManchhsteu).— The  session  191R-19 
opens  on  October  iird.  Matriculation  and  entrance  examinations 
will  be  held  in  July  and  September.  Matriculated  students  may 
enrol  for  Iftls  111  from  August  Kst,  I1I18.  and  if  under  IS  years  of 
age  are  eligible  tor  membership  of  the  O.T.C.  Further  particulars 
are  given  in  our  advertiaemfent  pages  to-day. 

The  Storage  of  Coal. — Although  the  storage  of  coal  has 

Ijecome  of  unusual  importance  under  war  conditions,  it  should  not 
be  considered  only  as  a  war  expedient,  and  plans  for  storage  should 
be  made  in  connection  with  every  industry  that  uses  coal  as  one  of 
the  adjustments  necessary  to  stabilise  a  fundamental  industry  of 
the  country.  An  abstract  of  an  unusually  v,aluable  p.tper,  which 
wa.s  re.id  before  the  Western  Society  of  Engineers,  Chicago,  on 
April  l.'Jth.  by  Mr.  H.  H.  Stoct,  on  why  coal  should  be  stored  ;  the 
practicability  of  storage  and  effect  of  storing  on  the  coal  ;  systems  of 
storage  employed  ;  cost  per  ton  and  precautions  to  be  observed, 
appears  in  Power  (Vol.  .\LVII.  No.  23).  \  reason  often  a<lvanced 
against  storage  is  the  increased  cost  involved,  but  a  suitable  read- 
justment of  mining  and  transportation  conditions  should  mean  a 
lower  cost  for  mining  and  transportation  that  would,  at  least 
partly,  offset  the  atiditional  necessary  cost  for  storage,  and  should 
not  increase  the  cost  to  the  consumer  much,  if  at  all. 

Electric  Welding  for  Ships.— The  electric  welding  tests 
lieing  conducted  by  the  Emergency  Fleet  Corporation  at  the 
Fedenal  shipbuilding  plant  at  Newark.  New  Jersey,  are  the  subject 
of  a  report  made  by  Mr.  Mason,  who  is  directing  the  tests,  the  objects 
of  which  are  to  demonstrate  the  economy  of  welding  in  time  and 
money.-  and  its  adequacy  to  build  a  staunch  ship.  Mr.  Mason  says 
that  electric  welding  in  its  various  phases  has  for  years  been  em- 
ployed in  shipyards,  and  the  proposal  to  extend  its  use  to  the  major 
part  of  ship  construction  has  met  with  gratifying  approval  from 
the  shipbuilder.  It  has  been  necessary  to  design  a  ship  to  suit  the 
material  available,  without  encroaching  on  that  needed  for  the 
regular  ship  construction  at  the  plant.  The  hull  will  have  the 
outline,  dimensions,  and  strength  conforming  to  the  ships  the 
Federal  company  is  building. 

Briefly,  the  programme  is  to  assemble  a  hull  rapidly  by  spot 
welding.  The  structure  then  becomes  a  house  favourable  for  work 
in  all  weather  and  at  night,  in  which  the  completion  of  the  ship 
may  go  on.  After  the  material  is  thus  assetnbled,  so  that  it  is  suffi- 
ciently strong  to  hold  its  shape,  the  work  is  completed  by  arc 
welding  all  seams.  Roughly,  the  spot  welds  are  to  be  about 
10  in.  (2.")'4  cm.)  apart. 

One  quarter  of  the  structure  will  be  riveted,  the  other  three- 
fourths  welded,  so  that  the  tests  of  strength  will  afford  a  basis  of 
comparison. 

Electric  welding  offers  a  great  field  for  lightening  a  ship.  In 
this  design  various  views  of  this  opportunity  will  be  tried  out ; 
ultimately  10  per  cent,  of  the  steel  may  be  eliminated. 

The  maiiufacture  of  the  spot-welding  yoke  and  appliances  is 
placed  in  the  hands  of  the  Universal  Electric  Welding  Co.  of  Long 
Island  City.  The  early  stages  of  the  arc  welding  are  to  be  accom- 
plished by  the  Wilson  Electric  Co.,  which  was  so  successful  in  the 
work  on  the  German  ships'  repairs,  but  it  is  the  intention  to  call  in 
all  men  with  ideas  and  apparatus,  and  to  give  them  a  field  to  test 
out  in  actual  work.  To  this  end  Prof.  Adams's  Committee  is 
searching  out  all  available  talent. 

An  adequate  system  of  testing  the  work  when  done  is  under 
consideration.  The  primary  test  will  consist  of  filling  the  hull 
with  water  and  shifting  the  points  of  support  under  continual  and 
close  scrutiny  ;  as  one-quarter  of  the  whole  will  be  riveted  in  the 
normal  manner,  there  will  always  be  a  gauge  of  comparison 
between  this  portion  and  the  portion  which  is  welded.  Likewise, 
there  will  be  a  chance  for  comparison  of  the  two  forma  when 
subjected  to  abuse  by  bumping  with  rams  and  in  various  other 
ways. 
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Machine  Tools  and  their  Electrical  Gear.— One  of  the 

questions  still  to  be  ^riouslj-  tackled  h\  machine  tool  builders 
is  the  design  of  direct-coupled  motor-driven  machines.  At  present 
the  motor  and  switch  gear  cannot  be  said  to  be  in  any  way  incor- 
porated in  the  design  of  the  machine.  Indeed,  not  infrequently 
they  are  attached  in  a  way  which  at  first  sight  suggests  that 
the  job  has  been  done  by  the  erectors  and  not  by  the  drawing 
office.  This  is  not  unnatural  with  small  tools.  It  applies  par- 
ticularly to  control  switchgear.  and  is  the  case  not  only  with 
medium-sized  machines,  where  the  design  is  usually  standardised 
for  belt-driving,  but  with  the  largest  machines.  Earely  does  the 
motor  and  switchgear  seem  part  of  the  general  design  of  the  machine. 
The  best  direction  for  the  solution  of  the  problem  would  now  .seem 
to  be  the  use  of  more  or  less  standard  motors  but  with  improved 
attachment  between  motor  and  machine  tool.  The  incorporation 
in  the  design  of  control  and  switchgear  generally  leave.*  even  more 
to  be  desired.  Present-day  control  gears  with  push-button  control 
afford  special  means  for  increasing  the  handiness  of  the  machines. 
This  is  particularly  true  of  large  machines.    They  can  be  controlled 

-  from  two  or  more  stations  electrically  in  a  much  simpler  manner 
than  if  the  control  were  mechanical.  The  tendency  at  present, 
however,  seems  to  be  to  use  the  control  levere  and  shafts  which 

.  serve  for  a  belt-driven  machine,  and  simply  attach  the  switches 
thereto.  In  many  cases  it  would  seem  possible  to  install  simple 
switches  near  the  point  of  application  of  the  movement,  and  to 
transmit  the  power  electrically.  It  is  recognised  that  all  con- 
trollers should  be  as  close  as  possible  to  the  working  position  of 
the  oi>erator.  The  difficulty,  especially  in  large  machines  where 
the  working  position  is  movable,  is  to  provide  suitable  connections 
Iwtween  the  controller  and  the  motor.  As  this  implies  usually 
multiple-cored  cable,  and  bare  conductors  are  not  allowable,  pro- 
vision is  necessary  for  taking  up  any  slack  in  the  cable  and  avoid- 
ing the  insulation  being  frayed  against  sharp  edges  or  dest roved 
l)y  trapping  between  moving  parts  of  the  machine.  The  investiga- 
tion of  the  possibilities  of  electrical  apparatus  would  certainly  be 
quite  profitable  to  machine  tool  designers,  especially  those  connected 
with  the  larger  machines. — American  .Vmliinixt. 

• 

Sports  Meeting. — The  London  Mmiitions "Workers'  spoi-ts 

are  to  be  held  on  the  Heme  Hill  track  on  Saturday.  July  27th,  at 
H  p.m.  In  connection  with  this  sports  meeting  a  very  varied  pro- 
gramme has  teen  arranged,  including  four  handicap  events,  eight 
scratch  races,  and  several  novelty  items.  Of  the  last  named,  the 
ladies'  tng-of-war  should  be  well  worth  seeing.  Entries  have  to 
he  sent  in  not  later  than  ,Tuly  l.">th.  and  full  particulars  may  he 
obtained  from  the  Hon.  Sports  Secretary.  2i,  Great  Russell  Street, 
W.C.  1. 

Canadian    Water    Power.— "  Water  Resources,"   Paper 

Xo.  20  of  the  Dominion  Water  Power  Branch  of  the  Canadian 
Department  of  the  Interior,  which  has  just  come  to  hand,  deals 
with  the  interests  dependent  on  jiower  derived  from  the  Winnipeg 
River.  The  City  of  Winnipeg,  although  in  the  "  Middle  West," 
remote  from  other  large  centres  of  population,  and  from  the  sources 
of  many  raw  materials,  ranks  as  the  fourth  manufacturing  city  in 
Canada:  Ijetween  1900  and  1915  the  capital  invested  increased  by 
1.480  per  cent.,  the  value  of  its  products  by  1,770  per  cent.,  and  the 
persons  employed  by  rif!7  per  cent.,  while  the  cost  of  power 
diminished  by  7i)  per  cent.,  the  last  being  a  most  important  factor 
in  the  development  of  the  city  and  its  industries.  Cheap  hydro- 
electric power  has  superseded  practically  all  the  private  fuel  power 
plants :  apart  from  lighting,  heating,  and  traction,  the  total 
Tiydro-electric  power  connected  is  66,740  H.r.,  and  the  fuel  plants 
constitute  only  3  per  cent,  of  the  total.  The  city  is  at  the  meeting 
of  five  railway  systems,  and  is  the  gateway  to  one  of  the  greatest 
markets  in  the  world. 

The  total  capacity  of  the  Winnipeg  hydro-electric  plant  at  Point 
du  Bois  in  1915  was  47.660  H.p.  The  total  capital  expenditure  was 
J7.3:i9.538,  the  total  revenue  .*'976.S54,  and  the  gross  balance 
$li4S,972  :  after  paying  interest,  sinking  fund  and  depreciation, 
there  remained  a  net  surplus  for  the  year  1914-1.">  of  .S79.191. 
practically  wiping  out  a  deficit  in  the  earlier  years  of  the  under- 
taking. The  capital  outlay  was  about  .$1.50  per  h.p.  installed  : 
additional  plant  of  about  57.760  H.P.  is  being  installed,  which  will 
bring  down  the  capital  cost  per  HP.  very  considerably.  The  peak 
load  in  1914-15  was  25.400  H.p..  the  number  of  consumers  32.953. 
and  the  KW.-hours  generated.  70.743.274. 

The  report  desls  in  detail  with  the  Winnipeg  Electric  Railway 
Co..  which  has  hydro-electric  plant  of  22. .500  h.p.  and  steam  plant 
of  22.000  HP.,  and  carries  58  million  passengers  a  year,  besides 
supplying  light  and  power,  the  total  connected  loati  beinL'  over 
H9,00U  H.P.  A  number  of  smaller  undertakings  in  the  district  are 
de.scribed  in  the  report,  which  also  gives  a  quantity  of  economic 
information.  In  1914  about  136  million  KW. -hours  were  actually 
sold  or  used.  The  capacity  of  the  river  with  full  regulation  is 
equal  to  a  peak  load  of  836.000  H.P..  and  the  total  peak  load  in 
1914  was  64,300  H.P.  ;  allowing  for  an  annual  increase  of  8  per 
cent.,  the  whole  power  of  the  river  will  be  required  in  Greater 
Winnipeg  alone  in  30  years. 

Corrosion  of  Cast-Iron. — The  experimental  work  clone 

for  the  purpose  of  a  report  upon  the  corrosion  of  cast  iron  water 
mains  laid  only  two  years  previously  in  the  soil  at  Esch.  in  the 
Grand  Duchy  of  Luxemburg,  is  described  by  P.  Medinger  in  the 
.fimriw! -fiir  (iaxhfli-iirlifiin/i.  February  16th  : — 

The  pipes  had  tecome  as  soft  as  hardwood,  and  could  be  cut 
with  a  clasp  knife.  An  analysis  of  the  original  metal  showed 
metallic    iron    9264    per    cent.,    carbon    3'42    per    cent,,    while 


that  of  the  corroded  pipes  showed  metallic  iron  varying  from  30'5 
•  per  cent,  to  44'2  per  cent.  only,  and  carbon  24  per  cent.  When  the 
pipes  were  first  taken  up  little  or  no  rust  was  visible,  but  the  iron 
had  been  changed  into  a  powdery  metallic  form.  The  pipes  were 
laid  in  yellowish-grey  heavy  loam,  in  which  there  was  a  good  deal 
of  gypsum  ;  the  loam  contained  7  per  cent,  of  calcium  bicarbonate 
and  19  per  cent,  of  water,  which  held  in  solution  205  gm.  of  calcium 
sulphate  per  litre  :  there  was  scarcely  any  chlorine  present. 

From  elaborate  electrical  tests  the  author  proved  that  a  difference 
of  potential  as  low  as  0'5  volt  produced  between  the  carbon  and 
the  iron  would  cause  a  flow  of  0'8  mUliampere  through  the  pipe, 
and  he  attributes  the  rapid  deterioration  to  the  electrical  action  in 
the  presence  of  the  electrolyte  formed  by  the  solution  of  the 
salts  in  the  soil  with  rain  water.  This  solution  is  kept  in  per- 
manent contact  with  the  pipes  owing  to  the  retentive  character 
of  the  soil. 

A    New  Application    of    Electrolysis. — A    new   small 

industry  has  just  been  started  in  Valencia,  Spain.  In  the  Valencia 
district  a  large  number  of  small  decorative  articles  are  manufactured 
in  clay,  wood,  glass,  and  iiapier-marhe,  and  some  of  these  are  now 
being  encased  in  a  thin  "  skin  '  of  metal,  which  greatly  improves 
the  appearance  and  permanence  of  the  articles. 

The  method  employed  is  simple.  A  small  compressor  supplies 
air  at  a  pressure  of  about  seven  atmijspheres  to  a  r-eceptacle  filled 
with  metallic  powder  (generally  lead,  for  cheapness).  At  the 
moment  the  metallic  powder  emerges  from  the  jet.  it  is  melted  by 
an  oxy-hydrogen  flame,  and  a  spray  of  molten  metal  encases  the 
object  to  be  "metallised."  which  is  placed  on  a  revolving  platform. 
The  object  then  goes  to  the  electrolytic  bath,  and  receives  its  new 
skin  of  copper,  silver,  or  gold.  Glass  articles  are  first  treated  by  a 
sand-blast  to  ensure  the  necessary  roughness  for  the  adhesion  of 
the  lead.  A  new  type  of  Leyden  jar  is  being  manufactured,  in 
which  the  old  silver-foil  is  replaced  by  a  homogeneous  film  of 
silver. 

The  firm  of  Arturo  Piera,  Valencia,  is  the  Spanish  pioneer  in 
this  class  of  manufacture,  and  is  already  supplying  a  large  number  of 
carvings,  lamps,  candelabras,  and  statuettes  for  interior  decoration 
at  Jladrid, —  ha  Eiiirgia  Eli-etrica. 

The  Batti-Wallahs. — On  ilonday.  after  a  lapse  r>f 
18  months.  40  members  of  the  Batti-Wallahs'  Society  attended  a 
lunch  meeting  at  the  Holborn  Restaurant.  Past -President  L.  M. 
Waterhouse  was  in  the  chair.  It  was  decided  that  a  further  lunch 
be  arranged  for  Monday.  September  16th.  to  be  followed  by  similar 
functions  on  the  third  Jlonday  of  each  subsequent  month. 

Charges    for    Public    Senices. — Moving    the    second 

reading  of  the  Statutory  Undertakings  (Temporary  Increase  of 
Charges)  BUI,  Mr.  Wardle  said  it  had  been  framed  to  give  effect  to 
the  recommendations  of  Select  Committees  appointed  to  consider 
the  case  of  gas  and  tramway  undertakings  whose  position  had  been 
adversely  affected  by  the  war.  and  its  provisions  applied  also  to 
water  and  electricity  supply  undertakings.  In  the  case  of  com- 
panies, intervention  was  not  to  take  place  until  the  dividend  on 
the  ordinary  stock  or  shares  had  been  reduced  to  half  the  standard 
or  maximum  rate,  or  halt  the  average  dividend  for  the  three  years 
before  the  war,  whichever  were  the  smaller  :  the  sliding  scale  or 
maximum  chaise  would  then  be  suspended,  and  the  company  conld 
charge  such  prices  as  might  be  held  by  the  Board  of  Trade  sufficient 
to  cover  costs  of  production  and  to  pay  a  dividend  at  the  rate  above 
mentioned.  In  the  case  of  municipalities,  the  prices  might  only  be 
increased  sufficiently  to  prevent  loss,  and  not  in  any  event  more 
than  50  per  cent.  The  Bill  was  to  have  effect  for  two  years  after 
the  end  of  the  war. 

Strong  exception  was  taken  to  the  proposals  in  various  quarters 
on  the  ground  that  the  relief  given  was  almost  negligible,  capital 
could  not  be  obtained  except  on  ruinous  terms,  and  that  the  gas 
companies  were  subject  to  competition.  The  motion  was  agreed  to, 
and  the  Bill  referred  to  a  Committee  of  the  whole  House. 

Writing  to  the  Fhnnicinl  Thuex.  Mr.  T.  W.  Cole,  secretary  to  the 
Provincial  Electric  Supply  Committee  of  the  United  Kingdom. 
points  out  that; — ''Up  to  the  present  the  statutory  rates  for 
electric  supply  embodied  in  the  various  Provisional  Orders  of  the 
companies  can  be  raised  by  the  Board  of  Trade  every  five  years  on 
application  by  the  company  provided  proper  grounds  are  shown  for 
such  revision.  The  arrangement  has  in  general  worked  satis- 
factorily to  all  parties.  This  Bill,  however,  curtails  the  power  of 
the  Board  of  Trade,  and  allows  it  to  grant  such  increases  (if  war 
losses  are  the  plea — which,  of  course,  includes  practically  all  pre- 
sent day  cases)  only  if  the  dividends  are  falling  below  one-half  of 
the  pre-war  figure.  And  then  the  increa.se  must  only  be  sufficient 
to  bring  the  dividend  up  to  half  the  pre-war  dividend.  In  other 
words.  Parliament  is  taking  the  position  that  whatever  are  the 
war  losses  of  a  company,  the  shareholders  must  be  content  to  lose 
half  their  income.  Further,  considering  that  the  electric  supply 
industry  is  a  "key  industry'  (in  the  words  of  a  Board  of  Trade 
Committee)  and  that  the  money  of  the  shareholders  is  performing 
a  national  service  (and  especially  in  view  of  the  fact  that  munitions 
•works  and  factories  generally  which  are  making  big  profits  are 
dependent  on  the  supply  company  for  the  power)  it  is  most  in- 
equitable that  such  shareholders  should  have  no  redress  until  they 
are  half  ruined,  so  to  speak.  It  is  the  more  deplorable  since  the 
electric  supply  shares  are  held  usually  as  permanent  investments 
by  small  holders  who  depend  on  the  same  for  their  incomes  or  part 
incomes.  The  fact  that  their  money  is  invested  in  national  and 
public  "utility  works'  should  itself  entitle  them  to  protection, 
whereas  apparently  they  would  be  better  off  if  they  held  invest- 
ments in  one  of  the  much-deprecated  '  luxury  trades.'  " 
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Measuring    Rapidly  Varying   Temperatures.     Uidi.ian 

thermometer;  are  too  slug^-ish  tc  follow  rapid  VHrntionc  of  teiu 
pemture.  It  has  rewntlT  been  possible  to  construct  apparatus  by 
TThioh  variations  of  temperature  with  a  frequency  as  preat  as  10 
times  a  second  mav  be  measured.  The  changes  of  temperature  in 
the  cylinders  of  steam  engines  or  explosion  engines  can  thus  be 
measured.  The  temperatures  are  recorded  on  a  galvanometer 
connected  to  platinum-iridium  wires  of  0'02  mm.  diameter  con- 
.iistinp  of  115  part.s  of  platinum  and  M>  parts  of  iridium,  the  detlec- 
lion  depending  on  the  resistance  of  the  wii-es,  ami.  therefore,  their 
tompenitnrc.  These  wires  can  be  used  uii  to  a  temiierature  of 
I.S.'iO"  C. — Elektrcterhnik  intil  MiM'lihieiihaii. 

Extinction   of    Fires   in   Transformers.— The   firm  of 

Wintrich  A:  Goet/.,  Bensheim.  has  designed  an  automatic  apparatus 
for  extinguishing  fire,  that  is  particularly  adapted  for  use  with 
transformers,  oil  switches,  kc.  The  apparatus  is  in  many  respects 
similar  in  appearance  and  design  to  the  "Minimax"  lire  extin- 
guisher, from  which  it  ditfers  in  the  method  of  producing  the 
Iiressure  to  eject  the  fluid  from  the  interior  and  in  the  nature  of 
the  fluid  useil.  Instead  of  producing  the  gas  pressure  by  a  chemical 
reaction,  a  small  container  containing  compressed  nitrogen  is 
screwed  into  the  top  of  the  ajiparatus.  This  gas  is  released  by 
striking  a  knob,  which  in  turn  hits  a  sharp  jiiu  that  punctures  a 
disk  that  closes  the  gas  container. 

The  firc-extingiiishing  liiiuid  seems  to  be  a  volatile  incombustible 
carlKin  compound,  which  by  its  volatilisation  withdraws  heat  so 
rapidly  from  the  conflagration  that  further  combustion  is  impossible. 
The  liiiuid  is  perfectly  non-conducting  to  electric  currents,  as  has 
lieeii  shown  by  tests  at  4iJ,O0U  volts,  in  which  the  jet  was  projected 
against  an  arcing  horn  discharger. 

In  order  to  render  the  apparatus  automatic  in  its  action,  it  is  set 
up  so  as  to  feed  a  pipe-line  running  through  the  various  trans- 
former and  switch  chambers  to  be  protected.  In  each  chamber 
two  outlets  from  the  pipe  are  provided,  one  near  the  ceiling  over 
the  aiiiKiratu.'?.  and  one  near  the  floor.  Both  these  openings  are 
clo.^eil  by  fusible  plugs.  Connected  to  the  upper  opening  by  a 
fusible  wire  is  a  weight.  If  the  temperature  at  the  top  of  thi; 
chamber  rises  owing  to  a  conflagration,  the  fusible  plug  and  the 
fusible  wire  melt ;  the  first  opens  the  passage  for  the  extinguishing 
fluid,  and  the  second  releases  the  weight.  This  releases  a  cam 
holding  a  weight  suspended  above  the  fire  extinguisher.  This 
weight  falls  on  to  the  knob  that  punctures  the  gas  container,  and 
the  fluid  is  forced  through  the  pipe-line  and  is  poured  over  the 
centre  of  the  fire.  If  burning  oil  overflows  on  to  the  floor  in  any 
of  the  chambers,  the  lower  fusible  plug  opens,  and  the  liquid  issues 
from  this  outlet  as  well  as  from  the  one  in  the  ceiling. — E.T.'/.. 

Lignite  as  Fuel. — Previously  to  ilie.  outbreak  of  war. 
Germans  were  experimenting  in  Devon  on  the  utilisation  of  lignite 
for  generating  power.  The  lignite  deposit  is  in  the  Bovey  Tracey 
basin.  In  March,  Iltl4,  Dr.  Lambrecht,  the  leading  mineralogical 
adviser  to  the  German  Government,  submitted  a  report  to  the 
Deutsche  Bohrgesellschaft.on  the  property  and  works,  in  which  he 
referred  in  the  highest  terms  to  the  results  and  prospects  of  gene- 
rating electrical  energy  at  very  low  cost.  This  view  is  confirmed 
by  an  experienced  English  mineralogist,  and  though  the  lignite 
has  the  great  disadvantage  as  fuel  of  being  high  in  sulphur,  valu- 
able by-products  could  be  obtained  from  it. 

The  Controller  of  Coal  Mines  has  issued  a  circular  in  which  he 
directs  attention  to  the  importance  of  developing  the  resources  of 
any  alternative  kinds  of  fuel,  in  view  of  the  drastic  economy  in 
the  use  of  coal  which  is  necessitated  by  the  release  of  miners  for 
service  in  the  Army,  and  the  increasing  demand  of  our  Allies. 
Peat  which  is  not  cut  by  the  end  of  July  is  not  likely  to  be  in  fit 
condition  for  use  dui"ing  the  winter.  In  the  circular  directions  are 
given  as  to  the  method  of  cutting,  drying,  and  preparing  peat  for 
fuel.  — /"//p  7Vw«. 

Possibilities  of  tiie  Electrocliemical  Load. — At  a  rceent 

meeting  of  the  new-busine.ss  men  of  the  Ohio  Kloctric  Light  Asso- 
ciation. C.  A.  Winder,  of  Niagara  Falls,  discussed  the  possibilities 
of  this  load  from  the  standpoint  of  the  average  company.  In 
considering  the  power  consumption.  Mr.  Winder  pointed  out  that 
aluminium  consumes  the  largest  amount  of  power  per  lb.  of 
finished  product,  approximately  \T'<  KW.-hour,  and  is  extremely 
ilependent  upon  the  low  cost  of  power.  Aluminium  manufactories 
may  exist  a  thousand  miles  from  the  centre  of  gravity  of  distribu- 
tion, provided  that  energy  can  be  obtained  at  $20  to  %1n  per 
KW.-year.  Artificial  abrasives  are  next,  with  an  energy  consump- 
tion per  lb.  of  product  of  about  half  that  for  aluminium.  The 
weight  of  finished  material,  however,  is  high,  so  that  if  the  haul  of 
the  finished  material  were  2,000  miles  (3,21.s  km.),  it  is  doubtful 
if  an  artificial  abrasive  plant  could  exist  if  power  were  free.  X'nder 
the  prevailing  price  of  water  power  a  500-mile  haul  is  given  as  a 
maximum.  Calcium  carbide,  feri'o  alloys,  sodium,  chlorates,  and 
phosphorus  are  stated  to  be  in  practically  the  same  position  as 
artificial  abra-sives — namely,  all  require  power  at  the  prevailing 
water-power  rates  and  within  close  jiroximity  to  the  centre  of 
gravity  of  their  consumption. 

Ferro-silicon.  from  an  engineering  standpoint,  can  be  made 
economically  under  normal  circumstances  in  furnaces  of  about 
lO.OOO-H.P.  input,  and  the  author  states  that  apparently  those 
companies  now  entering  this  field  are  planning  on  small  furnaces. 
Such  engineering,  however,  it  is  pointed  out,  cannot  withstand  the 
rigours  of  competition  that  will  follow  the  war,  the  product  now 
being  very  high  in  price.  Low  frefjuency  is  a  prime  requisite  to 
the  successful  operation  of  ferro-alloy,  calcium  carbide,  and  similar 
furnaces. 

It  is  stated  that  if  we  consider  off-peak  power  for  such  loads  as 


artificial  abraaives,  leno-alloya  and  culciiuu  carbides  it  is  found 
that  an  SO  per  cent,  load  factor  will  so  g*?atiy  increase  the  over- 
head costs  that  the  power  will  hare  to  be  obtained  without  any 
cost  at  all  to  be  attractive.  Daily  off-peak  power  for  a  carborundum 
furnace  is  absolutely  out  of  the  question,  as  the  carborundum 
furnace  operates  for  3(1  hours.  Neither,  for  the  same  reason,  can 
the  graphite  furnace  be  considered.  Valley  power  coming  in 
periods  of  eight  months  is  of  economic  possibilities  that  are  not 
attractive  to  the  average  electrochemical  industry. 

The  smallest  user  of  jiower  per  ton  outjuit  is,  jierhaps.  the 
caustic  and  chlorine  industry,  and  it  is,  consequently,  the  most 
affected  by  long  freight  hauls.  Therefore  these  materials  arc 
manufactured  near  the  market,  and  are  two  of  the  few  electro- 
chemical industries  that  the  central  station,  perhaps,  may  ho]»e  to 
attract.     The  only  difliculty  is  primarily  one  of  rates. 

The  only  classes  of  power  users  that  the  modern  central  station 
in  large  cities  should  solicit  are  japanning  ovens,  brass-melting  and 
steel-melting  furnaces  where  good  scrap  is  available  and  other 
conditions  correct,  as  well  as  industrial  power-consuming  devices. 
—  EUrtrirtil  W,;-lil. 

Britisli  Patents  for  German  Inventors.— In  the  House 

of  Commons  Sir  Albert  Stanley,  in  answer  to  Sir  Fi.  Carson, 
who  a-sked  whether  patent  agents  were  allowed  to  enter  into  com- 
munication with  and  icci^ve  communications  from  inventors  in 
(Germany  who  desired  to  protect  their  inventions  in  this  country 
by  filing  s)K^uifications  in  the  Patent  Ofl^ce,  said  that  patent  agents 
were  jiermitted  to  enter  into  and  receive  the  communications 
referred  to  by  general  licence  of  the  Board  of  Trade.  Such  com- 
munications were  made  through  agents  in  neutral  countries,  and 
were  subject  to  censorship  in  the  ordinary  way  by  the  Postal 
Censor.  Whether  they  should  be  allowed  to  continue  was  being 
carefully  considered  by  the  Government. 

On  a  later  occasion  he  stated  that  1,3111  applications  for  the 
grant  of  patents  luul  been  received  from  enemy  subjects  since  the 
outbreak  of  war.  of  which  WW  had  been  accepted. 

Reconstruction   in   Industry:   Wliitley   Councils.— Tlie 

ftirniation  of  .IdIiiI  Industrial  Councils  on  the  lines  of  the 
Whitley  Refiort  is  steadily  progressing.  Council*  in  the  pottery 
and  building  industries  are  already  at  work,  and  during  the  present 
month  the  following  newly-formed  Councils  will  hold  their  first 
meetings  : — The  Heavy  Chemical  Trade,  Gold,  Silver  and  Allied 
Trades,  the  Rubber  Industry,  Match  Manufacture,  the  Silk  Industry. 
In  the  following  industries  Provisional  Committees  have  already 
drafted  constitutions  of  proposed  Industrial  Councils,  which  have 
been  sent  out  to  the  various  Associations  coiu^erned  for  their 
approval  : — Baking.  Cable-Making,  Commercial  Road  Transport, 
Filectrical  Contracting.  Furniture  Making.  Leather  Goods  and 
Belting.  Vehicle  Building. 

A  constitution  for  the  printing  industry  has  been  drafted,  and 
will  shortly  be  sent  out  for  approval  to  the  Associations  concerned. 
When  these  constitutions  have  been  approved,  the  first  meetings  of 
the  newly-formed  Councils  will  be  arranged  with  as  little  delay  as 
possible. 

In  the  following  industries  preliminary  conferences  as  to  the 
formation  of  Industrial  Councils  have  taken  place,  and  proposals 
to  proceed  with  the  drafting  of  constitutions  have  been  approved  : — 
Bobbin  Manufacture,  Boot  and  Shoe  Manufacture,  Electric 
Power  and  Supply,  Roller  Engraving,  Woollen  and  Worsted 
Industry. 

In  some  20  other  industries  the  question  of  the  formation  of 
Joint  Industrial  Councils  is  being  given  careful  consideration,  and 
in  a  number  of  cases  proposals  to  summon  joint  conferences  of 
Employers'  Association  representatives  and  Tratle  Union  repre- 
sentatives ihave  been  approved.  There  are  many  of  the  nation's 
industries,  of  course,  in  which  the  organisation  on  the  side 
either  of  the  employers  or  of  the  workers  is  not  sufficiently  repre- 
sentative as  yet  to  atlrait  of  the  form.ation  of  Joint  Industrial 
Councils  at  once.  In  these  industries  the  "  Whitley  idiNi "  is  being 
carried  out  by  the  formation  of  temporary  bodies  which  are  termed 
Interim  Industrial  Reconstruction  Committees.  They  will  deal 
with  the  many  urgent  problems  attached  to  the  re-establishment 
of  their '  representative  industries  on  a  peace  basis,  and,  in  addi- 
tion, will  improve  the  organisation  of  their  trades  where  it  is  at 
present  unrepresentative.  Later  it  is  hoped  they  will  be  in  a 
position  to  pass  from  their  temporary  nature,  and ,  l)ecome  full 
Joint  Industrial  Councils.  Towards  the  formation  of  these  tepi- 
porary  bodies  the  Ministry  oV  Recon.struction  has  already  made 
considerable  progress,  and  Committees  have  already  been  estab- 
lished in  some  20  tratles  and  industries.  Fuller  details  of  progress 
in  this  matter  will  be  available  shortly. 

Fuel    and    Light     Ration. — Commenting  on    the  new 

Household  Fuel  Order,  the  Tliiirx  points  out  that  in  converting 
from  coal  to  gas  or  electricity  some  curious  discrepancies  arise. 
For  instance,  in  the  case  of  a  householder  having  seven  occupied 
rooms,  who  takes  .5  J  tons  of  coal,  he  can  have  either  l.'<,7.")0  cb.  ft. 
of  gas  and  200  units  of  electricity,  or  15,000  cb.  ft.  and  120  units, 
the  latter  being  evidently  much  the  worse  alternative.  The  reason 
Ls  to  be  found  in  the  fact  that  in  the  lighting  allowance  115,000 
cb.  ft.  of  gas  is  taken  as  the  equivalent  of  only  240  units  of  elec- 
tricity, whereas,  when  the  coal  allowance  is  converted  into  gas  or 
electricity,  1  ton  equals  only  1,5,000  cb.  ft.  of  gas  but  SOD  units  of 
electricity.  Hence,  if  a  man  taking  6  tons  of  coal  decides  to  con- 
vert 5  ton  of  it  into  gas  and  takes  his  lighting  .allowance  half  as 
gas  and  half  as  electricity,  he  gets  1.5.000  cb.  ft.  of  gas  .and  120 
units  of  electricity  ;  but  if  he  converts  a  .',  ton  of  his  coal  into 
electricity  he  gets  200  units,  and  the  remaining  |  ton,  together 
•with  all  his  lighting  allowance  taken  as  gas,  gives  him  18,7B0 
cb.  ft. 
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_  Operating    a    Turbine    with    Stripped    Blading. — Mr, 

n.  S.  Eeeder-  \rriting  to  Pctter.  relates  an  experience  due  to  losing 
six  rows  of  the  low-stage  blading-  on  a  500-KW.  unit.  The  accident 
occurred  with  about  40  per  cent,  load  on  the  turbine  just  after  the 
generator  had  been  synchronised  with  another  unit,  and  at  the  time 
the  attendant  was  building  up  the  vacuum  on  the  condenser.  The 
stripping'  of  the  blading  was  caused  by  water  being  forced  up  into 
the  low-pressure  end  of  the  turbine  bv  the  priming  pump  after  the 
circulating  pump  had  .stopped  owing  to  a  blown  fuse  on  the 
motor  drive,  a  jet  condenser  being  used.  After  removing  the 
stripped  and  distorted  blading  from  the  cylinder  and  spindle,  the 
turbine  was  put  back  in  service  and  operated  for  several  months 
before  renewing  the  low-stage  blading,  it  being  capable  of  pulling 
the  full  rated  capacity  of  the  generator,  although  at  a  considerable 
increase  in  steam  consumption. 

Wages  in  Electricity  Undertakings. — A  ma.ss  meeting  of 

the  Electrical  Trades  Union,  the  National  TTnion  of  Enginemenand 
Mechanics,  the  (ieneral  Worker.*'  Union,  and  the  Workers'  Union 
will  Ix-  held  at  Holborn  Hall  on  Tuesday.  July  Kith,  at  7.30  p.m.. 
to  consider  the  report  of  the  Conference  on  Wages  in  Generating 
Stations.  Sub-stations,  and  Mains  Departments  in  the  London  district. 

Rules  for  Lightning  Conductors.— The  latest  Swiss  rules 

concerning  lightning  conductors  deal  in  detail  with  the  materials 
to  bt--  used,  the  principles  and  methods  to  I)e  followed  during 
erection,  and  the  ix)licy  to  be  a<lopted  as  regards  inspection  and 
testing. 

Spiral  and  other  '"fancy  "  finials  reduce  the  efficiency  of  a 
lightning  conductor.  Lai^e  metal  parts  outside  the  building,  e.g.. 
ridge  plates,  metallic  roofing,  gutters,  and  rain-water  pipes,  should 
be  connected  to  the  conductor  system,  and  used  as  far  as  possible, 
instead  of  special  conductor  wires.  The  large  surface  of  such  parts 
makes  them  more  effective  in  dealing  with  lightning  discharges 
than  the  heaviest  practicable  wires.  Large  masses  of  metal  inside 
l)nildings  should  be  connected  to  the  conductor  system  at  their 
highest  and  lowest  points.  All  the  higher  points  of  a  building 
should  be  provided  with  conductors,  since  the  area  protected  by 
one  conductor  is  much  smaller  than  commonly  supposed.  Chimneys 
should  always  lie  safeguarded,  a  high  chimney  being  fitted  with  a 
metal  crown  ring,  from  which  conductors  run  to  earth  on  opposite 
sides  of  the  shaft. 

Solid  wires,  stranded  ropes,  or  rolled  strips  of  copper  or  galvanised 
iron  may  be  used  as  conductors.  Copper  conductors  and  earth 
wires  may  be  zinc-  or  lead-sheathed,  if  desirable.  A  lead  earth 
wire  may  be  used  where  there  is  special  risk  of  corrosion,  but  it 
should  be  not  less  than  7^  sq.  mm.  in  section,  and  mechanical  pro- 
tection should  be  provided  by  a  pipe  or  other  means.  The  dimen- 
sions of  conductors  should  be  not  less  than  the  following  values  :  — 


Solid  wires,  minimum  diam.    ... 

Stranded  rope,  minimum  section 

Stranded  rope,  minimum   diam. 
of  wires. 

Strip,  minimum  section... 

Strip,  minimum  thickness 

Accessibility  for  insjiection  and  repair  is  an  important  consider- 
ation. Connections  should  be  effective  and  durable  :  bends  should 
be  avoided  ;  mechanical  protection  should  be  afforded  where 
desirable.  The  connection  between  conductor  and  earth  wire 
should  be  easily  accessible  to  authorised  persons  only. 

Two  conductors  should  be  provided  on  buildings  coverin?  areas 
up  to  300  sq.  m.,  with  an  extra  conductor  for  each  additional 
200  sq.  m.  A  water-pipe  system  forms  an  excellent  earth  con- 
nection. Various  suggestions  are  made  for  other  earth  electrodes  ; 
these  include  the  use  of  10  or  I.'j  m.  of  strip  or  wire  laid  zig-zag  or 
of  metal  rope  splayed  out,  the  minimum  cross-sections  for  iron  and 
copper  being  as  above.  Plates  .'lO  X  100  cm.  in  area  and  1  mm. 
(copper)  or  2  mm,  (iron)  in  thickness  may  be  used.  Xot  less  than 
1  R(i.  m.  of  netting  may  be  used  with  meshes  not  less  than 
.500  sq.  cm.  in  area,  and  conductors  of  the  same  minimum  section 
as  above.  Lead  wirq  or  strip  T.i  sq.  mm.  in  section,  or  lead  plates 
3  mm,  in  thickness,  may  be  used  where  there  is  much  risk  of 
corrosion.  A  ring  earth  wire  round  the  building  at  a  depth  of 
40  or  50  cm.,  and  with  radiating  branches,  is  useful  where  earthing 
conditions  are  unfavourable.  If  the  soil  is  not  permanently  moist, 
the  earth  electrotles  should  be  placed  in  a  layer  of  moist  clay  or 
charcoal,  but  not  in  coke  or  ashes.  Service  tests,  particularly  of 
earth  resistance,  should  te  made  at  intervals  not  exceeding  five 
years,  and  much  oftener  in  the  case  of  important  buildings. — 
So/iwei:er  Elehtrntechnisclier  Vej-ein,  Bulletin. 

Fatalities. — On  Thursday,  last  week,  after  two  hearings,  a 

Coroner's  jury  returned  a  verdict  of  "  Accidental  death  due  to  elec- 
trocution "  in  the  case  of  W.  H.  Kershaw  (42),  a  station  attendant 
in  the  emplo.yment  of  Thwaites  Bros.,  Ltd..  engineers.  Bradford. 
Evidence  was  given  that  Kershaw  was  working  in  the  transformer 
sub-station  at  the  engineering  works.  He  knew  all  the  appliances, 
and  the  warnings  in  the  room  had  been  drawn  up  by  him.  On 
Sunday  he  and  a  labourer  were  repairing  a  high-tension  cubicle 
adjoining  the  station,  and  the  work  appeared  to  have  been  com- 
pleted early  in  the  afternoon.  In  the  evening  the  two  men 
overhauled  the  mechanism  to  see  that  all  was  in  order. 
Kershajv  went  to  test  the  high-tension  cubicle  on  which 
he  had  teen  working,  first  switching  on  at  the  main.  On  then 
switching  off.  the  indicator  on  the  cubicle  showed  that  the 
current  Was  partially  on.  To  investigate  further,  Kershaw  went 
to  open  the  cubicle  door,  but  it  would  not  move.     He  went  to 
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the  back  and  unscrewed  4  steel  plate  to  gain  an  entrance. 
The  labourer  looked  inside,  and  remarked  to  Kershaw  that  the 
indicating  lamp  was  not  showing.  Kershaw  then  entered  to  try 
to  find  the  fault,  and  immediately  after  there  was  a  flash,  and 
every  electric  lamp  went  out.  The  cubicle  was  a  mass  of  flame. 
Kershaw  was  quite  dead  when,  with  assistance,  he  was  extricated. 
The  body  was  badly  burned.  Mr.  Andrew  Ryan,  electrical  engineer 
at  the  works,  said  it  was  not  Kershaw's  duty  to  remove  the 
back  plate,  and  he  should  not  have  done  so.  It  was  stated  in  evi- 
dence that  Kershaw  received  a  sTiock  at  from  3,000  to  <>,000  volts, 
and  that  it  was  "  practically  suicide '"  for  him  to  be  doing  what 
he  did. 

Idwal  Davies  (8),  of  Mardy,  was  recently  killed  by  an  electric 
shock.  He  was  playing  ball  near  the  Lockett-Merthyr  Collieries, 
when  the  ball  alighted  on  the  roof  of  the  electric  power  station. 
Davies  climbed  up  to  fetch  it.  but  caught  hold  of  a  live  wire. 
His  right  hand  and  arm  were  burnt  almost  away. 

Non-Ferrous    Metals    Act. — The    Lomlon    Gnsettf    for 

July  9th  contains  a  further  list  of  companies,  firms,  and  individuals 
to  whom  licences  have  been  granted  under  this  Act. 

Plant  for  Disposal. — Hampstead  B.C.  invites  tenders 
for  the  following  steam  plant : — Two  350-KW.  Willan?  steam 
alternators. one  3.50-KW.  and  one  300-KW.  Ferranti  steam  alternator, 
three  feed-water  heaters,  .tc.  For  paiticulars  see  our  a<ivertising 
pages  to-day. 

Institution   Notes. — Association  of  Mining   Electrical 

-  Engineers.  —  The  annual  meeting  of  the  North  of  England 
branch  of  the  Association  was  held  in  Xewcastle-on-Tyne. 
The  report  of  the  hon.  secretary  and  treasurer  (Mr.  T.  H.  Day), 
which  showed  an  increase  of  members  and  an  enhanced  cash 
balance  in  hand.  w."us  adopted.  The  officei-s  for  the  ensuing  year 
were  elected  as  follows  : — President.  Mr.  C.  A.  Nelson,  Wallsendand 
Hebburn  Collieries :  vice-presidents,  Messrs.  J.  P.  Foster'  (Lee- 
holme),  and  S.  A.  Simon  (Blackhill)  :  secretary  and  treasurer,  Mr. 
Thos.  H.  Day  (Benton). 

Mr.  F.  Church,  of  Tibshelf,  has  been  elected  president,  and  Mr. 
A.  R.  Davies.  of  Bolsover.  and  "Mr.  W.  Wynes.  of  Mansfield,  vice- 
presidents  of  the  ilidland  Branch  of  the  Association. 

The  I.E.E.  Benevolent  Fund Mr.  W.  Lang  and  Sir  W.  Slingo 

have  teen  appointed  by  the  Council  to  te  mem'ters  of  the  Committee 
of  Management  of  the  Benevolent  Fund,  in  succession  to  Dr.  Alex. 
Russell  and  Sir  John  Snell. 

Appointments  Vacant. — Assistant  engineer  and  fitter,  for 
the  Royal  JSurgh  of  Sterling  Electricity  Works  :  switchboard 
attendant.  25s.  +  203.  +  12i  per  cent.,  for  the  Ipswich  Corporation 
Electricity  Department  :  two  junior  shift  engineers  (63s)..  for  the 
Burnley  Coi-poration  Electricity  Department  :  switchboard  attend- 
ant, 3.5s.  +  153.  (Id.  -f  12i  per  cent.,  for  the  Redditch  U.D.C. 
Electricity  Works :  switchboard  attendant.  25s.  for  the  Lough- 
borough Corjioratlon  Electricity  Works.  See  our  advertisement 
pages  to-day. 

Volnnteer  Notes. — London  Abmy  Troops  Companies, 

Vo^rUSTEEB  EXGINEEBS. — Headquarters:  Balderton  Street,  Gros- 
venor  Square.  W.  1. 

Corps  Orders  No.  2"  bv  Lient. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  the  Week.— Capt.  W.  Hvnam. 

Next  for  Cutj/.— Capt.  W.  Darley  Bentlev. 

Monday,  July  loth.— .\djutants  Technical  Lecture  ("Earthworks"), 
'e.-W— 7.30. 

Tuesday,  July  16th,  to  Thursday,  July  18th.— Drills  as  usual. 

Friday,  July  19th,— Adjutant's  Teclmical  Lecture  ("  Earthworks "),  6.30—7.30. 

Sunday,  July  21st. — Commandant's  Parade  at  Waterloo  Station,  8.45  a.m. 
for  work  at  Esher.  Dress  :  Drill  order,  with  haversacks  and  waterbottles. 
Mid-day  and  tea  rations  to  be  carried. 

C.  HiGOiNs,  Capt.  R.E.,  Adjutant, 

Electric   Lamps  in   Collieries. —  During  an  inspection 

which  was  made  last  week  by  memters  of  the  Midland  branch 
of  the  Colliery  Managers'  Association  of  the  Kirkby  and  Low- 
moor  pits  of  the  Batterley  Co..  some  interesting  information 
was  forthcoming  as  to  the  success  which  had  attended  the  in- 
troduction of  electric  lamps  into  the  workings,  the  first  instal- 
lation of  which  was  made  two  years  ago.  Mr.  H.  E.  Mitton, 
the  manager,  forwarded  a  communication  stating  that  the  result 
had  been  a  large  decrease  in  the  number  of  nystagmus  cases. 
Success  depended  upon  having  a  very  competent  man  in  charge  to 
see  that  the  lamps  ijurned  full  time,  so  as  to  prevent  overcharging 
when  they  were  returned.  The  electric  power  plant  in  the  pita 
includes  a  1,250-KW.  Curtis  mixed-pressure  turte-alteruator,  the 
total  capacit.v  of  the  plant  at  75  per  cent,  power  factor  teing 
2,240  KW..  and  the  present  average  output  per  day  11.500  B.O.T. 
units. 

Static  Frequency  Doablers.  —  The  static  frequency 
doubler  is  based  upon  the  superposition  of.  a  steady  field  upon  an 
alternating  field.  In  the  form  discussed  two  magnetic  circuits  are 
juxtaposed,  so  that  a  coil  carrying  direct  current  is  interlinked 
with  both  magnetic  circuits.  Each  of  the  magnetic  circuits 
contains  two  coils  that  are  connected  in  pairs  consisting  of  one  coil 
from  each  circuit.  One  of  these  pairs  is  connected  in  series  with 
respect  to  the  alternating  current  fluxes,  and  is  connected  to  the 
supply  circuit.  The  other  pair  is  connected  in  opposition,  and 
supplies  alternating  currents  of  twice  the  supply  frequency.  For 
a  given  sum  of  the  alternating  and  direct-current  ampere-turns  the 
secondary  flux  has  its  greatest  value  if  the  ratio  of  the  maximum 
value  of  the  A.c.  ampere-turns  to  the  D.c.  ampere-turns  is  equal 
to  2.  The  sum  of  the  alternating  and  direct-current  ampere-turns 
should  be  chosen,  so  as  to  give  a  minimum  magnetising  current. — ■ 
M.  OsNOS.  in  the  £.T.Z. 
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Liquid  Fuel  for  Internal-combustion  EngiheB,  By  Harold 
Moore,  M.Sc.Tech.,  F.C.S.  London  :  Crosby  Lockwood 
and  Son.    Pp.  xv  +  -200;  figs.  49.  Price  12s.  lid.  net. 

Anything  which  will  spray  and  is  combustible  has  been 
defined  as  a  fuel  for  liquid-fuel  furnaces.  Provided  that  it 
contains  no  solids  bigger  than  a  reasonably  fine  mesh  of  brass 
^auze,  the  definition  is  not  far  out  of  reality.  But  with  the 
internal-combustion  engine  it  is  different,  for  a  fuel  may  burn 
readily,  and  be  easily  capable  of  being  sprayed  into  a  Diesel 
cylinder,  yet  it  may  be  so  loaded  with  hue  particles  of  free 
carbon  that  it  cannot  be  used,  for  the  carbon  will  deposit  and 
i^poil  the  working  of  the  engine. 

The  internal-combustion  engine  is,  in  short,  by  no  means 
the  simple  thing  in  respect  of  fuels  that  a  casual  thinker 
might  imagine.  In  this  book,  which  appears  to  say  almost 
the  last  word  that  can  be  said  of  so  multifarious  a  subject, 
the  engineer  who  has  to  deal  with  this  class  of  engine  will 
surely  find  all  he  is  likely  to  want,  so  far  as  the  choice  of  fuel 
is  concerned.  Involved  chemical  research  into  liquid  fuels  is 
not  attempted.  The  author  takes  the  liquids  as  he  finds 
them,  and  deals  with  them  on  their  physical  and  mechanical 
pides,  and,  so  far  as  nec-essary,  with  the  more  simple  chemical 
/acts,  and  with  the  thermal  or  thermo  properties. 

The  type  of  engine  has,  of  course,  much  to  do  with  the 
cltoice  of  a  suitable  liquid  fuel,  and  the  author  takes  three 
<la,ssification.s,  viz.  :  (1)  Engines  fitted  with  t-arburettois,  such 
a.s  the  petrol  engine ;  (2)  engines  fitted  with  simple  vaporisers, 
such  as  the  paraffin  motor;  (3)  engines  fitted  with  fuel  pumps 
and  atoiiiisei-s,  such  as  the  Diesel  and  the  Sejui-Diesel  tyiie. 
He  might,  perhaps,  have  added  a  fourth  class,  or  the  engine 
with  the  ."^elective  vaporiser  of  the  Griffin  type,  wherein  an 
a.-iphaltic  oil  is  vapori.sed  as  regards  its  best  constituents,  and 
the  asphaltic  portion  is  run  liquid  out  of  the  vaporiser  instead 
of  being  allowed  to  go  hard  and  cold  in  a  standing  engine, 
gluing  the  parts  fast.  This  class  is  certainly  only  a  variant 
of  class  3,  but  merits  special  mention  because  of  the  diffi- 
culties which  it  overcomes.  Indeed,  it  should  overcome  the 
free  carbon  difficulty,  and  so  render  some  of  the  impossible 
tars  capable  of  use  in  _the  vaporiser  engine. 

The  author  remarks  that  coal  cannot  be  burned  in  the 
internal-combustion  engine.  Yet  Diesel,  in  his  book  on  the 
rational  heat  motor,  by  which  he  meant  the  first  form  of 
Diesel  engine,  did  actually  describe  it  as  a  powdered-coal 
engine,  though  it  is  not  easj'  to  understand  how  he'  expected 
to  avoid  dust  and  grit  troubles. 

In  dealing  with  liquids  of  a  combustible  nature,  petroleum 
is  clearly  entitled  to  the  first  mention.  The  world's  output  in 
1915  was  nearly  427  million  barrels,  or,  say,  60  to  70  million 
tons— a  small  fraction  of  the  world's  coal  production  to  be 
kept  in  mind  in  all  dealings  with  the  .subject,  for  this  small 
fraction  of  about  5  per  cent,  tells  us  that  however  used,  liquid 
fuel  can  only  serve  the  special,  and  not  the  general,  pur- 
poses. 

Wisely,  very  little  space  is  devoted  to  the  origin  of  petro- 
leum—why stir  up  sleeping  dogs?  A  few  pages  are  allotted 
to  the  definitive  chemistry  of  the  olefines  and  paraffins,  and 
of  the  chain  and  the  ring  formation  of  the  carbon  atoms. 
Shale  oil  receives  two  pages,  and  coal  tars  follow  with  10. 
Wood,  peat,  and  lignite  are  briefly  treated,  the  animal  and 
vegetable  oils,  valuable  as  they  are,  being  more  fitted  u-suallv 
for  other  industrial  or  edible  uses. 

The  alcohols  close  th^  list  with  an  interesting  three  pages, 
for  the  author  has  the  gift  of  putting  useful  matter  into 
small  bulk,  and  does  not  waste  words.  Thus  at  page  38 
appears  a  chapter  on  fuels  for  carburettor  engines,  at  present 
•certainly  the  most  important  class  because  of  their  use  in 
aircraft  work.  This  chapter  is  full  of  interest,  and  the  re- 
marks on  explosive  range  should  be  familiar  to  all  users  of 
such  engines. 

Specific  gravity,  spontaneous  ignition  in  its  relation  to  com- 
pression, calorific  value,  and  boiling  point  are  all  given,  and 
one  sees  why  alcohol  .with  its  lower  calorific  capacity,  will  give 
a  higher  thermal  efficiency  than  more  easily  ignited  petrol. 
The  next  chapter  deals  with  the  fuels  for  vaporiser  engines, 
or  those  in  which  the  fuel  enters  the  cylinder  before  com- 
pnps.sion,  and  Chapter  X  deals  with  atomiser  engines,  or  the 
Diesel  and  semi-Diesel  clas-ses. 

Though  all  classes  of  oils  may  be  nsed,  there  are  some 
which  contain  so  much  extraneous  matter  as  to  unfit  them 
for  use;  and  it  is  very  difficult  to  filter  out  free  carbon. 

.\sphaltum  trouble  is  referred  to,  but  the  author  dismisses 
asphaltic  oils  as  impracticable  for  Die.i-els,  and  says  nothing 
about  their  use  in  engines  with  selective  vapori.sers.  Part  II 
closes  with  a  number  of  analyses  and  much  other  valuable 
information. 

Part  m  deals  with  the  examination  of  fuels  physically  and 
chemically.  Perhaps  its  most  valuable  portion  is  that"  deal- 
ing with  mixed  fuels  and  the  temperature  of  sponVineous 
ignition  with  combined  temperature  and  pressure,  as  in  the 
Diesel  and  similar  types  of  engines.'  This  is,  of  course,  the 
crucial  factor  in  .such  engines,  and  fixes  the  lower  limit  of 
compression.  In  Chapters  XI  and  XII  valuable  phvsical 
constants  may  be  found,  the  latter  chapter  dealing  with  the 
subject  of  calorimetry. 


An  appendix  closes  the  volume,  and  in  it  are  given  many 
tabulated  fuel  statistics  additional  to  those  found  through  the 
body  of  the  book.  One  table  in  particular  is  new,  giving  ihe 
weight  of  air  and  of  oxygen,  and  the  volume  of  air  aiul 
oxygen  necessary  to  bum  weight*  or  volumes  of  five  fiuls 
from  1  to  9  units,  the  fuels  ranging  from  CH,  and  CO,  H 
and  C,  to  Cj  H^.  Carbon,  of  course,  is  excluded  from  the 
volume  list.  The  Admiralty  fuel-oil  specification  is  given, 
also  that  of  the  German  Tar  Distillere'  Federation  and  others. 
A  glossary  of  trade  names  for  petroleum  products  precedes 
an  excellent  index. 


Practical    Electricity.      By    Tekuell    Croft.      London  :    Hill 
PubUshing  Co.    Pp.  046;  figs.  582.    Price  10s.  6d.  net. 

In  the  sense  in  which  we  understand  the  term  in  this 
country,  the  title  of  this  book  is  misleading.  It  does  not,  lor 
instance,  deal  with  the  subject  which  is  dealt  with  in  Ayrton 
and  Mather's  book  of  the  same  name;  in  other  words,  it  does 
not  deal  primarily  with  the  laboratory  asjx-ct  ot  electricity. 
Piather  must  it  be  classed  as  a  text-book  of  applied  electricity. 
The  scope  and  method  of  the  book,  however,  render  it 
extremely  difficult  to  compare  with  any  contemporary  Eng- 
lish texts,  and  in  order  to  define  its  exact  raison  d'etre  we 
cannot  do  better  than  quote  from  the  author's  preface:  — 

■■  '  Practical  Electricity  '  was  written  for  certain  definite 
purposes.  Primarily,  its  object  is  to  present  the  fundamenkil 
facts  and  theories  relating  to  electricity  and  its  present-day 
applications  in  a  straightforwai'd,  easily  understood  way  for 
study  by  any  man,  of  little  mathematical  training,  who  de- 
sires to  acquire  a  working  knowledge  of  the  subject.  If  a 
man  understands  arithmetic,  he  .should  be  able  to  get  the 
meat  out  ot  this  book.  Secondarily,  the  book  was  designed 
for  university  graduates  who  desiTe  a  luediutu  whereby  they 
can,  with  niininmm  effort,  review,  refresh,  and  reconstruct 
in  line  with  modem  theory  and  practice  their  concepts  of 
electric  and  magnetic  phenomena," 

Owing  to  the  rapid  and  "intense"  courses  which  are  now 
being  provided  in  many  mdustries  for  the  instmction  of  war 
workers,  methods  of  teaching  based  on  analogies  and  illustra- 
tions are  becoming  more  and  more  jMpular,  and  the  book 
under  review  is  a  remarkable  example  of  the  efficacy  of  such 
methods  in  the  teaching  of  electricity.  That  this  subject  is 
susceptible  of  "analogical"  treatment  has  been  proved  by 
the  mechanical  contrivances  devised  by  Drysdale,  and  im- 
proved upon  by  Perren  Maycock  and  others,  but  we  do 
not  remember  having  .seen  more  complete  and  satisfactory 
use  made  of  the  hydraulic  analogy  than  in  this  book.  Poten- 
tial, current,  re.sistance,  inductance,  capacity  are  all  accurately 
paralleled  in  hydrauhc  circuits,  and  two-  and  three-phase  dis- 
tribution and  the  three-wire  system  are  also  illustrated  in 
the  same  way. 

The  book  commences  by  devoting  an  unusual  amount  of 
space  to  the  theories  of  electricity,  and  the  fundamental 
notions  concerning  matter,  electrons,  and  the  ether  are  deve- 
loped in  considerable  detaii.  Magnetism  is  then  dealt  with, 
nnd  special  chapters  on  this  subject  are  given  to  industn.-il 
uses  of  magnetism,  such  as  lifting  magnets,  and  to  the  mag- 
netic properties  of  iron  and  various  kinds  of  steel. 

The  section  entitled  "  Fundamental  ideas  concerning  elec- 
tricity "  is  a  suitable  introduction  to  the  .succeeding  sections 
on  current,  electromotive  force,  work  and  power,  and  to  the 
study  of  electromagnetism  up  to  and  including  hysteresis. 
Two  important  sections  are  then  taken  up  by  the  study  of 
primary  and  storage  batteries,  with  a  short  section  on  elec- 
trolysis. Following  are  chapters  on  the  different  fonns  of 
electromagnetic  induction  and  inductance.  Having  thus  pre- 
pared the  ground  with  exceptional  thoroughness,  the  author 
commences  to  deal  with  electric  generators,  first  treating  of 
the  principles,  and  proceeding  step  by  .step  to  build  up  the 
theory  and  practice  of  armature  and  field  constructions,  arma- 
ture reaction,  and  commutation  in  both  bipolar  and  multi- 
polar machines'.  The  D.c.  motor  is  then  dealt  with  in  a 
similar  manner,  and  here,  as  elsewhere,  the  author  spares  no 
pains  to  elucidate  his  subject  by  means  of  analogies  and 
illustrations. 

Finally  come  the  sections  relating  to  .a.c.  generation,  equip- 
ment, and  characteristics,  both  ,single-pha.=e  and  polyphase. 
The  chapter  in  this  pnrt  dealing  with  tran.sformers  is  worthy 
of  .special  prai.se.  both  on  account  of  its  method  of  treat- 
ment and  the  well-prepared  diagrams  used  to  illustrate  it. 

Tliroughout  the  text  numerical  examples  have  been  u.sed 
to  illustrate  the  u.se  of  fonnulae.  &c.,  but  higher  mathematics 
have  not  been  used  in  any  part  of  the  book.  Whatever  of 
theory  the  book  contains  is  described  by  the  author  as  "  prac- 
tical theory,"  and  its  inclusion  is  amply  justified  on  the 
ground  that  the  effective  application  of  practical  information 
depends  upon  the  understanding  of  certain  vital  principles 
which  must,  with  or  without  the  knowledge  of  the  practician, 
underlie  such  information.  Perhaps  it  is  worth  while  sug- 
gesting to  the  author  that  the  inclusion  of  higher  mathe- 
matics could  have  been  defended  on  eaually  logical  grounds. 

The  book  is  well  produced  and  admirably  illu.strated ;  nor 
are  its  merits  merely  superficial,  for  in  method  of  treatment, 
clearness,  and  accuracy  it  leaves  little  to  he  desired.  Mr. 
Croft  win  no  doubt  find  that  the  seven  years  spent  in  tlie 
making  of  -  his  book  will  have  an  appropriate  reward. — 
P,  H.S.K. 
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OUR   PERSONAL   COLUMN.E 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry . 
also  electric  tramway  and  railway  officials^  to  keep  readers  of  the 
Electrical  Beview  posted  as  to  their  movements. 


Central  Station    and    Tramway  Officials. — The    HacUnev 

Electricity  Committee  has  reported  as  follows  respecting  Mr. 
Kobinson's   request  recently  mentioned   here:  — 

^  Tht;  borough  electrical  engineer  has  placed  before  us  lurther  information 
as  to  the  nature  of  the  work  and  the  scope  of  the  department  in  which  his 
scrviccri  would  be  utilised  if  the  requisite  permission  is  granted,  and  after 
thoroughly  going  into  the  matter  it  does  not  appear  to  us  that  the  proposed 
work  to  be  undertalien  can  be  considered  to  be  of  greater  national  import- 
ance than  what  is  now  being  carried  out  by  the  officer  in  connection  with  the 
Council's  electricity  undertaking,  and  the  maintenance  of  a  supply  of  elec- 
trical energy  to  "the  many  important  preinises  in  the!  borough  which  are 
primarily  engaged  upon  work  essentially  necessary  for  the  successful  prosecu- 
tion of  the  war,  and  where  a  temporary  failure  of  supply  would  be  of 
moment.  .As  we  have  come  to  the  conclusion  that  thi 
not  be  benefited  by  an  e.xchange  of  duties,  we  do  not  t 
the  permission  asked  for  in  the  borough  electrical  en| 
should  be  granted,  and  therefore  recommend  that,  for  thi 
the  Council  are  unable  to  grant  the  borough  electric; 
His  Majesty's    Forces. 


pedient  that 
nication 
bove  stated. 


Mr.  Robinson's  services  are  asked  for  by  Sir  John  Hunter, 
Administrator  of  Works  and  Buildings,  Air  Ministry. 

At  the  Newcastle-on-Tyne  City  Council  on  July  3rd,  Mr. 
R.  Mayne  (chaii-man  of  the  Tramways  Committ-ee)  moved 
a  recommendation  that  the  salary  of  the  tramway  engineer 
and  general  manager,  Mr.  Ernest  HArroN,  be  increased  from 
iKi,UI.W  to  ±'1,.3U0  per  annum,  at  the  rate  of  ±TUU  per  annum 
lur  hve  years.  The  report  was  adopted  with  one  dissentient, 
in  connection  with  the  proiX)sal,  the  committee  had  issued  a 
statement  of  salaries  paid  to  similar  officials  in  other  towns. 
This  included  the  following  ; —  , 

Hrxlev,    5  miles   measured   as  single   track,   engineer    and    manager,   £700, 

liirmi'ngham,   123   miles,    engineer   «1,()00,    manager  jEl.iiUU. 

i>r.,dlord,   1U8    miles,    engineer  faOO,   manager  iJi.OOO. 

l  ardiff,    18  miles,   engineer  and   manager,   il,000,   and    pupils. 

U.irluiston,    ;l   miles,    engineer    and  manager,    liruO,   rising    to  i'BOO. 

Olasgow,    198   miles,   engineer   £-l,25U,   manager   fl,5UU. 

Leicester,  il   miles,  engineer   fbWU,   manager   £600. 

Liverpool,    12i    miles,   engineer   £1,600.   manager  £1,500   (deputy  £800). 

Alancnester,    184    miles,    engineer    £1,500,    manager    £1,.W0    (deputy    £750). 

.Newcastle,   72    miles,    engineer   and   manager,   £1,000. 

Reading,    13    milei,  engineer    and   manager,    £800. 

Sallord,    75    miles,   engineer   £1,250,    manager   £750. 

SheHield,    79   miles,   engineer   £1,200,    manager  £1,200. 

.Sunderland,    engineer    £1,000,    manager   £600. 

The  salary  of  Mr.  A.  W.  Clegg,  electrical  engineer  to  the 
Accnngton  Corporation,  has  been  increased  from  ^6400  to 
£5U0  a  year.  , 

Chesterlield  Corporation  Electricity  Committee  has  recom- 
mended that  Mr.  \V'.  A.  Iofping,  assistant  electrical  engineer, 
bii  paid  a  war  bonus  of  lU  per  cent,  on  his  safary  of  £'JM. 

Mr.  E.  J.  II.  Bluett,  electrical  engineer  to  the  Ascot  Dis- 
trict Gas  &,  Elex-tricity  Co.  smce  the  oBening  of  the  electiical 
department  in  iMl,  has  tendered  his  resignation  upon  being 
granted  a  temporary  commission  in  the  ri.A.F. 

General. — The  Albert  Medal  of  the  Royal  Society  of  .Arts 
for  i'JlS  has  been  awarded  to  Sir  Richard  'Ietlev  Glaze- 
liKooK,  C.a.,  Set).,  i^\K.S.,  "  lor  his  services  in  the  applica- 
tion of  science  to  the  industries  of  peace  and  war,  by  his 
work  as  Director  of  the  National  I'hysical  Laboratory  since 
lyjy,  and  as  Chairman  of  the  Advisory  Committee  for  .\ero- 
nautics." 

Mr,  HoPKiN  Morgan,  electrical  engineer  to  the  Port  Talbot 
Railway  &  Docks  Co.j  has  been  appointed  by  the  Coal  Mmes 
Depai'tment  of  the  Board  of  Trade  to  be  district  engineer. 

According  to  the  Times,  Dr.  Horace  Lamb,  Professor  of 
Mathematics  in  the  University  of  Manchester,  and  Sir  E. 
iiuTHERi^oRD,  J^'.R.S.,  Langworthy  Professor  and  Director  of 
Physical  l^aboratories  in  the  University  of  Manchester,  have 
been  elected  foreign  members  of  the  Royal  Academy  "  dei 
Lincei,"  Rome. 

Mr.  Oliver  Heaviside  has  been  elected  an  honorary  Fellow 
of  the  American  Institute  of  Electrical  Engineers. 

According  to  the  Review  of  the  River  Plate,  Mr.  F.  H. 
Jones  has  resigned  from  the  position  of  engineer  and  mana- 
ger of  the  power  plants  of  the  Compania  Alemana  Trans- 
atlantica  de  Electricidad. 

The  Franklin  Institute  has  present«d  the  Franklin  Medal 
to  Signor  Guolielmo  Marconi  in  recognition  of  "  his  brilliant 
inception  and  successful  development  of  the  application  of 
magneto-electric  waves  to  the  transmission  of  signals  and 
telegrams,  without  the  use  of  metallic  conductors." 

Roll  ol  Honour.— Sergeant  Hugh  Maqeehan,  R.E.,  -who 
has  been  awarded  the  Military  Medal  for  good  work  in  laying 
lines  and  keeping  up  communication  during  the  German 
offensive,  was  employed  in  the  Manchester  Corporation  tram- 
ways department. 

Sapper  R.  Jackson,  R.E.,  who  is  in  hospital  suffering  from 
trench  fever,  was  an  electrical  engineer  in  New  York  before 
the  /War. 

The  MUitary  Medal,  for  devotion  to  duty,  has  been  awarded 
to  Gunner  F.  Yates,  R.F.A.,  who  was  employed  by  Messrs. 
Dick,  Kerr  &  Co.,  Ltd.,  Preston, 


Pioneer  A.  Gregory,  R.E.,  reported  missing,  -was  employed 

by  the  St.  Helens  Cable  &  Rubber  Works. 

Private  P.  Qdinn,  Labour  Battalion,  accidentally  kiUed, 
was  employed  as  an  electrician  in  Oldham  before  the  war. 

Private  W.  H.  Jones,  Lancashire  Fusiliers,  who  has  died 
of  w'ounds,  after  being  previously  reported  missing,  was  em- 
ployed by  the  Bury  Corporation  as  an  armatui'e  attendant  at 
the  tramway  depot. 

The  Meritorious  Service  Medal  for  services  rendered  with 
the  Forces  in  France  has  been  awarded  to  Sergeant  W.  C. 
Collier,  R.E.,  formerly  on  the  staff  at  the  Whitby  TJ.D.C. 
electricity  works. 

Lieutenant  Thomas  Hamilton,  fourth  son  of  Mr.  J.  B. 
Hamilton,  the  general  manager  of  the  Leeds  Corporation 
tramways,  has  been  made  a  Member  of  the  Order  of  the 
British  linpire  in  recognition  of  an  act  of  gallantry  per- 
formed durmg  instruction  in  bomb-throwing  in  F'ebruary, 
1917.  Lieutenant  Hamilton  was  posted  missing  on  May  T2th, 
iyi7,  and  has  not  since  been  heard  of,  death  now  being  pre- 
sumed. 

Obituary.— Mr.  W.  T.  Pressland.— The  death  is  announced 
of  Mr.  W  .  r.  Pressland,  of  Ryde,  consulting  engineer  to  the 
isle  of  Wight  Electric  Light  &  Power  Co.,  Ltd.,  and  one 
of  the  first  directors  of  the  concern.    He  was  57  years  of  age. 

Mr.  G.  W.  Willcocks,  C.B.— We  regret  to  record  the  death, 
which  occurred  somewhat  suddenly  on  July  7th,  at  the  age 
of  70  years,  of  Mr.  George  Waller  Willcocks,  C.B., 
M.Inst. C.E.,  formerly  Chief  Engineering  Inspector  to  the 
Local  Government  Board. 

Mr.  W.  Pkrren  Maycock. — Writing  to  inform  us  of  the 
death  of  their  much-esteemed  colleague,  Mr.  W.  Perren  May- 
cock,  M.I.E.E.,  Messrs.  A.  P.  Limdberg  &  Sons  say  :— 
■'  .\fter  some  six  years'  close  working  together,  we  have  been 
enabled  to  fully  appreciate  his  many  good  qualities  and  valu- 
able assistance.  He  was  a  genuine  friend  to  the  wiring  frater- 
nity, and  lost  no  opportunity  of  furthering  its  interests.  He 
possessed  an  abundant  optimism,  and  always  argued  that  if 
a  proper  system  of  instruction  could  be  initiated,  electrical 
installation"  work  would  quickly  occupy  a  respected  position, 
instead  of,  as  at  present,  being  considered  the  Cinderella  of 
the  profession.  His  books  and  articles  in  the  technical  Press 
were  written  in  such  an  easy  style,  and  with  an  absence  of 
bewildering  mathematics,  that  readers  had  absorbed  his 
meaning  before  they  were  aware  of  it.  The  knowledge  so 
obtained  must  have  been  of  great  value  to  many  w'orkers, 
who,  without  his  books  and  teaching  would  have  remained  in 
the  dark.  It  was  partly  through  his  optimism  that  we  de- 
cided to  continue  our  switching  competitions  after  the  out- 
break of  war,  as  he  held  the  opinion  that  it  gave  the  younger 
ones  a  chance  to  show  -what  they  could  do  during  their  big 
brothers'  absence  on  the  counti-y's  work.  The  knowledge 
obttiined  and  its  application  have  been  to  many  the  stepping- 
stone  to  recognition  in  the  Army,  Navy,  and  Air  Services,  as 
letters'  received  testify.  There  are  many  examination  com- 
petitors (as  well  as  students  in  his  own  classes  in  electrical 
installation  work)  who  will  find  that  they  have  lost  a  staunch 
friend  who  had  their  interests  always  uppermost  in  his  mind." 


NEW     COMPANIES     REGISTERED. 


Coal  Traction  Co.   (Bloxwich),  Ltd.  (150.798).— Private 


npany. 


red     Ju 


Reg: 
and    work 

business  indicated  by  the  title.  The  subset 
J.  White,  Jun.,  8,  Holyhead  Road,  Hand 
Park  Road  West,  Wolverhampton,  buildei 
appointed  bv  the  subscribers.  Solicitor ;  1 
Birmingham. 


£3,500 
of   tr 
aers  (each 
,vorth,   Birr 
The    firs 
H.    Cleavi 


Cliffords,    Ltd.     (1.50.8'28). — Private    company.         Regis- 


tered   June  27th.      Capita 
aircraft,   wireless   install.-] 

turbines,  boilers,   pumps, 
castings,   timber,    hard 
Station    Ch; 


Colwy, 
Leicest 
Kegwo 


£2,000    in    £1    shares.      Merchants    and    factors   of 

ns,    materials,    tools,    machines,    engines  and   acces- 

boats,    electrical    generators,    switchboards,     steam 

uon,  textile,   and    hosiery   machinerv,   metals,  metal 

&c.     The  subscribers   are  :— Clifford    W.    Edwards, 

Peterborough,     engineer,     50     shares;     I£llen    L.     Taylor, 

House,     Peterborough,    secretary,    20    shares;    W.    W'ilson,    KiUarney, 

■r    Ro;id,    Loughborough,    10   shares;    Mrs.    S.    Edwards,    White    House, 

th,    10  shares.      Permanent   managing    director  :   Clifford    W.    Edwards. 

Henley's   Tire  &   Rubber   Co.,    Ltd.    (150,905).— Private 

company.  Registered  Julv  5th.  Capital,  £200,000  in  £1  shares.  To  take 
over  the  tire  department  of  the  business  of  W.  T.  Henley's  Telegraph  Works 
Co.,  Ltd.,  with  the  premises  where  the  same  is  carried  on,  and  to  carry  on 
the  business  of  manufacturers  of  and  dealers  in  wheels,  rims,  tires,  rubber, 
golf,  and  other  balls,  &.C.  The  subscribers  (each  with  one  share)  are  : — G. 
Sutton,  74,  Blomfield  Street,  E.C.,  manufacturer;  M.  Roberts,  137,  Victoria 
Street,  S.W.,  civil  engineer.  The  first  directors  are  :  G.  Sutton,  M.  Roberts, 
and  A.  E.  Salmon.  A  director  need  not  be  a  shareholder.  Remuneration, 
£200  each  per  annum  (£350  for  the  chairman).  Registered  office  :  18,  New 
Union  Street,  E.C. 


R. 

pany. 


F.  Hamilton  &  Co.,  Ltd.  (150,000).— Private  corn- 
Registered  July  4th.  Capital,  £3,000  in  £1  shares.  To  take  over 
the  business  of  a  scientific  instrument  maker  and  gear  cutter  carried  on  by 
R.  F.  Hamilton  at  172-4,  Firth  Park  Road,  Sheffield,  as  R.  F.  Hamilton  and 
Co.;  also  manufacturers  of  and  dealers  in  electrical  and  other  instruments  for 
laboratory  and  works  use,  micro-photographic  accessories,  chemical  balances 
and  weights,  &c.  The  subscribers  (each  with  one  share)  are  :— R.  F.  Hamil- 
ton 172,  Firth  Park  Road,  Sheffield,  scientific  instrument  maker  and  gear 
cutter;  F.  Atkinson,  186,  Atterclifte  Road,  Sheffield,  metallurgist.  The  first 
directors  are  :  R.  F.  Hamilton,  F.  Atkinson,  and  H.  Chatty.  Solicitor :  W. 
Tottlc,   18,   Norfolk    Road,    Sheffield. 
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Fvptri     Metal    Workers,    Ltd.    (150,865).— Private   com- 

•■;    jui;    l.t.      Capitjl,    £1,000    i.-.  £1    shafts.      Manufacturers, 

-'.    aiid  producfrs   of  mrlals.   mechanical   and   electrical  engi- 

io       The  subscribers  (each  with  one  share)  are :— Miss  C.  H. 

...:.-,  ~.    ...,r..if  Street.  Sunbur>.on-Thama;   T.  S.    Ball,  The  Castle,    Sun- 

tui> ..;.-.- 1. ^i^■,^.l ,    company    secretary.      The   fim    directors  are  :    Sherard    Cow- 

fer^ol«   ipermanent    managing   director)  and    T     S.    Ball.     Sherard   Cow-per- 
ote"   h-.»  th»   right    to  noRiinllr    twrv  director:        R^^islered   office      1.    Frencli 
;,„>.■     •    ..  ,   ...  ..n  Th,,.T„' 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Adelaide    Electric    Sup 

nr   Jith,    lal8.  constituting  a   l 


5th.    1911. 


Co.,    Ltd. — Trust   deed    dated 

ng  atfoalinj;  ch.irRe  on  the  company's  undertaking 
issue  of  debenlurr  stock,  subject  to  trust  deed  of 
lount  secured  in  the  first  instance  is  £25,000,  but 
'■  company  may  issue  further  debenture  stock  (exclusive  of  premiums  on 
Jemptiun;  up  to  itWO.OOO  on  the  nominal  amount  of  the  i.ssucd  capital. 
hicht-ver  is  greater.  In  the  event  of  tfie  whole  of  the  .omp;inv's  undt.-r- 
king  being  puichased  under  the  powers  in  the  Act  authorising  l"be  under- 
king  before  June  1st.  1923,  or  in  the  event  of  a  compulsory  winding  up,  a 
t.  is  payable.^  In  the  event  of  the  security  being  en- 
prpmiuni  of  5  per  cent,   is  payable.      Trustees: 


of   10  pei 
forced  against  the  compa 
Electric    &   General    Investment"  Co.,    Ltd 


African    Direct  Telegraph    Co.,    Ltd.    (21,895).— Capital, 

i;:i<W,liO<)  in  £10  share?.  Return  d.ited  June  JSlh,  1918.  S3,600  shares  taken 
up:   fSffi.OtW  paid.      .Mortgages   and    charges:    .Nil. 

Anglo-American   Telegraph  Co.,    Ltd.   (2,891c).— Capital, 

£7.000,1100  in  £394,400  ord„  £3.»2,S(10  pref.  ord.,  and  £3,302,800  del  ord  stock 
Kelurn  dated  May  24th.  1918.  All  stock  issued.  £600,000  paid;  £6,400,0(10 
considered    as  paid.      .Mortgages   and  charges  :    .Nil. 

.Morris   &    Lister,    Ltd. — Memorandum  of   satisfactipn  in 

on    D-cmbcr    22nd,    1917,    of   debentures    dated    1910-12,   securing   £0,9;W, 

Foster  Construction  Co.,  Ltd. — Mortgage  on  freehold  nre- 

mis«  at  Plaistow,  dated  May  16th,  1918,  to  secure  all  -monevs  due  or  to 
be.-ome    due  from    company    to   London    S:    -South -Western    Bank.' 

Rnnbaken    Magneto    Co.,    Ltd.— Satisfaction  in  full  on 

ine  ISth.  1918,  of  deberitures  dated  Februarv  29lh,  1916,  s.-curlng  fl.OOO 
\  -o   filed:    Particulars  of  £2.000   debentures,    created    .April    19lh.    1918     whole 

iiount  being  issued  June  20th.  Property  charged  :  The  company's  under- 
;.,king  and  property,  present  and  future,  including  uncalled  caiiital  .No 
trustees.  k       -      ■ 


CITV     NOTES. 


The    rea.sons    which    have    induced    the 
The  French       Compagnie    Fran^aise     des    Cables     Tele- 
Cable  Co.         graphiques  to  acquire  a  large  financial  in- 
•  terest  in    a  new    French    ujidertaking   for 

\virolt-.ss  telegraphy,  of  which  mention  was  made  in  this  jour- 
nal some  time  ago,  were  set  forth  in  a  report  presented  at  an 
cxtraordinary.general  meeting  which  was  held  recently  in 
Paris,  when  the  ordinary  share  capital  was  increased  from 
i'5:37.(X»0  to  i664il,(XlO  for  the  purpo.se  of  this  participation.  It 
appears  that  the  directors  have  been  preoccupied  for  some 
years  past  with  the  progress  of  wirelws  t<>legrapby,  and  had 
even  prepared  agreements  with  wireless  companies  The  ob- 
.  ject  of  these  agreements  had  been  the  e.stablishment  and 
working  of  stations  by  the  company,  but  the  aiTangements 
failed  to  «>cure  the  approval  of  the  French  Postal  and  Tele- 
graphic -Administration  m  this  form.  Nevertheless,  stations  of 
large  power  had  been  erected  in  different  foreign  countries 
poor  to  the  war,  and  it  had  been  quite  certain  "that  France 
._ilso  would  embark  upon  the  same  path  within  a  brief  period 
\\ithout  prejudging  the  organiisation  which  would  ultimately 
be  adopted  by  the  French  Government  for  the  operation  of 
irench  radiotelegraphic  systems,  and  although  no  wireless 
station  was  yet  open  m  France  for  commercial  service  with 
tbe  United  States,  the  directors  considered  that  they  ou^ht 
not  to  cease  to  take  an  interest  in  evervthing  which  referred 
directly  or  indirectly  to  this  question,  having  regard  to  the 
relations  which  the  two  systems  must  eventually  maintain 
abroad,  and 'perhaps  also  in  France.  Under  these  circum- 
stances, and  as  soon  as  it  was  known  that  a  French  companv 
was  in  process  of  formation-the  Compagnie  GtJnfJrale  de 
Itslegraphie  sans  Fil— under  first-class  financial  auspices,  and 
with  a  large  programme,  the  directors  thought  advantage 
should  be  taken  of  the  occasion  to  intervene  in  wireless  ques- 
tions and  obtain  a  .sufficiently  important  share  in  the  under- 
taking to  prcivide  the  company  with  the  means  usefuUv  to 
interpose  in  discussions  which  the  working  of  wireless  tele- 
graphy mighty  eventuaUy  raise.  Owing  to  the  control  exer- 
cised by  the  Govemrnent  over  the  company  according  to  the 
Convention  of  1901,  the  directors  had  to  seek  the  sanction  of 
the  Ministry  of  Commerce,  Posts  and  Telegraphs  and  the 
amount  required  for  the  participation  had  been  provi.sionallv 
derived  troin  the  company's  cbntingencv  fptnd,  subject  to  re'- 
payment  out  of  the  capital  augmentation  above-mentioned 
1  he  Compagnie  Generale  de  Telegraphic  .sans  FD  has  been 
fonned  with  a  share  capital  of  f.5fX),(XlO,  of  which  one-fifth 
ia.s  been  subscribed  by  the  Cable  Co,  Addressing  the  share- 
holders at  the  meeting,  M.  Ern-rst  May  mentioned  that  until 
la.st_year  the  company  was  indebted  to  the  State,  which  had 
made  advances  on  the  basis  of  the  revenue  guaranteed  by  the 
Convention  of  19(il.  These  payments  constituted  a  debt  bear- 
ing interest,  but  the  company  no  longer  owed  anvthing  to  the 
State,  and  another  clavise  of  the  Convention  has  "consequently 


come  into  operation.  This  provides,  that  the  net  profits  shall 
bt^  distributed  first  by  allocating  4  per  cent,  to  the  share- 
holders, and  then  by  a  sub-division  into  thirds,  namely,  one- 
third  is  to  be  placed  to  the  contingency  fund  and  one-third  is 
to  be  devoted  to  the  redemption'  by  purchase  of  the  3i  per 
cent  obligations,  whilsst  the  remainder  can  be  dispo.sed  of 
:n rding  as  the  i-ompany's  .statutes  permit. 

The   directoi's'    repof-t,    which    we   were 
Callender's        able    to  mention  only   briefly  last    week. 
Cable  and         .-Imwod  that  for  the  year  ended  December, 
Construction       1917,    there  is  a   balance  at  the   credit  of 
Co.,  Ltd.  profit  and  loss  of  J;r21,784,  from  which  are 

deducted  interest  on  debenture  stock, 
£13,500;  dividend  on  preference  shares,  £10,tXJU;  appropria- 
tion for  depreciation  of  buildings,  plaiU  and  machinery,  &c., 
i'17,23'2,  leaving  £S1,051  plus  ±"24y,'207  brought  forward,  less 
amount  transferred  to  reserve  account,  dEluU,OUO,  leaving  an 
available  balance  of  i;l80,'259.  Out  of  this  it  is  proposed  to 
pay  a  dividend  on  the  ordinary  •■shares  at  the  rate  of  '20  per 
cent,  per  annum,  less  income-tax,  being  20s.  per  share,  re- 
quiring £3.5,000,  and  a  bonus  of  5s.  per  share,  less  tax,  requir- 
ing £8,7.50,  and  making  a  total  return  for  the  year  of  25  per 
cent.  There  is  carried  to  reserve  ±''25,(W0,  and  carried  forward, 
subject  to  excess  profits  duty,  if  any,  £111,509.  The  ev^r- 
rising  cost  of  raw  materials  and  labour  have  rendered  the 
carrying  out  of  the  company's  operations  difficult  and  expen- 
sive. Transport  restrictions  have  been  considerable,  and  in 
other  ways  the  course  of  manufacture  has  been  rendered 
difficult;  but  in  spite  of  all,  the  company  has  produced  an 
increased  amount  of  cables  and  warliie  stores,  and  is  con- 
tinuing to  do  so.  Under  these  circumstances  the  results  shown 
are  satisfactory.  All  plant  and  appliances  have  been  main- 
tained as  usual  in  thorough  order,  the  expense  of  so  doing 
having  again  increased,  due  not  only  to  the  high  cost  of  labour 
and  materials,  but  to  the  greater  difiicultj-  in  keeping  the 
machinei-y  in  running  order  when  working  under  existing 
conditions.  The  operations  of  the  Anchor  Cable  Co.,  Ltd., 
have  again  been  closely  bound  up  with  those  of  the  pai'ent 
company.  The  workshops  at  Leigh  have  been  continuously 
employed,  day  and  night.  The  directors  have  had  under 
consideration  for  some  time  past  the  advisability  of  reorganis- 
ing the  capital  of  the  company,  so  as  to  bring  the  nominal 
capital  more  into  accord  with  the  sum  actually  engaged  in 
the  business.  They  therefore  propose  to  increase  the  capital 
Ijy  an  issue  to  existing  ordinaiy  shareholders,  as  a  bonus,  one 
new  fully  paid-up  share  of  the  nominal  value  of  £5  for  each 
£5  ordinary  share  now  held.  The  necessary  authorisation 
from  the  Treasui-y  has  been  obtained  to  this  issue.  They  have 
transferred  to  the  reserve  £150,000  from  the  amount  carried 
over  from  previous  years,  and  this,  with  the  £100,000  pre- 
viously in  reserve,  gives  an  available  sum  of  £250,000,  out  of 
which  it  is  proposed  that  £175,000  shall  be  capitalised  against 
the  new  issue  of  ordinary  shares.  They  also  recommend  the 
transfer  to  reserve  from  the  profits  of  the  present  year  th« 
sum  of  £2.5,000,  so  as  to  restore  the  reserve  to  £100,000.  The 
annual  meeting  was  held  yesterday,  and  an  extraordinary 
general  meeting  followed  for  the  purpose  of  giving  effect  tc 
these  recommendations.  It  is  intended  that  the  £5  ordinary 
.shares  .=hall  in  due  course  be  .sub-divided  into  £1  shares,  k 
further  numlier  of  skilled  men  have  been  called  to  serve  with 
His  Majesty's  Forces,  afloat  or  a.<hore.  Twenty-six  of  the 
company's  men  have  fallen. 

At  the  annual  meeting,  on  July  2nd,  Mr. 
Marconi  Inter=       Godfrey    C.    Is.mcs,    who    presided,    said 
national  Marine      that  the  balance  sheet  showed  increase  in 
Communication      capital   of    £2.50,000,    making    £600,000   at 
Co.,  Ltd.  the    end    of   1917.     Debentures   had    been 

reduced  from  £114,360  to  £112,280  by  pur- 
chases during  tho  year.  General  reserve  account  had  been 
increased  by  £'210,350  to  £258,009.  Cash  at  bankers  and  in- 
vestments in  war  loan  and  in  short  loans  against  securities 
amounted  to  £410,000,  as  against  £75,000  in  1916.  Receipts 
from  ships'  telegrams,  subsidies,  &c.,  increased  by  £200,000 
to  £470.000,  and  profit  carried  to  balance-sheet  amounted  to 
£192,000,  as  compared  with  £96,000,  the  increase  in  profit 
being  due  entirely  to  the  increase  in  the  volume  of  business. 
The  5  per  c«nt.  interim  dividend  paid  on  February  1st  figures 
iu  the  appropriation  account,  and  it  was  proposed  to  declare 
a  further  dividend  of  10  per  cent,  which  would  absorb  £60,000. 
A  sum  of  £.50,000  had  been  placed  to  reserve  for  obsolescence 
of  plant — this  being  necessai-y  in  view  of  the  replacement  of 
many  .ship  stations  by  stations  of  newer  design  which  would 
have  to  be  made  at  the  end  of  the  war.  There  was  reason 
to  believe  that  due  consideration  would  be  given  this  question 
when  excess  profits  were  dealt  with.  A  sum  of  £105,418  was 
earned  forward,  this  sum  being  subject  to  excess  profits  duty 
for  the  years  1916  and  1917.  Dividend  was  being  paid  on 
the  increased  amount  of  capital,  although  it  was  towards 
the  end  of  the  year,  in  order  to  meet  the  obligations  which 
the  company  had  entered  into  with  the  Board  of  Trade.  By 
the  end  of  the  year  the  total  number  of  public  telegraph 
stations  owned  and  worked  by  the  company  on  the  high 
seas  had  increased  by  793  to  a  total  of  2,265.  But  these  figures 
did  not  give  precise  indication  of  the  number  of  ships  fitted 
during  the  period.  Making  .similar  deductions  for  vessels  lost 
at  sea  this  year,  there  was  a  further  substantial  increa.se  for 
the  first  six  months  of  this  year.  The  total  renewals  increased 
by  £218,000  to  the  rate  of  £570,000  per  annum,  and  for  the 
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first  six  months  of  this  year  they  amounted  to  £703,374  per 
annum.  At  an  extraordinary  general  meeting  subsequently 
held  a  resolution  was  passed  altering  the  articles  of  association 
to  comply  with  the  rules  and  regulations  of  the  Stock  Ex- 
change m  order  that  the  company's  shares  may  be  quoted 
in  the  official  Ust.  New  articles  were  inti-oduced  giving  the 
company  ix)wer,  by  an  ordinary  resolution  in  general  meet- 
ing, to  capitalise  and  distribute  the  whole  or  any  part  of  its 
undivided   profits. 

At  the   annual  meeting   on   July   2nd 

ADglo=Arj$en=         the    chairman    said    that    for    the    year 

tine  Tramways        under    review    the   traffic  receipts   were 

Co.,  Ltd.'  i"2,700,'244,    an    increase    of    i£-47,776,   in 

spite  of  serious  labour  troubles  in 
the  latter  part  of  the  year.  The  subway  hue  had  become 
a  favourite  means  of  transport,  and  in  the  last  five  months 
of  the  year  traffic  receipts  showed  an  increase.  Careful  atten- 
tion had  been  paid  to  the  upkeep  of  overhead  lines,  permanent 
way  and  rolling  stock,  f'248,754  was  spent  during  the  year 
on  maintenance,  and  important  economies  have  been  made, 
especially  in  the  construction  of  track.  The  board  decided  not 
to  add  more  to  the  renewals  reserve,  as  large  sums  were  spent 
annually  out  of  revenue  for  this  purpose.  A  balance  of 
i;l7,0'21,  together  with  =£50,969  brought  foi-ward  from  1916, 
making  a  total  of  ±'67,990  was  carried  forward,  and  it  was 
decided  not  to  pay  the  balance  dividend  on  the  fii'st  pre- 
ference shares.  For  the  year  .5s.  6d.  in  the  £,  or  a  sum  of 
£216,404  was  paid  for  income-tax.  A  saving  of  £18,000  had 
been  made  by  substituting,  under  section  13  of  the  Finance 
Act.  1914,  for  the  three  years  on  which  the  average  is  calcu- 
lated 1915-1917,  instead  of  1914-1916.  The  view  was  expressed 
that  the  preference  shareholders  could  not  hope  for  a  dividend 
so  long  as  tljp  company  was  working  under  the  existing  con- 
tract with  a  German  concern  for  the  supply  of  electricity. 
The  chaiiTuan  said  that  the  matter  had  not  escaped  the  atten- 
tion of  the  board.  He  did  not  agree  that- there  was  no  chance 
of  dividends  while  the  contract  continued,  for  they  had  been 
working  under  it  for  many  years  during  which  good  dividends 
were  paid.  The'  company  had  a  licence  from  the  British 
Government  to  continue  to  receive  electricity  from  the  con- 
cern in  question  although  it  was  on  the  black  list. 

Mr.  H.  HiEST  presided  at   the  annual 

General    Electric   meeting  held  on   Monday  last.    He  said 

Co.,  Ltd.  that  the   gratifying   results   of   the  year 

were  not  in  the  main  due  to  any  special 
war  work  outside  their  own  industry.  With  very  few  excep- 
tions, they  manufactured  in  all  their  shops  the  same  products 
that  went  through  in  pre-war  times,  with  the  addition  of 
those  that  necessity,  invention  or  exi>erience  had  created 
during  the  war.  The  latter  would  form  a  basis  for  much 
fruitful  development  after  the  war.  They  owed  their  pro- 
gressive results  mainly  to  two  reasons;  first,  their  conservative 
policy  in  the  past.  Their  generous  allocations  to  depreciation 
and  reserve  had  lowered  their  book  values  to  an  extreme 
minimum,  so'  that,  at  the  present  moment  profits  need  no 
longer  be  applied  to  the  same  radical  degree  for  these  pur- 
poses. Secondly,  all  their  works  had  had  the  advantage  of 
full  employment  throughout  the  year,  with  a  great  deal  of 
repetition  work. _  The  advantages  of  this  full  employment 
and  repetition  work  showed  themselves  hotb  in  higher  wages 
to  the  workpeople  and  staff  and  in  better  returns  to  the 
shareholders.  .\t  many  a  general  meeting  in  pre-war  days 
they  had  dwelt  on  these  conditions  as  the  two  essentials  to 
cheap  and  efficient  manufacture.  It  had  required  a  world's 
upheaval  to  convince  the  majority  of  their  countrymen  of 
these  first  principles  of  production,  and  he  hoped  that  this 
les.son  might  be  ever  present  in  the  minds  of  their  futm'e 
legislators.  In  addition  to  the  dividend  of  6  per  cent,  on 
the  preference .  shares  and  of  10  per  cent,  on  the  ordinary 
share.'i — the  latter  free  of  income-tax — they  were  suggesting 
a  bonus  to  the  ordinary  shareholders  of  one  ordinary  share 
of  £10  for  each  two  ordinary  shares  held.  This  operation 
would  be  carried  out  by  transfen-ing  from  the  undivided 
pri_>fits  (resei-ve  account)  £287,.500  to  capital  account.  A  re- 
solution to  this  effect  would  be  submitted  to  the  extraordinary 
general  meeting  on  July  '23rd,  to  confirm  the  adoption  of  the 
new  Articles  Of  ^Ass'ociation.  This  action  was  desii'able  be- 
cause the  ambitious  programme  before  them  demonstiated 
that,  if  the  resolutions  were  passed,  the  last  vestige  of 
a  private  company  character  would,  as  far  as  the  G.E.C. 
was  concerned,  have  disappeared.  £1,600,000  of  new  capital 
would  be  created,  and  the"  present  shareholders  were  justly 
entitled  to.  some  of  the  pre-war  profits  accumulated  at  their 
expense  before  the  new  shareholders  came  in.  Considering 
there  was  still  a  reserve  left  of  £175,000  and  a  carry-forward 
of  £145,000,  whilst  goodwill,  patents,  fixtures  and  installa- 
tions,'loose  plant,  tools,  &c.,  figured  in  the  balance-sheet 
at  a  nominal  sum  of  one  pound, .  the  distribution  to  the 
ordinary  shareholders  was  both  just  and  modest.  Owing  to 
the  action  of  the  Treasury  in  refusing  to  sanction  the  division 
of  J,Ue_ordin;iiy  shares  into  denominations,  of  £1,  a  difticultv 
aru,se  in  the  di^lributipu  of  the  bonus  shares,  where  a  share- 
holfler  held 'an  odd  number  of  shares.  They  were  making 
arraneements.  so  that  it  would  be  possible  to  buy  and  sell' the 
fiactional  shares  which  would  be  created.  Their  relations 
witli  their  employes  throughout  their  history  had.  bee.n.ex- 
ccUoiit.  lu  the  .strenuous  yenrs  before  the  wai',  however, 
when  the  electrical 'industry  had  to  compete  against  the 
cheai)est  labour,  markets  of  "the  world,  it  was  not  always 
possible    to   pay   stirh    wages  that    worker.^    could   put  aside 


something  for  the  proverbial  rainy  day.  They  had  theiefore 
come  to  the  conclusion  that  this  was  the  time  when  they 
could  show  their  gratitude  to  those  who  had  loyally  worked 
in  their  service.  They  proposed  that  £37,500  provided  from 
the  reserve  fund  should  be  vested  in  trustees,  who  would 
at  once  invest  this  sum  in  new  ordinary  shares  of  the  com- 
pany at  par.  The  trusts  of  this  fund  were  for  the  purpose  of 
apphcation  for  the  superannuation,  pensioning  off  and  benefit 
of  employes  of  the  company  or  their  families  or  dependents, 
in  such  a  manner  as  the  directors  of  the  company  might  de- 
termine. They  proposed  to  ask  an  advisory  committee 
selected  from  the  staff  to  assist  them  in  the  administration. 
It  was  their  hope  to  add  materially  to  the  fund  in  the  future. 
At  that  meetmg  he  was  reminded  that  he  had  spent  37  years 
in  the  service  of  the  electrical  industry.  Thii'ty-two  years 
ago  they  laid  the  foundation  of  what  was  now  the  G.E.C. 
It  looked  to  him  as  if  they  had  spent  the  whole  thirty-two 
yeai's  in  preparation  for  that  day.  Slowly  but  surely  they 
had  undertaken  to  develop  nearly  every  branch  of  electrical 
work.  They  had  sat  too  long  and  looked  admiringly  at  th<^ 
progress  of  their  foreign  rivals.  He  saw  no  reason  why  there 
should  not  "be  two,  three  or  four  great  electrical  concerns  in 
this  country,  grouping  themselves  into  big  units  out  of  the 
mass  of  electrical'material  at  their  disposal  in  order  to  play 
a  better  and  more  important  part  in  the  world's  work.  He 
could  not  speak  for  others,  but,  on  behalf  of  the  General 
Electric  Co.  he  believed  he  could  say  that  they  meant  to  try. 
They  thought  thev  were  ready  for  it.  They  had  an  unrivalled 
selUng  organisation  throughout  the  United  Kingdom.  They 
had  established  affiliated  companies  in  all  the  principal  parts 
of  the  British  Empire,  and  in  many  neutral  and  alhed  coun- 
tries as  well,  every  one  of  them  led  by  men  educated  in  their 
counting  house  or  their  works.  They  had  estabhshed  modern 
works  ill  various  parts  of  the  country  covering  nearly  every 
branch  of  electrical  engineering.  Their-  Witton  engineering 
works  produced  evej-y  kind  of  dynamo  and  motor  for  power 
or  lighting  from  a  20,000-h.p.  turbo-generator  down  to  the 
smallest  electric  fan.  Their  cai-bon  works  were  unique  in 
the  country,  and  they  had  been  compensated  for  the  losses, 
which  had  "been  referred  to  at  their  meetings  in  pre-war  days, 
by  the  inestimable  value  which  these  works  had  proved  to 
the  country  during  the  war.  Their  telephone  works  were 
the  first  of  their  kind  in  the  country  that  produced  a  complete 
telephone  exchange  equipment  by  British  labour  and  mate- 
rials; since  their  inception  in  1907  others  had  followed  in 
their  wake.  Their  lamp  works  were  the  first  metal  filament 
lamp  works  in  the  country,  and  had  as  a  result  formed 
to-day  the  nucleus  of  a  healthy  and  growing  British  industry, 
possessed  of  great  possibihties.  Their  switchgear,  tube,  fix- 
tures and  brass  works  were  amongst  the  most  important  of 
their  kind  in  the  country.  The  cable  works  in  which  they 
were  interested  were  now  in  full  swing,  and  their  magneto 
works  had  just  commenced  a  useful  and  much-wanted  output. 
Would  they  pardon  him  for  enumerating  this  impressive  list 
of  enterprises  with  some  sense  of  personal  pride'?  His  col- 
leagues, eight  of  whom  commenced  their  careers  in  subor- 
dinate positions  in  theif  business,  would  bear  him  out  that 
so  convinced  was  he  that  his  vision  would  lead  him  right 
that  he  frequently  incurred  in  the  eyes  of  others  considerable 
risks.  Nearly  every  one  of  these  works  at  the  time  of  theii' 
inception  meant  the  planting  of  a  new  industry,  or  the  intro- 
duction of  new  methods  or  designs  into  the  country,  and 
every  one  required  the  training  of  unskilled  labour  or  educa- 
tion of  .skilled  labour  to  new  processes.*  The  fascination  of 
this  picture  lay  not  only  in  the  creation  of  hives  of  industry 
on  what  was  not  many  years  ago  virgin  soil — and  the  gratify- 
ing financial  results — but  it  was  the  independence  of  each 
of  these  works  of  foreign  assistance.  It  had  not  always  been 
appreciated  that  all  works  required,  besides  raw  material, 
certain  basic  materials  which  had  to  be  manufactured  and 
which  most  works  u.sed  to  import.  The  telephone  factory 
required,  for  instance,  ebonite.  They  put  down  an  ebonite 
plant  before  the  war  and  had  been  able,  not  only  to  sjipply 
themselves,  bvft  competitors  and  other  trades.  The  carbon 
works  required  soot  as  a  basic  raw  material.  Some  time 
before  the  outbreak  of  the  war  they  acquired  the  process  of 
making  sooft  in  which  their  foreign  competitors  managed  to 
estabhsh  a  monopoly.  The  use  of  this  product  in  other,  in- 
dustries had  extended  so  rapidly  during  the  w'ar  that,  at  the 
request  of  a  Government  department,  they  had  increased 
that  factory  fourfold  during  the  last  two  years,  and,  whenever 
circumstances  pennitted  of  their  starting  the  laboratories  for 
which  they  had  put  aside  a  credit  some  years  ago,  and  when 
they  could  instal  in  them  the  brains  which  at  present  were 
employed  in  evolving  pPocesses  of  destruction,  they  anticipated 
a  stOl  largei-  development  in  this  industry  for  a  variety  of 
purposes.  Their  engineering  works  had  also  developed  the 
production  of  mica  and  other  insulating  materials  which  were 
essential  for  the  pixxluction  of  good  electrical  machines. 
Their  lamp  works  were  able  to  produce  their  own  tungsten 
wire,  manufactur<i  their  own'  lamp-caps.'  and  had  their  own 
glass-blowing  works.  The' latter  enjoyed  for  many  years  the 
jealous  attention  of  their  foreign  competitors,  and  tempting 
offers  of  purchase  were  made  by  them,  presumably  for  the 
pnrpo.se  of  shutting  them  down.  They  determined  to  keep 
them  going  at  a  loss  rather  than  Jose  their  ind»pendence,  and 
'here  again  their  tenacity  had  been  more  than  compensated. 
No  work.?  had  been  more  useful  since  the  outbreak  of  the  war. 
When'  some  day  D.O.R.A.'a  seal  was  removed  from  their  hps 
they  would'have  many  an  interesting  story  to  tell.    Conditions 
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of  labour  Had  prevented  them  from  getting  the  increased 
output  that  was  required  of  these  works  in  apite  of  a  con- 
siderable capital  expenditure  on  new  furnaces  and  new  build- 
intjs.  They,  however,  were  aware  of  some  labour-saving 
automatic  bulb-blowiuj.;  inachiues  invented  in  America,  for 
the  rights  of  which  (Jermauy  negotiated  before  .\merica  joined 
the  Allies.  With  the  co-oi)eratiou-of  ill'.  Dudley  Docker,  of 
the  Metropolitan  C;irriage,  Wagon  &  Finance  Co.,  ever  in 
the  vanguard  of  British  industrial  progress,  they  secured  the 
rights  for  these  machines  for  this  country  by  paying  £50,000 
for  the  jKitents  and  purchasing  a  number  of  machines  which 
would  be  installed  under  the  direct  supervision  of  experienced 
American  ere*,'tors.  Thanks  to  the  assistance  of  the  Board 
of  Trade  and  other  Government  departments,  these  machines 
were  expected  to  arrive  shortly,  and  they  hoped  they  would 
be  the  means  of  firmly  settling  the  gla»6  bulb  industry  in 
this  country  ouce  and  for  all.  ITiey  had  an  option  of  acquir- 
ing, together  with  the  Metropolitan  Carriage,  Wagon  and 
J;'inance  Co.,  machines  for  other  branches  of  the  glass  in- 
dustry. It  would  depend  ou  the  working  of  the  present 
machines  whether  they  exercised  that  option  or  not.  He 
could  enumerate  a  good  many  more  of  these  .essential  though 
subsidiary  enterprises,  but  he  had  said  enough  to  give  share- 
holders an  idea  as  to  how  their  money  was  being  invested. 
If  the  electrical  industry  was  to  rise  to  the  level  expected  of 
it,  and  not  to  drift  back  again  into  a  state  of  industrial  de- 
pendence, it  must  make  itself  independent  of  foreign  importa- 
tion and  develop  all  its  requirements  from  raw  materials  and 
resources  which  the  Empire  placed  at  its  disposal.  In  that 
direction  great  opportunities  would  be  afforded  for  science; 
furthermore,  in  co-operation  with  labour,  and  prudent  finance, 
research,  and  invention,  they  would  be  able  to  take  their  full 
share  in  securing  improvement  in  the  social  and  economic 
conditions  of  the  country.  The  electrical  industry  in  the 
future  would  not  be  content  to  be  a  mere  adjunct  to  other 
industries — Tt  would  have  to  be  a  "  key  "  industry  by  itself. 
Industrial  penetration,  of  which  they  had  heard  so  much  of 
late,  had  been  carried  out  by  Germany,  who  had  used  the 
electrical  industry  as  a  key.  If  electrical  concerns  were  to 
open  the  door  for  British  enterprise  abroad  they  must  in 
future  be  enabled  to  carry  out  complete  contracts.  It  was 
httle  realised  that  average  electrical  contracts  brought  as 
a  rule  only  10  per  cent,  or  15  per  cent,  of  work  into  purely 
electrical  shops.  The  work  connected  with  it  automatically 
'  brought  85  per  cent,  or  90  per  cent,  of  work  into  engineering 
and  other  industries.  iTirms  that  had  carried  out  the  lighting 
and  power  installations  of  Berhn  or  Chicago  had  a  better 
opportunity  of  securing  foreign  contracts  than  British  firms, 
which,  although  their  complete  range  of  products  might  be 
equally  good  or  better,  could  only  show  that  they  had  carried 
out  a  section  of  an  installation  at  Manchester,  Glasgow,  or 
Birmingham.  He  wished  some  attention  to  this  necessity 
had  been  nsible  in  the  recent  report  on  the  organisation  of 
super-stations  contemplated  in  this  country.  Firmly  con- 
vinced that  these  changes  would  take  place  they  had  had  to 
change  their  pohcy  somewhat.  .\11  %he  works  they  owned 
or  controlled  had  been  built,  started  and  developed  by  their 
own  imtiative.  and  therefore  they  took  much  pride  in  them. 
The  war  having  of  necessity  prevented  their  realising  the 
ideal  of  l>eing  efiicient  in  every  branch  of  electrical  engineer- 
ing by  the  means  they  had  originally  planned,  they  had 
decided  on  another  modus  operandi  in  order  to  be  ready 
when  the  great  woric  of  reconstruction  began.  What  there- 
fore was  denied  to  them  both  by  time  and  restrictions  to  build 
for  themselves,  they  must  acquire  by  purchase.  In  accord- 
ance with  this  policy  they  had  acquired  the  ordinary  shares 
in  Messrs.  Chamberlain  &  Hookham,  Ltd.,  one  of  the  most 
prominent  electricity  meter  manufacturers  in  the  counti-y. 
This  was  also  the  reason  why  they  had  acquired  the  works 
of  Messrs.  Fraser  &  Chalmers,  Ltd.,  at  Erith.  That  firm  had 
gained  a  splendid  engineering  reputation,  and  without  a  doubt 
would  have  greater  chances  of  development  in  conjunction 
with  an  electrical  firm  such  as  the  General  Electric  Co.  The 
acquisition  brought  to  them  certain  departments  which  in 
the  light  of  the  above  programme  were  a  necessity,  but  it 
brought  also  other  departments  which  opened  up  to  them 
fresh  fields  of  enterprise.  The  beauty  of  this  programme  was 
that,  from  a  national  point  of  view  it  was  efficient;  it  over- 
lapped very  httle,  if  at  all.-  the  schemes  and  projects  of  other 
big  electrical  concerns.  They  would  not  be  surprised  that, 
to  carry  out  these  different  schemes  they  required  additional 
capital.  They  would  therefore  hold  an  extraonlinary  general 
meeting  immediately  after  this  meeting,  when  they  would 
iibrait  for  their  approval  a  resolution  increa«ng  the  capital 
■  t  the  company  to  i'3,000,000  bv  the  creation  of  100,000  ad- 
utional  preference  .shares  of  flO  each,  and  60.000  additional 
ordinary  shares  of  £10  each.  The  directors  proposed  to  issue 
to  the  public  80.000  of  these  preference  shares  and  16,000  of 
the  ordinary  shares  on  the  terms  of  a  prospectus  which  would 
shortly  be  issued.  A.  further  4.000  ordinary  shares  of  £10 
each  would  be  reserved  for  issue  to  directors  and  employes 
at  the  same  price  as  it  was  proposed  to  issue  them  to  the 
public.  The  remainder  woiild  be  required  for  certain  essen- 
tia! transactions  already  under  contemplation,  but  unnri  whif-h 
it  would  be  pr«riature  t^  dwell  that  day.  As  explained  in  the 
original  notice  callins  the  extraordinarv  neneral  meftine  the 
directors  w'lnld  submit. for  their  approval  a  consolidated' and 
revised  edition  of  the  Articles  of  .^sso-^ation  which  were  better 
adapted  to  a  company  of  this  size.  The  ordinarv  shareholders 
had  always  shown  their  consideration  for  the  prefarenoe  sLaie- 


holders,  first  by  voluntarily  raising  the  dividend  from  5  per 
cent,  to  6  per  cent. — last  year  by  refunding  the  income-tax — 
aud  now  they  proposed  further  to  raise  the  preference  divi- 
dend from  6  i)er  cent,  to  6J  i>er  cent.  He  had  endeavoured  to 
lay  before  them  the  main  outlines  of  their  programme.  It 
would  be  obvious  that  some  of  the  projects  they  had  in  view 
would  have  to  wait  until  the  return  of  their  'i.UOO  men  who 
were  at  the  Front,  but  it  was  also  clear  that  the  opportunity 
for  quickly  reinstating  them  was  available.  If  his  address 
spelt  optimism,  it  was  due  to  the  feeling  that  the  big  task 
in  front  of  them  was  made  easy  by  local  colleagues  and  devoted 
ajid  enthusiastic  staff.  They  were  doing  work  of  groat  national 
importance,  and  were  helping  to  lay  the  foundation  of  an 
industrial  realm  within  the  borders  of  which  untold  thousands 
nfter  them  would  find  elevating  and  ennobling  activities  and 
ickals. 

Mr.  E.  G.  BvNG  seconded  the  adoption  of  the  report,  and 
it  was  adopted.  Resolutions  were  subsequently  pa.ssed  aj)- 
pointing  Major-Gen.  Sir  Newton  Moore  and  Mr.  A.  Chamber- 
lain directors.  Su'  Newton  Moore,  in  the  cour.se  of  a  speech, 
said  that  the  directors  had,  in  his  opinion,  laid  down  a  sound 
progressive  policy. 

The  report  of  directors  for  1917  shows 

British    Thomson^  as    follows  : — The    buildings   and  machi- 
Houston  Co.,       nery  of  the   company   have  been   main- 
Ltd.  tained  in  good  condition  throughout  the 

year.  The  works  at  Coventry  which 
have  heretofore  been  held  on  lease  have  now  been  purchased 
by  the  company  under  the  terms  of  an  option  contained  in 
the  lease.  The  large  canteen  at  the  Rugby  works,  mentioned 
in  the  last  annual  report,  has  been  completed.  For  the  year 
1916.  as  stated  in  the  last  annual  report,  it  wat  not  possible 
to  take  an  inventoi-y  at  the  Rugby  main  factory  and  the 
Willesden  factory,  and  in  the  accounts  for  that  year  the  book 
figures  were  used.  A  complete  inventory  was  taken  in  the 
usual  way  at  all  the  factories  and  branch  offices  at  the  end 
of  the  year  under  review,  and  the  book  figures  for  1916  were 
found  to  be  fully  justified.  The  profits  for  the  year,  after 
deducting  aU  expenses  and  charges  other  than  interest 
on  debentures  and  loans,  and  after  making  provision 
for  estimated  war  taxation  for  the  year,  are  £329,664,  plus 
£163,923  brought  forward,  less  estimated  provision  to  end 
of  1916  for  munitions  levy  and  excess  profits  duty  £150,000. 
Interest  on  debentures  and  loans  ab.sorbs  £95,745,  leaving 
£247.842  out  of  which  the  directors  recommend  that  there 
be' appropriated  for  depreciations  and  reserves  £194,098,  leav- 
ing to  carry  forward  £53,744.  In  the  balance-sheet  for  1916 
the  remainder  of  the  cost  of  "  goodwill,  patents  and  licences." 
after  taking  into  consideration  the  amounts  previously  written 
off,  was  £100,636.  There  was  written  off  in  that  balance-sheet 
£40.636,  leaving  a  net  amount  of  £00,(KX).  It  has  now  been 
decided  to  restore  the  items  comprising  this  account  to  their 
original  cost,  namely,  £219,844.  Also  in  the  case  of  "  office 
furniture  and  equipment  of  storerooms,"  which  had  been 
written  down  to  £1.  it  has  been  decided  to  reinstate  part  of 
the  amounts  heretofore  written  off,  and,  pending  a  valuation, 
this  account  now  stands  at  £20.000.  On  the  other  side  of  the 
balance-sheet  there  has  been  created  a  capital  reserve  account, 
consisting  of  the  amounts  .reinstated  in  the  two  accounts 
above  mentioned,  viz.,  £157.9.59.  to  which  has  been  added 
from  this  year's  profits  £80.000,  the  total  capital  reserve 
account  thus  standing  at  £237,959.  The  book  value  of  the 
factories  and  their  equipment  is  under  consideration.  Under 
the  terms  of  the  trust  deed  securing  the  issue  of  the  company's 
debentures,  the  company  since  the  beginning  of  this  year  has 
paid  to  the  trustees  the  sum  of  £5, .565.  which  was  applied  by 
them  in  redeeming  at  105  by  drawings  £5.300  debentures. 
The  total  par  value  of  debentures  redeemed  to  date  is  £43,805. 
and  leaves  a  net  amount  outstanding  at  the  date  of  this  report 
of  £168.195.  The  amount  outstanding  at  December  31st.  1917, 
was  £173.495.  The  directors  have  followed  their  usual  prac- 
tice in  making  reserves  to  cover  risks  in  connection  wMth  had 
debts  and  other  contincencies.  The  Rt.  Hon.  Lord  Cy- 
michael,  G.C.S.I..  G.C.I.E..  K.C.M.G.,  has  joined  the  board. 

Meeting:   London.  .Tuly  17th. 

The   Societe   Franco-Suisee   pour  I'lndiiK- 

Swiss  trie    Electriqne.    of    Geneva,     records    net 

Companies.        profits  of    f  1.39.00ft  for    1917  on    ordinarv 

share   capital    of  £1.000.000,   as  contrasted 

with   £74.0<K-'  in  the  preceding  yeiir.     A  dividend  at  the  r.ite 

of  4  per  cent,  is  recommended,  beint:  the  same  as  in  1916. 

Thr  '•  Motor."  .1.  G.  fur  .ivgcH-andlr  EleMriMaf .  of  Bndrn. 
which  in  an  investment  cnmnany  belonging  to  the  Bro^<  ii- 
Boveri  group,  states  that  all  the  supply  works  ex[x>rienceil  a 
pressing  demand  for  energy  in  1937.  and  the  cost  of  produ''- 
tion  increased,  without,  however,  its  bein'T  pfissible  to  obtain 
adequate  compensation  in  higher  prices  for  sunnly.  As  net 
profits  the  accounts  indicate  the  sum  of  £91.000.  as  in  the 
previous  year,  and  the  di^-idend  on  the  ordinarv  share  capital 
of  £l,2riO  000  remains  at^  7  per  cent.,  as  in  each  of  the  yearp 
since  1911 

The  report  of  the  Schiveiserisrhe  OeseUxchaft  fur  JFllektrixch' 
IndiLstrie.  of  Basl<>.  states  that  the  directors  wer"^  able  to  mak." 
srrangements  m  1P17  for  the  covering  of  the  depreciation  m 
the  currency  in  the  case  of  a  con^'deTiihle  portion  of  +he 
company's  loni-teiTn  investments  in  foreign  curren'-y.  After 
making  nrovision  for  depreciation.  fVie  nci^ounts  show  gross 
profits  of  £124.000,  as  contras+ed  with  £12.5.000  in  T916.  the 
whole  of  which  in  each  vear  has  been  absorbed  bv  thjf  pav- 
mant  of  interest  on  the  "loan  'capital  of  £2,400,000,  and  the 
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defrayiug  of  general  expenses  and  of  taxes.  The  ordinary 
capital  of  jE80U,(XX)  thus  leceives  no  dividend  for  the  past  two 
years. 

Our   Spanish    correspondent   reports   as 

Some  Spanish     follows: — 
Companies.  the    Electro-Industrial    Uorunesa.  —  The 

accounts  of  this  company  for  the  year 
1917  show  receipts  i;'22,l'i0,  expenses  i;5,l88,  net  profits 
i;lti,932.  A  dividend  of  11  per  cent,  has  been  declared,  as 
against  10  per  cent,  for  several  preceding  years.  iiti.ltiO  was 
placed  to  the  amortisation  fund,  and  £1,360  carried  forward. 
The  capital  of  the  company  is  ^686,000.  The  year  1917  w-as 
the  twelfth  and  most  successful  in  the  history  of  the  com- 
pany. The  hydro  plant  at  Capela  furnished  aU  the  power 
iitx-essary  without  having  to  make  use  of  the  reserve  steam 
station,  iseai-ly  all  the  energy  developed  is  sold  in  bulk  to 
two  subsidiary  companies  wliich  supply  electricity  to  the 
towns  of  Vigo,  Coruna,  and  Ferrol.  There  is  a  growing  de- 
mand for  cmTent  in  the  dockyards  of  Ferrol. 

Socicdad  General  Gallega  de  Elcctricidad. — A  dividend  of  7 
per  cent,  is  proposed.  The  directors  report  that  many  new- 
consumers  were  connected  during  1917,  but  this  increased 
business  was  balanced  by  the  increased  cost  of  fuel  and  other 
materials,  and  higher  wages  to  staff.  Also,  the  severe  drought 
iif  last  autumn  had  an  advei-se  effect  on  the  running  of 
water-driven  plant,  and  the  reserve  steam  station  was  em- 
[■lijyed  for  a  longer  period  last  year,  thus  increasuig  the  fuel 
liill  by  ±''2,500  over  the  previous  year.  The  company  have 
ol^tained  i>ermission  to  utilise  an  additional  1,500  Utres  per 
second  (at  131  metres  head)  at  the  Fervenza  waterfall,  and 
for  this  purpose  have  just  bought  a  1,750-h.p.  Escher-Wyss 
Brown-Boveri  unit.  The  overhead  netw'ork  is  being  extended 
to  supply  a  further  4(X)  h.p.  to  the  naval  workshops  at  Grana. 

•Saragosa  United. — A  dividend  of  6  per  cent,  has  been  de- 
I  la  red.  Owing  to  the  drought  of  last  autumn  and  the  severe 
frosts  last  December  it  %vas  not  jKissilile  to  give  a  continuous 
.-iipply  to  all  consumers,  and  for  the  same  reasons  the  calcium 
.jirbide  factory  owned  by  the  company  produced  14-5  tons 
less  than  the  preceding  yejr.  and  through  railway  deficiencies 
disposed  of  3.59  tons  less.  The  demand  for  electricity  is  in- 
cieasing,  53  new  power  consumers  having  been  added,  and 
ii.")l)  hghtmg  con.sumers.  The  public  lighting  scheme  is  com- 
pleted. Energy  for  this  is  being  supplied' at  5  centimes  (one 
halfpenny)  per  unit.  The  company  is  con.sidering  the  ques- 
tion of  developing  fresh  water  powers  in  the  district. 

Elcctrica   Irurak-Bat. — The  directors  propose  a  dividend   of 

4  i)er  cent.  They  report  increased  sales  of  electricity,  and 
also  increased  running  and  repair  costs. 

I'niun  Electrica  de  Cartagena. — The  total  receipts  for  1917 
were  JE61,6]6,  and  expenses  Mi.Sii.  A  dividend  qf  4  per 
cent,  was  declared,  making  with  the  3i  per  cent,  already 
paid  7i  per  cent,  for  the  year. 

The    Societe    Francaise     des    Electrodes 

French  reports  profits  of  £32.000  for  1917.     After 

Companies.        allocating     £17,000     to    depreciation,     the 

directors   recommend    the    payment    of    a 

dividend   of   £1  8s.   per  share. 

The  Societe  pour  I'Industrie  Elcctriqrtc  states  that  the 
profits  realised  in  1917  amounted  to  £35,000,  as  against 
£33,000  in  1916.  Including  the  balance  brought  forward,  the 
sum  at  disposal  is  £39,000,  which  has  been  transferred  to  the 
profit  reserve  fund,  which  now  totals  £107.000. 

The  directors  of  the  Societe  Electro-Chimique  du  Giffre 
report  profits  of  £56,000  for  1917,  as  contrasted  with  £27,000 
in  the  previous  year.  It  is  proposed  to  distribute  £2  16s.  pej- 
share,  as  against  £2  8s.  in  1916.  and  to  apply  a  portion  of 
the  reserve  fund  of  £74.000  to  the  part  payment  of  a  new 
issue  of  shares  in  contemplation. 

The  receipts  of  the  Chemin  de  Fer  Nord-Sud.  of  Paris. 
amounted  to  £601.000  in  1917,  or  £110,000  more  than  in  the 
preceding  year.  On  the  other  hand,  the  w-orking  expenses 
increased  almost  in  the  same  proportion  owing  to  the  high 
cost  of  raw  materials  and  wages,  whilst  the  financial  charges 
were  greater  than  in  1916.  The  net  profits  total  £22.000, 
which  sum  has  been  carried  fonvard,  and  no  distribution  is 
proposed,  as  in  the  previous  year. 

The  Societe  d'Electro-Chimie  reports  gross  profits  of  £93,(XX) 
for  1917.  as  compared  with  £151,000  in  the  preceding  year, 
war  taxation  having  been  first  deducted  from  the  former 
total,  .^fter  having  made  provision  for  depreciation,  the 
accounts  .show  an  available  balance,  of  £50,000.  as  against 
X'55.00<»  in  1916,  and  the  directors  propose  a  dividend  at  the 
rale  of  £2  \>ex-  share  for  1917. 

The  Vonipagnie  du  Chemin  de  Fer  Metropotifain  de  Fnris 
reports  a  further  expansion  in  the  traffic  in  1917,  but  the 
working  expenses  also  increased  verv  largely  owing  to  the 
dearness  of  coal  and  ether  raw  materials,  and  of  labour.  The 
net  profits  and   balance  forward  are  £219,000      After  placing 

5  per  cent,  of  the  net  profits  to  the  legal  reserve  fund,  and 
setting  aside  £.39,000  for  the  redemption  of  shares,  a  dividend 
at  the  rate  of  5.6  per -cent,  has  been  declared  on  the  ordinarv 
ihare  capital,  leaving  £48,000  to  be  carried  forward. 

The  Cr^mringnie  Confineniale  EdisoK.  of  Paris,  reports  gross 
r/rofits  of  £40.000  for  1917,  as  contrasted  with  £62.000  in  the 
previous  year,  and  net  profits  of  £22.000,  as  acainst  £1S,00C', 
the  total  balanf-e  available  for  last  year  with  the  amount 
'-''•rincht  f^rt^ard  beiria  £28.000.  A  year  ago  a  dividend  at 
the  rate  of  16s.  per  share  was  declared,  but  as  it  is  necessary 
to  strengthen  the  financial  pr-sition  it  is  yet  uncertain  whether 
a4:y  distribution  will  be  made  for  1917. 


The  Deutach-Sudamerikanische  Tele- 
German  graphen  Gesellschaft,  of  Cologne,  proposes 
Companies.  to  pay  a  dividend  of  5  per  cent,  for  1917, 
being  the  same  rate  as  in  the  preceding 
year. 

The  dii'ectors  oif  the  Deutsch-Atlantische  Telegraphen 
Gesellschaft,  of  Cologne,  recommend  a  dividend  of  3J  per 
cent,  for  1917,  this  compaxing  with  a  rate  of  4  per  cent,  in 
the  previous  12  months. 

The  report  of  the  Julius  Pintsch  A.G.,  of  Berlin,  states  that 
the  manufacturing  profits  continued  the  declining  tendency 
in  1917,  and  the  gross  proceeds  appi-oximated  to  those  reaUsed 
in  the  preceding  year  solely  as  a  result  of  the  larger  turn- 
over. As  it  was  only  necessary  to  appropriate  £51,000  for 
depreciation,  as  against  £126,000  in  1916,  the  net  profits  total 
£134,000,  as  compared  with  £93,000,  and  the  directors  re- 
commend a  dividend  of  14  per  cent.,  this  rate  contrasting 
with  10  per  cent,  in  1916. 

The  Concordia  Elektrizitats  A.G.,  of  Dusseldorf,  reports 
that  a  portion  of  the  works  extensions  at  Dortmund  was 
brought  into  use  in  1917.  As  net  profits  the  accounts  indicate 
the  sum  of  £9,100,  as  compared  with  £8,800  in  1916,  and 
the  directors  recommend  the  payment  of  a  dividend  at  the 
rate  of  12J  per  cent,  on  share  capital  of  £50,000,  this  con- 
trasting with  7^  per  cent,  in  the  previous  year.  It  is  now 
proposed  to  increase  the  share  capital  to  £100,000  to  provide 
for  the  extension  of  business. 

The  Treuhand  Bank  fur  die  Elektrische  Industrie  A.G.,  of 
Berlin,  which  was  originally  constituted  by  the  former  Felten 
and  Guilleaume-Lahmeyer  Werke,  and  which  is  now  a  trust 
company  of  the  A. E.G.,  reports  gross  profits  of  £46,000  on 
investments  in  1917,  as  compared  with  £45,000  in  the  pre- 
vious 12  months.  After  meeting  interest  charges  the  net 
j>rofits  and  balance  forward  are  returned  at  £37,000,  as  against 
£40.000  in  1916.  It  is  proposed  to  pay  a  dividend  of  4i  per 
e<'nt.  on  the  paid-up  capital  of  £.500, 0(X),  the  rate  in  the 
preceding  year  having  been  4  per  cent. 

The  A. E.G.  Schnell  Bahn  A.G.,  of  Berlin,  whose  railway 
is  said  to  be  still  in  course  of  construction  at  Berlin,  reports 
the  intention  to  pay  interest  at  the  rate  of  4^  per  cent,  on  the 
£1,000,000  ordinary  shares  for  1917,  as  in  the  previous  year, 
whilst  the  A. E.G.  is  again  to  pay  5  per  cent,  on  the  £1,125,000 
preference  shares.  It  is  now  intended  to  increase  the  latter 
class  of  capital  by  £300,000,  and  to  seek  authority  to  con- 
tinue the  payment  of  interest  during  construction  on  the 
ordinary  shares  also  for  the  years  1918  and  1919. 

The  report  of  Hartman^i  &  Braun  AG.,  of  Franhfort-on- 
Main,  states  that  the  turnover  in  1917  largely  exceeded  that 
of  previous  years,  and  was  almost  exclusively  composed  of 
articles  for  the  national  defence.  The  gross  profits,  which 
amounted  to  £142,000  in  1916,  rose  to  £178.000  last  year,  and 
the  net  profits  advanced  from  £49,000  to  £51.000  in  the  two 
years  respectively.  The  directors  recommend  a  dividend  at 
the  rate  of  15  per  cent.,  as  compared  with  14  per  cent,  in 
1916.  and  with  the  further  issue  of  new  gratis  shares  the  rate 
becomes  increased  to  29J  per  cent.,  as  against  34  per  cent,  in 
1916,  when  similar  shares  were  also  presented  to  the  pro- 
prietors. 

The  report  of  the  Gesellschaft  fur  Elektrische  Unterneh- 
mungen,  of  Berlin,  which  owns  supply  works,  and  is  also 
interested  in  others,  refers  to  the  difficulties  experienced  in 
securing  alterations  in  contracts  so  as  to  obtain  higher  prices 
which  would  equalise  the  dearness  of  fuel  and  other  raw 
materials,  and  of  labour,  and  .TOggests  that  the  Imperial 
authorities  should  intervene  and  legally  regulate  the  rates 
charged  for  energy.  On  the  other  hand,  the  tramways  yielded 
more  favourable  results  in  1917,  and  the  company  was  also 
able  to  dispose  at  a.  profit  of  certain  investments  in  the 
Bologna  supply  works  and  the  Electric  and  Traffic  Under- 
takings Co.,  of  Buda  Pesth.  After  meeting  interest  charges 
on  the  loans  of  £1.940,000,  and  defraying  general  expenses, 
taxes,  &c.,  the  accounts  show  net  profits  of  £185.000,  or  the 
same  amount  as  in  1916,  and  the  dividend  is  at  the  rate  of 
5  per  cent,  on  the  ehare  capital  of  £3.000,000.  This  compares 
with  5  per  cent,  in  1916  and  6  per  cent,  each  in  1915  and 
1914.  It  is  stated  that  the  company  has  again  got  in  touch 
with  its  Russian  undertakings,  but  it  is  uncertain  whether 
possession  will  be  resumed  or  claims  lodged  for  compensation. 


Siemens  Bros.  &  Co.,  Ltd. — .\t  an  extraordinary  general 
meeting  on  July  9th,  it  was  resolved  that  each  of  the  existing 
shares  of  £5  each  be  subdivided  into  five  fuUy-paid  shares  of 
£1  each,  and  that  the  share  capital  of  the  company  be  in- 
creased to  £1,.500,000  by  the  creation  of  900,000  shares  of  £1 
each.    Treasury  consent  is  to  be  apphed  for. 

Andlo°.4merican  Telegraph  Co.,  Ltd. — Interim  dividend 
for  the  quarter  ended  June  30th  of  15s.  per  cent,  on  the 
ordinary  stock  and  £1  10s.  per  cent,  on  the  preferred  stock. 
less  tax 

Direct  U.S.  Cable  Co.,  Ltd. — Interim  dividend  of  2s.  per 
share,  less  income-tax.  being  at  the  rate  cf  4  per  cent,  par 
annum,  for  the  quarter. 

Dublin  United  Tramways  (1896),  Ltd. — Interim  dividend 
4  per  cent,  per  annum,  less  tax,  on  ordinary  stock  for  half- 
year. 

Fraser  ^Chalmers,  Ltd. — Dividend  of  7J  per  cent.,  less 
tax,  on  the  preference  shares. 
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Chile  Telephone  Co.,  Ltd. — Durin}»  the  year  ended 
March,  191^.  the  at'gregate  number  of  subscribers  at 
all  centres  increased  by  1,177  to  15,4'20.  The  gross 
revenue  was  £-213, 110,  an  increase  of  ^60,958.  The 
total  expenditure  (exclusive  of  income-tax)  was  £129,187, 
an  increase  of  i'30,590.  The  net  revenue  was  j£83,95:3, 
an  increase  of  i,-il,3(58.  i'7,000  is  placed  to  general 
reserve,  £'20,000  to  resej-ve  for  renewal  of  plant,  and  after 
dividends  of  3s.  (interim)  and  os.  (final)  per  share,  free  of 
tax,  on  the  .shares  are  paid,  £'24,3S9  remains  to  ca^ry  for\vard. 
subject  to  exce.'is  profits  tax.  The  exchange  adjustment  account 
shows  a  credit  balance  of  £12,375,  the  rate  of  exchange  at 
March,  1918,  being  loid.,  as  compared  with  lOiJd.  at  March, 
1917.  In  order  that  the  nominal  capital  may  approximate  more 
closely  to  the  actual  capital  expended,  the  directors  proix>se 
to  transfer  from  the  general  reserve  to  capital  account 
i'llO.OilO,  and  distribute  the  equivalent  to  the  shareholders  in 
•22,000  fully-paid  £5  ordinary  shares  in  the  proportion  of  one 
share  t<3  every  three  shares  held.  Treasury  sanction  has  been 
obtained. 

Raagoon  Electric  Tramway  and  Supply  Co.,  Ltd. — Sir 
I'bederic  W.  R.  Frvek  presided  at  the  annual  meet- 
ing on  June  27th.  He  sjiid  that  after  providing  for 
interest  on  debenture  issues,  diWdeud  on  preference  capital, 
and  the  several  allocations  enumerated  in  the  rc-ixjrt.  there 
remained  fP..5tJy  from  which  the  directors  recommended  pay- 
ment on  the  ordinary  share  capital  of  3  per  cent,  (free  of 
income-tiix),  carrying  forward  £4,2.58,  an  increase  of  nearly 
£1,300  compared  with  last  year.  While  .some  economy  had 
been  effected  in  other  branches  of  exjienditure,  the  increase 
in  power  hou.se  expenses  of  £6,51.5  was  attributable  to  the 
higher  price  of  coal.  The  increase  in  tramway  receipts  was 
£4,500,  and  the  cars  travelled  119,801  more  miles,  carrj'ing 
neai-ly  50  per  cent,  more  passengers  than  in  1916.  The  private 
lighting  and  power  department  show-ed  a  small  though  steady 
increase,  and  alterations  were  being  carried  out  which  would 
greatly  improve  public  lighting  in  the  city  of  Eatigoon. 

Crompton  &  Co.,  Ltd. — A  dividend  of  7  per  cent,  on  the 
ordinary  shares  for  the  year  ended  March,  1918.  is  to  be  paid, 
ai  against  5  ix;r  cent,  last  year. 

Edmundsons'  Electricity  Corporation,  Ltd. — After  pro- 
viding for  income-tax  and  moi-tgage  and  debenture  stock 
charges,  the  net  profit  for  l;tl7  is  £12,2<i9,  against  £12,294  for 
1916.  After  paj-ing  the  dividend  on  the  cmuulative  prefer- 
ence sihare.s,  £5,128  is  to  be  carried  forward. 

Lima   Light,    Power   &  -Tramways   Co. — Dividend    of   lA 

p^.r   r<_'llt. 


STOCKS     AND     SHARES. 

Tuesday  Evening. 
There  is  a  noticeable  continuance  of  the  good  tone  in  most 
markets,  and  the  inactivity  on  the  part  of  the  Germans  in 
starting  their  new  offensive  is  held  to  be  aU  to  the  good  of  the 
Allies.  It  has  had  the  effect  of  quickening  interest  in  indus- 
trials, where  the  greater  part  of  Stock  Exchange  business  is 
being  transacted.  Manufacturing  shares  stand  out  with  parti- 
cular prominence  for  their  strength,  General  Electrics,  for  in- 
stance, having  risen  to  261.  Another  feature  is  a  fresh  ad- 
vance in  the  Underground  Railway  stocks.  In  the  telegraph 
section,  prices  hold  their  ground,  and  further  gains  have  been 
secured  by  Callenders,  Telegraph  Constructions,  and  one  or 
two  others. 

Districts  have  risen  to  19.  and  Metropolitans  have  been  a 
remarkably  good  market,  with  a  rise  of  2  points  to  24s. 
1  nderground  Electric  Income  bonds  followed  up  their  rise  of 
3  points  last  week  with  a  further  gain  of  2J  this  week..  The 
"  .V  "  shares  are  also- better.  C-entrid  London  stocks  are  quiet, 
but  a-  little  demand  for  them  found  there  waa  hardly  any 
1i(i:iting  supply  in  the  market.  Other  home  railway  stocks 
aio  .strong,  the  attention  of  the  investor  being  turned  to  this 
ijiarket  by  the  imminence  of  the  dividend  announcements,  and 
t'le  fact  that  at  current  prices  good  returns  are  still  obtain- 
able. The  prosi)ect  of  what  is  likely  to  happen  after  the  end 
<if  tile  war  is  so  obscure  that  people  have  given  up  attempt- 
ing to  prophes}-,  and  are  content  to  buy  stocks,  taking  what 
chance  there  may  be  of  I^abour  troubles  in  the  future.  * 

The  Callender's  Cable  &  Construction  Co.  has  raised  its 
dividend  from  20  per  cent,  to  15  per  cent,  for  the  year,  and 
details  are  now  issued  as  to  the  bonus  in  shares  which  was 
announced  earlier  in  the  year.  One  new  share  is  to  be  given 
for  every  old  share  at  present  held.  As  in  the  case  of  the 
(Jeneral  Electric  Co.,  the  Callender  board  intended  to  split 
the  £5  i-hares  into  new  ones  of  £1  denomination,  but  the 
Tiv'asury  came  down  on  this  scheme  also,  and  refused  per- 
mission for  the  shares  to  be  split.  For  1917,  the  companv 
made,  just  ..ver  £91.000  net,  an  increase  of  £4,2i>i  over  the 
1916  hgure.  The  reseTve  is  raised  to  £100.000,  and  £111,000 
coea  topirard  to  the  new  accounts.  From  all  of  which  it  is 
iibviou^  that  the  Callender's  Co.  has  done  remarkably  well,' 
and  occupies  an  extremely  strong  financial  position.  General 
Eicctrics,  as  already  noted,  have  risen  to  26|,  after  a  momen- 
ta n-  spasm  of  indecision  upon  the  refusal  of  the  Treasury  to 
allow  of  the  splitting  scheme.  The  Preference  shares  ad- 
vanced 10s.  to  11;  the  meeting  was  regarded  as  very  satisfac- 
torj-.    Telegraph  Constructions  have  gone  nip  30s.  ^o  44,  and 


all  things  considered,  it  ia  natural  enough  that  there  should 
be  some  expectation  as  to  the  company  falling  into  line  with 
others,  and  distributing  some  kind  of  a  share  bonus.  Edison 
Swans  have  hardened  to  40s.  British  Westinghouse  Prcfor- 
ence  and  others  of  this  group  maintain  their  improvements, 
and  the  optimists  talk  hopefully  on  the  probability  of  further 
rises  which  they  consider  are  likely  to  take  place  in  th^ 
prices. 

The  rise  in  Mexicans  has  halted;  and  so  far  as  the  railwav 
stocks  are  concerned,  a  disposition  has  developed  to  alli>\> 
prices  to  droop  a  little  aftci-  their  recent  big  advance.  Tin 
Utilities  are  maintaining  their  ground  pretty  well,  though  it 
is  found  ea.sier  to  buy  bonds  to-day  that  it  was  a  week  a;;(' 
Monterey  Fives  are  2  points  higher  at  405,  but  Pachucas  weiii 
back  to  42J.  Brazil  Tractions  are  down  a  point.  The  British 
Columbia  Electric  group  is  somewhat  heavy. 

Scjircely  a  ripple  has  disturbed  the  com-se  of  the  market  in 
home  electricity  .shares.  If  anything,  prices  lean  slightly  t^ 
the  ea.sier  side,  there  being  a  little  talk  of  the  possibility  of 
dividend  reductions.  Gas  stocks  have  given  way  lately,  ami 
this  has  affected  the  electric  light  list  sympathetically,  although, 
as  mentioned  here  before,  those  companies  which  are  doing  :i 
g(X)d  power  business  are  not  likely  to  be  greatly  affected  li\- 
the  rationing  order,  which  links  together  coal,  electricity,  aii'i 
ga.s.  Telegraphs  and  telephones  are  good,  with  a  rise  to  ■'<'; 
in  Marconis  as  a  prominent  feature.  Othex  members  of  tlir 
Marconi  group  are  rather  harder. 

Babcock  d-  Wilcox  spurted  to  3  9/16,  a  ri.se  of  3/16.  ainl 
British  .\luminium  at'35s.  are  1/16  higher.  Rubber  shan  ■, 
have  tjiken  a  turn  for  the  better,  partly  on  an  advance  in  thr 
price  of  the  raw  material  to  2s.  3d.  per  lb.  Amongst  arma- 
ment shares  there  is  not  much  doing,  andi  the  base-metal 
groups  are  equally  quiet. 


SHARE    LIST    OF    ELECTRICAL    COMPA^-JES 
Home  Electricity  Companies. 

Dividend  Price 

« July  9,    Rise  or  fall 

1116.   1917.  1918.       this  week. 

Biompton  Ordiuary . .  •     ....        9        10  6i  — 

Charing  Cross  Ordinary     ....        .5  4  34  — 

do.        do.        do.        4i  Prct...        4i        4J,  SJ  — 

Chelsea a         R'  3J  — 

City  of  London  K         S  11  —  \ 

do.        do.    6  per  cent.  Pref.  . .        (>         H  9^  — 

Cownty  of  London     .....         . .        7         7  10^'t  — 

do.  do.      6  per  cent.  Pref.        ti         6  10  — 

Kensington  Ordinary  . .        . .        fi         7  dJ  — 

London  Electric        Nil      Nil  IJ  — 

do.        do.      6  per  cent.  Pref ...  ■       45  3^  — 

Metropolitan :i         4  3i  — 

do.  U  per  cent.  Pref.    . .        4.i        4.1  ajxd  — 

St.  James'  and'  PaU  Mall  ....        S'        9'  65  — 

South  London  .'>         5  a  — 

South  Metropolitan  Pref 7         7  21/-  — 

Westminster  Ordinary       ....       7         9  6J  — 

Telegrai'hs    .\nd    Telephones. 

Anglo-Am.  Tel.  Pref 6         li  9H  +  \ 

do.  Del l.i        U  22 

Chile  Telephone       8'        8"  9*  — 

Cuba  Suh.  Ord 7         7  9J  — 

Eastern  Extension   . .         . .         .  .        8         8  15ij  — 

Eastern  Tel.  Ord 8         8  159*  — 

Globe  Tel.  and  T.  Ord 7         —  141  — 

do.        do.        Pref 6         6  10  — 

Great  Northern  Tel.  . .      24        22  38  +1 

Indo-European  13        —  49.1  — 

Marconi  ,      l.i        —  3\'  4-  J 

Oriental  Telephone  Ord 10  -  4',;;  -    ,', 

United  K.  Plate  Tel 8         8  7}  — 

West  India  and  Panama 6d.       9d.  IJ  — 

Western  Telegraph  ....        8         8  loj  — 

Home    E.uls. 

Central  London  Ord.  Assented    . .        4  4  6'2h  — 

Metropolitan 1  1  24i  +2 

do.,       District         ..  Nil      Nil  19  +  \ 

Underground  Electric  Ordinary..      Nil      Nil    .  2-^  — 

do.  do.        "A"        ..      Nil      Nil  6/3  -f9d. 

do.  do.       Income  ..6         4  83  -^2* 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  4^  — 

Anglo-Arg.  Trams.  First  Pref.     . .        5*       5*  3  — 

do.  do.      2nd  Pref.        . .        .sj        ~  2.1  ^ 

do;  do.      6  Deb R-'        .5  64'  -H 

Brazil  Tractions       —        —  42  —1 

Bombay  Electric  Pref 6         6  9A  — 

British  Columbia  Elec.  Rlv.  Pfce.        5         S  62J  — 

do.  do.        Prefei-red      Nil     Nil  46A ,  —1 

do.  do.        Deferred       Nil     Nil  40  — 

do.  do.        Deb.      ..        4J        4J  6H  —15 

Mexico  Trams  5  per  cent.  Bonds. .      Nil     Nil  45A  — 

do.  6  per  cent.  Bonds. .      Nil     Nil  36J  — 

Mexican  Light  Common  ..         ..      Nil     Nil  21  —1 

do.  Pref Nil     Nil  .32*  — 

do.  1st  Bonds..        ..      Nil     Nil  48'  -t-l 

Manueacturin^    Companies.  ' 

Babcock*  "Wilcox  ..         ..        15        15  Stk  +    ,■ 

British  Aluminium  Ord 10        10  li  +   ;. 

British  Insulated  Ord 20        20  l!x<l.  ~ 

British  Westinghouse  Pref.         ..  7i        7-5^  38  --  — 

Callenders      ,     ...         ,.        20'     .26  194."  -fcl 

do.       .5  Pref.     ., _    5      -  fl-   -.  4.  — \     • 

Castner-Kellner  ■      ..      .;.         ...     SB       20  ■   '3"^;  — '.'   ' 

Edison-Swan,  fully  paid  .'.       '—       —  '  "'    S|  -r   .  .   ■. 

do.      do.   '4  per  cent.  Deb.    ..-        4-        4.  74^    .  — ,r..  ■ 

Electric  Construction  -    ..  7*      10  1/j         .    —     . 

Gen.  Elec.  Pref.  6         B  11  +  J 

do.        Ord.  10        10  26*  +1 

Henley..         . .-  25      "25  ..  2lJ  "     — 

do.    4*  Pref 4J  '     4J   .  8J  — 

India-Rubber . .         10"      lO  ISJ  .— ' 

Telegraph  Con,        20      20-^     44         ■      +li  ;   • 

'Dividends  paid  treeTof  Tncoroe  Tax. 
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NEW  ELECTRIC  PASSENGER 
LOCOMOTIVES. 
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{Continued  from  Vol.  82,'  paj/e  598.) 
The  gearless  locomotive  now  under  construction  in  the  Gene- 
ral Electric  shops  for  the  Chicago.  Milwaukee  &  St.  Paul  Co.'s 
«'Xtension  to  Settle  is  equipped  with  14  axles,  12  of  which  are 
drivers,  and  two  guiding  axles.  The  armature  is  mounted 
directly  upon  the  axle  and,  with  the  wheels,  constitutes  the 
only  dead  or  non-spring  borne  weight  of  the  locomotive.  This 
weight  is  approximately  9,500  lb.,  as  compared  with  17,000 
lb.  deadweight  on  the  driving  axles  of  the  present  geared 
locomotives  now  in  operation  on  that  road.  The  two  fields  are 
carried  upon  the  truck  springs  with  full  freedom  for  vertical 
ilan  of  the  armature  between  them. 


in  .series  for  fractional  speed  operation.  Further  provision  for 
variable  speed  is  made  by  shunting  the  motor  fields  in  all 
combinations  of  motors,  but  it  is  probable  that  the  greatest 
value  of  field  shunt  will  be  obtained  with  the  full-speed  con- 
nection of  three  motors  in  series. 

It  is  especially  desirable  that  a  passenger  locomotive  shall 
have  sufficient  weight  on  the  drivers  and  reserve  motor  power 
to  haul  additional  train  weight  on  occasion,  and  in  this  respect 
the  gearless  locomotive  under  construction  presents  some 
attractive  possibilities.  The  manufacturer's  guarantees  cover 
the  operation  of  a  12-car  train  weighing  960  tons  against  an 
adverse  grade  of  2  per  cent,  at  a  speed  of  25  m.p.h.  Under 
these  conditions  there  is  a  demand  for  55,200  lb.  tractive  effort 
at  the  rim  of  the  drivers,  and  equivalent  to  12  per  cent,  co- 
efficient of  adhesion  of  the  weight  upon  the  drivers.  There  is. 
therefore,  ample  margin  both  in  weight  upon  drivers  and 
capacity-  of  the  motors  to  haul  not  only  12  cars,  but  on  occa- 


Pig.  4.— Elevation  of  Gearless  Locomotive  for  the  Chicago,  Milwaukee  &  St.  Paul  Railway. 


The  construction  of  the  motors  throughout  is  practically 
identical  with  that  employed  upon  the  New  York  Central 
fearless  locomotives,  but  the  capacity  of  the  locomotive  is 
much  increased,  and  the  wheel  arrangement  somewhat  dif- 
ferent. The  following  are  the  general  physical  characteristics 
n(  the  locomotives  now  under  construction  :  — 


Ijength    inside  knuckles  

T^engtih  over  cab  

Total   wheel   base  

Rigid   wheel  base  

Diameter  driving    wheels         

1 'iaineter  guiding  wheels  

Approximate  height  centre  of  gravity 
Weight  of  electrical  equipment 
Weight  of  mechanical  equipment 
Weight  of  complete  locomotive 

Weight  on  drivers         

Weight  on  guiding  axle  

Weight  on  each  driving  axle 

Dead  or  non-springbome  weight  per  axle 


76  ft, 
68  ft, 
67  ft, 
13  ft. 


Oin. 

Oin. 

Oin. 

Uin. 

44  in. 

36  in. 

57  in. 

235,000  lb. 

295,000  lb. 

.530,000  lb. 

458,0001b. 

.%,0001b. 

H8,000  lb. 


i 


-Cross-section  of  New  Gearless  St.  Padl 
Locomotive. 


With  12  motors  per  locomotive  available  for  different  con- 
trol combinations,  there  is  a  possibility  of  securing  a  wide 
range  of  speeds  to  meet  the  varying  conditions  of  passenger 
train  operation.  Motors  are  connected  three  in  series,  giving 
|1,000  volts  per  commutator  for  full-speed  Operation,  but  the 
'control  also  permits  a  connection  of  four,  six,  and  12  motors 


sion  13  or  14  cars,  with  practically  no  sacrifice  in  schedule- 
speed,  and  without  overloading  the  motors  or  exceeding  known 
and  conservative  practice  as  regards  loading  of  driving  wheels. 
For  example,  the  gearless  locomotive  being  built  wiU  permit 
the  starting  of  a  12-car  train  on  a  2  per  cent,  grade  with  a 
coefficient  of  adhesion  of  only  20  per  cent.,  and  accelerates  the 
train  at  0.3  m.p.h.  per  second. 

While  the  manufacturing  guarantees  are  limited  to  42,000' 
lb.  tractive  effort  as  a  continuous  output  of  this  locomotive, 
preliminary  tests  upon  a  sample  motor  built  indicate  that  a 
complete  locomotive  when  finished  may  show  values  mate- 
rially higher  than  the  guarantees  made.  This  fact  is  of  the 
greatest  importance,  and  holds  out  wide  visions  of  radical 
changes  in  the  operation  of  trans-continental  trains,  both 
passenger  and  freight. 

The  total  weight  upon  drivers  qL.458,000  lb.  is  practically 
the  .same  as  the  driver  weight  of  the  freight  locomotive  now 
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'.—  Curves  of  Tr.active  Effort  and  Efficiency  Plotted 
against  Speed,  St.  Paul  Gearless  Locomotives. 


ill  operation  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway. 
If,  therefore,  the  completed  locomotive  meets  the  expectations- 
of  the  builder,  it  offers  the  possibiUty  of  using  the  same  loco- 
motive interchangeably  for  both  passenger  and  freight  service. 
The  considerable  speed  variation  permitted  with  four  motor 
combinations  ensures  a  means  of  opeiating  the  locomotive  a'.; 
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anv  si.t.-tii  cloiiKiii(l<'<l  i'.v  ilio  .lumu-tor  of  sorvico  to  which  it 
is  assigned.  FurtlK'nuoro.  when  oivjrating  a  freight  train  at 
lower  speeds  it  can  reasonably  be  expected  that  the  tractive 
effort  rating  of  the  locomotive  will  bo  increased,  due  to  the 
lower  core  loss  at  the  lower  ariuaturo  speeds.  VVhile'not 
primarilv  designed  as  an  interchangeable  locomotive,  it  is 
.  that  the  flexibility  of  this  new  gearless  loco- 
,x-ome  apparent  when  it  is  put  into  operation, 
-  for  freight  service  will  be  fully  recognised. 
riu-  i.iiitrol  of  the.  gearless  locomotive  will  in  many  respects 
.0  a  duplicate  of  that  now  in  successful  operation  on  the 
jeared  motor  locomotive  previously  installed.  Provision  will 
be  made  for  regenerative  electric  braking  on  down  grades,  as 
the  success  and  operating  value  of  this  method  of  holding 
trains  on  down  grades  has  been  fully  established  during  the 
past  two  years  of  electrical  operation  on  the  Chicago,  Mil- 
'.vaukeo  &  St.  Paul  Railway.  The  geared  locomotives  now 
(lerating  utilise  a  motor-generator  set  for  the  purpose  of 
Miotor  held  excitation  while  regenerating,  and  the  results  with 
this  comiiination  have  been  excellent.  Careful  experiments 
made  during  the  past  two  years  have  demonstrated  that  motor- 
u'cnerator  tieUl  excitation  is  not  essential,  and  the  control 
lor  the  new-  gearless  locomotive  will  dispense  with  this 
feature.  This  simplification  of  the  control  and  reduction  in 
weight  and   cost  constitutes  a  marked  improvement. 

One  of  the  greatest  arguments  for  electrification  is  the 
saving  of  fuel  effected,  and  therefore  it  is  very  essential  that 
the  etiiciency  of  electric  locomotives  be  rai.sed  as  high  as  pos- 
sible, ill  order  to  fulfil  one  of  the  claims  for  their  introduction. 
The  geared  locomotive  operat<^s  at  a  high  efficiency  in  heavy 
freight  service  where  pushers  are  used  on  up  grades,  but 
accumulative  gear  losses  result  in  a  low  all-day  efficiency  of 
a  geared  locomotive  in  passenger  service,  when  the  profile 
is  broken  and  contains  long  stretches  of  practically  level 
track.  On  the  other  hand,  the  gearless  motor  operates  at 
highest  efficiency  on  level  track  or  lesser  grades,  and  it  is 
this  class  of  service  that  constitutes  the  bulk  of  the  all-day 
duty  of  a  passenger  locomotive. 

A  comparison  of  the  efticieneies  of  the  present  geared  loco- 
motive of  the  St.  Paul  road  and  the  gearless  locomotive  under 
constniction  is  presented  in  the  curves  shown  in  fig.  6,  which 
are  plotted  writh  speed  as  abscissse.  The  average  operating 
speed  at  about  50  m.p.h.  .shows  a  gain  of  10  per  cent,  in  effici- 
ency of  the  gearless  locomotive  as  compared  w-ith  the  geared 
type,  and  throughout  the  entire  range  of  sj^eed  from  30  m.p.h. 
up,  the  gearless  locomotive  will  operat*^  at  over  90  per  cent. 
efficiency,  as  compared  with  drooping  characteristic  of  the 
geared-motor  locomotive 

It  is  proper  to  note  that  the  considerable  gain  in  efficiency 
resulting  from  the  adoption  of  the  gearless  motor  is  due 
almost  entirely  to  the  ehmination  of  the  mechanical  losses 
inherent  with  geared  motor  drive.  The  exclusion  of  mecha- 
nical parts  is  followed  by  an  attractive  increase  in  reliability 
and  a  marked  reduction  in  maintenance  expense.  It  is  felt, 
therefore,  that  the  introduction  of  the  gearless  locomotive  upon 
the  Chicago,  Milwaukee  &  St.  Paul  marks  a  distinct  advance 
in  electric  railroading,  and  this  type  of  construction,  now 
for  the  first  time  made  possible  for  mountain  service,  will 
result  in  a  marked  improvement  in  the  method  of  handling 
lioth  passenger  and  freight  trains  in  this  most  difficult  class 
>f    rni]rn.nrl    sprvirp. 

{To  be   concluded.) 
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Annual  Report. 

'Ilie  annual  report  of  the  Council  stated  that  the  member- 
ship of  the  Association  stood  at  385,  an  increase  of  10. 

With  regard  to  electric  power  supply,  the  Board  of  Trade 
Committee  invited  the  I.M.E.A.  to  give  evidence  on  this  sub- 
ject, and  the  Hon.  Secretary,  Mr.  Faraday  Proctor,  was  dele- 
gated by  the  Council  for  this  purpose.  A  committee  was  also 
appointed  to  deal  with  the  subject,  and  a  statement  agreed 
upon  by  the  Association  of  Municipal  Corporations  and  the 
Council  of  the  I.M.E..\.  was  issued  stating,  inter  alia,  that  in 
order  to  ensure  that  there  should  be  an  adequate  and  econo- 
mical supply  of  electric  power  it  was  necessary  that  the  areas 
of  supply,  instead  of  being  local  government  areas,  should  be 
areas  specially  delimited  as  areas  .suitable  for  electric  supply, 
having  regard  to  demand  and  facilities  for  obtaining  suitable 
sit<-a  for  generating  stations.  Generation  and  distribution 
need  not  in  all  cases  be  in  the  same  hands.  Generation 
should  be  on  a  large  scale,  and  extend  over  a  considerable 
area.  Distribution  might  conveniently  be  organised  in 
smaller  areas.  The  new  areas,  both  for  generation  and  dis- 
tribution,   should   b^  continuous,  and  would   in  many  cases 


include  withui  tlioir  Imiils  places  which  at  present  were  with- 
out a  supply,  either  because  no  powers  existed  there  or  be- 
cause existing  powers  had  not  been  exercised.  The  best  use 
ixissible  should  lie  made  of  existing  systems  of  generation, 
transmission,  and  distribution,  and  also  of  the  loial  know  - 
ledge  obtained  by  established  undertakings.  When  the  whole 
or  a  portion  of  an  existing  undert^iking  was  transferied  to  a 
larger  authority,  suitable  provision  would  bo  matle  iu  regard 
to  the  rights  and  obligations  of  existing  undertakings,  the 
capital  commitments  anil  the  responsibilities  towards  any  offi- 
cers whose  status  or  roiiiuneration  would  bo  affected.  Under- 
takings of  this  description,  which  involved  a  monopoly,  and 
upon  which  the  piosixMity  of  the  people  depended  so  largely. 
should  be  entirely  in  the  hands  of  the  public  authorities.  The 
(piestions  of  London  and  the  North-East  Coast  required 
special  consideration,  and  the  foregoing  observations  were  not 
intended  to  apply  to  them. 

The  sum  of  £106  had  been  contiibuted  towards  the  re- 
search on  buried  cables  carried  on  by  the  Institution  of  Elec- 
trical Engineers. 

The  Council  was  strongly  of  opinion  that  the  time  had 
arrived  when  the  Asso<-iation  should  have  branches  in  dif- 
ferent localities  throughout  the  kingdom  for  the  more  parti- 
cular consideration  of  local  questions.  It  was  felt  that  there 
was  great  need  for  a  combination  of  local  authorities  in  dif- 
ferent districts  to  deal  with  the  many  problems  that  would 
arise  necessitating  prompt  action  in  connection  with  the 
future  organisation  of  electricity  supply.  It  had  become  im- 
perative that  in  various  localities  arrangements  should  be 
made  that  would  provide  for  meeting  at  more  frequent  in- 
tervals. 

With  regard  to  model  general  conditions  of  contract,  the 
Council  had  adopted  a  reaimmendation  made  by  the  Presi- 
dent and  the  Hon.  Secretary  as  a  result  of  a  joint  meeting 
between  representatives  of  B.E.A.M.A..  I.E.E.,  and  I.M.E.A. 
Councils,  tiat  on  future  contracts  the  amount  to  be  paid  at 
the  expiration  of  one  month  after  the  plant  was  taken  over 
.should  be  15  per  cent,  instead  of  10  per  cent.,  and  that  the 
remaining  5  per  cent,  instead  of  10  per  cent,  should  be  re- 
tained until  the  end  of  the  period  of  maintenance.  The 
B.E.A.M.A.  had  also  raised  the  question  of  making  pay- 
ments on  account  prior  to  delivery,  but  as  they  formulated 
no  proposals  safeguarding  the  purchasers'  interests  the  mat- 
ter had  not  proceeded  further. 

At  the  annual  conference  of  the  National  Association  of 
Local  Government  Officers  in  May  the  imiwrtant  question 
of  superannuation  was  reported  upon.  There  was  reason  U> 
look  forward  with  confidence  to  this  measure  making  favour- 
able progress.  The  President  of  the  Local  Government  Board 
had  been  approached,  and  Mr.  Hayes  Fisher  decided  to 
appoint  a  committee  forthwith  to  inquu-e  into  and  consider 
the  whole  question. 

The  Council  was  of  the  opinion  that  an  increase  or  bonus 
should  lie  granted  to  all  .salaried  officials  serving  under  local 
authorities  on  account  of  the  decreasing  purchasing  power  of 
money. 

The  Council  called  the  attention  of  the  Board  of  Trade  to 
the  financial  burden  imposed  upon  electricity  supply  authori- 
ties as  a  result  of  various  statutory  orders  and  restrictions. 
and  subsequently  the  Board,  in  co-operation  with  the  Minis- 
try of  Munitions,  received  a  deputation  of  the  I.M.E.A.  A.^ 
a  result  of  the  interview  the  Government  Department  con- 
cerned agreed  that  there  should  be  an  increase  in  the  charges 
to  controlled  establishments,  and  that  they  would  support 
undertakings  in  seeking  a  revision  of  the  charges  under  all 
other  long-term    contracts. 

As  it  was  considered  desirable  to  take  united  action  on 
various  matters  relating  to  conditions  of  employment,  re- 
muneration of  staff  and  employes,  and  emergency  matters, 
the  Council  pa.ssed  a  resolution  that  a  joint  standing  confer- 
ence be  constituted  representative  of  the  electricity  supply 
industry  generally.  It  was  decided  to  communicate  with 
the  IncoiTXirated  Association  of  Electric  Power  Companies, 
the  Provincial  Electricity  Supply  Association  of  Great  Britain, 
and  the  Conference  of  Staff  Officials  of  Electric  Supply  Com- 
panies in  London  with  a  view  to  the  formation  of  such  a 
conference. 

As  a  result  a  standing  conference  had  been  didy  formed 
with  Mr.  C.  P.  Sparks  as  chairman  and  Mr.  H.  Faraday 
Proctor  as  hon.  secretary,  and  several  meetings  had  been 
held  with  beneficial  results  to  the  interests  concerned. 

It  was  further  agreed  that  an  executive  committee  of  the 
Council  should  be  appointed,  with  power  to  act  in  all  emer- 
gency matters. 

Infonnation  was  received  from  the  T.E.E.  regarding  the 
formation  of  a  British  Electrical  Engineers'  Association,  to 
include  chief  engineers  and  assistants  in  electricity  supply 
undertakings,  and  it  was  resolved  :  "  That  the  Council  ap- 
proves the  formation  of  the  British  Electrical  Engineers' 
Association,  and  recommends  the  members  of  the  I.M.E.A 
to  support  it." 

Owing  to  increased  expenditure  for  printing  and  postage 
there  was  a  deficit  of  £20  on  the  year's  working. 

Mr.    .T.   E.   Edgecombe  had  served  the   Association  as  hon. 
treasurer  for  14  vears,   and  the  Council  placed  on  record  its 
■    appreciation  of   the  sei^ices  which  he  had  rendered    to  the 
Association. 

The  question  of  training  and  employing  disabled  soldiers 
and  sailors  for  sub-station  attendants  was  discussed  between 
representatives  of   the  electricity   supply  industry  and  repre- 
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sentatives  of  the  Electrical  Trades  Union.  Agreement  was 
an-ived  at  as  to  the  general  basis  of  wages  which  should  be 
pjiid  and  conditions  under  which  employment  of  such  men 
might  be  deemed  to  be  acceptable  to  the  employers  and  the 
Trade   Unions. 

There  was  throughout  the  year  a  fairly  brisk  demand  for 
trained  men ;  upon  many  occasions  the  demand  exceeded 
the  supply,  and,  generally  speaking,  satisfaction  was  ex- 
pressed by  the  employers  regarding  the  results  obtained. 

\  Trade  Advisory  Committee  (Disabled  Soldiers  and 
Sailors)  Electricity  (Power  and  Supply)  had  been  foiTued, 
upon  which  the  Association  was  represented  by  the  President. 

Electricity  in  Agriculture  Committee.— The  following  were 
jnembers  of  this  Committee  : — 

Rrprescniing.  the  Incorporaied  Municipal  Electrical  Asso- 
ciation.— S.  T.  Allen,  borough  electrical  engineer,  Wolver- 
Jiainpton;  P.  Ayton,  Ipsw-ich  Corporation  Electric  Supply  and 
Tramways;  S.  E.  Britton,  city  electiical  engineer,  Chester; 
.1.  Christie,  engineer  and  manager.  Brighton  Oorjwration 
Electric  Supply ;  W.  T.  Kerr,  city  electrical  engineer,  Here- 
ford;  P.  M.  Long,  city  electrical  engineer,  Nonvich;  H.  Fara- 
day Proctor,  city  electrical  engineer,  Bristol. 

Representing  the  Incorporated  Association  of  Electric  Power 
Companies. — 0.  T.    Allen. 

Representing  the  National  Farmers'  Union. — E.  W.  Lang- 
ford. 

•  Representing  other  interests. — Lord  Tollemache  and  F.  E.  S. 
Birch  am. 

The  efforts  of  the  Committee  had  not  produced  much 
practical  result,  and  it  was  feared  that  little  progress  would 
be  made  until  the  emergencies  of  the  war  had  been  disposed 
of.  . 

The  Committee  had  attempted  to  make  some  progress  with 
electroculture,  and  the  use  of  electrical  energy  on  farms,  parti- 
cularly with  regard  to  electric  ploughing  and  cheap  methods 
of  overhead  transmission  lines.  Apphcations  had  been  .made 
to  the  Treasm-y  for  a  grant  from  the  Development  Fund  and 
the  Ministry  of  Munitions  for  a  permit  for  small  quantities  of 
materials.  These  applications  were  submitted  t-o  the  Board 
of  Agriculture,  and,  as  the  applications  did  not  receive  the 
.suppoi't  of  the  Board,  were  refused. 

The  thanks  of  the  whole  Aiisociation  were  specially  due  to 
Mr.  H.  Faraday  Proctor,  hon.  secretary,  for  his  valuable  ser- 
vices. His  duties  and  respon.sibilities  during  the  past  year 
had  been  exceptionally  arduous. 

The  accounts  showed  an  income  of  i6563,  and  an  expendi- 
ture of  £583.  The  balance  sheet  showed  a  net  surplus  of 
assets  over  liaibilities  of  i£916. 


CONSTANT-PRESSURE     GENERATORS     FOR 
WIRELESS     TELEGRAPHY. 


By  L.  BOUTHILLON. 


i\UMBROUS  experimenters  have  used  constant  electromotive 
forces  for  charging  the  condensers  used  in  wireless  telegraphy. 
The  author  shows  the  reasons  why,  when  faced  with  the  task 
of  developing  a  type  of  station  for  wireless  telegraphy  tor  the 
Postal  and  Telegraph  Department  of  France,  he  has  also 
chosen  the  system  employing  constant  electromotive  forces 
for  charging  the  condensers  and  by  selecting  the  best  features 
ot  the  system  of  Marconi  and  Blondel  has  fonued  a  combina- 
tion that  is  an  advance  on  each  of  them.  The  paper  is 
divided    into  four   parts. 

The  first  discusses  the  mode  of  operation  of  a  charging 
cu'cuit  connected  to  a  source  of  constant  electromotive  force 
and  to  a  discharging  circuit  containing  a  gap.  The  second 
discusses  the  relative  value  oi  various  types  of  generators  and 
indicates  the  criteria  for  their  suitability  in  wireless  tele- 
graphy. The  third  shows  the  particular  characteristics  of  the 
.■■ystem  selected.  The  fourth  consists  of  a  comparison  of  the 
<haracteristics  of  this  system  with  those  of  the  usual  alternat- 
ing-currtot   system. 

The  first  part  includes  a  mathematical  examination  of  the 
theory  of  charging  a  condenser  by  a  constant-pressure 
generator.  It  is  shown  that  for  the  production  of  musical 
tones  the  successive  condenser  discharges  mu.st  be  regularly 
.spaced  at  equal  intervals,  and  that  consequently  successive 
charges  must  take  place  in  the  same  constant  time.  Further- 
more, the  voltage  across  the  condenser  and  the  current  flowing 
in  it  should  be  the  same  at  the  beginning  of  each  charge.  If 
the  discharge  is  supposed  to  be  complete  at  the  time  when 
tlie  spark  ceases  and  the  voltage  is  zero  across  the  condenser, 
then  it  follows  Ihat  the  current  at  the  end  of  the  discharge 
must  be  equal  to  the  initial  current  if  the  current  in  the  charg- 
ing circuit  remains  constant  during  the  entire  discharge.  The 
maximum  efficiency  is  obtained  at  a  spark  frequency  double 
Ibat  uf  the  oscillations  of  the  charge,  i.e.,  for  one  spark  per 
lialf  period.  Curves  are  drawn  snowing  the  variations  of 
potential  across  the  condenser  and  of  the  efficiency  as  a  func- 
tion of  the  frequency  of  the  musical  tone  for  several  values 
of  the  logarithmic  "decrement.  It  appears  that  the  spark 
frequency  .may  be  multiplied  by  3  in  the  case  where  .5  =0.4 


(a  value  rarely  exceeded  in  practice)  and  by  7  in  the  case 
where-  5=0.1  "without  diminishing  the  efficiency  by  more 
than  10  per  cent.  This  is  pointed  out  as  an  interesting  charac- 
teristic of  methods  of  charging  condensers  by  sources  of 
direct  current.  After  a  general  consideration  of  the  values 
of  the  initial  current  and  of  the  potential  difference  at  the 
terminals  of  the  condenser,  the  inductance  and  the  resist^ance 
during  the  charge,  the  energy  expended  in  the  charging 
circuit  is  calculated.  The  stability  of  the  tone  phenomena  is 
considered.  It  is  shown  that  if  a  rotary  gap  is  employed,  the 
tone  phenomena  are  stable  and  occur  automatically,  regard- 
less of  the  value-  of  the  current  at  the  beginning  of  the  first 
charge.  In  case  a  stationary  gap  is  used,  the  spark  always 
jumps  when  the  potential  difference  reaches  a  certain 
definite  value  depending  on  the  bridge  distance.  On  this 
assumption  the  equations  show  that  the  musical  phenomena 
are  stable. 

Part  2  contains  a  number  of  oscillograms  showing  repeated 
charging  and  discharging  of  the  condenser.  Regarding  the 
best  type  of  constant  potential  generator,  it  is  pointed  out 
that  storage  batteries  have  been  found  to  be  unsuitable  owing 
to  the  trouble  involved  in  their  maintenance.  The  author  has 
received  tenders  from  several  sources  for  the  con,struction  of 
directxurrent  machines  for  voltages  of  the  order  of  20,000 
volts,  and  he  is  of  opinion  that  no  serious  difficulty  stands  in 
the  way  of  using  such  machines.  The  conditions  that  such 
machines  should  fulfil  are  set  out  in  some  detail.  In  dis- 
cussing the  relative  advantages  of  stationary  and  rotary  gaps 
it  is  concluded  that  it  is  more  difficult  to  obtain  a  pure  musical 
note  with  a  constant  pitch  and  intensity  with  a  stationary  gap 
than  with  a  rotary  gap.  The  second  disadvantage  of 
stationary  gaps  lies  in  the  fact  that  variations  in  the  sparking 
voltage  prevent  the  attaining  of'tone  phenomena  with  the 
maximum  efficiency.  In  coming  to  this  conclusion  it  is  sup- 
posed that  the  spark  frequency  is  not  far  from  that  cor- 
responding to  the  maximum  efficiency.  If  the  spark  frequency 
is  much  higher  than  this  value,  the  contrary  is  true,  and  the 
stationary  gap  is  preferable  to  the  rotary  ga.p. 

In  Part  3  the  general  chai'acteristics  of  the  system  selected 
by  the  author  are  set  out.  The  condensers  are  charged  by 
direct-current  high-voltage  machines,  with  or  without  addi- 
tional induction,   and  the  discharge  cu-cuit  includes  a  rotary 

°  Ti-ansmission  cannot  be  accomplished  by  controUing  the  field 
circuit  of  the  machine  because  of  its  large  time  constant.  It 
is  done  by  opening  and  closing  the  high-voltage  current  where 
it  leaves  the  generator.  Because  of  the  high  voltage,  the 
switch  or  break  is  subdivided  into  several  smaller  portions, 
and  the  arc  which  tends  to  be  formed  is  extinguished  in  the 
smaller  stations  by  the  air  cun-ent  from  the  rotary  gap  and 
in  the  larger  stations  by  a  seperate  blower. 

Exi^eriments  have  been  made  with  systems  with  powers 
reaching  and  exceeding  100  kw.  and  charging  voltages  between 
10,000  and  110,000  volts.  These  tests  have  demonstrated  that 
between  these  limits  the  use  of  the  system  presents  no  par- 
ticular difficulty,  and  there  is  no  reason  w-by  the  same  should 
not  be  the  case  for  larger  powers  and  stiUi  higher  voltages. 

Part  4,  dealing  with  the  comparison  jA  the  characteristics 
of  direct-current  and  alternating-currenC  systems,  shows  that 
the  advantages  of  the  direct-current  system  lie  in  the  fact  that 
the  speed  of  rotation  of  the  machines  does  not  interfere  with 
the  regularity  of  the  cii-cuits.  and  the  rigorous  constancy  of 
speed  requu-ed  with  an  alternator  is  not  necessary,  the  effi- 
ciency obtainable  is  greater,  the  sy-stem  is  not  so  sensitive  to 
changes  in  the  speed  of  the  rotary  gap,  the  musical  tone 
attained  is  purer,  and  lastly,  the  raising  of  the  voltage  by 
placing  several  generators  in  series  is  simple,  and  provides 
an  easy  means  of  regulating  the  available  power,  whereas  m 
the  case  of  alternators  spark  production  in  parallel  is  quite  a 
delicate  task. 


*  Proceeding 
.\bEtract. 


of     the    Ikstitute     of    Radio    En'GIXEers. 


ELECTRICITY     SUPPLY     IN     SHANGHAI. 

We  have  received  from  Mr.  A.  H.  Bl.\gden-,  A.M.I.E.E.. 
acting  engineer-in-chiet  and  manager  of  the  electricity  depart- 
ment of  the  Shanghai  Municipal  Council,  a  copy  of  his  report 
for  1917,  which  states  that  the  year  under  review  was  the 
most  difficult  one  with  which  the  department  ever  had  to 
deal.  Owing  to  the  serious  breakdowns  in  November  it  was 
necessary  to  restrict  the  supply  of  iKiwer  between  4  and  10 
'  p.m.,  and  all  sign  and  outside  lisjhting  was  cut  off,  giving 
preference  to  house  lighting,  until  sufficient  plant  should  be 
installed  capable  of  meeting  all  demands.  All  reasonable  pre- 
cautions were  taken  to  obtain  the  necessary  additional  plant 
requu-ed,  and  it  was  only  owing  to  war  conditions  that  the  ne-u' 
plant  had  not  been  delivered  and  put  into  commission.  The 
department  was  suffering  from  the  cumulative  effects  of  serious 
plant  shortage  for  several  years.  It  was,  however,  grati- 
fying to  record  the  fact  that,  due  to  alterations  to  the  boilers 
at  Eiverside,  it  had  been  possible  with  the  same  boilers  to 
meet  an  increased  load  of  2,500  kw. 

In  October  the  new  10,000-KW.  G.E.C.  set  was  put  mto 
commission,  and  had  been  on  continuous  load  since  that 
time;  from  October  4th  to  December  31st  it  generated  _6b 
per  cent,  of  the  total  units,  which  were  24,615,680.  An  in- 
crease in  the  works  costs  was  showm,  due  entirely  to  the 
higher  price  paid  for  coal,  the  cost  per  unit  sold  being  0.636d. 
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Thu  j>!aiit  cypacity  wa,-  -.'^V''^''^'  1^*^-;  I'll'  nuixiiiiLiiii  loiid  'JO.y'JT 
K\v.,  whiih  would  have  roachod  over  •2'-'.(.KXi  Kw.  had  it  not 
liei-u  necessary  to  luake  cert-ain  restrictions  to  the  supply. 
Iho  loud  fai-lcir  v(  H:iS  wa.s  the  highest  ever  recorded,  and  it 
will  be  noticed  that  it  is  higher  than  in  any  of  the  five  largest 
municipal  undertakings  in  Great  Britain.  The  total  units 
generated  amounted  to  ;X),'.>J1."2^",  and  the  units  sold  were 
distributed  as  follows : — Private  lighting,  ]5,'2UG,019,  an  in- 
•  rease  of  O.U  per  cent. ;  public  lightuig,  J,l'28,»yG,  an  increase 
.jf  ti.tJ'i  ix>r  cent. ;  hctiting  and  ctwkiug,  l.r29,75'l,  an  increase 
ot"  25. 5S  per  cent.;  power,  d7,l^'J,;^-IO,  an  increase  of  36.01  per 
cent.;  traction,  :;i.NtJ.4:ii,  a  decrease  of  0.7ri  per  cent.  The  all- 
round  increase  of  •Hi.'Ii  per  cent,  would  seem  very  satisfac- 
tory under  the  restricted  supply  conditions,  and  as  soon  as 
conditions  again  become  normal  increases  on  a  much  larger 
.-<ale  are  expected. 

During  the  year  104.57  miles  of  cable  were  erected  for  ex- 
t<'nding  the  overhead  mains,  and  7.44  inil^  of  e.h.t.,  1.08 
iiiile-s  of  L.T.,  and  0.1'2  mile  ot  pilot  cable/  were  laid.  The 
i-banging  over  of  the  single-phase  districts  to  three-phase  is 
being  carried  out  as  opportunity  serves;  at  the  present  time 
it  is  impossible  to  obtain  some  of  the  switchgear  required  for 
the  purpose.  The  suli-stations  number  62,  with  a  trans- 
former capacity  of  30,767.5  KW.,  an  increase  of  10,574.5  KW., 
while  three  new  sub-stations  are  in  course  of  construction. 
.Vlterations  have  been  carried  out  to  the  lighting  mains,  and 
additional  sectionalising  plugs  inserted,  enabling  tests  and 
repairs  t«  be  more  quickly  carried  out.  The  total  number  of 
iiietal-tilanient  street  lamps  connected  at  the  end  of  the  year 
was  1,71^.  Tile  net  increase  in  house  service  connections  was 
1.594,  or  a  total  of  23,453  at  the' end  of  the  year.  In  spite  of 
the  restrictions  placed  on  the  additional  connections  of  radia- 
tors, the  units  sold  for  heating  and  cooking  purposes  increased 
by  25.58  per  cent.  The  effects  of  the  war  upon  working  re- 
sults of  the  power  department  were  less  than  anticipated. 
The  total  number  of  motors  connected  was  1,527,  with  a  total 
hoi"se-iX)wer  of  23,535,  being  increases  of  18  per  cent,  and 
J6  per  cent,  respectively  on  the  previous  year. 

The  year's  business  resulted  in  a  net  profit  of  £'58,739  after 
meeting  all  capital  charges  and  writing  off  .£48,470  for  depre- 
ciation. The  estimated  profit  was  i3s,725,  the  increase  being 
accounted  for  by  interest  charges  of  ill, 197  less  than  allowed 
lor.  and  by  the  additional  sale  of  7,000,000  units. 

The  four  new  trunk  mains  between  Riverside  and  Fearon 
Koad  were  completed,  and  are  in  use  at  6,600  volts.  They 
cannot  be  used  at  their  designed  pressure  of  22,000  volts  until 
rivarrangement  of  plant  has  been  made. 

The  new  switch  and  transfomier  house  has  been  completed 
and  most  of  the  switchgear  delivered.  Two  of  the  new  boilers 
have  been  erected  and  are  complete;  four  more  boilers  can 
be  erected  and  finished  during  the  year.  The  new  buildings 
are  nearly  completed;  the  overhead  coal  bunkers  in  the  boiler- 
house  have  been  erected.  The  plant  most  urgently  required 
is  the  5,000-Kw.  Fi-aser  &  Chalmers  s6t,  and  the  circulating 
pumps  for  condensing  purposes,  which  are  being  made  by 
Mathei-  &  Piatt.  The  turbine  set  has  been  finished  for 
seveial  months,  but  the  necessary  tests  have  been  delayed  at 
the  manufacturers'  works  owing  to  the  pressure  of  Govern- 
ment work. 

Mr.  .Vld ridge  in  July  reported  on  certain  extensions  which 
Nvere  considered  very  urgent;  in  view  of  the  present  uncertain 
conditions  as  to  the  delivery  of  materials,  he  was  authorised 
to  pi-oceed  to  America,  and  call  for  tendeis  for  the  plant  re- 
<iuired.  Orders  have  Ijeen  placed  with  the  General  Electric 
Co.  foi-  one  20,000-KW.  turbo-generator  sot,  one  synchronous 
<onden.ser,  and  one  600-KW.  motor  generator  with  the  West- 
inghouse  Co.  As  previously  reported,  vei-y  serious  defects  had 
develor)ed  in  the  two  5,000-KW.  turbo-generators  at  Eiverside, 
and  it  is  now  considered  necessary  that  an  additional  5,000- 
Kw.  machine  should  be  ordered  at  once. 


NEW   PATENTS   APPLIED   FOR,    1918. 

(NOT    VET   PUBLISHED.) 
Compiled    expressly    tor   this  journai    by    Messrs.    Slfiox-Josbs,   O'Deu.   and 
STEfHESS    (sucxessors    lo    \V.    P.   Tliompson  &   Co.,   of    London),  Chartered 
Patent  .Agents,  285,  High  Holborn,   London,  W.C.  1. 


itches  t|ierc(or."     J.    G 


10,37-1.    "  Incandescent    electric  lampholders  and 
^ARBER  ,\ND  Drake   &  Gorham.     June   24th. 

10,380.    "  Electric    time-limit    device."  British    Tiiomson-Houstok   Co. 

(General  Electric  Co.,   i;.S./\.)     June  24th. 

l-lcctr^''-""'^''^'''''^"'"--  •'-"""'"'''■  '      ^^''^"^"''    Electric    Co.     (Western 


10.388. 
June  24th. 

10,408. 

10.412. 

10.417. 
June  25th. 

10,418. 
June  :Kth 

10.448. 

10,453. 


J.S.A.)     June   24th. 
'  Accumulator-container    and 


aierial     therefor."      M.    Green 


'  Sparking  plug    electrodes. 
'  Electromagnetic 
'  Electric   heating 


P.  Foreman.     June  24th. 
ive  transmission."      B.    Bisvon.     June    24lh. 
d  cooking  apparatus."    G.  W.    L.  Patterson. 


'  Electric  cigar,   cigarette,  and  pipe-lighter."     G.  \V.    L.    Patterson. 


25th. 
apparatus     for     removing 
;es.    (Graf   Schwcrin   Gcs.) 


Magneto  motor,"     D.  Suchostawer.     Jun 
Charging    material     to    electro^osmotic 
iujuids    from  substances."     Elektro-Osmose   .Akt. 
June  2oth.     (Germany,   Cctober  20th,  1917.) 

10,434.    "  Electrodes    tor   electro-osmotic   processes."      Elektro-Osmose  Akt. 
<jf.s.   (Graf  Schwerin  Ges.)    June  25th.     (Germany,  October  20th,  1917.) 

10,455.    "  Electro-osmotic     process    for    removing    water     from    materials." 
Ges.    (Graf    Schwcrin    Ges.)      June    2.5th.      (Germany 


ater."        I^lektro- 
any,   Oclobcr  20Ui. 


IM.Viti;;'.  ■•  .\pp.iratus  lor  clcctro-osmolically  removing 
Osmose  Akt.  Ubs.  (Graf  Schwerin  Ges.)  June  25th.  (Ge 
1917.) 

10,457.  "  .\|>pjratus  for  electro-osmoticatly 
Ki.EKTKO-OsMosE  Akt.  Gts.  (Gnif  Schwerir 
October    20th.    1917.) 

10,4.'>8^  "  .Apparatus  for  etectro-osmotically 
Klkktko-Osmosb  Akt.  Ges.  (Graf  Schwerir 
October  20th,  1917.) 

10,4t>0.  "  lilectro-osmoticnlly  removing  water  from  materials."  Elektro- 
Osmose  Akt.  Ges.  (Graf  Schwerin  Ges.)  June  25th.  (Gcrmanv,  Decembrr 
12th,  1917.) 

10.462.  "  System  of  electrically  indicating  on  board  ship  the  depth  of  so.i- 
w.iter."     Y.    Kawakita.     June  35th, 

10,4()6.  "  Electric  contact-breakers  or  interrupters."  G.  F.  Cooke.  June 
25th. 

10.467.     ■•  Electric  ignition  devices."     F.   L.    Hollisier.     June  25lh. 

10,477.  Wireless  tblecraphv  and  TELKrlioNv.  Naamlooze  Vennoolschap  .1*- 
Nedcrlandschc  'I'hermo-Telephoon  Maatschappii.  June  25th.  (Germany,  Jul'.- 
12lh,    1917.) 

10,480.  "  Sparking  plugs  for  internal-combustion  ingines."  G.  H.  Avelinh 
.VND.  F.   SoiiAiLLE.     Junc  25lh. 

10,488.  "  lilcdrical  resistances."  Ouead,  Ltd.,  &  J.  C.  C.  Macdonocii. 
June  25th. 

10,491.  "  Electro-deposition  of  zinc  and  nickel."  II.  Lowbmtiial.  Junc 
2«th. 

10,500.  ,"  Devices  for  locking  incandescent  electric  lamps  in  their  holders.'" 
G     F.  Cra.soN.     June  26th. 

10,526.  "  TL-lcphonically  tr.insmitting  speech."  I',  1.,  Jknsen  i  E.  S.  Prid- 
JIAM.     June    26th. 

l(l,.'.3.'i.    "  Ignition    plugs."     W.    F.   M.   Edwards.     June   2Cth. 

10,.148.  "  Electric  generator  for  motor  vehicles."  J.  Games.  June  2tftfr- 
(Frame.   July  2nd,  1917.) 

10,550.  "  Device  /or  ensuring  ]ic]uid-light  pass;ige  lor  connections  of  accu- 
mulators with  containers  made  of  celluloid."  .A.  DlslN.  June  26th.  (France. 
July   2,V.h,   1917.) 

lO..*?'.  "  Single-phase  commutator-type  electric  motors."  S.  If.  Fielden 
vMi  KiioDF.s    Motors,    Ltd.     June  27th. 

10,601.  "  .Appliance  for  removing,  replacing,  or  cleaning  electric,  &c.,  lamp 
globes,  &c."     K.  Taylor.     June  27th. 

I0,IS6.  "  Dynamo-electric  machines."  ViCKERs,  Ltd.,  &  S.  F.  BaSclay. 
June  27th. 

10,630.  "  Means  for  production  of  high-tension  electrical  discharges."  R. 
!•;.    H.  Cakpenier  and  Creed  &  Co.    June  27th. 

10,640.  "  Electric  pencils  for  retouching  photograph  negatives."  VV.  H. 
Franklin.     June  28th. 

10,644.  "  Three-phase  action  for  centrifugal  flour-dressers,  centrifugal 
scalpers,  &c."     E.   L.  CoE  S:   M.   R.\NKm.     Junc  28lh. 

10,654.    "  Electromagnets."     M.    H.  Goldstone.     June  28lh. 

10,658.    "  Electrolytic  cells."    C.  I.  Syndicate  &  H.  C.  Jenkins.     June  28lh. 

10,665.  "  Devices  for  suspending  electric  lamps,  S:c."  J.  W.  L.<nc.<stbk. 
June  28th. 

10,671.     "  Improvements   in    telephones,    also  applicable    to  wirelcsi 
i.r.d  transmitters."     G.   M.  Masters.     June   28th. 

10,673/4.     "  Sparking     plugs     (or     internal-combustion      engines." 
LftDCE,   and   Lodge  Sparking  Co.  &  B.  Hopps.     June  28th. 

10,676.    "  Electrical    apparatus    for   indicating    and    repeating 
a   distance."      Schneidehet    Cie.     June  28th.      (France,    February    13th.) 

10,687.    "  Electric    railway   systems."     E.  J.    Patelski.     June  28tli. 

10,702.    "  Modulating    means    for    high-frequency     oscillations."        W'l 
Electric  Co.    (Western    Electric  Co.,    U.S.A.)     June   28th. 

10,714.     "  Direction-finders,  ic,  for    wireless   signalling.' 
June  28th. 

10,717.  "  Receivers  for  wireless  telegraphy."  Marconi's  VViubless  Tele- 
graph Co.  &  C.  S.   Franklin.    June  28th. 

10,728.  "  Sparking  plug  for  internal-combustion  engines."  J.  H.  Fenwick, 
AND    F.    GOODSON.     June  2!)th. 

10,747.     "  Dynamo-electric  machines."     A.  G.  A.  Kaulback.     June  29th. 

10,760.    "  Electric   ovens,    S:c."     C.   R.   Belling.      June   29th. 

10,769.  "  Electromagnetic  relay  for  railway  signalling,  &c."  F.  VV.  Leaks 
ANT3  Tver  S  Co.     June  29th. 

10,771.  "  Apparatus  for  obtaining  high-tension  one-direction  currents  (ron:. 
three-phase  currents."    G.  C.  Travacchi  &  O.  M.   Corbino.     June  89th. 
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nunibeis  in    parentheses 
inled    and    abridged,   and    i 


those  under  which    the    specifications 
subsequent  proceedings    will    be    taken. 


leiT. 


E.    H.    Jo 


April 


Longford, 


10,363. 

ford,  VV. 

10,615. 


5,177.     Electrically    fusing    A^ 
12lh,    1917.      (116,308.) 

8,826.     Portable   electrical   dryer  for  local  dryinc;   of  drawi 
like.     T.  Lavender  &  J.   R.  Pannell.     June  20th,   1917.     (116,373. 

9,208.    Ignition  plugs  for   iNfERNAL-coMBCSTioN  engines.     H.   < 
W.  VV.    Longford   &   W.    A.  Clark.     June   27th,  1917.     (116,379.) 

10,182.    Blow-out   spark    dischargers    for    impulse   excitation    and    for   a 
liCii-spARK   frequency.     June  2nd,   1917.      (116,391.)     (Addition    to    108,309.) 
Ignition    plugs   and  the  manufacture   of   the  same.     H.    G.    Long- 
VV,    Longford  &    W.  A.  Clark.     July    8th,    1917.     (116,392.) 
.Magneto-electric    machines    for    ignition     in     internal-comblstio> 
M.  S.  Conner  &  C,   C.   Puckette.     July  24th,  1917.      (115,399.) 

10,766.  Prismatic  glassware  for  illuminating  purposes.  Holophane,  Ltd. 
iHolophane    Glass    Co.,    U.S.A.)      July   26th,   1917.      (116,399.) 

12,727.  Electro-pneumatic  braking  systems.  VV.  V.  Turner.  April  17th, 
1917.     (115,016.) 

13,260.  Electric  signalling  systems,  more  particularly  for  use  in  mines. 
Automatic  Telephone  Manufacturing  Co.  &  C.  Remington.  September  16th, 
1917.     (116,426.) 

16,264.  Railway  signalling  systems  and  relays  adapted  for  use  therein. 
McKenzic,  Holland  &  Westinghouse  Power  Signal  Co.  (Union  Switch  and 
Signal  Co.,    U.S.A.)     November  7th,   1917.     (116,454.) 

16,268.  Ovens  or  furnaces  for  use  in  baking  carbon  electrodes  and  for 
OTHER  PURPOSES.     R.   K.  Wchncr.     November  7th,   1917.     (116,455.) 

16,726.     Portable   electric    lamps.      F.    Westwood.      November    14th 
(116,457.) 

17,801.    Joints  for  electric   welding   on  tl 
cember   1st,  1917.     (116,461.) 

X918. 

3,107.    Rotary   ELEcrttic    switches.       T.   Ai 
(U3,621.) 

3,575.     Dynamo-electric    machines.       J.    W. 
(Divided   application  on  9,350/17.)     (116,481.) 

3,788.    Construction  of  diaphragm  for  use 
reproducing  machines,  telephones,  and  other 

DIAPHR.IGMS    ARE    EMPLOYED,       H.    A.     Mclnnes. 


MATERIAL.        F.    BIOIT 


imann.        February    21st, 
Burleigh.       Junc    29th, 


1917. 


1917. 


-OUND-RECORDINC    AND   SOUND- 
RUMENTS    IN    WHICH    VIBRATING 

h  4th,   1918.     (116,482.) 


Vou  LXXXIII. 


JULY  19,  1918. 


No.  2,121. 


ELECTRICAL    REVIEW. 


INDU8TEIAL     PREPARATION. 


Vol.  LXXXITI. 


CONTENTS:  Julv  1»,  1918. 


idustrial  Preparation         

ritish  Engineering  in  Spain        

batntory  Charges 

he  Education  and  Training  of  Engineering  Apprentices, 

P.  H.  S.  Kemptou 

he  Tramways  and  Light  Railways  Association 
rade  Unionism — Past  and  Future 
utomatic  Power  Factor  Regulation  (JWi«.) 
ew  Electrical  Devices,  Fittings  and  Plant  (jVZim.) 

3gal 

'ar  Items      

jrrespondence — 

Cable  Discounts  

Heating  and  Cooking  by  Electricity  ... 
Dsine98  Notes 

otes 

ity  Notes      

x>cks  and  Shares 

!arket  Quotations    ... 

lie  Use  of  High-Pressure  and   High-Temperature  Steam 

Large  Power  Stations,  by  J.  H.  Shaw  (illus.')... 

ew  Electric  Passenger  Locomotivea  (coiicliuied}  (iUux.) 

ew  Patents  Applied  for,  1918      

bstracts  of  Published  Specifications       

ratractors' Column Advertisemcait  pa 


Che  ELECTUlCAi.   REVIEW. 

Published  every  FRIDAY,  Price  4d. 

Th£  Oldest   H'eekhj  Elei'Xrical  laper.         Established  1S7S, 

TO  BE    OBTAINED   B¥   ORDER  FROM    ANY   NEWSAGENT  IN   TOWN   OR    COtTNTBT 


OFFICE  i-^,    LUOGATB,    HiLL,    LOMOOM,    £,C.  4, 

Telegraphic  Address:  "  Aqeekay.  Cent.,  London."     Code.  A  B  C 

Telephone  No6. :  City  997  ;  Central  4425  (Editorial  only). 

rhe  "  Electrical  Review  "  is  the  recognised  medium  of  the  Electrical  Trades,  and  aat 

by  far  the  Largest  Circulatioo  of  any  Electrical  Industrial  Paper  in  Great  Britain. 

Subscription   Rates.— Per  annum,  postage  inclusive,  in  Great  Britain, 
I  1b.  8d. ;  Canada,  £1  3s.  lOd.  ($5.80).    To  all  other  countries,  .£1  10a. 

Atkinson  &  Co. 


DELAiDE  :    Messr 

Gresham  Street. 

coKLANn     N.Z  :    Gordon   &  Gotcb, 

Albert  Street ;     Peter  G.  Tait,  P.O. 

Box  392. 

RI8BANE:  Gordon  &Gotch.  Queen  St. 

HHisTCHVRCH,   N.Z. :     Gordon    and 

Qotch,  Manchester  Street. 

UNEDiN,    N  Z. :     Gordon    &    Gotch, 

Princes  Street. 

DHANNESBURG,      CAPETOWN,      BlOEM- 

FO.'^TEiN,  Durban,  Port  Eliza- 
beth, &.C. :  Central  News  Agency, 
Ltd. 

aunceston:  Gordon  &  Gotch, 
Cimitiere  Street. 

'.ELBOURNK :    Peter  G.  Tait,  90,  Wil- 
liam Street ;  Gordon  &  iTOtcb,  Queen 
Street. 
Cheque 


Milan  :  FratelU  Treves. 

New  yoRK  ;  D.  Van  Nostrand,  25,  Park 

Place. 
Paris:   Boyveau  &  Chevillet,  22,  Rue 

de  la  Banque. 
Perth,    W.A.  ;      Gordon    &    Gotch, 

William  Street. 
Rome  :      Loescher     A:     Co.,      Corse 

Umberto  1=  307. 
Sydney  :   Peter  G.  Tait.  273,  George 

Street ;  Gordon  &  Gotch,  Pitt  Street. 
Toronto,  Ont.  :  Wm.  Dawson  &  Sous, 

Ltd.,  Manning  Chambers;  Gordon 

and  Gotch  132,  Bay  Street 
■Wellington,  N.Z. :  Gordon  &  Gotch. 

Cuba  Street. 


,  and  Postal  Orders  (on  Chief  Of&ce,  Lom'on)  to  be  made  payable  to 
lctrical  Review,  and  crossed  "London  City  and  Midland  Bank, 
Street  Branch." 


NOTICE    TO    READERS. 


I  view  of  the  Order  recently  issued  liy  the 
iper  Controller,  readers  are  urged  to  place  a 
ifinite  order  with  their  newsagents  for  regular 
ipply  of  the  ELECTRICAL  REVIEW  weekly,  in  the 
rent  of  difficulty  arising  in  so  doing,  a  subscription 
ite  order  should  be  forwarded  direct  to  these 
nces,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill.  London, 
C  4 


Two  moQths  ago,  in  reviewing  some  of  the  measures  which 
had  been  adopted  by  certain  important  British  electrical  manu- 
facturers to  prepare  for  the  reconstruction  period,  we  stated  our 
conviction  that  it  was  to  industry  itself,  even  more  than  to 
statesmen  qud  social  reformers,  that  the  nation  must  look  for 
levelling  out  some  of  the  rougli  places  of  the  post-war  period. 
The  necessity  for  better  organisation  of  electrical  and  engi- 
neering industries  has  been  recognised  for  several  years,  and. 
compared  with  pre-war  days,  very  substantial  efforts  and 
progress  have  been  made.  Nobody  who  has  watched  from 
the  inner  circle  the  course  of  practical  operations  would 
dream  of  suggesting  that  to-day,  either  in  organisation  or 
in  pi-oductive  efficiency,  we  stand  where  we  did.  Progress 
may  have  been  slow  at  particular  periods  during  the  past 
four  years,  and  to  some  it  may  have  appeared  slower  than  it 
actually  was,  because  mucli  has  had  to  be  concealed  from 
their  view  by  the  necessary  supervision  imposed  by  D.O.R.A. 
The  development  of  new  manufactures  to  avoid  renewed 
importation,  the  exteijsion  of  old  and  the  erection  of  new 
factories  for  specialised  production,  though  not  as  much 
can  be  said  about  them  as  would  be  possible  under  normal 
conditions,  are  pretty  well  known  among  engineers, 
though  eveii  these  occasionally  learn  of  some  new  advance 
achieved  on  a  large  scale  somewhere  or  other  in  these 
islands  which  it  is  not  policy  to  reveal  to  certain 
watchful  eyes.  Organisation  schemes  involving  delicate 
negotiations  and  leading  to  transactions  of  considerable  pro- 
portions between  manufacturing  leaders,  are  of  necessity 
somewhat  more  protracted,  and  do  not  come  to  maturity 
with  the  same  order  and  e.xpedition  with  which  one  proceeds 
with  a  new  manufacturing  operation,  or  builds  a  new  power 
house  or  factory.  They  may  be  begun  and  suspended,  and 
then  promoted  again  in  some  new  form  or  on  different  lines, 
and  much  may  be  proceeding  stih  rosa.  All  such  matters 
naturally  give  rise  to  rumour,  but  it  is  only  when  schemes 
reach  the  stage  of  actual  maturity  or  achievement  that  they 
can  be  safely  considered  as  contributions  to  the  work  of 
practical  reorganisation  or  e.xtension  in  preparation  for 
reconstruction  of  industry  after  the  war. 

Mr.  Hughes,  the  Prime  Minister  of  Australia,  in  referring 
to  the  subject  of  organisation  in  readiness  for  Peace,  has 
been  covering  very  much  the  same  ground  as  he  did  a  couple 
of  years  ago.  No  doubt  there  is  great  need  of  platform 
appeal  to  the  nation  as  a  whole  in  respect  of  such 
matters,  though  possibly  such  appeals  do  not  carry  great 
weight  with  the  people  under  the  prevailing  war  conditions. 
ilr.  Hughes,  of  course,  approaches  the  subject  broadly, 
calling  for  a  declaration  of  national  policy  which  the 
Government,  with  its  desire  to  maintain  the  party  truce 
while  the  guns  are  still  roaring,  has  not,  so  far,  seen  fit  to 
make.  He  is  not  concerned  with  particular  industries,  and 
with  so  many  subjects  to  command  his  attention,  he  is 
probably  unable  to  follow  in  detail  what  has  been  taking 
place  in  any  special  department.  There  is  a  tone  of  reluct- 
ance about  his  remark  : — "  I  am  glad  to  believe  that 
soiiie/lihiff  h  being  done.hj  suiin'  people  in  certain  indus- 
tries." The  events  in  the  electrical  and  engineering 
industries  to  which  we  referred  in  our  article  of  a  couple  of 
months  ago  represent,  a  substantial  contribution  toward 
reconstructional  improvement,  and  probably  they  are  by  no 
means  the  end  of  what  these  industries  will  do.  There  are 
still  some  substantial  electrical  businesses  of  reputation 
which  have  not  joined  in  the  movement.  When  rumour 
plays  with  tile  names  of  some  of  them  it  may  bg 
that  there  is  a  desire  to  feel  their  pulse,  or  it  may  be  onl^ 
[4'.)] 
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the  wiirk  of  ln'okci's  hoklinjr  a  few  shares.  I'erliiips.  even, 
thev  have  no  disjX">sition  to  "couple  up"  ttx)  elosel}'. 
There  can  lx>  a  stronjr  business  without  iniuiense  capitsil. 
^^'c  have  seen  that  pnu-tically  e.xemplitied  where  specialised 
inanufacturiu':  liniito<l  in. class  has  been  accompanied  by 
modem  metluxls.  effective  personal  management,  and  sound 
finance.  There  will  be  room  for  many  prosperous  businesses 
run  on  these  lines  in  the  electrical  and  enjrineerinjr 
indnstries  of  the  future. 

We  printed  in  our  last  issue  a  fairly  full  report  of  the 
important  sjwech  that  was  delivered  at  the  annual  meeting 
of  the  General  Electric  Co.,  Ltil.  To  those  who  wish 
British  electrical  manufacturing  to  be  strong  and  on  a 
larger  scale  in  readiness  for  really  effective  trading  opera- 
tions throughout  the  greater  part  of  the  woild.  the  pro- 
gramme (  f  Mr.  Hirst  cannot  farl  to  be  inspiring.  There  is 
a  strength  in  millions  of  ca])ital  that  cannot  be  possessed 
by  those  with  hundreds  of  thousands  (if  they  spread  their 
efforts  over  too  wide  a  variety  of  niauufacturcs)  when  we  come 
up  against  the  Teutonic  many-millions  concerns  which  have 
had  things  ton  much  their  own  way  in  the  past.  .\n 
examination  of  llr.  Hii-st's  ]irogrammc  sliows  that  it  is  the 
development  of  a  plan  laid  by  him  years  iigo.  In  some 
respects  the  completion  of  the  entire  scheme  in  all  of  its 
parts  was  interfered  with  by  the  war,  and  businesses  have 
been  purcluised  instead  of  being  initiated  under  G.E.C. 
auspices.  In  other  respects,  which  need  no  enumeration  to 
those  who  have  studied  the  sjjeecli,  the  state  of  war  has 
continued  long  enough  to  facilitate  or  to  render  possible  the 
perfecting  of  parts  of  the  plan  which  would  have  been  far 
more  difficult  to  carry  out  under  the  normal  conditions 
obtaining  in  pre-war  days. 

The   Government   has   before   it   the   advice   of   expert 
authorities  concerning  the  measures  that  are  essential  if  our 
great   industries   are   to   be   safeguarded    against    outside 
action  in   Peace  time,  enabling  them  to  be  profitably  con- 
ducted for  the  good  of  the  Empire  and  for  the  benefit  of 
the  millions  for  whom  well-paid   employment  will    be  so 
necessary.     There  is  still  no  actual  certainty  how  far  the 
terms  of  Peace  will  affect  economic   relations  between  our 
Allies  and  ourselves.     Mr.  Bonar  Law's  answer  to  a  Parlia- 
mentary (|uestion  on  Tuesday  indicates  the  Government's 
difficulty: — "It   is   not   a   (|uestion   of   how   much   their 
(the    Dominions")  minds  are  made  up  :  you  must  examine 
the  facts.'"     There  is  likewise  uncertainty  regarding  what 
will   be   the   is.sues    of  a    great   election   when    it   comes 
or  the  political  programmes  on  which   it  may  be  fought. 
Unfortunately,  when   there  is  such  a  variety  of  problems 
looming  on  the  horizon  for  that  coming  electoral  contest. 
there    is    little    hope   of   a   clear-cut   issue   on   one   gi-eat 
question.     But  we  believe  that  the  heart  of  the  people  is 
sound  in  its  opposition  to  wholesale  dumping  and  pene- 
tration by  the  enemy,  and  it  is  the  confidence  of  manu- 
faeturers  that  the  Government  and  the  industrial  workers 
will  see  where  the  real  interests  of  the  nation  lie,  that  in- 
duces our  industrial  authorities  and   companies   to  make 
these  far-reaching  developments  in  their  organisations.    We 
cannot  but  believe  that  many  of  the  changes  which  are  now 
taking  place  will  be  justified  in  yeare  to  come.     The  entire 
attitude  of  Labour  toward  Industry,  however,  is  unques- 
tionably a  matter  which  gives  occasion  for  serious  thought 
and  even  of  anxiety  :  but  whatever  the  future  may  have  in 
store  in  this  connection,  it  is  our  bounden  duty  to-day  to 
do  the  utmost  that  lies  within  our  power  to  rearrange  our 
industrial  businesses,  e\en  under  war  conditions,  so  that 
they  may  be  in  a  position  to  yield  the  maximum    amount 
of  employment  with  good  wages  and  satisfactory  conditions 
for  the  worker,  and  a  financial  prosperity  which  shall  render 
Capital  secure  and  the  national  revenues  sufficient. 


g  .  .  .  Following     up    our    several    recent 

Engineering      '"'^''erences  to  the  need  for  British  manu- 
in  Spain.         facturers  to  make  special  efforts  to  secure 
a  hold  upon  the  Spanish  market  for  engi- 
neering and  electrical  equipments  and  apparatus,  we  may 
direct  our  commercial  readers'  attention  to  an  interesting 
pamphlet  bearing  the  title  "  Spain  for  British    Engineers," 


which  was  issued  some  little  time  ago  by  the  Britisl 
Engineers"  As-sociation,  32,  Victoria  Street,  S.W.  It  it 
written  by  a  British  engineer  who  was  in  Spain  for  somt 
years  handling  l?ritish  machinery,  lie  makes  a  number  ol 
suggestions,  based  upon  his  practical  experience  gained  vp 
touch  with  the  principal  buyers,  both  official  and  commer- 
cial. Our  failure  to  foster  electrical  and  engineering  trade 
in  that  country  need  not  be  further  enlarged  upon  at  thil 
date.  That  our  neglect  enabled  (iermany  to  exploit  t1i{ 
possibilities  of  the  situation  is,  we  suppose,  commonlj 
recognised.  The  high  reputation  of  British  machinery  -ii 
comparison  with  that  of  our  foreign  competitors  sho^ 
have  secured  far  better  results  for  us,  and  % 
would  have  done  so  had  we  followed  up  o|S 
apprei'iation  of  the  merits  of  our  manufactures  by  maintaist 
lug  an  appropriate  contact  with  buyers  of  such  artiotej 
The  writer  of  this  pamphlet  advocates  the  adoption  of  rtei 
methods  and  the  establishment  of  an  intimate  contact  v^ 
the  people.  Suitable  selling  agencies  should  be  establisHet 
in  the  principal  cities  "  where  engineering  ])roducts  ara  ii 
constant  demand,  fed  by  sub-agencies  in  the  pro\inces, soj|i 
to  cover  in  course  of  time  the  whole  cnuntry."  In  H 
investigation  of  the  engineering  features  of  the  situation  i8*t 
practically  futile  to  send  any  but  practical  engineers,  ani 
the  advantage  of  possessing  a  knowledge  of  Spanish  needs  & 
emphasis,  though  French  may  be  of  stssistance  in  the  absenc 
of  such  know^ledge.  The  pamplilet  before  us  contains  snni 
useful  hints  on  sale  conditions  and  warning  res]icctin 
official  contracts — the  latter  is  worthy  of  study  in  relation  fa 
municipal  orders,  a  department  of  activity  where  credit! 
"  notoriously  bad."  We  commend  the  publication,  wbid 
we  believe  is  one  of  a  series,  to  the  notice  of  any  electrics 
engineering  firms  who  have  not  already  studied  it.  J 


Statutory 
Cliarges. 


The  Bill  providing  facilities  for  re 
ing  the  statutory  charges  for  publi 
services,  which  is  now  before  Parliamffll 
has  been  received  with  mixed  feelings  by  those  respunsilu 
for  the  conduct  of  such  undertakings.  We  briefly  oiitlin^ 
its  provisions  in  our  last  issue  (pi^e  35)  ;  it  will  be  fie' 
that  in  the  case  of  companies,  its  effect  is  practically'^ 
reduce  the  dividends  to  half  their  average  value  before  £ 
war,  and  to  keep  them  at  that  value  during  the  war  and  I 
a  period  of  two  years  longer.  The  intention  of  the  meast^ 
is  said  to  be  to  divide  the  burden  equitably  between 
suppliers  and  consumers. 

When  we  compare  this  procedure  with  that  followed^' 
the  fiovernment  in  the  case  of  the  railways  we  cannot  hji 
wondering    where    the    "  equity "     comes    in.       Rail 
passengers  have  to  pay   '>0  per  cent,    more  for   the  aai 
service,  while  the  shareholders  are  guaranteed  substant; 
the  same  dividends  as  before  the   war  :  tramway  passeni 
will   also  pay  increased  fares,  but  in  this  case  the 
holders'   incomes  from  their  investments,  not  too  lar!_ 
the  best  of  times,  will  be  cut  down  by  .50  per  cent. — wi 
is  not  by  any  means  equivalent  to  an  increase  of  .50 
cent,  in  the  charges,  either  in  ratio  or  in  effect.     Mon 
the  incomes  of  the  passengers  in  many  cases — perhaps 
cases — have    increased  during  the  war  by  at  least  50 
cent.,  so  that  they  will  be  relatively  no  w'orse  off  throi 
an  inci-ease  of  fares,  whereas  the  tramway  shareholders ' 
to  meet  the  increased  cost  of  living  with  reduced  incorai 
On  the  other  hand,  municipal  tramway  undertakings 
be  allowed  to  increase  their  fares  •'  sufficiently  to  pre' 
loss  '"  (but  not  more  than   50  per  cent.),  which  means 
they  will  be  able  to  pay  the  normal   rate  of  interest  to 
mortgagees    or    loan-holders    who    provided    the    caftti 
Where  is  the  equity  in  this  case  ? 

The  same  considerations  apply  in  the  case  of  electri( 
supply  undertakings,  and  it  should  not  be  forgotten  "^ 
pri\ately-owned  electricity  and   tramway  undertakings^ 
usually  liable  to  purchase  by  local  authorities,  so  that 
have  only  a  limited  period  in  which  to  make   good^ 
deficiencies  imposed  upon  them  by  the  Bill.    When  we 
around  and  see  the  prosperity  enjoyed  by  so  many  of  oi 
dustries  in  private  hands,  while  these  great  public  sei 
are  thus  to  be  restricted  to  half  their  modest  normal  pi 
we  feel  that  "  equity  "  apjiears  to  be  a  missing  quantj 
this  connection. 
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THE     EDUCATION    AND    TRAINING     OF 
ENGINEERING     APPRENTICES. 


By  p.  H.  S.  KEMPTON,  A.R.C.Sc,  B.Sc. 


(JxR  of  the  good  things  that  the  war  has  given  us 
i-.  the  awakening  of  the  nation  to  the  need  of  educa- 
tion, especially  scientific  and  technical  education.. 
The  general  trend  of  public  opinion,  the  finding  of 
the  Lewis  Committee,  and  finally  the  new  Education 
Bill,  are  all  indications  that  this  awakening  is  to  be 
a  real  one  and  not  a  stretch  and  a  yawn,  followed  by 
relapse  into  a  profounder  lethargy.  The  chief  sec- 
tions of  the  new  Education  Bill  deal  with  the  raising 
of  the  school-leaving"  age  and  compulsory  attendance 
at  continuation  classes  up  to  the  age  of  eighteen ; 
both  are  reforms  long  overdue,  and  the  latter  bids 
fair  to  revolutionise  technical  education  in  this 
country.  Fortunately  the  engineering  profession 
has  evei7thing  to  gain  and  nothing  to  lose  from  any 
proposals  that  w'ould  tend  to  raise  the  standard  of 
education,  and  schemes  are  already  afoot  which  anti- 
cipate the  Minister  of  Education's  proposals.  Some 
of  these  schemes  have  stood  the  test  of  time,  and 
.are  worthy  of  consideration  as  models  upon  which 
future  developments  can  be  based;  others  are  admit- 
tedly experimental,  but  nevertheless  worthy  of  atten- 
tion as  providing  tests  of  new  and  untried  educa- 
tional ideas  and  theories. 

It  is  unnecessai-y  to  insist  that  our  survival  as  a 
great  industrial  nation  depends  largely  upon  our  en- 
gineering resources  and  efficiency,  and  that  the  en- 
gineering efficiency  of  the  future  is  dependent  upon 
the  training  of  the  youths  of  to-day.  These  things 
have  been  said  so  frequently  that  they  have  become 
•^latitudes.  But  it  is  still  painfully  true  that  we  are 
v  very  little  better  position  to  tackle  after-war 
problems  now  than  we  were  two  years  ago. 

So  little  is  generally  known  concerning  the  train- 
ing of  engineers  that  the  Board  of  Education  re- 
cently issued  a  pamphlet:  "Engineering  Training, 
Circular  999.  Some  notes  on  existing  facilities. 
Board  of  Education,  1917,"  purporting  to  .give  some 
information  to  parents  and  others  who  might  be 
interested.  And  that  this  lack  of  knowledge  has 
led  to  numerous  square  pegs  being  in  round  holes 
and  consequent  inefficiency   is  indisputable. 

All  of  which  indicates  that  it  is  high  time  for  us 
to  review  our  system  of  apprentice  training  with 
some  thoroughness,  and  by  wholesome  demolition 
of  stale  and  unsound  practices  and  judicious  recon- 
struction on  well-tried  lines  to  erect  ^n  educational 
structure  which  will  prove  adequate  to  modern  and 
post-war  needs. 

In  the  Electrical  Review  of  December  ist,  1916 
an  account  was  given  of  the  Admiralty  method  of 
training  apprentices,  which  has  worked  with  valuable 
results  for  many  years  in  connection  with  H.M. 
dockyards.  The  immediate  purpose  of  the  present 
article  is  to  give  an  account' of  some  of  the  systems 
of  apprentice  training  which  are  in  operaticwi  in  this 
and  other  countries,  and  to  indicate  the  lines  of 
possible  development. 

In  this  connection  it  is  worth  while  noting  that 
there  appears  to  be  an  almost  universal  consensus  of 
opinion  that  this  question  of  apprentice  trainingis 
at  the  very  root  of  success  in  the  engineering  in- 
dustry, a  consensus  of  opinion  that  is  widened  by 
the  following  almost  haphazard  choice  of  quotations 
from  recent  speeches  and  writings  on  this  subject :  -■ 
"  In  fine,  it  is  sound  economics  for  industries  to 
pay  the  cost  of  the  training  of  its  own  boys." 
Mi-.  Algernon  E.  Berriman,  O.B.E.,  chief  engineei 
of  the  Daimler  Co.,  in  a  recent  article  in  Engineer- 
hig  (February,    1918). 

"  Only  when  manufacturers  are  prepared  to  take 
active  interest  in  industrial  training  will  they  be  able 
to  ensure  that  the  type  of  training'  given  to  workers 
is  the  best  from  an  industrial  point  of  view." 
Prifisli    ]Vcfl'uigho}i.<:c    Caactfc.    February.    1917. 


■'  The  difficulty  of  obtaining  men  with  the  proper 
training  for  performing  the  exacting  work  de- 
manded by  many  of  our  modern  industries  has  led 
to  the  institution  by  some  of  the  larger  concerns 
of  special  training  courses  for  boys  and  young  men." 
From  the  General  Electric  Rezneiv,  organ  of  the 
G.E.C.,   U.S.A.,  January,  1918. 

■'  These  youths  should  be  liberated  for  at  least 
two,  and  if  possible  three,  half-days  a  week  for  the 
purpose  of  their  technical  education.  .  .  .  Your 
committee  are  unanimous  in  expressing  their  belief 
tl'at  the  extra  expense  involved  in  the  absence  of 
apprentices  during  class,  hours  will  be  returned  to 
the  employers  in  a  far  higher  degree  in  the  broader 
mental  outlook  and  initiative  of  the  individual." 
From  the  report  by  a  special  committee  to  the  N.E. 
Coast  Institution  of  Engineers  and  Shipbuilders. 

Still  further  evidence  that  these  revolutionary 
methods  of  apprentice  training  are  not  the  ill-advised 
and  unconsidered  whims  of  modern  pedagogues,  but 
that  they  have  been  vei-y  definitely  stated  by  far-see- 
ing engineers  and  educationists  as  far  back  as  the 
seventies  is  shown  by  the  following  significant  sen- 
tences from  a  letter  written  to  the,  Press  by  Prof. 
John  Perxy  in  December,  1879:  "It  is  high  time 
that  a  change  should  be  brought  about  in  the  ap- 
prenticeship system  of  England.  .  .  .  I.f  we  con- 
sider the  great  number  of  apprentices  who  are  to 
receive  instruction,  we  must,  in  spite  of. the  well- 
known  experiments  on  the  Continent,  come  to  the 
conclusion  that  the  practical  part  can  only  be  given 
to  them  in  ordinary  workshops.  .  .  .  What  I  advo- 
cate is  the  establishment  of  classes  in  the  neighbour- 
hood of  workshops,  where,  during  two  hours  a  day, 
they  may  learn  how  a  knowledge  of  natural  science 
is  applied  in  their  particular  trades.  These  classes 
ought  to  be  day  classes."  And  in  1889:  "' Ever)- 
apprentice  shoUild  devote  at  least  one  hour  a  day, 
five  days  a  week,  during  working  hours,  ^  study 
at  a  technical  school." 

Every  scheme  of  technical  training  of  apprentices 
recognises  the  existence  of  three  classes  of  appren- 
tices :-- 

1.  Those  whose  exceptional  ability  and  "  staying 
powers  "  will  enable  them  to  reach  very  high  posi- 
tions in  their  professions. 

2.  Those  who.se  .ability  is  something  above  the 
average,  and  who  will  become  the  foremen  and 
draughtsmen  of  their  trades. 

3.  Those  who  are  unlikely  to  rise  beyond  the  level 
of  the  journeyman  artisan. 

Therefore  every  such  scheme  must  provide  for  the 
sifting  and  adequate  training  and  development  of 
these  classes.  The  first  must  be  given  a  straight  road 
to  the  completion  of  a  university  course  without 
financial  anxiety;  the  second  must  receive  that 
special  training  which  will  result  in  a  broad  outlook 
and  an  initiative  such  as  is  required  of  those  who  are 
in  actual  charge  of  workshops  and  shipyards:  the 
third  must  be  given  as  sound  a  training  as  is  possible 
in  view  of  their  restricted  abilities,  special  care- being 
taken  to  remedy  any  defects  in  their  early  or  funda- 
mental instruction. 

{To  be  continued.) 


Electrical    Development    Campaign    in    the  lU.S.A.^— 

The  activities  of  the  Society  for  Electrical  Development,  in  its 
campaijrn  for  a  broader  and  better  use  of  electrical  household 
helps,  are  strikinfr  a  popular  chord  and  showing  fruitful  results. 
We  learn  that  last  year  there  was  a  sale  of  raore  than  SIO.OOO.OOO 
worth  of  washing  machines,  at  the  rate  of  somethinof  like  200 
washers  per  day.  About  ?4. 000,000  worth  of  vacuum  cleaners  and 
oper  $7,000,000  worth  of  other  electrical  labour-savingr  appliances 
were  also  sold,  which  goes  to  show  that  there  is  a  real  and  ever 
growing  need  for  such  appliances  in  the  home.  Complete  details 
will  be  sent  to  practically  every  electrical  concern  in  the  country. 
and  the  Society  gladly  furnishes  information  upon  request. 

The  progress  of  electrical  development  in  this  country  is  sadly 
handicapped  by  the  lack  of  a  similar  energetic  organisation  ;  we 
trust  that  in  the  new  era  that  is  about  to  open,  this  deficiency  will 
be  remedied. 


52 


THE    ELECTRICAL    REVIEW. 


W.i.  s.(.     No.  2,121.  July   Hi,  191> 


THE      TRAMWAYS      AND     LIGHT     RAILWAYS 
ASSOCIATION. 

1  HE  tweiUy-first  annual  geaeial  meeting  of  the 
Tramways  and  I^iglit  Railways  Association  was  held 
on  Friday  last  at  Caxton  Hall,  Westminster,  Mr. 
R.  J.  HowLEV.  M.Inst.C.E.,  vice-chairman  of  the 
council,  was  in  the  chair,  supported  by  ]Mr.  James 
Devonshire,  Conn,  R.  Mayne,  Mr.  A.  L,  C.  Fell, 
Mr.  S.  Sellon,  Mr.  \V,  E,  Hardy.  Mr,  E,  H,  Ed- 
wardes,  Mr,  A.  L,  Barber,  Mr.  E,  Hatton,  Mr,  H, 
England.  Mr.  S.  White,  Mr,  C.  D.  Stanley,  Mr, 
W.  Thorn.  Mr,  Mason,  and  Mr.  A,  de  Turckheim 
(secretary). 

Sir  Akphuk  Sr,\.\LEv,  G,B,E,,  M,P,  (chairman  of 
council),  who  had  been  seized  with  illness,  sent  his 
address,  which  explained  that  there  was  a  net  credit 
balance  of  £87  on  the  year's  working,  with  a  total 
of  £608  to  carry  fonvard,  of  which  £550  was  in- 
vested in  War  Bonds.  The  feature  of  the  year  was 
the  setting  up  of  the  Board  of  Trade  Tramways 
Committee,  of  which  their  past  vice-chairman,  Mr. 
Devonshire,  ha<i  been  appointed  chairman,  A  better 
choice  could  not  have  been  made,  Mr.  S,  Sellon 
and  Mr.  How-ley  had  been  appointed  to  represent 
the  association  on  that  Committee,  This  committee 
was  urgently  needed,  for  a  great  variety  of  ques- 
tions covering  the  whole  field  of  tramway  work  had 
to  be  dealt  with.  They  might  not  have  got  all  they 
wanted,  but  at  least  tramway  administrators  and 
managers  now  knew  where  to  go  and  to  whom  jto 
apply.  There  had  been  a  perfect  epidemic  of  de- 
mands for  increased  wages,  at  first  local,  afterwards 
national.  Great  unrest  prevailed,  and  the  Com- 
mittee on  Production  made  awards  week  after  week 
till  there  was  hopeless  confusion.  At  last  there  was 
a  demand  for  a  national  award  of  a  20s.  bonus,  and 
a  comeiittee  was  formed  to  represent  the  undertak- 
ings before  the  Comnnttee  on  Production.  Since 
then  there  had  been  a  further  demand  for  a  izh  per 
cent,  increase  or  its  equivalent.  In  the  result  an 
award  was  made  on  July  9th,  increasing  the  20s. 
bonus  to  25s.  per  week,  and  was  in  full  settlement  of 
any  claim  with  respect  to  the  bonus  of  I2i  per  cent. 
A  claim  for  an  equal  bonus  to  women  failed.  They 
highly  appreciated  Mr.  Howley's  work  at  both  arbi- 
trations. So  far  back  as  1916  steps  were  taken  to 
obtain  relief  by  pressing  for  powers  to  increase 
fares.  Nothing  was  done  till  last  April,  when  a 
House  of  Commons  Committee  was  appointed, 
l^st  June,  the  Committee  reported,  not  in  favour 
of  a  short  measure  which  would  have  allowed  the 
situation  t'o  be  dealt  with  quickly,  enabling  some  of 
the  hard-hit  undertakings  to  take  advantage  of  the 
summer  season,  but  submitting  a  controversial  com- 
bined Bill  dealing  with  gas,  water,  electricity  and 
tramways,  the  provisions  of  w-hich  were  inapplicable 
o  tramways  generally.  This  was  a  severe  disap- 
lintment.  As  to  Industrial  Councils,  a  draft 
■scheme  for  setting  up  a  National  Council  for  Tram- 
ways was  all  but  completed,  and  any  attempt  to 
brings  employers  and  employes  into  closer  co-opera- 
lon  for  their  mutual  b€nefit  should  be  encouraged, 
.^  likely  to  lead  to  a  better  imderstanding,  harmoni- 
uus  working,  and  improved  results.  The  council 
had  also  dealt  with  such  matters  as  decimal  coinage 
in  its  application  to  tramways,  standardisation  of 
•  verhead  line  material,  national  service,  deferred 
(■pairs  and  statutory  depreciation  allowances, 
omen  drivers,  steel  tires,  &c.  The  next  matter  that 
le  committee  would  devote  attention  to  w'as  the 
-upply  of  materials  after  the  war,  and  the  Board 
of  Trade  Report  on  Electric  Power  Supplv,  tram- 
way generating  stations,  and  many  other'  kindred 
matters. 

After  the  ac" option  of  the  report  and  accounts, 
some  discussion  took  place,  at  the  instance  of  Mr. 
E.  Hatton  and  Coun.  R,  Mayne,  of  Newcastle,  as 
to  the   composition   of  the   council  as   representing 


the  municipal  and  company  sides  of  the  tramway  in- 
dustry. Six  members  retired,  including  two  muni- 
cipal'men,  leaving  only  three  out  of  eighteen.  ,  The 
council  recommended  the  election  of  six  company 
men  only.  Mr.  A.  L.  C.  F'ell  (L.C.C.  Tramways), 
Coun.  Mayne,  and  Mr,  Harvey  (Ilford)  were 
nominated,  and  the  six  vacancies  were  filled  by  ballot 
by  the  appointment  of  Messrs,  H,  England,  E,  II. 
lulwardes,  Fell,  Coutts,  Mayne  and  Baker,  two 
additional  municipal  representatives  being  thus 
added  to  the  council. 

The  Ch.mk.m.ax  opened  a  discussion  on  the  recent 
national  awards,  and  detailed  the  action  taken  by 
the  council.  He  explained  the  effect  of  the  award 
of  July  9th,  and  said  that  the  5s.  advance  was  the 
figure  expected  in  view-  of  other  decisions.  Tram- 
way employes  were  getting  veiT  excellent  remunera- 
tion as  compared  wi^i  other  classes  of  workers, 

Messrs.  Barber,  Hatton,  Cox,  White,  Mayne, 
Fell,  -Stanley  and  others  took  part  in  the  discussion, 
which  was  followed  by  a  paper  by  Mr,  E,  H. 
Edwardes  (S.  Lanes  Tramways  Co,)  on  "  National 
Industrial  Councils,"  in  the  course  of  which  he 
showed  how  the  Whitley  scheme  was  being  applied 
to  the  tramway  industry.  He  emphasised  the  far- 
reaching  nature  of  the  schemes  now  in  the  process 
of  completion,  and  said  that  the  employes  would 
have  to  be  divided  so  far  as  tramways  w-ere  con- 
cerned into   two  classes— rmunicipal  and   company. 

Mr,  Devonshire  reminded  the  members  of  what 
was  happcnin.g  with  regard  to  the  efforts  of  the 
Ministry  of  Labour  to  assist  and  train  disabled 
soldiers  and  sailors  on  their  discharge.  Large  num- 
bers of  men,  not  all  physically  fit  by  any  means, 
were  coming  into  the  market,  and  with  them  sym- 
pathy must  lie.  He  had  to  represent  the  council 
at  tKe  Ministi"y  of  Labour  in  connection  with  the 
employment  of  disabled  sailors  and  soldiers  in  elec- 
tric light  and  power  stations.  On  the  one  side 
were  five  employers'  associations,  and  on  the  other 
five  trade  unions.  They  had  started  in  a  small  way 
with  sub-station  switchboard  work,  and  the  ten 
bodies  he  had  indicated  had  under  the  constitu- 
tion power  to  nominate  their  ow-n  chairman.  With 
due  modesty  he  might  mention  that  the  trade  unions 
had  proposed  him  as  chairman  and  he  had  occupied 
the  position  ever  since.  They  were  now  called  the 
National  Advisory  Committee  for  the  whole  of  Great 
Britain  and  Ireland  in  connection  w-ith  the  employ- 
ment of  disabled  sailors  and  soldiers  for  electrical 
work.  Jle  thought  so  far  as  their  industry  was  con-' 
cerned  a  good  foundation  had  been  laid  for  the 
establishment  of   industrial  councils. 

Mr.  A.  L.  Barber  opened  a  discussion  on  "  In- 
creased Fares."  and  traced  the  efforts  to  obtain 
statutory  powers  to  enable  tramway  undertakers  to 
recoup  themselves  for  increased  cost  of  running, 
maintenance,  &c.  He  detailed  the  provisions  of  the 
new  Board  of  Trade  Bill,  and  said  that  the  first 
amendment  sought  by  the  Association  referred  only 
to  company-owned  undertakings,  and  its  effect  was 
to  suggest  that  the  Board  of  Trade  should  have 
power  to  modify  the  fares  and  charges  to  such  an 
extent  as  would  enable  companies  to  earn  5  per  cent, 
on  the  capital  properly  expended  on  the  undertak- 
ing. This  woulld  practically  put  companies  on  the 
same  footing  as  municipalities.  The  second  amend- 
ment was  to  ask  for  the  proviso  that  any  modification 
of  fares  should  not  be  less  than  a  halfpenny.  It 
was  impossible  to  say  what  would  be  the  result  of 
their  efforts,  but  members  of  the  association  could 
be  satisfied  that  everything  possible  was  being  done 
on  their  behalf. 

Considerable  discussion  ensued  as  to  the  financial 
'effects  of  the  amendments  that  were  sought,  and  in 
reply.  Mr.  Barber  pointed  out,  to  remove  misappre- 
hension, that  the  fixed  percentage  asked  for  was 
upon  capital  expended. 

IMr.  \\  .  E.  Hardy  next  opened  a  discussion  on 
the  Coal  Restriction  Order,  pointing  out  how  greatly 
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industrial  consumers  of  electric  power  were  affected 
by  the  new  regulations.  Tramways  appeared  to 
have  been  singled  out  in  the  call  made  for  economy, 
perhaps  because  they  were  easily  accessible  to 
Government  departments.  With  the  advent  of<he 
new  order  for  rationing  coal  for  householders,  the 
question  of  the  15  per  cent,  reduction  of  consump- 
tion of  electricity  by  ordinarj'  consumers  was  in 
reality  wiped  out,  and  even  the  favoured  North  came 
into  the  scheme,  so  that  he  would  not  be  surprised 
to  leani  that  considerable  modifications  might  be 
made  in  the  Coal  Restriction  Order  as  applied  to 
tramways.  He  referred  to  the  ditferent  interpreta- 
tions of  the  order,  and  said  that  a  15  per  cent,  re- 
action in  coal  consumption  meant  considerably 
ore  than  a  15  per  cent,  reduction  in  service,  be- 
cause the  standing  losses  in  a  power  station  would 
i)e  practically  unaffected.  Therefore  the  tramwavs 
with  their  own  power  stations  were  harder  hit  than 
tliose  which  purchased  energy.  He  referred  to  the 
use  of  coke  breeze,  and  particuilarly  invited  the 
pinions  of  generating  station  managers  in  the 
itter  of  burning  this  fuel. 

Considerable  discussion  followed,  in  which  the 
argument  was  in  favour  of  the  substitute  for  coal, 
and  the  proceedings  closed,  with  the  customary  votes 
of  thanks. 


TRADE    UNIONISM— P.AST    AND    FUTURE. 


(Communicated.) 
M.\.\Y  arg  the  discussions  on  trade  unionism  jn  its 
different  aspects  to-day,  and  many  are  the  criticisms 
levelled  at  the  various  unions  and  branches  of 
unions,  on  their  action  or  inaction,  their  programme 
or  their  status,  and  particularly  is  this  so  in  the 
electrical  industrj^  but  throughout  all  these  discus- 
sions and  criticisms  there  appears  a  general  impres- 
sion that  some  sort  of  trade  unionism  is  not  only 
desirable,  but  absolutely  essential  to  modern  work- 
ing conditions.  Yet  no  one  union  so  far  seems  to 
satisfy  the  requirements  of  all  its  members,  and 
others  who  would  be  members  but  for  the  fact  that 
the  union,  as  we  have  it  to-day,  is  so  obviouslv  im- 
perfect, and  that  is  wh)-  electrical  workers  are  not 
all  members  of  one  union,  and  why  jealousy,  bad 
feeling,  and  suspicion,  have  existed  between  two 
such  unions  as  the  E.T.U.  and  the  E.P.E.A. 

Nor  can  there  be  any  improvement  in  this  direc- 
tion until  the  general  principles  underlying  trade 
unionism  have  undergone  a  great  change,  and  have 
been  explicitly  defined.  The  common  formulas  of 
the  present  trade  unionism  are  not  palatable  to  all 
the  workers,  especially  in  the  electrical  industr}'. 
and  as  a  result  the  higher  or  technical  grades  of 
workers  have  not  been  attracted  to  the  unions,  yet 
even  those  who  on  political  grounds,  or  because  of 
visions  of  "  status  "  and  the  loss  thereof,  have  been 
most  antagonistic  to  the  unions  in  their  recognised 
and  usual  form,  are  beginning  to  feel  that  the 
organisation  of  labour  is  a  vital  necessity  not  only 
to  the  workman  himself,  but  to  the  nation  as  a 
whole.  Nor  can  this  be  wondered  at  when  we  con- 
sider that  many  technical  men  to-day  find  a  difficulty 
in  obtaining  more  than  about  £150  per  annum,  or 
even  less;  but  they  are  not  prepared  to  sacrifice  their 
most  cherished  principles  without  a  stniggle,  and 
so  their  only  hope  lies  in  the  formation  of  a  new 
union  whose  aims  and  objects,  although  not  entirely 
dissimilar  from  the  aims  and  objects  of  the  every- 
day union. ._ will  fit  in  more  with  their  views  on  the 
conduct  of  theirs  and  the  nation's  affairs. 

Is  it,  ^therefore,  possible  to  form  a  new  union 
which  wil!  be  satisfactory  to  all  classes  of  workmen, 
and  which  will  efficiently  protect  both  the  workman 
and  his  industry?  To  answer  the  question  it  would 
I  IP  necessary  to  go  into  the  whole  history  of  trade 
unionism  from  its  birth,     To  do  this  thoroughly  is 


obviously    impracticable    in  a  short  article    of  tliis 
description. 

But  let  us  have  no  doubt,  no  compromise  on  one 
point.  The  miserable  portions  of  our  population 
came  in  to  serve  a  system,  the  system  underlying 
our  principles  of  trade,  the  system  of  cheapness. 
They  never  had  a  chance  to  be  anything  but  miser- 
able, and  as  time  went  on  they  conceived  the  idea 
of  organising  in  the  hope  of  bettering  their  condi- 
tions. In  fact,  trade  unionism  sprang  up  as  a  revolt 
against  the  system,  and  was  a  protective  movement 
for  a  class  of  producers,  or  a  reaction  against  the 
traditions  of  trade.  But  in  the  first  place  they 
made  one  grave  mistake,  and  it  has  hindered  their 
progress  ever  since.  They  felt  that  as  producers 
their  interests  had  been  little  cared  for  by  their 
employers,  and  they,  m  their  turn,  thought  little  of 
the  interests  of  the  countiy.  The^-"  failed  to  realise 
that  if  the  individuals  of  a  nation  are  to  be  suc- 
cessful, then  that  nation  as  a  whole  must  also  be 
successful.  Their  only  thought,  however,  was  of 
protecting  themselves,  and  they  did  nothing  to 
fester  production  and  to  maintain  efficiency. 

It  is  true  that  trade  unionism  did  to  some  extent 
encourage  efficiency,  and  many  of  the  best  workers 
were  enlisted  in  its  cause,  but  as  a  whole  they  did 
not  realise  that  it  was  the  inferior  workman  who 
encouraged  cheapness,  and  that  he  was  the  agent 
of  the  employer  who  wished  to  depress  wages. 

To  the  working  man  the  trade  unions  stand  as 
his  last  hope  of  maintaining  his  position  in  the  social 
system.  It  is  therefore  a  good  sign  that  the  country 
generally  is  beginning  to  appreciate  the  importance 
of  production  on  the  large  scale  and  general  effi- 
ciency in  production.  No  longer  do  workmen  com- 
plain of  labour-saving  machinery,  for  they  have 
learnt  that  the  machines  increase  their  output  and 
tiiat  increased  output  means  better  wages.  All  our 
attention  is  now  concentrated  on  increasing  the 
national  output,  and  since  the  old  form  of  trade 
unionism  did  nothing"  to  encourage  output,  some 
new  form  of  unionism  is  clearly  desirable. 

This  new  trade  unionism  cannot  long  be  delayed, 
although  there  is  no  direct  evidence  that  it  is  in  the 
making.  A  new  national  policy  is  freely  talked  of. 
and  there  is  no  reason  why  the  new  trade  unionism 
should  not  ^orm  an  important  feature  of  the  national 
policy,  but  whenever,  and  however,  it  is  formed,  it 
must  be  based  on  the  recognition  of  the  producing 
character  of  the  people  as  a  whole. 

The  union  which  merely  forces  wages  up  by  con- 
tinual agitation  is  a  failure  because  we  have  learned 
by  now  that  so  surely  as  wages  increase,  so  surely 
does  the  cost  of  living  go  up  proportionately;  but 
the  union  whose  principles  are  based  on  the'  recogni- 
tion of  producing  character  will  be  favourable  alike 
to  all  classes  of  workmen'  and  will  bring  them  more 
in  touch  with  the  employers.  It  will  discourage  un- 
organised and  casual  labour,  as  well  as  inefficiency, 
and  it  will  fight  the  bad  employer.  Moreover,  it 
will  become  compulson,-,  and  although  it  will  re- 
gulate wages,  conditions  of  employment,  education 
of  the  workers,  and  the  standard  of  work  turned 
out,  it  will  not  interfere  with  management  except 
perhaps  to  help  to  control  competition. 

The  present  is  a  splendid  opportunity  for  this 
great  reform,  which  is  the  best  and  only  revolution 
we  need  in  this  country.  We  require  a  strong 
leader,  and  surely  in  the  electrical  industry  such  a 
man  can  be  found,  but  he  will  have  a  hard  office  to 
fill,  for  in  manv  the  class  prejudices  and  the 
suspicion    of   employers  are  ver\-  deeply  ingrained. 

If  only  such  a  man  can  be  found,  a  man  of 
honourable  character,  who  will  have  the  respect  and 
confidence  of  employers  and  workers  alike,  then 
we  can  feel  justly  optimistic.  Yet  our  chief  hope 
can  surely  he  found  in  that  great  British  Army, 
which  we  all  hope  to  see  soon  returning  to  civil  and 
industrial  life,  for  its  members  have  lenrncd  their 
lesson  by  hitter  experience. 

D 
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AUTOiMATIC     POWER     FACTOR 
REQULATION. 


Is  any  a.c.  power  installation  which  includes  induction 
motors  subject  to  fluctuating  loads  the  inevitable  question  of 
power  factor  has  to  be  contended  with,  particularly  so  to-day 
when  industrial  power  loads  are  developing  rapidly  in  number 
and  size,  and  it  is  becoming  increasingly  dilhcult  for  supply 
undertakings  with  their  existing  plants  to  meet  the  demands 
of  their  customers.  Moreover,  where  the  charge  for  powor 
is  on  a  k.v.a.  basis,  it  Ls  obviously  to  the  consumer's  advan- 
tage to  reduce  his  power  bill  by  regulating  the  power  factor 
of  his  system  and  keeping  it  as  near  unity  as  pos.siblo.  and,  if 
this  regulation  can  be  carried  out  aufomaticaUu  wifhuot 
complication  or  other  operating  disadvantages,  the  additional 
i-ost  of  the  automatic  gear  becomes  negligible  in  comparison 
with  the  direct  saving  of  money  it  brings  about. 

The  three  methotls  by  means  of  which  the  powe.r  factor  of 
an  \.c.  installation  cjin  be  improved  may  be  broadly  classified 
as  follows  :  — 

1.  The  applii-ation  of  phase  advancers  of  the  commutator 
type  to  individual  induction  motors. 

•2.  The  I1.W  of  static  condensers. 

3.  The  use  of  over-excited  synchronous  motors  and  rotary 
converters. 

Each  of  these  methods  has  its  advantages  and  disadvan- 
tages, and  has  been  described  and  discussed  in  the  technical 
Press  from  time  to  time.  The  third  method,  however — the 
use  of  over-excited  synchronous  machinery — is  the  only  one 
which  lends  itself  readily  to  automatic  control. 

An  interesting  example  of  this  method  of  power-factor 
regulation  is  afforded  by  a  plant  rceently  installed  at 
the  I<edston  Luck  Colliery  of  the  Micklefield  Coal  &  Lime 
Co..  by  the  advice  and  to  the  specification  of  Mr.  W.  B. 
Woodhouse. 

The  overall  power  factor  of  the  existing  electrical  system 
was  about  0.6  lagging,  and  to  correct  this  a  synchronous 
motor  was  installed  to  drive  the  ventilating  fan  for  the  pit, 
this  being  large  enough  at  the  same  time  to  furnish  sufficient 
current  to  raise  the  power  factor  of  the  whole  system  to  a 
value  approaching  unity.  The  equipment  included  a  Brown- 
Boveri  automatic  regulator  specially  adapted  for  use  with 
this  motor  in  such  a  way  that  the  field  excitation  of  the 
latter  could  be  automatically  varied  to  the  extent  necessary 
to  compensate  the  whole  of  the  lagging  current  of  the  in- 
stallation. 

The  motor  in  question  was  supplied  bv  Messrs.  Mather  and 
Piatt,  and  is  rated  at  1,000  k.v.a.,  2,000  volts,  50  cycles;  as  it 
is  only  recfured  to  give  an  output  of  360  b.h.p.  continuously 


automatically  over-excited  to  compensate  the  phase  displace- 
ment of  the  local  system  as  above  described,  will  invariably 
bring  about  advantages  and  savings  that  will  soon  repay  the 
extra  cost  of  the  special   gear. 

Fig.  2   is  a   general  diagram  of  eonnet:tions  for  automatic 
power-factor  regulation.     It  is  important  to  know   that   the 
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principle  involved  is  not  limited  to  the  case  of  isolated  syn- 
chronous motors,  but  is  applicable  to  all  .synchronous  machi- 
nery, and  in  particular  to  generating  stations  as  a  whole.  For 
instance,  in  the  case  of  a  number  of  power  stations  operating 
in  parallel,  all  the  generators  installed  in  one  or  mere  of  them 
cam  be  provided  with  equipments  for  the  automatic  regula- 
tion of  the  ix)wer  factor,  the  pressure  regulation  of  the  system 
as  a  whole  being  taken  care  of  by  one  or, more  of  the  other 
stations  feedmg  the  .same  system.  In  this  w-ay  the  pressure 
regulation  of  large  interconnected  systems  becomes  simplified 
and  improved,  whUe  the  automatic  control  of  the  power  factor 
of  the  system  is  of  great  advantage. 


Fig.   1.— Actomatic  Power-Factor   Regulator. 


for  the  fan,  the  surplus  k.v.a.  capacity  is  available  for  phase 
c:ompen.sation.  The  automatic  power-factor  regulator  (shown 
in  fig.  1)  was  supplied  by  Messrs.  Brown,  Boveri  &  Co.,  Ltd., 
Ixindon ;  it  controls  the  excitation  of  the  motor  on  the  same 
principle  as  that  of  the  well-known  pressure  regulator  made 
by  this  firm.  In  this  case,  however,  the  series  transformer 
is  inserted  in  the  bus-bars,  so  that  the  regulator  follows  every 
change  of  power  factor  on  the  system,  and  correspondingly 
varies  the  excitation  of  the  fan  motor— and  hence  the  k.v.a. 
output  of  the  latter— in  such  a  manner  that  the  power  factor 
of  the  whole  installation  is  automatically  maintained  prac- 
tically at  unity  independently  of  variations  in  the  load  and 
power  factor  of  the  individual  motors  about  the  pit. 

This  plant  has  given  very  satisfactory?  results  during  a  long 
period  of  commercial  operation,  and  is  worthy  of  speciEd 
notice  by  those  power  suppliers  who  are  troubled  with  the 
technical  difliculHes  which  a  low  pove''  f.'ictor  invariabh' 
brings  about,  and  also  by  those  power  consumers  who  have 
to  pay  for  their  power  on  a  k.v.a.  basis.  In  either  case  the 
judicious  installation  of  suitably  rat«d  synchronous  motors, 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  to  submit  particulars  of  new  or  improred 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  interest. 

Indicator   to    Call  a  Deaf   Clerk. 

A  large  firm  in  Edinburgh  employs  a  deaf  clerk,  and  the 
accompanying  sketch  shows  the  method  by  which  he  is 
called  to  the  manager's  room  when  required. 


Fig,  1.— a  Iv'oyeI;  Indicator. 

The   inventor  removed  the   glass  front  from  an   ordinary 
mechanical-replacement  indicator  and  fitted  the  indicator  so 
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that  -nben  the  flag  falls  a  large  white  marble  drops  through 
a  hole  made  for  the  purpose  in  the  bottom  of  the  indicator 
case.  Tlie  marble  falling  six  feet  on  to  the  floor  (wbere  it  is 
retained  within  an  enclosiire)  makes  suflicient  concussion  to 
ensure  attention  by  the  clerk.  The  marble,  of  course,  has  to 
be  replaced  by  hand  each  time  after  use. 

This  device  is  in  daily  use,  and  has  proved  entirely  suc- 
cessful. 

Sjpring=Mounted  Battery  Carrier  for  Motor  Vehicles. 

The  mounting  of  batteries  on  petrol  motor  vehicles  has 
always  been  a  difficult  problem,  especially  in  the  case  of  in- 
dustrial vehicles  fitted  with  .solid  tires  where  the  vibration 
.set  up  when  negotiating  rough  roads  is  great.  Some  motor 
manufacturers  have  mounted,  the  batteries  on  springs,  while 
ethers  have  attached  them  rigidly,  claiming  that  the  use  of 
sinings  causes  the  liattery  to  continue  to  vibrate  after  the  action 
III  the  heavier  vehicle  springs  has  ceased.  The  accompanying 
iihi>tration,    tig.   '2.  shows  the  battery-mounting  arrangement 

II  rently    ad  ipted    l)V     the    GdANT    MOTOR-CAB    CORPORATION,     of 

I'lcvclimd,  ().,  r.S.A.     .\s  will  beccen,  tbc  battery  is  mounted 


Fiu.  -2.— Plan,  end  and  side  Elevations  of  Spring-mounted 
Batterv  Carrier  for  Motor  Vehicles. 


for  insulation.  The  wrougbt-iron  rods  passing  through  the 
tubes  are  sub.stantially  insulated  with  mica  bushes  and 
washers,  making  a  sound  mechanical  and  electrical  resistance 
unit.  The  linn  is  at  present  making  them  in  four  sizes  and 
various  lengths  to  suit  requii-ements  in  resistance  work,  and 
they  are  being  used  in  the  construction  of  the  welding  rheo- 
stat shown  in  the  illustration,  fig.  4. 

These  rheostats  are  built  up  of  a  number  of  units,  to  carry 
a  current  of  200  amperes  by  a  sv'stem  of  paralleling,  which 
the  firm   employed  some    years   ago-  in  the    construction  of 


Fig.  4. — .4ustin-\\alter.s  Welding  Rheostat. 


their  bioscope  rheostats.  The  units  are  wound  according  to 
the  cuiTents  indicated  over  the  switches,  and  by  a  combina- 
tion of  the  ^sw'itches  the  current  can  be  regulated  from  20  to 
200  amperes  in  .5-ampere  steps.  The  units  can  also  be 
used  for  ordinai-y  series  rheostats,  and  a  special  connecting 
clamp  can  be  provided  to  enable  various  tappings  to  be  taken 
a ^  required.  Oir  account  of  their  extreme  rigidity  they  are 
suitable  for  heavy-cui'rent  starters  and   portable   rheostats. 

In  the  ca.se  of  the  welding  rheostat  mentioned  above,  the 
units  are  fitted  into  a  wrought  iron  frame  having  a  number 
(if  slots  corres|X)uding  to  the  number  of  units,  so  that  in  the 
i-.ise  of  renewal  or  repair  the  unit  need  only  be  disconnected 
and  lifted  out  of  the  slot  without  dismantling  the  entire  frame. 
\  full  list  of  sizes  will  be  available  shortly,  giving  ohmio 
values,  carrying  capacity,  and  weights,  &c.,  of  the  rheostat 
units  described  above. 


m  a  cradle  on  four  sets  of  springs,  one  half  of  each  set  lieing 
placed  between  the  cradle  and  the  battery  and  the  other  half 
below  the  cradle.  It  is  claimed  that  the  lower  springs  tend 
to  counteract  those  on  which  the  battery  rests,  so  that  the 
spring  action  does  not  continue  after  "the  vehicle  spiings 
have  come  to  rest.  A  second  spring  cradle  inside  the  main 
supportmg  one  is  provided,  it  having  U-.shaped  tops  witli 
.small  bolts  which  hold  the  edges  of  the  battery  jar  or  case 
in   place. 

The  Austin=Walters  Rheostat  Units. 
Messrs.   Austin   Walters  &  Son,   of  Little   Peter  Street. 
Manchester,  are  now  making  electric  rheostat  units,  which  we 
illustrate   below,   for  which   distinct  advantages   over  the  old 


LEGAL. 


oiisiic  "  Resistance  Unit. 

Icn  of  cast  grid  type  are  claimed.  Thev  are  cou.siderablv 
_inter  and  have  a  greater  ohmic  value  in  less  space;  they  are 
unbreakable,  rustless,  perfectly  ventilated,  and  have  prac- 
tically no  temperature  coefficient. 

They  can  be  used  in  any  position:  the  illustration  fig  .3 
gives  a  clear  idea  of  the  construction.  The  wire  or  strir> 
used  IS  a  copper-nickel  alloy  of  ample  carrying  capacity  and 
is  wound  on  a  former  with  metal  ends  supporting  four 
wrought-iron  rods,  which  are  insulated  with  mica  and  asbestos 
tubes,  over  which  a  well-spaced  wire  is  wound  and  bedded, 
fhe  aRbestos  sheets  before  being  rolled  into  tubes  are  specially 
treated  and    impregnated,    thus   rendering  them   non-hygro- 

The  asbestos  tubes  are  used  as  a  means  to  bed  and  support 
litA  wires  in  windluif,  ho  Kliarie«  heiiiK  placed  upon  t|ififi 


Rio  TiNTo  Co.,   Ltd.  v.  A.  E.  G.  Electric  Co.,  Ltd.,  and 

A.  E.  G.  Electric  Co.,  Ltd.  v.  Rio  Tinto  Co.,  Ltd. 

(Consolidated). 

{Continued  from   page   30.) 

Un  the  fifth  day  of  Mr.  GHift's  cross-examination,  Mr. 
CoLEFAX,  K.C.  said  :  Mr.  Dufty  wrote  on  his  ai-rival  at  the 
mines  on  September  26th  that  he  found  that  some  ten  day.s 
previously  the  Rio  Tinto  engineers  had  put  the  blower  set 
under  .steam,  and  that  up  to  GOO  or  800  revolutions  every- 
thing worked  in  order,  but  with  1.200  to  1,500  revolutions 
there  was  great  vibration,  and  the  set  had  to  be  shut  down. 
Do  you  mean  to  say  that  that  record  was  the  record  which 
a  man  would  have  made  if  he  had  had  the  facts  before  him? 
—I  don't  suggest  that  he  had  a  chart  before  him.  He  wrote 
that  he  had  been  informed  there  had  been  .several  runs.  The 
defendant  had  no  account  of  what  had  been  done  with  the 
machine  before  Mr.  Dufty  arrived  because  they  never  asked 
for  it. 

Continuing,  the  witness  said  he  was  cognisant  of  what 
«as  being  done  in  regard  to  the  making  of  the  new  shaft. 
Tlie  .shaft  had  been  run  for  two  hours  on  one  occasion  at  1,200 
revolutions.  It  could  not  have  been  run  up  to  the  critical 
speed,  because  it  was  not  vibrating.  When  the  machine 
was  started  they  had  never  been  told  that  theie  was  a  critical 
speed.  As  to  the  delay,  he  said  there  was  no  possible  doubt 
that  people  did  not  hke  to  work  for  the  A. E.G.  Co.,  and 
hence  the  difficulty  they  experienced  in  getting  the  new  shaft 
made,  but  at  that  time  there  was  difficulty  in  getting  such 
■\\ork  done  anywhere  owing  to  the  pressure  of  Government 
work  at  the   foundries. 

Mr.  Robert  Edward  Palmer,  mining  engineer,  formerlv 
employed  by  the  Rio  Tinto  Co.  at  theii-;it)ines,  gave  evidence 
as  to  the  changes  which  were  made  in  the  plant  and  the 
substitution  of  the  new  plant  fcjr  the  old  pyritic.  and  the 
Bessemer  plant  and  the  woiking  of  the  blowers  in  relation 
to  them.  As  to  the  trials  when  the  'haft  bent,  he  said  Mr. 
Kelton  and  Mr.  Dufty  xvere  present  (or  tha  A. E.G.  Co. 

Mr.  Colefax,  K.C!  in  opening  th«  case  for  the  defence, 
mid  tfiat  the  case  hnc],  in  part,  b«*n  ^fn\\  wtt]j  bv  tUo  arhl- 
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trat..r.  It  was  important  to  note  that  the  parties,  in  the 
ayret'iueut,  set  out  thoir  position  quite  cleajly  as  to  how 
the  matter  .should  be  dealt  with.  It  was  that  agreeiueut 
which,  coustraineil  the  arbitra'tor  to  do  what  he  did.  The 
plainUffs  sought  to  say  that  in  July,  1914,  the  reason  why 
the  tests  did  not  talie  place  was  because  <if  the  A.E.G.'s 
failure  to  deliver  plans  before  February  11th,  1914.  That 
was  the  issue  L>et\\een  them.  Upon  the  facts  as  presented  by 
the  opening  and  by  the  evidence,  there  could  have  been  no 
loss  of  output.  .\s  to  the  position  in  July,  1914,  his  sub- 
mission was  that  the  .\.E.G.  had  done  everything  that  formed 
any  part  of  their  obligation — that  so  far  as  they  were  con- 
cerned the  plant  was  erected,  and  all  that  remained  was 
to  carry  out  the  t«sts.  They  were  prevented  from  doing  that, 
not  through  any  shortcomings  on  their  part,  but  entirely 
because  it  did  not  suit  the  convenience  of  the  plaintiffs  that 
the  t<?st  should  be  carried  out.  It  was  quite  clear  that  the 
intention  was  that  the  people  from  Berlin  should  carry  out 
the  tests,  which  involved  the  starting  up  for  the  fii'st  time 
after  the  erection  of  the  machine.  Hie  defendants  suflered 
great  disadvantage,  not  from  any  fault  of  their  own.  Time 
went  on  until  October,  1914,  when  defendants  were  entitled 
to  be  paid  the  second  in.sta!ment,  which  he  submitted  had 
been  deliberately  held  back.  He  contended  that  the  break- 
down was  due  to  the  Rio  Tinto  people  having  injured  the 
machine  in  attempting  to  run  it. 

Counsel  then  reviewed  the  evidence  at  great  length,  par- 
ticularly in  relation  to  the  visit  of  Mr.  Dufty  to  the  mines 
and  the  concealment  from  him  of  what  had  been  done  in 
regard  to  the  running  of  the  machine,  which  he  contended 
clearly  showed  that  there  was  no  defect  in  the  design  of 
the  machine. 

Mr.  Richard  Thomas  Ddrran,  engineer,  of  Victoria  Street, 
We^minster,  who  prior  to  the  outbreak  of  the  war  had  been 
for  14  years  in  Berlin  as  manager  of  the  foreign  department 
of  the  A. E.G.  (Berlin)  Co.,  and  who  was  a  director  of  the 
English  company,  -ind  now  managing  director  pending  its 
dissolution,  gave  evidence  as  to  che  business  relations  between 
the  A. E.G.  and  the  Rio  Tinto  Co.,  and  the  contract  for  the 
plant  which  was  the  subject  of  the  action. 

Mr.  John  ^VILLIA^r  Flower,  formerly  manager  of  the  Lon- 
don branch  of  the  defendant  companj',  and  now  with  Dick. 
Kerr,  Ltd.,  gave  evidence  in  relation  to  the  transactions  with 
the  Rio  Tinto  Co.  as  to  the  supply  of  turbines.  He  said  that 
he  saw  Mr.  Clift  on  several  occasions,  and  he  never  said 
s<nything  as  to  the  shortage  of  steam.  There  would  have 
been  no 'difficulty  in  caiTying  out  the  tests  in  this  instance 
if  the  Rio  Tinto  people  had  wished  to  make  them.  The  de- 
fendants repudiated  any  liability  in  respect  of  the  second 
shaft  based  upon  the  fact  that  the  plaintiffs  bad  run  the 
machine  without  anyone  else  being  present.  In  August,  1914, 
Mr.  Clift  then  told  him  he  had  agreed  to  postpone  the  official 
test.  Mr.  Clift  was  then  pressing  for  the  starting  of  the 
engine  w'ithout  delay,  and  a  proposal  was  made  as  to  the 
payment  of  the  second  instalment  of  2.5  per  cent,  in  connec- 
tion with  the  starting  up.  The  plaintiffs  sought  to  keep  the 
third  instalment  in  hand  until  the  final  te.=>t  had  been  made. 
They  made  a  proposal  that  the  defendants  should  hold 
themselves  liable — that  they  should  be  bound  by  the  guarantee 
— notwithstanding  that  the  plaintiffs  had  had  the  use  of  the 
machine.  This  proposal  he  could  not  accept.  Mr.  Clift  asked 
whether  the  money  would  go  to  Germany  if  it  was  paid,  and 
witness  told  him  that  it  certainly  would  not  as  it  would  be 
paid  to  the  Board  of  Trade  supervisor.  The  Spanish  erector 
was  sent  by  the  Seville  office,  and  he  was  at  the  mines  for 
three  weeks.  In  the  end  they  had  the  statement  from  him 
that  the  plant  was  in  order.  In  his  opinion  it  w-as  absolutely 
necessarv-  that  the  plant  should  have,  a  detailed  overhauling, 
bei-'ause  even  if  a  small  detail  were  overlooked  a  serious 
accident  might  result.  Mr.  Clift  had  never  denied  that 
under  the  tflrms  of  the  agreement  the  payment  had  become 
due. 

Questioned  as  to  the  negotiations  which  had  taken  place 
in  regard  to  payments,  the  Witness  said  the  reason  why 
they  preferred  using  the  Spanish  company's  men  was  the 
•difficulty  which  existed,  owing  to  the  war,  in  getting  men 
•to  go  out  from  this  country.  In  September  an  agreement 
was  arrived  at  >mder  which  a  man  should  he  sent  out  to 
start  the  machine  and  that  an  instalment  should  be  paid  as 
soon  as  the  machine  was  working  commercially.  He  had 
no  idea,  that  the  machine  had  been  started  prior  to  that 
'interview.  In  sending  a  man  out  to  start  up  the  machine 
they  were  not  sending  him  out  to  repair  a  bent  shaft.  Had 
he  known  the  true  facts  he  would  have  been  strongly  opposed 
to  the  agreement. 

.■\t  the  conclusion  of  the  evidence  for  the  defence  the  hear- 
ing was   adjourned. 

(To   ht:   continued.) 


New  Ross  (Co.  Wexford)  Gas  Co. 
In-. the  Chanc-.-ry  Division  of^the  High  Court  of  Ireland,  Mr. 
-Justice  O'Connor-  gcanted  an.  application  by  this  company 
.confirming,  an- altcratiotr  in';the  company's  objects  so  as  to 
.provide  for -the  generation  of  electricity  for  lighting,  heating 
and  power:  changing  the  company's  name  to  "The  New 
Rass  Gas  and  Electricitv  Supply  Co.":  and  increasing  the 
capital  to  £10.0f)0  by  the  issuing  of  1,000  shares  of  £.5  each, 
ranking  fw  (lividend,  jiD«l.'in...?Jl -pther  reppects,  equally  with 


the  existing  ordinary  shades.  It  was  stated  that  from  the 
year  ended  March,  1909,  to  the  year  ended  March,  lyJl, 
the  company  paid  a  dividend  at  the  average  rate  of  8  per  coiil. 
per  annum,  free  of  income-tax;  that  owmg  to  the  incre:is<  il 
price  of  coal  and  the  increase  in  general  expenses  owing  In 
the  war,  only  b  per  cent,  could  be  paid  for  the  year  cnd-'d 
March,  1915;  that  there  was  no  divuleud  in  1916,  and  tlmi 
4  |)er  cfut.  was  paid  for  the  year  ended  March,  1917.  Thi.--, 
said  counsel,  showed  that  the  company  was  perfectly  solvcnl. 


Bruce  Peebles  &  Co.,  Liu. 
Ix  the  ir'n'bt  Division  of  the  Court  of  Session,  Edinburgh. 
ou  Eriday,  a  i)etition  was  presented  for  the  above  com])aii.\ 
lor  authority  to  summon  and  hold  meetings  of  members  uf 
the  company,  of  the  mortgage  debenture  holders,  and  of  thi- 
unsecured  debeutuie  holders,  for  the  purpose  ot  ascertaining 
their  wishes  regarding  a  .scheme  of  arrangement  which  the 
company  proposed  to  enter  into  with  both  clas.scs  of  dcbciituic 
holders  with  a,  view  to  an  alteration  or  modification  of  tlicir 
.-•vveral  and  respective  rights.  Both  classes  of  debentures 
became  due  on  July  1st,  1918.  Int<^re.st  had  be<?n  paid  on 
the  fir.st  debentures,  but  intflrest  amounting  to  £30,000  upon 
the  unsecured  debentures  was  unpaid,  but  debited  in  the 
annual  accounts  of  the  company  to  profit  and  loss.  The  un- 
secured mortgagees  had  no  right  to  demand  payment  of  in- 
terest until  July  1st,  1918.  The  object  of  the  scheme  was  to 
convert  the  unsecured  mortgages  into  preference  shares  of 
the  company,  with  a  right  to  at  least  7J  i)cr  c^nt.  cumulative 
dividend  as  from  July  1st,  1918,  and,  apart  from  other 
privileges,  to  repayment  of  their  capital  in  a  winding  up,  and 
to  a  bonus  of  50  per  cent.  For  these  rights  they  were  asked 
t<>  surrender  the  an-ears  of  interest.  In  respect  that  the 
secured  debenture  holders  agreed  to  defer  for  15  years  repay- 
ment of  their  capital,  the  scheme  gave  them  1  per  cent,  of 
additional  interest.  The  unsecured  debentm-e  holders  were 
practically  all  shareholders  of  the  company,  and  interested 
to  a  much  larger  extent  as  members  than  they  were  as  un- 
secured creditors.  All  the  meetings  were  practically  unani- 
mous in  approving  of  the  scheme,  and  the  respondents  were 
the  only  parties  opposing  in  court  its  sanction. 

.A.n.swers  were  lodged  for  Wm.  Bain  &  Co.,  Ltd.,  Lochrin 
Iron  Works,  Coatbridge,  -who  submitted  that  the  scheme  was 
unfair  and  inequitable  to  the  dissentient  creditors,  and  that 
it  ought  not  to  be  sanctioned.  It  was  proposed,  they  said, 
that  they  and  others  of  the  unsecured  debenture  holders  who 
voted  against  the  new  scheme,  should  be  compelled  (1)  to 
surrender  their  accrued  debt  (to  the  extent  of  £27,797),  and 
(•2)  to  become  shareholders  in  the  venture,  surrendering  all 
the  rights  of  a  creditor  in  enforcing  their  rights  by  diligence 
should  the  conduct,  management  or  prospects  of  the  company 
appear  to  afford  gi'ound  for  doubt  as  to  its  future.  It  was 
also  proposed  for  no  rea.son  whatever  to  give  to  the  out- 
standing heritably  secured  debenture  holders  (to  the  extent 
of  £49,850)  a  right  to  6  per  cent,  interest  per  annum  instead 
of  5  per  cent. 

Sir  George  Paul,  D.K.S.,  to  whom  the  case  was  remitted, 
reix>rted  that  the  additional  1  per  cent,  to  the  secured  de- 
benture holders  seemed  not  to  be  unreasonable,  as  they  were 
waiving  their  right  to  the  repayment  as  at  July  l.st,  of  the 
capital  of  their  debentures  to  which  they  were  entitled. 
Taking  into  consideration  the  whole  circumstances,  the  re- 
porter said  that,  in  his  judgment,  the  scheme  and  the  resolu- 
tions might  be  approved  of   by  their  Lordships. 

Objection  was  taken  by  the  respondents  to  the  competency 
of  the  application  in  respect  that  it  was  presented  on  the 
authority  of  the  directorate  alone,  without  any  preliminary 
meeting  of  the  members  of  the  company  to  consider  it^  This 
point  of  practice  was  decided  by  the  Court  in  favour  of  the 
company. 

The  Division.  Tjord  Johnst^on  dissenting,  approved  of  the 
scheme,  and  granted  the  prayer  of  the  i)etition.  The  respon- 
dents, were  found  entitled  to  their  expenses  in  the  special 
circuiii';tances  of  the  case. 


WAR  ITEMS. 


To  be  Wound=up. — The  Boiud  of  Trade  has  orderetl  llie 
following  to  be  wound  up  under  the  Trading  with  the  Enemy 
Amendment  ."Vet,  1916:— Metal  &  Machinery  Syndicate,  litd.. 
56  and  o7,  Aldermanbury,  London,  E.C.'2,  metal  and  machi- 
nery merchants.  Controller— P.  H.  Green,  60.  Watling  Sti-oet, 
E.C.4. 

Trading  with  the  Enemy. — The  London  Ga-.ette  for  July 
1'3  contains  further  lists  of  bodies  and  persons  in  the  follow- 
ing countries  with  whom  trading  is  prohibited  : — Argentine, 
Paraguay  and  Uniguay;  Bolivia;  Brazil;  Chile;  Colombia; 
Costa  Rica;  Cuba;  Ecuador;  Honduras;  Guatemala;  Mexico; 
Morocco;  Netherlands;  Netherlands  East  Indies;  Nicaragua; 
Peru;  Salvador;  Spain. 

Trade  Unionism  After  the  'War.— In  the  course  of  his 
presidential  address  to  the  General  Federation  of  Trades 
Unions,  Mr.  O'Gradv  congratulated  the  federation  on  a  rise 
in  niembership  of  1,033.000.       He  is  reported   in  the   Press 
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as  saying  that  after  the  war  there  would  be  gieater  need 
for  such  federations,  and  they  luust  have  a  large  accumulated 
reserve  to  enable  them  to  resist  foolish  action  that  -n-ould 
unquestionably  be  taken  by  certain  individual  employers  and 
by  certain  federations  of  employers.  The  fact  that  there  had 
been  very  fe^'  disputes  during  the  year'  did  not  indicate  thai 
the  workers  in  various  indu.-^tries  were  content  with  the  exiat- 
ing  condition  of  things.  The  Committee  on  Production  ha<l 
provided  machinery  which  had  prevented  social  revolts  aris- 
ing from  the  stupidity  of  employers. 

M'omen=Workers  After  the  War. — The  "Times"  states 
that  as  the  result  of  two  informal  conferences  of  leading  trade 
union  women,  held  by  the  National  Alhance  of  Employers  and 
Employed,  it  has  been  decided  to  place  before  a  large  con- 
ference of  all  women's  societies  in  the  near  future  proposals 
embodying  the  following  points : — 


,tC(l 


the 


That  the  Governtrcnt  should  to-rclate  the  tjuestions  of  women's  labour, 
r,e  conversion  or  factories  to  p^ace  industries,  and  the  distribution  ol  raw 
;i.alerial  in  such   a   way  as  to   inake  them  inter-dependent. 

Ihat  the  hours  ol  labour  of  the  womi-n  and  the  returning  men  should  be 
reduced  to  six,  five,  and  lour  hours  per  day,  so  that  al!  the  women  and  all 
the  men  work  half-time,  and  that  as  ihi  social  system  resumed  its  normal 
course,  and  as  the  wome.i  went  back  to  the  pre-war  industries,  the  hours  of 
the  men    be  increased    to  a   maximum  of  eight. 

That  any  scheme  introduced  by  the  Government  to  prevent  the  disabled  or 
pensioned  soldier  from  bein^  exploited  by  low  wages  after  the  war  be  also 
made  to  apply   to   women. 

Having  placed  these  proposals  before  a  confeienee  of 
women's  organisations,  and  of  trade  unions  that  have  women 
members,  it  is  proposed,  says  the  Times,  to  put  the  results 
liefore  the  men's  trade  unions,  then  before  the  employers, 
and  finally  before  the  Government. 

Exemption  .4pplications. — At  the  West  Denbighshire  Tri- 
bunal temporai-j-  exemption  until  January'  1st  was  granteii_ 
to  Mr.  W.  B.  Tudman,  electrician,  in  the  employ  of  the 
Colwyn  Bay  U.D.C.  It.  was  mentioned  that  the  engineer 
to  the  Council,  Mr.  A.  E.  Tudman,  had  received  an  appoint- 
ment in  a  Govei"nment  controlled  undertaking,  and  was  about 
to  give  up  his  appointment  under  the  Council.  The  applicant 
was  the  only  .skilled  engineer  left  on  the  work.  ^^Ir.  J.  Smith, 
the  gas  engineer,  who  will  take  over  the  mauageiuent  of  the 
undertaking,    supiwrttd  the  appeal. 

At  Chesterfield,  an  appeal  was  made  by  .T.  K.  Turtou  (39. 
Grade  '2),  electrical  fitter,  of  Saltergate.  He  said  that  he 
had  had  to  close  his  shop  owing  to  .shortage  of  labour.  Six 
months  were  granted. 

At  Mansfield,  there  was  a  National  Service  review  of  the 
cases  of  two  motor  men  engaged  with  the  Tramway  Co.. 
D.  W.  Rowland  (4'2,  Class  A),  and  G.  T.  Faulkner  (37,  Cla.'^.'; 
A).  The  manager,  Mr.  Walker,  said  that  the  men  were 
inspectors  and  tirivers,  and  owing  to  the  shortage  of  labour 
they  did  more  driving  than  inspecting,  and  could  not  very 
well  be  spared  now.  Conditional  exemption  was  continued 
to  Faulkner,  and  Rowland  was  granted  three  months  on  le- 
maining  in  his  present  occupation. 

At  Hastings,  Mr.  H.  T.  Elgar  appealed  for  the  retention  of 
Henry  Southerden  (47,  Gratle  '2),  electrician,  the  only  irian 
left  to  do  electrical  work,  and  who  had  been  executing  wiring 
for  over  '20  j'ears.  He.  was  respon.?ible  for  the  electrical 
equipment  of  the  theatre,  four  churches,  and  some  schools, 
and  if  he  went  that  department  of  the  business  would  have 
to  be  closed.    Three  months  were  conceded. 

At  Enfield,  exemptions  held  by  E.  C.  Flint  (40),  electrical 
engineer,  and  J.  C.  CuUiford  (37).  electrical  lamp  maker,  were 
\^ithdrawn   as   they  hold  protection  certificates. 

At  Bath,  in  the  case  of  P.  Gilham  (30.  Grade  '2),  brakesman 
and  car  fitter  with  the  Electric  Tramways,  Ltd..  Capt.  Little 
announced  that  the  National  Service  headquarters  had  wireil 
that  reviews  of  current  exemptions  for  tramway  employes 
should  not  be  procee'ded  with  at  present,  and  a  month's  ad- 
journment  was  granted. 

At  Middleton.  in  an  appeal  for  a  switchboard  attendant  at 
the  Oldham  Municipal  Electricity  Works  ('29.  Grade  1).  it 
was  contended  that  he  came  within  the  certified  occupations 
list  in  which  there  was  no  age  limit.  It  was  stated  that  he 
was  formerly  badged.  The  Tribunal  decided  against  the  con- 
tention, anci  directed  the  appellant  to  report  for  service  liy 
-■^.ugust  1st.       9 

At  Worksop,  an  electrical  engineer,  aged  40  and  Grade  2. 
was  given   exemption  until  October  1st. 

\t  Watford,  a  review  was  made  of  the  case  of  E.  Burgin 
CiO.  Grade  1),  electrician,  w-ith  Messrs.  Hopkins  &  Darley. 
f-lectrical  enaineers.  Mr.  Darley  is  in  the  Anny.  and  it  was 
stated  that  Burgin  was  the  only  electrician  left  in  the  business. 
Conditional  exemption  was  cancelled,  and  the  calling  up 
fixed  for  September  3rd. 

Malvern  Ti-ibunal  has  given  exemption  until  December  Qi^th 
to  C.  H.  Clements  (36,  Grade  2),  electrician,  wuth  Messrs. 
Sparkes   &  Houlton.  ' 

Cranbrook  (Kent)  Tribunal  has  given  B.  \.  W.  Bowler 
(4S).  electrician,  a  month  in  which  to  offer  himself  fo»  national 
service. 

.\t  Watford,  a  review  was  made  of  the  case  of  R.  E.  Candell 
f42.  Grade  2).  electrician,  in  charge  of  the  whole  of  the 
electrical  plant  of  Messi'S.  Benskin.  The  certificate  was  varied 
to   four  months, 

.At  Swmton  (Lanes.),  an  electiician  (44.  Grade  1),  engaged 
at  a  liDcal   print  works,  was  refused  exemption. 


At  Stratford»on-Avon,  an  appeal  was  made  by  J.  Cook  (47, 
Grade  2),  electrician,  of  Edstone  Hall,  engaged  with  Mr. 
Grhnths,  and  he   was  granted  conditional  exemption. 

Greenwich  Tribunal  has  refused  exemption  to  J.  Wigginton 
(18.  Grade  1),  an  apprentice  with  Messrs.  EUiott  Bros.,  Lewis- 
ham. 

At  Rickmansworth,  on  July  10th,  an  appeal  on  the  ground 
of  work  of  national  importance  was  made  in  the  case  of  J. 
Good  (44,  Grade  2),  electrical  fitter,  with  Messrs.  Beeson 
and  Sons,  electrical  engineers.  Six  months  were  granted  on 
the  man's  remainmg  in  the  same  occupation.  Mr.  S.  E. 
ISeeson  (47.  Grade  2),  partner  in  Beeson  &  Sons,  was  given 
a  similar  period  of  exemption. 

■Two  months'  temporarv  exemption  has  been  granted  by  the 
Oxford  Tribunal  to  F.  B.  Stone  (43,  Grade  2),  electrician, 
appealed  for  by  Messrs.  J.  E.  EUiott  &  Co.,  electiical  en- 
gineers. G.  A."  Bennett  (48,  Grade  2),  electrician  at  the 
University  electrical  laboratory,  was  granted  exemption  on 
taking  up  approved   work  of  national  importance. 

At  Rochdale,  exemption  until  October  31st  was  granted  to 
J.  E.  Kershaw  (37,  Grade  1),  tramway  traffic  clerk,  the  only 
member  of  tlie  original  staff  left  in  the  traffic  oflfice.  A.  Wor- 
rall  (31,  Grade  '2),  and  C.  Robinson  (30,  Grade  2),  motormen 
on  the  Corporation  tramways,  were  directed  to  report  for 
Service  by  July  31st. 

At  the  Cumberland  Appeal  Tribunal,  an  appeal_  was  made 
for  an  electrician  and  motor  mechanic,  aged  45,  married, 
Grade  2,  by  Mrs.  Lamb,  of  Hayton  House,  for  whom  he  was 
looking  after  electric  hghting  and  power  plant  which  cost 
:65,0O0,  as  well  as  the  water  supply.  It  was  remarked,  accord- 
ing to  a  local  newspaper  report,  that  the  man  waa  a  "  pure 
luxury  servant  for  one  single  person  alone,"  and  he  was 
ordered  to  join  up. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Correspondents  shmdd  forward  their  communi- 
cations at  the  earliest  possible  moment.  jVo  letter  can  be  published 
unless  io«  hare  the  writer's  Tuime  and,  address  in  our  possession. 


Cable  Discounts. 

This  morning  T  have  no  fewer  than  seven  letters  from  cable- 
makers  advising  increases  in  prices  tor  cables.  Seeing  that  the 
whole  of  the  seven  letters  are  identical,  it  appears  to  be  a  great 
waste  of  money  to  send  them  all  out. 

Could  not  our  cable  makers  arrange  for  their  Association  to  send 
one  notice  on  behalf  of  the  whole  of  the  firms  .'  The  much-needed 
economy  of  paper  that  woiild  result  from  this  would  be  very 
considerable. 

Cable. 


Heating  and  Cooking  by  Electricity. 

In  your  current  issues  leader  I  am  quoted  as  having  distributed 
to  my  consumers  a  leaflet  pointing  out  the  saving  in  fuel  effected 
by  the  adoption  of  electric  cooking. 

This  leaflet  is  attributed  to  me  in  error,  as  I  am  quite  unaware 
that  any  consumer  of  mine  has  obtained  the  results  stated,  and  I 
certainly  have  not  given  publicity  to  any  such  figures. 

As  possibly  this  disclaimer  might  suggest  that  I  am  doubtful  of 
the  authenticity  of  the  achievement  quoted,  permit  me  to  say  that 
this  is  not  the  case. 

For  some  time  past  I  have  been  energetically  recommending 
the  use  of  electric  ctMking  apparatus  to  my  consumers,  with 
altogether  gratifying  results,  and  I  might  say  that,  when  the 
advisability  of  opening  a  National  Kitchen  in  Horsham  was 
under  consideration  some  time  ago,  there  is  no  doubt  that,  had 
the  project  materialised,  the  necessary  cooking  would  have  been 
done  by  electricity. 

There  is  not  the  slightest  doubt  that,  with  ctirrent  obtainable  at 
anything  like  a  reasonable  figure,  electric  cooking  is  infinitely 
preferable  to  either  gas  or  coal  cooking — both  from  the  points  of 
view  of  economy  and  efficiency— and  I  can  give  instances  from  my 
own  observation  in  proof  of  this. 

A  certain  firm  recently  placed  on  the  market  a  small  oven  suit- 
able for  doing  the  baking,  kc,  of  a  small  family  of  from  five  to 
six  persons.  Three-heat  regulation  is  provided,  the  top  loading 
being  600  watts,  the  middle  loading  tOO  watts,  and  the  bottom 
loading  200  watts.  After  an  initial  i.'>  or  20  minutes  on  the  high 
heat  the  bulk  of  the  cooking  can  be  carried  out  on  either  the 
medium  or  the  low  heat,  depending  upon  the  kind  of  food"  to  be 
cooked.  From  this  it  will  be  seen  that  with  current  at  2d.  per 
unit  the  cooking  costs  r2d.  per  hour  on  the  high  heat,  'Sd.  per 
hour  on  the  middle  heat,  and  'id,  per  hour  on  the  low  heat.  For 
generiil  cooking  over  a  continuous  period  of,  say,  three  hours,  the 
cook  can  obtain  satisfactory  results  by  putting  on  the  high  heat  for 
one  hour  and  the  low  heat  for  two  hours,  giving  a  total  current 
consumption  for  three  hours'  cooking  of  one  unit,  costing  2d. 

This  is  an  example  for  our  gas  friends  to  think  about,  and  it  is 
one  I  can  prove  from  my  own  experience,  as  I  have  had  in  daUy 
use  for  several  months  in  my  own  household  the  oven  mentioned 
above. 

To  my  mind,  the  greatest  obstacle  in  the  way  of  the  general  use 
of  electric  cooking  apparatus  is  the  expense  of  boiling  water  in 
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bulk  electrically,  ttinl  this  obstiicle  ia.  I  am  afraid,  to  a  jircat  cxtoiil 
inaurmountable.  Consumers  very  frequently  shelve  the  matter  of 
electric  cooking  when  told  that  it  will  be  advisable  to  install  a 
coke  boiler  to  obtain  reasonable  supplies  q(  hot  or  boilinj;  water, 
and,  to  (rive  the  Kaiser  his  due,  this  is,  I  am  afraid,  where  our  f;as 
friends  score. 

H.  L.  Cottam, 

Kiiijineer  ami  MuiUKJir,  Hleetniitij   W'tirkx. 

Horsham.  Jnlij  VMIi,  1918. 

[We  reKr«t  that  the  leaflet  in  que-stiou.  which  was  issued  by  Mr. 
Napier  Prentice,  managing  director  of  the  Suffolk  Electricity 
Supply  Co.,  Stowmarket,  was  erroneously  attributed  to  Mr.  Cottam. 
—Eds.  Ei,ec.  Rev.  ] 

Referrinjr  to  the  leading  article  in  your  current  issue  upon 
heating  and  cooking  by  electricity,  as  makers  of  cooking  appaiatus 
by  coal,  steam,  gas.  and  electricity,  it  may  be  interesting  to  both 
pessimists  and  pacifists  in  electric  cooking  to  learn  what  one  firm, 
amongst  many  makers  of  electrical  cooking  e<iuipment,  is  turning 
out  for  ctintcen  restaurants  at  the  present  time.  Within  the  last 
three  years  the  output  of  imr  electrical  department  in  canteen 
restaurant  type  apparatus,  exclusive  of  domestic  and  industrial 
heating  appliances,  is.  in  the  aggregate,  round  about  60.000-H  P. 
capacity,  and  the  demand  is  still  increasing.  In  our  experience* 
this  demand  for  electrical  cooking  apparatus  is  chiefly  due  to  the 
overall  saving  in  money  represented  in  labour,  fuel,  food,  running 
and  maintenance  costs,  rent,  rales  and  taxes,  floor  space,  cartage  of 
coal  and  ashes,  decoration,  ice ,  apart  from  the  recognised  advan- 
tages and  superiority  of  electricity  as  a  heating  medium  compared 
to  flame  methods,  in  its  simplicity  and  convenience  of  operation, 
perfection  in  cleanliness,  and  hygienic  vrorking  conditions. 

Given  cheap  electricity  for  the  million,  and  hiring  powers  for 
apparatus  such  as  are  enjoyed  by  the  gas  interests,  electricity  will 
undoubtedly  take  first  place  in  our  homes  and  restaurants,  &c.,  for 
cooking,  heating,  cleaning,  lighting,  and  other  labour-saving 
devices. 

V„r  III,-  Falkirk  Iron  Co.,  Ltd., 
0.  G.  Xoniis. 

Falkirk. ./«/(/  \blh.  I'.ll^. 


BUSINESS  NOTES. 


Manufacturers'  Council. — The  Fctleratioa  of  British 
Industries,  the  British  Empire  Producers'  Organisation,  and  the 
.Imperial  Council  of  Commerce  have  formed  a  .Joint  Council : — 

1.  To  consider  and  report  upon  any  questions  of  mutual  interest  retiecting 
the  common  aims  of  the  three  bodies— viz.,  to  ensure  the  conser\'ation  and 
development  of  the  industry,  production,  and  commerce  of  the  United  Kingdom 
and  her  Overseas  Dominions,  and  submitted  by  any  one  of  the  three  constituent 
bodies. 

2.  To  initiate  the  consideration  of  any  such  subject,  and 

3.  To  take  any  action  in  relation  to  such  subjects  that  may  be  specifically 
authorised  by  tlie  constituent  bodies. 

By  means  of  this  Joint  Council  concerted  action  will  be  possiVjle 
between  accredited  bodies  representative  of  the  business  interests — 
both  industrial  and  commercial — of  the  United  Kingdom  and  the 
Overseas  Dominions,  and  its  recommendations  will  naturally  carry 
weight  with  the  Government. 

Book  Notices.  —  Terhnlnl  Siiiijilfmeiit  to  fhe  Dnilfi 
Iteriew  of  tlir  Fiirehjit  °rex.s.  London  :  H.M.  Stationery  Office. 
Price  6d.  net  (fortnightly). — One  of  the  tasks  of  theGeneral 
Staff  at  the  War  Olfice  during  the'  war  has  Ijeen  the  issue  of  a 
daily  review  of  the  foreign  Press,  the  scDpe  of  which  has  been 
extended  from  time  to  time  by  the  preparation  of  supplements 
ilealing  with  special  subjects.  A  fortnightly  technical  supplement. 
compiled  with  the  co-operation  of  the  Institution  of  Civil 
Engineers,  was  added  to  the  list  in  January  last,  and  since  then 
has  been  widely  circulated  through  official  channels,  for  the  assist- 
ance of  naval  and  military  workers.  It  has  been  warmly  welcomed 
by  tho.se  entitled  to  receive  it,  but  its  usefulness  has  been  limited 
hitherto  by  the  fact  that  it  has  been  inaccessible  to  many  profes- 
sional men  and  firms  to  whom  it  would  be  of  interest.  This 
limitation  has  now  been  removed  by  the  decision  to  place  the 
technical  supplement  on  sale,  and  the  issues  of  May  2.'^th  and  sub- 
sequent numbers  may  be  obtained,  at  the  cost  of  lid.  each,  through 
any  bookseller,  or  directly  from  H.M.  Stationery  Office.  Information 
extracted  from  the  foreign  Press  is  noted  as  briefly  as  possible,  full 
summaries  being  given  only  in  the  case  of  articles  of  special  interest. 
In  addition,  a  technical  information  .service  is  available  to  answer 
inquiries  from  Government  Departments  or  engineers  desiring 
information  on  engineering  questions  generally,  so  far  as  this 
is  obtainable  from  technical  literature,  engineering  societies' 
records,  or  similar  sources. 

Two  pimphlets  relating  to  the  testing  of  scientific  glassware 
have  been  received  from  the  National  Physical  Laboratory ;  one 
gives  instructions  as  to  the  method  of  sending  such  apparatus  to 
the  Laboratory,  the  other  describes  the  nature  and  scope  of  the  tests, 
for  which  a  special  building  is  being  erected  and  equipped. 

■'  Thermal  Expansion  of  Alpha  and  of  Beta  Brass  Between  O'  and 
liOU'  C,  in  Relation  to  the  Mechanical  Properties  of  Heterogeneous 
Brasses  of  the  Muntz  .Metal  Type."  By  P.  D.  Jlerica  and  L.  W. 
Schad.  (Scientific  Papers  of  the  Bureau  of  Standards,  No.  321, 
May,  191. S.J  Washington  .  Government  Printing  Office.  Price 
10  cents, 


"Science  Abstracts."  Sections  A  and  li.  Vol.  .\X1.  Part  li. 
June  29th,  1918.  London  :  E.  .>c  F.  N.  Spon,  Ltd.  Price  Is.  (id. 
net  each. 

"  Dynamo  and  Motor  .Vttendants  and  their  Machines."  Ninth 
edition.  By  Frank  Broadbent.  Pp.  xv.  -f  212  ;  107  figs.  London  : 
S.  Rentell  \;  Co.,  Ltd.     Price  :is.  6d.  net. 

'■  Pimml i ng.i  of  the  American  Institute  of  Electrical  Engineers.  " 
Vol.  XXXVli,  No.  7.  July.  1918.  New  York:  The  Institute. 
Price  Jl. 

"The  Post  Office  Electrical  Engineers'  Journal."  Vol.  II. 
Part  2.  July,  1918.  London;  H,  Alabaster,  Gatehouse  .V  Kcmiie. 
Price  Is.  net. 

"  Wireless  Telegraphy  and  Telephony. "  By  W.  H.  Eccles. 
Second  Edition.  Pp.  xxiv.  +  '>\4  ;  I:i4  figs.  London  :  Benn 
Brothers.  Ltd.     Price  22s.  net. 

U.S.  Exports  of  Electrical  Goods.— The  (lisupiiearancc 

of  German  comi>etition  has  greatly  favoured  the  expansion  of  the 
.Vmerican  electrical  industry.  Owing  to  the  export  restrictions  in 
vogue  in  France  and  England,  the  United  States  is  about  the  only 
country  at  present  that  is  in  a  ])osition  to  replace  Germany  in  Ihi' 
world's  market.  The  following  figures  will  show  the  great  progress 
made  by  the  United  States  in  the  exportation  of  electrical  goods 
since  the  war  ;— For  the  vears  ending  June  30th.  1914.  133.000,00(1 
fr.:  1915.  1 0.5,000.000  fr. :"  1916,  160,000,000  fr. ;  1917,275,000,000  fr. 
These  figures  show  that  the  value  of  exports  for  1917  was  70  per 
cent,  above  those  of  1916  and  105  per  cent,  above  those  of  1914. — 
Ami'ri,;!,,  M„chii,i<t. 

Trade  Announcements. — As  from  .Tuly  24th  the  address 
of  Mr.  Archibald  Ca.mpbell  is  altered  to  8,  Wolseley  Road,  N.  8. 
Telephone  :    "North  2601." 

Owing  to  military  service,  Mr.  E.  Craoos,  electrician,  of  Sheer- 
ness.  has  had  his  stock  sold  by  auction. 

Catalogues  and  Lists. — St.anion  Ironworks  C!o., 
Ltd..  near  Nottingham. — Pocket  illustrated  catalogue  of  c.i. 
socket  and  spigot  pijies.  flangetl  specials,  manhole  covers,  surface 
boxes.  i"cc.  . 

Messrs.  Hkjcs  Bros.,  Summer  Hill  .Street.  Birmingham. — 
Stock  list  of  standard  shunt-wound  protected  motors  from  '17  H. p. 
to  22  H.r. 

Fuller  Acodjiulator  Co.,  Ltd.,  Woodland  Works,  Chadwell 
Heath,  Blssex. — Illustrated  leaflet  respecting  the  "  Fuller  "  electric 
safety  lamp. 

Automatic  and  Electric  Furnaces,  Ltd.,  0,  Old  Queen  Street, 
London,  S.W.I.  Pamphlet  dealing  with  the  correct  normalising 
of  carbon  steel. 

New  State  Steel  Works  in  Australia. — The  immediate 

establishment  of  State  steel  works  in  Queensland  is  recommended 
by  the  Royal  Commission. —  The  Times. 

A  National  Trade  Mark. — We  have  received  a  circular 

of  16  pages,  in  which  Mr.  Paul  E.  Derrick,  of  Norfolk  Street, 
Strand,  sets  forth  a  "statement  of  the  case"  for  National  Trade 
Marks  for  the  identification  of  the  origin  of  commercial  products. 

Non-Ferrous    Metal    Industry.— Tiie    President  of   the 

Board  of  Trade  has  appointed  the  following  Committee  to  hear 
applications  under  the  Non-Ferrous  Metal  Industry  Act  :  Sir  D. 
Stewart-Smith  (chairman),  Mr.  C.  A.  Russell.  Sir  H.  Elverston.M.P.. 
Mr.  H.  J.  Mackinder,  M.P.,  Sir  E.  Hiley  (Federation  of  British  In- 
dustries), and  Mr.  E.  Manville  (Association  of  Chambers  of  Com- 
merce). The  secretary  to  the  Committee  is  Mr.  C.  R.  Woods.  Board 
of  Trade,  Gwydyr  House,  Whitehall.  London,  S.W.  1. 

.V  list  of  further  licences  granted  under  the  above  Act  appears 
in  the  Loiuhui  (iazette  for  July  12th. 

Liquidations. — A.    Yernon-Ward    (Londox),    Ltd. — 

Under  the  compulsory  winding-up  order  made  last  March,  the 
report  of  Mr.  H.  E.  Burgess.  Official  Receiver,  has  been  issued  to 
the  creditors  and  shareholders.  The  accounts  filed  under  the 
liquidation  show  liabilities  £22,635,  assets  valued  at  i:6.981,  and  a 
deficiency  of  £29.581  as  regards  contributories.  The  company  was 
incorporated  as  a  private  company  on  May  17th,  1915,  for  the 
purpose  of  carrying  on  the  business  of  electro-therapeutists  ice. 
The  nominal  capital  was  originally  £10.000,  and  was  subsequently 
increased  to  £20.000.  The  directors  were  Messrs.  .\.  Vernon- Ward 
(who  died  on  December  l.")th,  1917),  A.  Lewis,  and  A.  J.  Wells. 
The  issued  capital  was  £14,148,  of  which  £3,S35  was  subscribed 
for  cash.  The  company  in  May.  191.'i,  acquired  from  the  Natural 
Radium  Ore,  Ltd.,  certain  therapeutic  plant  and  effects  for  £250 
cash  and  a  debenture  for  £2.000  issued  to  Mrs.  Veruon-Ward.  The 
directors  further  undertook  to  pay  to  Mrs.  Vernon- Ward  .1:9.998  in 
consideratiooi  of  services  rendered  and  expenses  incurred  in  con- 
nection with  the  formation  of  the  company  ;  also  to  discharge  all 
trade  liabilities  of  the  vendor  company.  In  August.  1916,  the 
company  acquired  from  Mrs.  Vernon-Ward  the  exclusive 
licence  for  making,  using,  and  vending  an  apparatus  for 
applying  electric  treatment  for  curative  and  other  purposes. 
The  consideration  was  £1,000  in  cash  and  certain  royalties. 
The  company  had  no  capital  at  the  commencement,  the  cash  sub- 
scribed shares  not  being  issued  till  the  end  of  1915  and  early  1916. 
In  the  meantime,  assistance  was  rendered  l)y  Mrs.  Vernon-Ward, 
who  proviaed  the  company  with  the  proceeds  of  sale  of  certain 
other  vendor  shares.  The  business  of  the  company  was  apparently 
conducted  and  controlled  entirely  by  Mr.  Vernon-Ward,  who  domi- 
nated the  board.  His  remuneration  was  never  fixed,  and  he  drew 
upon  the  company's  funds  without  restraint,  his  drawings  amonnt- 
ing  to  about  £.'i.000  per  annum.  These  drawings  were,  upon  his 
instructions,  debited  to  the  account  of  Mrs.  Vernon-Ward,  in  all 
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probability  for  the  reason  that  he  was  an  undiacharsred  bankrupt, 
and  Mrs.  Vernon-Ward  is  now  returned  as  a  debtor  for  £13,103. 
the  balance  standing:  to  the  debit  of  her  account.  A.  Vernon-Ward 
(Hove),  Ltd.,  .\.  Vemon-Ward(Manchester),  Ltd.. and  A.  Vernon- Ward 
(Consolidated),  Ltd.,  were  companies  formed  with  simCar  objects 
to  the  Loudon  company.  The  provincial  companies  appear  to  have 
lent  considerable  sums  to  the  London  company,  and  all  the  com- 
panies accommodated  each  other  from  time  to  time.  According  to 
the  statement  of  affairs,  the  London  company  is  indebted  to  the 
provincial  companies  as  follows: — A.  Vernon-Ward  (.Hovel,  Ltd., 
±'2,281  ;  A.  \ernon  Wai-d(Manche.ster').  Ltd., -■t4,.'>92  :  and  A.Vei-non- 
Ward  i('onsolidate<ll,  Ltd..  A'6,J4t>.  In  October,  lv<17.  the-  company 
.Hciiuired  an  invention  for  the  alleviation  of  (leafne9.i.  The  failure 
of  the  company  is  attributed  to  Vernon-Ward's  extravagance,  to 
insufficient  working:  capital,  and  to  excessive  interest  paid  on 
money  borrowed.  Mr.  A.  F.  Dickin,  C.A.,  has  been  appointed 
liquidator,  with  a  Committee  of  In8j>ection. 

General  E-nginekring  Accessories,  Ltd. — Meeting,  .Vuorust 
nth,  at  120,  Blackfriars  Road,  S.E.  to  hear  an  account  of  the 
winding  up  from  the  liquidator,  Jlr.  H.  Chapman. 

Patents  and  Alien  Enemies. — The  B.  of  T.  annoiinees  in 

the  Liiadvii  liazettr  that  all  licences  that  have  been  granted, 
authoriging:  the  payment  of  fees  for  the  grant,  registration,  or 
renewal  of  patents,  designs  and  trade  marks  in  an  enemy  country, 
or  for  applications  on  behalf  of  enemy  subjects,  payable  in  this 
country  and  the  Dominions,  are  revoked,  and  that  in  future  all  such 
payments  are  prohibited. 


\ 


LIGHTING  AND  POWER  NOTES. 


Aberystwyth. — Proposed  Hydro-Electric  Scheme. — 

Prof.  O.  T.  Jones  submitted  to  the  T.C.  a  report  on  the  proposed 
hydro-electric  scheme,  and  stated  that  he  had  come  to  the  conclusion, 
.vith  an  assumed  average  rainfall  of  i>0  in.,  that,  without  large 
storage  and  careful  regulation  of  the  discharge,  it  would  not  be 
safe  to  reckon  upon  more  than  21  h.p.  on  a  50-ft.  fall  under  the 
most  unfavourable  conditions,  though  for  many  years  it  might  not 
fall  below  tlO  or  80  h.p.  He  had  also  made  calculations  assuming 
the  average  rainfall  to  be  as  high  as  SO  in.,  in  which  case  power 
yielded  under  unfavourable  conditions  on  a  ,50-ft.  fall  would  be 
between  39  and  48  H.P. 

Australia.  —  Victoria.  —  Hydro-Electric  Scheme. — 

The  River  Latrobe  Hydro-Electric  Co.  has  been  formed  with  a 
capital  of  £20,000  to  install  a  2.'J0-H,p.  hydro-electric  plant  to 
supply  the  towns  of  Warragul,  Xeerim,  Drouin,  and  Trafalgar  with 
electricity  for  light  and  power  purposes.  Mr.  V,  .T.  Crowley. 
A.A.I. E.E..  is  consulting  electrical  engineer  and  manager  of  the 
company. 

Melbourne. — The  City  Council  has  adopted  the  recent  pro- 
posals for  the  licensing  of  wiremen,  and  has  appointed  a  repre- 
sentative to  accompany  the  deputation  which  is  to  wait  on  the 
Minister  for  Public  Works  with  the  object  of  seeking  legislation 
on  the  subject. —  CommnnweaUU  Engineer. 

Barnsley.  —  The  T.C.  has  decided  to  appoint  an 
independent  expert  to  advise  on   the    electricity  supply   in   the 

district. 

Bath. — The  paragraph  entitled  "  Bristol,"  in  our  last 
issue,  should  have  appeared  under  the  heading  of  "  Bath." 

Bootle.— Price  Increase. — The  T.C.  has  increased  the 

charges  for  electricity,  from  September  30th  next,  for  lighting, 
power,  and  other  purposes  by  17.5  per  cent.,  making  a  total  war 
advance  of  80  per  cent.  In  cases  where  the  charges  are  made  and 
adjusted  to  the  variation  in  the  price  of  coal,  the  price  will  be 
increased  by  \'2^  per  cent. 

Bradford.— Year's  WoRKiN(i.— The  Corporation  elec- 
tricity department  accounts  for  the  past  financial  year  show  that 
the  energy  sold  exceeded  55,.')00,0f/l)  units,  compared  with  46,000,00(1 
in  the  previous  year.  The  total  income  was  £237,000,  against 
£200,000.  and  the  net  income  £10,8()0,  or  £951  le.ss  than  in  the 
preceding  year.  Coal  cost  £18.300  more  than  in  the  previous  year, 
and  other  causes  of  increased  working  cost  have  been  the  increases 
of  wages.     Capital  charges  increased  by  £4,7.50. 

Burton-on-Trent.— Price    Increase.— The    T.C.    has 

increased  the  price  of  electricity  by  35  per  cent,  for  power,  and 
by  15  per  cent,  for  lighting. 

Bury  St.  Edmunds.— Mains  E.xtension.— The  T.C.  has 

decided  to  extend  the  electricity  mains  to  the  Fornham  Road 
district,  at  a  cost  of  £(525.  It  was  stated  at  a  meeting  of  the 
Council  that  the  railway  company  contemplated  using  electric 
power  in  connection  with  its  wagons. 

Canada.  —  New    E.S.    Company.  —  The    Corporation 

d'Energie  de  Montmagny,  Ltd.,  has  been  formed,  with  a  capital  of 
$400,000,  to  sunply  electricity  and  gas  in  the  counties  of  Lotbiniere, 


Levis.  Dorchester,  Beauce,  BeUechase,  Montmagny,  L'Islet,  Kamou- 
raska.  and  Temiscouata. — Electrical  Xews. 

Water  Power, — An  Order  has  been  issued  by  the  Ontario 
Government  authorising  the  production  of  130.000  H.P.  at  Nepigon, 
New  Ontario,  with  the  object  of  developing  the  mineral  resources 
of  that  district.  The  Ontario  Government  has  also  authorised  an 
increase  in  the  electrical  equipment  at  Niagara  Falls  to  the  amount 
of  £100,000,  and  the  development  of  300,000  H.P.  on  the  Rideau 
and  St.  Lawrence  rivers.  .Sir  Adam  Beck  stated  that  the  Commis- 
sion could  supply  the  American  side  with  2(i0.000  H.P.  Ijy  the 
autumn  of-  1919,  increasing  by  30,000  HP,  a  month  until  the 
maximum  of  30ii,000  H,i'.  was  reached.  It  is  hoped  to  have 
available  in  five  years  2.250,000  H.P.,  e<iuivalent  to  50,0i)0,00i) 
tons  of  anthracite  coal  a  year. — The  Time-i. 

Carlisle. — Annual   Accounts. — The  annual   rejxirt  of 

the  Corporation's  electricity  undertaking  for  the  past  year  shows  a 
net  profit  of  £1,295,  compared  with  a  loss  of  £196  in  the  previous 
year.  The  units  sold,  the  income  derived,  and  the  output  had  been 
in  advance  of  all  previous  years. 

Carshalton.Wallington,  and  Cheam.— Price  Increase.— 

The  price  of  electricity  to  these  places  has  Ijeen  revised  as  under,  as 
from  the  Midsummer  quarter,  by  the  South  Metropolitan  E.T.  and 
L.  Co.  : — Lighting,  6d.  per  unit,  -f  10  per  cent.  ;  power  and 
heating,  a  war  charge  of  id.  per  unit. 

Continental.  —  Sweden. — Among  the  new  electricitv 
undertakings  recently  formed  in  Sweden  are  the  Sundals  Ryrs 
Kraft  Aktiebolag,  formed  at  Sandals  Ryr,  with  a  maximum  capital 
of  £11,500.  and  the  Of  Elektriska  Aktiebolag.  Ulvekamn.  Both 
will  acquire  water-power  rights,  and  establish  hydro-electric 
stations  in  their  respective  districts. 

Switzerlasd.— It  is  stated  th.at  the  United  States  is  to  make 
representations  to  Switzerland  against  the  ''  export  "  to  Germany  of 
electric  power  in-large  quantities  for  military  workshops,  and  also 
against  the  export  of  aluminium  in  quantities  exceeding  those 
provided  for  by  agreement. 

.-      Dromore    (County    Down).  — Price    Increase.— The 

U.D.C.  has  granted  permission  to  the  E.L.  and  P.  Co.  to  increase 
the  charges  for  electricity  for  lighting  and  power  by  ^d.  per  unit. 

Edinburgh. — Annual  Accounts. — The  past  years 
working  of  the  Corporation  electricity  department  resulted  in  a 
loss  of  £2,956;  this  has  been  met  from  the  reserve  fund,  which 
now  stands  at  £99,838.  During  the  past  four  years  the  deficit  on 
the  undertaking  h.is  amounted  to  £21,946. 

Farnham. — The  11U4  E.Ti.  (Extension)  Order  has  been 

extended  for  another  year. 

Hemsworth. — Proposed  E.L.  Powers. — The  R.D.C.  has 

deferred  consideration  of  a  notification  from  the  Electrical  Distri- 
bution of  Yorkshire,  Ltd.,  of  the  company's  intention  to  make 
application  for  electric  lighting  powers  in  the  Council's  area. 

India. — '*iL     Field     Electrification. — The     Indian 

Tcriile  Jciirnal  understands  that  contracts  have  been  invited  by 
Burma  oil  companies  tor  electrifying  their  oil-field  equipment,  at 
an  estimated  outlay  of  £l,50o,000. 

Lepton. — Prov.  Order. — The  U.D.C.  has  consented  to 
the  application  of  the  Huddersfield  Corporation  to  the  B.  of  T.  for 
a  prov.  order  to  su])ply  electricity  for  public  and  private  purposes 
within  the  district. 

Newcastle-nnder-Lyme. — LiNKiN(i-up. — The  Electricity 

Committee  has  instructed  the  Stoke-on-Trent  Corporation  to  lay 
^he  main  connecting  the  Newcastle-under-Lyme  and  Stoke-on- 
Trent  electricity  works. 

Oldham. — Annual     Accounts. — The     report     of    the 

Corporation  electricity  department  for  the  last  financial  year  shows  a 
revenue  of  £79,405.  The  expenditure  was  £47,907.  and  the  net 
profit  £7,572.  compared  with  £9,032  in  the  previous  year.  The 
pumlier  of  units  sold  for  lighting  purposes  was  1.859,520,  against 
1.814,635  ;  for  power,  9,636,926,  against  9,338,100  ;  street  lighting, 
■33,187,  against  3,609  :  and  traction,  3,653,455,  against  3.349.666,  a 
total  of  15,183,088.  against  I4,50(),O10.  an  increase  of  4'67  per  cent. 
The  revenue  showed  an  increase  of  801  per  cent.  The  number  of 
lamps,  &c.,  equivalent  to  32  watts,  was  43i(.3i;i,  an  increase  of 
13.279,  and  the  number  of  consumers  2,893,  an  increase  of  50. 
The  cost  of  production  increased  from  0'69d,  to  0'75d,  per  unit, 
and  increased  war  wages  amounted  to  £2,516. 

Reading. — Mr.   (4.    F.  Craven,  general  manager  of  the 

Corporation  Tramways  Department,  has  been  appointed  Local 
Fuel  Overseer  for  the  borough. 

Rhodesia. — Loan. — The    I'mtali    T.C.    has  tborrowed 

£  12.000  for  the  purpose  of  installing  an  E.L.  scheme. 

Rickmansworth    and    Chorleywood. — Prov.   Order. — 

The  B,  of  T,  has  extended  the  prov.  order  by  one  year. 

Salford. — LiNKiNG-UP. — The  T.C.  has  accepted  a  tender 

for  cable  for  the  purpose  of  linking-up  the  .Salford  electricity 
supply  with  that  of  Manchester.  The  Manchester  electricity 
department  reports  that  the  first  instalment  of  the  new  underground 
mains  is  now  being  laid.     The  voltage  is  33,000, 
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Salisbory.  —  Proposed    Pihchask.  —  The    T.C.    has 

referred  to  the  General  Parposea  Committee  for  conaideration  the 
question  of  the  option  to  purchase  the  undertaking  of  the  E.L. 
snd  S  Co. 

Silsdea. — Proposed  E.L.  Powers. — The  District  Council 

Ims  diviileil  to  refuse  consent  tu  the  application  of  the  Electrical 
Kistrilxitloii  of  Yorkshire.  Lt<l.,  for  powers  to  siippl.v  clectricil.v 
ill  tlic  art>ii. 

Sonth  Africa. — Loan. — The  Wdlinj^'ton  (Caixi  Proviiux-) 
Municipality  jiroposes  to  twrrow  £.S,00()  for  an  electric  liprhting 
.scheme. 

Stockton-on-Tees. — The  electrical  engineer  having  )ire- 
sented  a  rej>ort  aud  estimate  (amounting  to  a  total  of  tlO.loOl  for 
providiiii;  iin  alteruatin<r-current  three-phase  .supply  from  a  sub- 
station erected  in  the  Stockton  area,  the  matter  has  been  referreil 
to  the  Lisrhtinjr  Committee  for  consideration. 

Stratford-on-Avon. — Eleitrkitv  Charges. — The  T.C. 

has  decided  not  to  sanction  any  further  increase  in  the  price  of  enei^y 
supplied  by  the  Electricity  Co. 

U.S.A.— -N'Ett  York. — The  biir  electric  lighting  com- 
panies have  arranged  for  insurance  coTerin?  bombardment  from 
the  air  or  the  sea  and  other  forms  of  war  risk.  From  sr.OOO.OOO 
to  S10.(X  10.000  has  been  taken  out  by  the  Xew  York  Edison  Co., 
and  three  millions  is  said  to  have  been  taken  by  the  United  Electric 
Light  and  Power  Co. 

Walsall. — LoAX  Application-. — Application  is  to  be 
maile  to  the  L.G.B.  by  the  T.C.  for  sanction  to  borrow  .€(i,;W4  for 
the  electricity  undertaking. 

WIgan. — I^rice  Ixcrease. — The  Electricity  Committee 
has  increased  the  price  of  electricity  for  lighting  purposes  by  a 
further  121  per  cent.,  making  2.i  per  cent,  over  pre-war  rates.  The 
charges  are  now  as  follows  : — Churches  and  offices,  6Jd.  per  unit ; 
shops  and  dwelling  houses,  ,5d.  ;  theatres,  restaurants,  &c.,  .S|d. 

Windsor.— Proposed    Bilk    Supply.— The   T.C.   has 

decided  to  take  no  action  in  the  application  of  the  Slough  and 
District  E.S.  Co.  to  supply  energy  in  bulk  to  the  Windsor 
Dectrical  Installation  Co. 


TRAMWAY  AND  RAILWAY  NOTES. 


Bradford.— ^  ear's  Workintt. — The  accounts  of  the 
Corporation  tramway  department  for  the  year  ended  March  3 1st 
last,  show  an  income  of  £3i)ii,495,  an  increase  of  £40,090  on  the 
previous  year.  The  average  income  per  car-mile  was  15'89d..  com- 
pared with  13G7d.  Traffic  expenses  amounted  to  £115,800.  as 
against  £99,700.  the  principal  item  being  £47,000  for  wages,  an 
increase  of  £28,000.  The  raU-lesa  system  showed  a  deficit  of 
£2,7110.  though  account  has  to  be  taken  of  the  feeding  value  of  this 
system  to  the  remainder  of  the  undertaking.  The  gross  profit  was 
£87.180.  and.  after  payment  of  interest  and  sinking  fund,  the  net 
profit  was  £31.376.  compared  with  £30.802  in  the  previous  year. 
The  reserve  and  renewals  account  now  stands  at  £11 1,048. 

Burnley.— AxNCAL  Accounts. — For  the  year  ending 
March  31st,  1918,  the  receipts  of  the  Corporation  tramway  depart- 
ment amounted  to  £96.967,  against  £87.039  in  the  previous  year. 
The  total  working  expenses  were  £68,203,  or  I06Id.  per  car-mile, 
compared  with  £58.604, or90.8d. jjer  car-mile.  Interest  and  sinking 
fund  absorbed  £15.531.  rent  £1,, 546,  and  income-tax  £3,818,  and 
£6,389  wa-s  carried  to  the  reserve  fund,  against  £.-).222  last  year. 

Continental.- <iERMAXV.— The    scarcity   of    means    for 

carrying  goods  has  rendered  it  highly  desirable' to  be  able  to  adapt 
ordinary  road  vehicles  so  that  they  may  be  run  on  tramcar  rails  or 
on  onlinary  roads. 

An  article  in  /eitM-lirift  des  Vrreinex  Dnitmhei- Ingcnieure.  March 
16th.  describes,  %vith  illustrations,  an  under-carriage  enablin"  a 
vehicle  to  run  on  tramcar  rails  or  on  ordinary  roads.  The  arrange- 
ment has  been  put  into  operation  at  Diisseldorf. 

Each  of  the  main  axles  of  a  road  vehicle  is  provided  with  a  pair 
of  auxiliary  axles  with  small  running  wheels.  These  auxiliary 
axles  are  situated  on  either  side  of  the  main  axle  to  which  they 
are  bracketed  by  swivelling  arms.  When  running  on  roads  all  four 
auxiliary  axles  are  raised  from  the  ground,  and  the  vehicle  runs  on 
its  road  wheels.  When  it  is  require!  to  run  on  rails  the  auxiliary 
axles  are  let  down  and  the  load  is  whollv  or  partially  transferred 
to  the  auxiliary  wheels.  This  transfer  is  effected  by  operating  a 
crank  handle  attached  to  chains  by  which  the  auxiliary  axies  are 
pulled  downwards.  thu*raising  the  vehicle  off  its  road  wheels. 

Electric  Vehicle  Progress.— A   comparison  of  the  cost 

of  doing  the  same  work  of  refuse  collection  by  electric  "tippino- 
wagons  and  by  horse  haulage,  shows  how  great  has  been  thesavin^ 
through  the  use  of  the  former.  .\t  Chester  we  note  that  as  com" 
pared  with  the  cost  of  doing  the  same  work  bv  horse  haulage  the 
saving  during  the  period  in  which  the  electrics  have  been  in  service 
IS  of  the  order  of  £788.  or  rather  more  than  the  amount  which 
has  had  to  be  put  by  in  the  same  period  in  order  to  pay  for  the 
vehicles  in  four  years.  The  tsvo  vehicles  had  together  travelled 
l.!,l.-*8  miles,  collecteJ   and    carried    5,974   tons   of   house   refuse 


delivered  217  tons  of  fuel  to  the  electricity  works,  and  conveyed 
167  tons  of  shell  and  256  tons  of  scrap  steel  to  the  railway  station. 
The  working  expenses  for  the  same  period  were  pei"  mile  — 
Drivers'  wages.  4'50d.  ;  repairs,  0'24d.  :  materials.  0'60d. :  insur- 
ance, 0'20d.  ;  electrical  energy,  2'6.'>d.  .  maintenance  of  tires.  lOOd., 
.H  total  of  £517,  or  919d,  per  "mile. 

The  income  derived  by  the  cartage  of  fuel,  shell,  aud  scrap  steel 
luniiunted  to  £48,  making  the  net  co.st  of  carting  refuse,  excluding 
interest  and  depreciation.  £469. 

The  two  vehicles  are  found  to  do  the  work  of  six  horses,  carls, 
and  men.  The.se.  if  olitalnable,  would  have  cost  for  hiring  £1,517. 
Drivers  employed  with  the  horses  aud  carts  also  assist  in  filling  the 
latter,  so  that,  in  order  to  get  a  fair  comparison,  their  wages  should 
be  deducted  from  the  cost  of  hiring.  Each  man  devotes  approxi- 
mately two-thirds  of  the  day  to  driving  from  house  to  house  and 
collecting,  and  one-third  driving  to  and  from  the  tip.  For  the 
purpose  of  comparison,  the  drivens'  wages  are  allocated  in  ecjual 
amounts  to  collecting  and  driving,  which  reduces  the  hiring  figure 
by  £2.'>7,  making  the  figures  for  comparison  : — Six  horses  and 
carts,  .£1.260:  two  eleotric  vehicles,  .£471.  leaving  a  balance  in 
favour  of  the  '  electrics  "  of  £789.  The  amount  set  aside  in  the 
period  for  the  repayment  and  interest  was  £733  6s.  8d.  The 
vehicles  were  supplied  by  Messrs.  Edison  .Vccumulators,  Lttl. 

.\t  Pontypridd  the  figures  on  the  first  six  months'  working  of 
two  Edison  2-ton  electric  tipping  wagons  make  a  good  showing  for 
electric  service,  as  the  saving  over  the  cost  of  doing  the  same  work 
by  horses  was  no  less  than  £354,  which  is  at  the  rate  of  over  £700  a 
year. 

Electricity  is  charged  at  Ijd.  per  unit,  and  the  average  consump- 
tion is  28  units  per  mile.  It  should  be  remembered  that  the 
district  is  a  hiUy  one.  The  initial  cost  of  each  vehicle  was  £1,020, 
and  for  two  vehicles  the  annual  charge  for  interest  and  repayment 
of  loan  (10  year.s)  at  6  per  cent,  accounts  for  £280.  Insurance  at 
£15,  repairs,  renewals,  and  maintenance  at  CloO,  and  an  allowance 
of  £15  per  annum  for  cleaning,  bring  the  total  of  the  fixed  annual 
costs  to  £410. 

The  working  expenses  for  the  six  months,  during  which  the  two 
vehicles  handled  4,730  tons  of  refuse,  are  given  as  follow  : — Wages 
(including  war  bonus  and  overtime),  £389  ;  fixed  costs  (interest, 
repairs,  &c..  half  of  £410),  £205  ;  electricity,  21,695  units  at  lid., 
£136  :  tires,  7,744-70  miles  at  Id..  £32.  a  total  of  £762  ;  cost  per 
ton.  3s.  2'69d. ;  average  cost  of  horse  haulage  per  ton,  4s.  9d. 

Glasgow  Cleansing  Department  employs  both  petrol  and  electric 
vehicles,  as  well  as  horse  haulage.  The  cost  per  ton  of  refuse 
handled  is  : — For  electric  Vehicles,  2s.  10'C5d. ;  for  petrol  vehicles, 
3s.  9'52d.  ;  for  horse  haulage.  3s.  3'15d. — Electric  i'e/iicle. 

Keighley. — Year's  WoRKiNf;. — In  his  report  on  ilic 
past  year's  working  of  the  tramway  department,  the  borough 
electrical  engineer  states  that  the  adoption  of  the  penny-all-the- 
way  fare  has  proved  a  success.  The  revenue  increased  by  £2,042, 
and  there  was  a  net  profit  of  £1,211.  There  was  a  loss  on  the  rail- 
less  system  of  £457,  the  car-mileage  run  being  57,158,  against 
73,277  in  the  previous  year. 

Leeds. — Mr.  B.  Hamilton,  manager  of  the  tramways 
department,  has  been  appointed  Local  Fuel  Overseer  for  the  City  of 
Leeds,  under  the  Household  Fuel  and  Lighting  Order,  191^8. 

Liverpool. — Strike. — The  tramway  strikers  returned  to 

work  on  Friday  last,  pending  arbitration. 

London. — Uxdergrounu  Railway  Accident. — Tlnongii 

the  fore  part  of  a  City-bound  train  jumping  the  metals  and  tearing 
up  part  of  the  permanent  way  between  Baron's  Court  and  Hammer- 
smith Stations,  traffic  was  interrupted  for  several  hours  on 
Wednesday  evening,  last  week. 

Accident.— On  July  13th  a  double-deek  tramcar  overturned 
whilst  taking  the  sharp  curve  at  the  north  end  of  Blackfriars 
Bridge.    Two  persons  were  injured. 

Subsidised  'Buses.— With  reference  to  the  subsidy  granted  by 
the  Government  to  the  L.G.O.  Co.,  the  Daili/  Chromcle  states  that 
the  Metropolitan  Municipal  Tramways  have  appointed  a  Committee 
to  investigate  the  matter. 

Woolwich.— The  L.C.C.  has  applied  to  the  B.  of  T.  for  an  exten- 
sion of  time  to  August  7th.  1919,  for  the  construction  of  the  tram- 
ways in  Eltham  Road  aud  High  Street. 

Northampton. —  AVages  I^ispute.— The  (_'oi-iioration  em- 
ployes, who  had  given  notice  to  strike  on  Saturday  last  unless 
their  war  bonus  was  increased  to  £1.  have  decided  to  accept  an 
advance  of  Id.  p^r  hour,  but  request  that  the  question  of  thi^ 
\2l  per  cent,  go  to  arbitration.  Cease  work  notices  have  been 
suspended  pending  a  Town  Council  meeting. 

Sheffield. — Axnial  Report. — The  annual  report  of  the 
Corporation  tramway  and  motor-bus  undertaking  for  the  year  ended 
March  25th  shows  total  capital  expenditure  of  £1,230,496.  and  the 
total  sum  provided  out  ol  revenue  for  sinking  fund  amounted  to 
£525,013.  For  the  tramway  section,  total  income  was  £601.446  ; 
total  working'  expenses  amounted  to  £413,730.  or  an  average  of 
10'17d.  per  car-mile,  being  an  increase  of  l'83d.  per  car-mile  on  the 
previous  year.  Gross  profits  were  £176,679,  and  income-tax  on 
profits  £27,339,  leaving  a  balance  on  the  y(!ar  s  working  of 
£83,904,  a  decrease  of  £4  575  on  the  previous  year.  For  the  motor- 
omnibus  section,  total  income  was  £47,641:  working  expenses, 
£36,774  :  gross  profits,  £7,084,  leaving  a  net  balance  on  the  years 
working  of  £4,042. 

The  amount  i)aid  in  allowances  to  dependants  of  enlisted  men 
was  £  1 1.363.  Passengers  carried  numbered  153.506.213.  an  inorca.se 
of    10.954.066  ;    car-miles    run    were    9,761,994  :    traffic  revenue 
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was  £11,363.  Passengers  carried  numbered  153,506,213,  an  increase 
of  10.9.54,666  ;  oar-miles  run  were  9,"61,994  ;  traffic  revenue, 
£595,080,  an  increase  of  £70,857  ;  passengers  carried  per  car-mile, 
15'73,  an  increase  of  0'97  ;  revenue  per  car-mile.  li'63d..  an  increase 
of  r74i:l. 

Southport.— The  T.C  lias  applied  to  the  B.  of  T.  for  :iii 

fsten.sion  of  time  until  August  15tli,  1919,  for  the  completion  of 
the  electi-itication  of  its  tramway  system. 

Sunderland. — ASnual    Report. — The    report    of    the 

Corporation  tramway  undertaking-  for  the  year  ending  March  31st 
shows  a  gross  capital  expenditure  of  .t307,120 ;  total  revenue. 
.<;98,i;77  :  traffic  revenue.  £97,877.  an  increase  of  £12,697  ;  working 
expenses.  £57,653,  leaving,  after  the  payment  of  interest  and 
sinking  fund,  a  net  balance  of  C  20.204.  The  total  car-miles  run 
were  1,125,007,  a  decrease  of  38,271  miles ;  passengers  carried 
numliered  2.5,041. 160,  an  increase  of  3,329,671.  Price  paid  per 
unit,  r5d.  ;  total  units  used,  1,975,539,  or  r38  units  per  car-mile. 
Revenue  per  car-mile,  16'48d.  :  working  expenses  per  car-mile, 
including  power,  9'7d.  ;  excluding  power,  7'6d.  The  sinking  fund 
amounted  to  £169,959,  while  that  for  reserve  was  £117,832,  and 
tliat  applied  to  reduction  of  rates  was  £67.027. 

Women  Drivers. — It  is  stated  that  the  Ministry  of 
National  Service  and  the  Trade  Unions  concerned  are  conferring  on 
the  subject  of  employing  women  as  tramcar  drivers. 


OUR     HALF-YEARLY     INDEX, 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Broken  Insulators. — At  Croston,  last  week,  when  two  boys 

were  each  fined  1.5s.  for  attempting  to  damage  teleg'raph  insulators, 
it  was  stated  that  600  insulators  had  been  broken  in  that  area  alone, 
the  damage  being  £  105.  During  the  last  two  years  there  had  been 
■J'l  prosecutions. 

Canada. — The  telegraph  operators  of  the  Great  North- 
Western  Railway  have  threatened  to  strike,  but  it  is  hoped  that  the 
strike  will  be  averted. 

South    America.     Accordintj   to    '/'/>(■    '/'i/ncs,  important 

developments  are  in  progress  in  connection  with  the  wireless 
service.  Last  year  the  Pan-Araencau  Wireless  Telegraph  and 
Telephone  Co.  was  formed,  comprising  the  American  and  English 
;\Iarconi  Companies  and  the  Federal  Holdings  Co..  which  had  a  con- 
cession from  the  Argentine  Government  for  wireless  communication 
with  New  York.  The  last-named  company  has  now  been  bought 
out  by  the  U.S.  Government,  and  the  Pan-.-^merican  Co.  has  secured 
an  amplified  concession  for  world-wide  wireless  communication 
with  the  Argentine.  The  Marconi  Co.  has  a  similar  concession, 
and  had  begun  to  erect  the  plant  when  war  broke  out,  and  the 
work  was  suspended. 

United  States. — The  Senate  has  passed  a  measure  giving 
the  Government  authority  to  take  over  the  telegraphs  and  telephones 
ot  the  United  States  during  the  war. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. — September  4th.  Victorian  Railway  Commis- 
sioners. 800  lighting  transformers  for  signal  system.  A  copy  of 
the  specification  may  be  seen  at  the  Inquiry  Office  of  the  Depart- 
ment of  Overseas  Trade  (Development  and  Intelligence)  in  London. 

Belfast. — August   Uith.     Corporation.     Two  (;,000-k\\'. 

turbo-alternators,  &c.  ;  one  500-KW.  turbo-alternator,  &c.  ;  one 
30-KW.  lialancer-booster  ;  four  48,000-lb.  per  hour  water-tube 
boilers  ;  four  fuel  economisers,  &c.  :  two  steel  chimneys,  with  fans, 
&c. ;  two  electrically-driven  boiler  feed  pumps,  &c.  ;  accumulators  ; 
three  500-KW.,  and  five  1,000-KW.  rotary  converters,  with  trans- 
\ formers,  \c.  ;  two  250-K.v.A..  two  350-K.v.A..  and  six  I.250-K.v..\. 
rtransformers.     See  "  Official  Notices  "  to-day. 

Gillingham. — July  22nd.  B.C.  One  fi40-B.H.P.  combined 
Eiesel  engine  and  alternator.     See  "Official  Notices"  July  12th. 

London.  —  Okfice    ok   Works. — .July  '  30th.     Carbon- 
-    filanent  tubular  lamps.     See  "  Official  Notices  "  to-day. 

S)ain. — Madrid. — The  Direceion  de  Telcgrafos  invites 
tendfts  for  the  supply  of  70  tons  of  galvanised  steel  wire  of  4  mm. 
'  diameer.  and  30  tons  of  3  mm.,  for  use  in  the  construction  of  a 
ti'legr^ih  line  betwi'en  Barcelona  and  \'alencia. —  (nict-ta  de  Madnd. 


As  it  is  necessary  to  effect  every  possible  economy  in  paper 
consumption,  the  Index  to  Vol.  82  of  the  Electricai, 
Review,  which  has  now  lieeu  printed,  will  be  supplied 
only  to  those  who,  through  the  post,  specially  apply  for  it. 
To  such  it  will  be  supplied  for  3d.,  post  free.  Any  reader 
or  advertiser  at  Home  or  Abroad,  who  requires  a  copy 
for  binding,  or  for  other  purposes,  is  asked  to  make  appli- 
cation therefor  promptly  to  the  Publisher,  Electrtcai, 
Review,  4,  Ludgate  Tlill,  London,  E.G.  4. 


NOTES. 


Disabled  Soldiers. — The  April  issue  of  lUi-idhd  tn  Life. 

a  journal  devoted  to  "  the  care,  re-education,  and  return  to  civil 
life  of  disabled  sailors  and  soldiers,"  contains  articles  written 
by  men  who  are  seeking  for  practical  solutions  of  the  problems 
presented  by  disabled  soldiers — problems  which  are  both  medical 
and  sociological.  Half  of  the  men  who  are  wounded  require 
special  treatment  for  the  restoration  of  movement  to  damaged 
limbs.  Great  military  hospitals  have  been,  and  are  being,  estab- 
lished in  various  centres  throughout  the  country  for  the  treatment 
of  these  orthopa-dic  cases.  Success  in  the  treatment  ot  orthopaedic 
cases  IS  largely  a  problem  of  education — to  teach  soldiers  how  to 
bring  back  lost  movements  to  damaged  joints  by  voluntary  and 
natural  movements  of  the  limbs.  The  introduction  of  "  curative 
workshops "  to  military  hospitals  is  one  of  the  most  profitable 
innovations  of  the  war.  Of  the  men  treated  in  orthopa'dic  hospitals 
about  three-fourths  return  again  to  military  service  ;  the  remaining 
fourth  is  discharged  as  unfit  for  further  service.  It  is  now  the 
business  of  the  Ministry  of  Pensions  to  look  after  the  welfare  of 
that  discharged  fourth.  Various  writers  describe  the  organisations 
which  are  being  brought  into  existence  to  meet  the  needs,  not  only 
of  the  men  discharged  from  orthopedic  hospitals,  but  also  of  the 
large  numbers  rejected  by  the  Army  on  account  of  a  permanent 
breakdown  in  health  due  to  exposure  in  the  field.  Everywhere  the 
importance  of  "self-help"  is  emphasised. — Xittiire. 

Air-Raid  Signalling  Sirens. — In  Enginnrimi,  .July  5th, 

illustrations  are  given  of  the  I'hoUet  rotating  vanes  and  the  series 
of  horns  forming  the  sirens  which  are  mounted  on  the  monuments 
of  numerous  French  towns  to  warn  the  population  of  the  approach 
of  enemy  aircraft.  The  siren  consists  of  a  casing,  or  stator,  inside 
which  revolves  an  aluminium  rotor  mounted  on  a  shaft  provided 
with  ball  bearings.  The  stator  has  a  number  of  openings,  gene- 
rally rectangular,  whilst  the  rotor  has  also  a  number  of  openings 
of  the  same  shape.  Vanes  for  canalising  the  air  start  from  the 
centre  of  the  rotor  and  end  at  the  rotor  openings.  When  the  rotor 
revolves,  centrifugal  force  drives  the  air  from  the  rotor  towards 
the  openings  and  through  the  openings  cut  in  the  stator.  The 
flow  of  air  is  thus  alternately  permitted  and  interrupted,  each 
opening  in  the  rotor  driving  air  through  each  opening  in  the  stator 
in  succession.  Hence  the  vibrations  of  the  system  vary  in  number 
with  the  number  of  openings  of  the  rotor.  The  rotor  is  actuated 
by  means  of  an  electric  motor  coupled  to  the  rotor  shaft,  the  system 
being  operated  at  a  distance  by  means  of  switches ;  starting 
rheostats  are  used  for  the  large  types,  which  require  from  12  to 
15  H.P. 

In  order  to  amplify  the  sounds,  conical  horns  of  suitable  shape 
and  length  are  connected  to  each  opening  in  the  stator.  The  Paris 
sirens  have  a  total  weight  of  800  kg.  (about  1,700  lb.)  ;  their 
aluminium  rotor  is  0'5  m.  (19'5  in.)  in  diameter,  the  horns  being 
2  m.  (6  ft.  6  in.)  in  length  and  0'5  m.  in  diameter  at  their  mouth. 
In  the  open,  they  can  be  heard  at  a  distance  of  8  to  10  kilometres 
(about  6  miles),  but  in  Paris,  owing  to  the  noise  in  the  town,  the 
range  does  not  exceed  a  radius  of  I'S  kilometres  (just  under 
1  mile). 

In  one  type  of  ChoUet  siren,  all  the  sound  waves  are  sent  in  one 
and  the  same  direction.  In  this  type,  the  siren  is  fitted  at  the  bottom 
of  a  megaphone  horn.  There  are  sirens  of  this  type  in  which  the 
horn  has  a  length  of  3  m.  (9  ft.  10  in.)  and  a  diameter  of  I'o  m. 
(4  ft.  11  in.)  at  the  mouth  ;  they  weigh  each  about  1  ton,  and  the 
rotor,  which  is  operated  by  a  10-H.P.  electric  motor,  has  a  diameter 
of  0'5  m.  (19'5  in.)  at  the  mouth. 

Hand-operated  sirens  have  also  been  built  in  large  numbers,  but 
their  range  of  sound  covers  a  radius  of  400  to  500  m.  (about  540 
yards)  only. 

Coal  by  Thermometer. — According  to  the  Time^,  in 
view  of  the  threatened  coal  shortage  next  winter,  householders  in 
the  United  States  will  be  allowed  only  as  much  coal  as  is  scientific- 
ally necessary  to  heat  the  house  to  a  temperature  of  68°  5.  This 
statement  might  inspire  the  imagination  to  picture  an  engineer 
with  a  squad  of  assistants  and  a  score  of  thermometers,  carrying 
out  thermal  efficiency  tests  on  the  grates  and  chimneys  of  the 
houses  concerned,  or  tlie  central  heating  apparatus  of  the  establish- 
ment, in  various  conditions  of  weather.  We  look  forward  to 
the  compilation  of  really  reliable  data  on  house-warming  in 
the  U.S.A. 
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Volonteer  Notes.— 1>oni)0.v  Army  Troops  Companies, 
Volunteer  Enoiseeks. — Headquarters:  BaJderton  Street,  Gros- 
venor  Square,  W.  1. 

Orders  for  ilie  week  ending  .Inly  a7tli.  lUlS  byLleut.-ColonelC.  B.  Clay,  V.D., 
Commanding. 

Caplautoftke  H'«t.— Capt.  W.  Uiirky  Bentlcy. 

W«</»r/)u(».— Capt.  K.  li.  Fl.inini;. 

Suudav.  JuK  21»t.  -Comnmndants  PaniJc  at  Walfrloo  Station,  8.48  a  -n. 
for  work  at  iisiui.  Drvss  :  Drill  order,  with  haversacks  and  HaU)rbotl>.  ■;. 
Mid-dav  and  tea  rations  to  be  carried. 

Mondar,  July  22nd.— Adjutant  s  Technical  bectare  (•' Earthworks  , 
C.30-7,30"p.m. 

Thursday,  .lulv  l»tli.— lieneinl  Mei'ting  of  the  whole  t^iiiw,  t!.*!  p.m. 

Friday,  ".lult   aith.     Adjutant's  T.-.-hnical   l..-.ture  (•■  Earthworks"),  6M 
l:.»  p.m. 

Saturday,  July  27th.— Knginoering  Reconnaissance  Scheme  (or  onieers,  at 
Ksher. 

The  Annual  Camp  will  be  held  at  Esher  from  August  3rd  to  August  11th, 
both  days  inclusive.  During  this  period  Headquarters  will  be  transfcned  to 
Sandown  Park,  Ksher. 

C.  Hkicins,  Capt.  R.E.,  Adjutant. 

Tariffs    for    Interconnected   Three-Phase    Generating 

Stations.— It  is  obvious  that  tliecoiirlitioDs^ovirnin};  the  reciprocal 
payments  for  enert.'y  .supply  between  two  separ.ate  geueratinj; 
stations  feedinjr  an  interconnected  network  call  for  special  forms 
of  tariff.  Such  tariffs  should  be  made  to  depend  greatly  on  the 
power  factor  of  the  load  supplied.  The  maintenance  of  higrh 
values  of  the  power  factor  is  important.  The  calculation  of  certain 
special  cases  of  distribution  systems  connected  to  two  separate 
generatinjT  stations  shows  that  under  certain  circumstances  a  very 
small  change  of  the  excitation  of  the  machines  may  alter  the 
direction  of  the  supply  of  power  between  the  two  stations.  On 
this  account  reverse-current  relays  may  be  caused  to  operate  if  the 
excitations  of  the  two  stations  are  not  carefully  re-rulated  in 
correspondence.  The  conditions  of  such  reversals  are  made  clear, 
and  it  is  shown  how  in  the  case  of  the  Rhenisch-Westfalisches 
Elektrizitatswerk  the  maintenance  of  high  power  factor  and 
accurate  control  of  the  direction  of  flow  of  the  current  between  its 
constituent  stations  are  encourafred  by  the  adoption  of  a  special 
tariff.  This  tariff  is  rendered  possible  by  the  use  of  a  wattless 
enerjry  meter. 

The  difference  between  the  readings  of  an  ordinary  watt-hour 
meter  and  a  wattless  energy  meter  is  taken  as  the  basis  of  a  credit 
and  debit  in  the  calculation  of  the  charge  to  be  borne  by  a  par- 
ticular generating  station.  Leading  and  lagging  cm-rents  have 
very  different  effects  on  the  cost  of  generating  power,  and  the 
energy  supplied  under  these  two  conditions  maj'  be  separated, 
either  by  using  two  wattless  energy  meters  in  opposition  with 
stops  to  prevent  them  from  running  backwards,  or  by  using  a  single 
meter  with  two  separate  counting  trains.  With  stations  running 
in  parallel  the  energy  may  be  delivered  in  either  direction,  and  the 
wattless  energy  meters  must  be  put  out  of  action  when  the  current 
reverses,  special  meters  being  installed  to  register  when  this  takes 
place.  A  diagram  shows  the  installation  of  two  ordinary  watt- 
hour  meters,  together  with  four  wattless  energy  meters  provided 
with  two  reverse-current  relays  to  separate  the  wattless  energy 
delivered  in  either  direction  and  with  leading  or  lagging  current. 
If  frequent  changes  in  the  direction  of  the  supply  of  power  do 
not  take  place,  the  number  of  meters  can  be  halved. 

.■\.  special  tariff  has  been  drawn  up  in  connection  with  the 
reciprocal  arrangement  between  the  two  generating  stations  on  the 
system  referred  to.  If  A  is  the  number  of  wattless  units  to  be 
debited  or  credite<l,  K  the  number  of  actual  units,  X  the  number 
of  wattless  units  delivered  at  lagging  power  factor,  and  V  the 
number  of  wattless  units  delivered  at  leading  power  factor,  then 
for  each  station  the  following  relation  is  taken  : — A  =  X  —  v  —  k. 
If  A  is  negative,  the  supplier  is  debited  with  this  number  of 
units  at  OS  pf .  per  wattless  unit. and  the  consumer  is  credited  with 
0'2.i  pf.  for  that  number  of  units.  On  the  other  hand,  if  A  is 
positive  the  supplier  is  credited  with  0'2.5  pf.  per  wattless  unit,  and 
the  consumer  debited  with  OT)  pf.  for  that  number  of  units.  This 
tariff  is  grapliically  illustrated.  The  meters  are  so  adjusted  that 
the  difference  in  the  readings  of  the  lagging  and  leading  wattless 
energy  meters  is  equal  to  the  reading  of  the  meter  recording  the 
actual  energy  consumption,  if  the  electrical  energy  is  supplied  at  an 
average  power  factor  of  O'T. 

Several  meters  have  been  constructed  for  the  purpose  of  this 
tariff.  In  one  type  illustrated  the  meter  contains  two  armatures, 
each  of  which  can  register  on  one  of  two  counting  trains 
according  as  the  current  is  leading  or  lagging.  The  two  meters 
are  interconnected  by  differential  gearing,  which  registers 
amounts  to  be  credited  or  debited  on  two  separate  counting  trains. 
In  another  form  of  the  meter  one  armature  is  used,  which  records 
credits  and  debits  on  two  different  counting  trains,  according  to  its 
direction  of  rotation.— £.7".^.,  March  7th  and  14th. 

London    Lectures  on    Reconstruction. — The  Industrial 

Reconstruction  Cotlncil  ha-s  arranged  for  a  series  of  lectures  to  be 
held  at  the  Sadlers'  Hall.  Cheapside.  in  October,  November,  and 
December  next,  on  Wednesday  afternoons,  at  4  30  p.m.  :  — 

October  2nd.— Sir  Albert  Stanley,  M.P.  (President  of  the  Board  of  Trade), 
"  Commerce  and  Industry  .After  the  War." 

October  16th.— Right  Hon.  Christopher  Addison,  M.D.,  M.P.  (Minister  of 
Reconstruction),  "  Principles  of  Reconstruction," 

October  80th.— Mr.  W.  L.  Hichens  (managing  director,  Caminell,  Laird 
and  Co. I,  "  Functions  of  the  Government  in  Relation  to  Industry." 

November  13th.— Sir  Arthur  Steel-Maitland,  Bart.,  M.P.  (Department  of 
Overseas  Trade),  "  International  Trade." 

November  27th.— Mr.  Ernest  .1.  P.  Benn  (Chairman,  Industrial  Recon- 
struction Council),  "  Labour  and  Industrial  Development." 

December  11th.— Sir  William  S.  McCormick,  LL.D.  (Department  of 
Industrial  and  Scientific  Research),  "Science  and  Industry." 

A  full  prospectus  of  the  series  may  be  obtained  from  the 
Secretary,  I.R.C.,  2  and  4,  Tudor  Street,  E.G.  4. 


Electrical  Power  Engineers'  Association.— As  a  result  of 

the  meeting  held  in  (ilasgow,  on  .lune  2;>th,  members  of  the  staffs  of 
the  electricity  supply  undertakings  of  the  following  Scottish  towns 
have  now  joined  the  movement — viz.,  Glasgow,  Greenock,  Perth, 
Dundee,  Kilmarnock,  and  Motherwell. 

Kligible  members  can  obtain  information  from  Mr.  .1.  U.  Wright, 
S,  Garland  Place,  Dundee,  Interim  Publicity  Secretary  for  Scotland, 
E.P.E.A. 

Electrical  Research  Committee.— The Eloctrioiil  Rcsciinh 

rommittce,  which  was  ap|Hiinted  last  autumn  under  the  auspice., 
iif  the  I)cp.artinent  iil  Scientilic  and  Industrial  liesearch,  is  at  pre 
sent  engagtHl  in  suiH'rintending  a  roseaiv.h  on  insulating  malerl:'!-. 
(Kbrous  materials,  porcelain,  eboniti>,  mica,  comixjsite  materials), 
and  the  water- prooling  treatment  of  insulating  windings  of  elec- 
trical machines,  in  respect  of  which  grants  have  been  made  to  the 
Committee  by  the  Research  Department,  the  R.E.A.M.A.,  and  the 
Institution  of  Electrical  Engineers. 

The  Committee  consists  of  three  members  nominated  by  the 
Institution  of  Electrical  Engineers  and  three  members  nominated 
by  the  British  Electrical  and  Allied  Manufacturers'  Association, 
the  nominees  of  the  former  being  Mr.  C.  H.  Wordingham,  C.B.E. 
(chairman  of  the  Committee),  Mr.  C.  C.  Paterson,  O.B.E..  and  Mr. 

C.  P.  Sparks ;  and  those  of  the  latter,  Mr.  F.  R.  Davenport,  Mr. 

D.  X.  Dunlop,  and  Mr.  A.  R.  Everest. 

The  temporary  address  of  the  Committee  is  No.  1,  Albemarle 
Street,  London,  W.  1,  and  its  Secretary  is  Mr.  P.  F.  Rowell. 

Charges  for  Public  Services.— A  meeting  of  repre- 
sentatives of  public  utility  undertakings,  comprising  gas,  electricity, 
tramways,  and  water  supply,  was  held  on  Monday  last,  to 
consider  the  proposals  of  the  Statutory  Undertakings  (Tem- 
porai-y  Increase  of  Charges)  Bill.  It  was  agreed  that  the  Bill's 
proposals  were  wholly  inadequate  to  meet  the  case.  The  com- 
panies could  not  possibly  fulfil  their  obligations  to  the  public  unless 
they  were  empowered  to  pay  a  sufficient  rate  of  interest  to  attract 
the  necessary  capital,  and  so  raise  money  for  the  important  deve- 
lopments which  would  be  necessary  to  the  country  after  the  war.. — 
Bail!/  iXeii:^. 

The  Employment  of  Women   at   Night   in   Electricity 

Works We  are  informed  that  the   Home  iSecretary  has  recently 

had  under  review  the  question  of  the  employment  of  women 
at  night  in  electrical  generating  stations  and  sub-stations.  .\s 
the  work  is  usually  carried  on  continuously  day  and  night 
by  a  system  of  8-hour  shifts,  and  as  the  employment  of  women 
at  night  is  illegal  under  the  Factory  Act  unless  it  is  specially 
authorised  by  the  Secretarj-  of  State,  he  thinks  it  desirable 
to  remind  authorities  of  electrical  stations  that  special  applica- 
tion must  be  made  to  the  Home  Uflice  (through  the  District 
Inspector  of  Factories)  before  any  women  are  employed  on 
a  day  and  night  shil't  system.  The  authorities  of  some  stations 
appear  to  be  unawaie  of  this,  and  have  employed  women  at 
night  without  authority. 

A  certain  number  of  orders  have  been  made  during  the  war, 
under  the  above-mentioned  provisions,  to  permit  tbe  emplcv- 
ment  of  women  at  night,  or  for  other  special  horn's,  in  elec 
trical  generating  stations  and  sub-stations,  but  m  \iev:  of  the 
si>ecial  suitabihty  of  the  work  for  discharged  soldiers  and 
sailors,  and  of  the  fact  that  the  employment  of  women  at 
night  mu.st  in  any  ca.se  cease  with  the  end  of  the  war,  the 
Secretary  of  State  considers  it  very  desii'able  that  so  far  as 
possible  vacancies  should  be  filled  by  the  employment  of  dis- 
charged men — carefully  selected  and  suitably  trained — in  pre- 
ference to  women.  Disabled  men  are  being  trained  for  elec- 
trical sub-station  work  at  several  schools  and  centres  in  the 
large  towns,  but  if  no  trained  men  should  be  available  the 
local  Employment  E.xchange,  to  which  aU  apphcations  shou'd 
be  made,  may  be  able  to  supply  disabled  men  to  be  trainev"* 
at  the  works.  The  Secretary  of  State  has  accordingly  decided, 
after  consultation  with  the  Minister  of  Labour,  not  to  grant 
any  fresh  orders  to  allow  the  employment  of  women,  unless 
he  is  satisfied  that  a  hona-fide  attempt  has  been  made  to 
employ  disabled  men.  This  decision  does  not  apply  to  stations 
or  sub-stations  at  which  the  employment  of  women  for  special 
hours  has  already  been  authorised ;  iu  such  cases  the  Secretar>- 
of  State  is  prepared,  if  necessary,  to  continue  the  permission 
during  the  wai". 

In  connection  with  the  employment  of  fresh  labour  new 
to  the  work  of  electrical  stations  and  .sub-stations,  the  Secre- 
tary of  State  desh'es  to  call  attention  to  the  requirements  of 
No.  '28  of  the  Home  Olfice  Regulations  under  the  Factory 
Act.  While  such  persons,  if  carefully  selected,  can  be  ade- 
quately trained  within  a  comparatively  short  time  to  do  the 
routine  work  of  an  electrical  station,  they  must  not,  without 
a  longer  and  more  thorough  training,  be  allowed  to  undertake 
the  Class  of  work  indicated  in  the  second  part  of  the  first 
paragraph  of  the  regulation — which  includes  cleaning  of,  or 
near,  live  apparatus,  e.g.,  switchboards— where  technical 
know'ledge  or  experience  is  required  in  order  to  avoid  danger. 
They  may,  however,  if  necessary,  be  allowed  to  undertake  th< 
cleaning  of  the  fronts  (only)  of  medium-pressure  switchboarcb 
of  a.  simple  character,  provided  (1)  that  adequate  instructicu 
has  first  been  given ;  ('i)  that  any  necessary  safety  appliances, 
e.g.,  insulating  gloves  and  goloshes,  are  used;  and  (.3)  tlat 
such  cleaning  is  not  done  w-hen  the  person  is  unaccompani;d. 

If  copies  of  this  notice  are  required  for  distribution  to  eec- 
trical  station  engineers,  or  others  responsible,  they  wil  be 
supplied  on  request  addressed  to  the  Under  Secretary  of  Sate, 
Home  Office,  S.W.  1,  quoting  the  number  l'J8,802/-24,23f. 
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Engineers'  Leaving  Notes. — The  introduction  of  leaving 

notes  in  controlled  shops  is  beinR  considered  this  week  by 
shop  stewards  and  engineerinfr  and  electrical  trade  unions 
throujrhout  the  country.  Mass  meetings  of  protest  have  been 
convened  in  a  number  of  centres  to  demand  the  withdrawal  of  the 
notes.  The  question  was  a^jain  considered  in  Manchester  on 
Monday  night  at  a  meeting  of  delegates  of  the  Manchester  district 
of  the  Electrical  Trades  Union,  and  it  was  decided  to  request  the 
(iovernment  to  cancel  the  system  of  issuing  leaving  notes. — 
Miinchester  Dailn  I)is/>,ifrli. 

Sentence  for  Stealing.— At    Mie    Southampton  Polico 

Court,  last  week,  T.  \V.  Donald,  electrician,  was  sentenced  to  six 
months'  hard  labour  on  a  charge  of  stealing  a  large  number  of 
electric  globes  and  other  articles,  the  property  of  Messrs.  Summers 
and  Payne,  by  whom  he  was  employed  as  charge  electrician. 

Soutli  Wales   and    Monmoathsliire  Linking-up. — With 

reference  to  the  report  of  the  Committee  on  linking-up,  on  page 
."iii2  of  our  issue  of  .Tune  1 4th,  we  wish  to  point  out  that  the  standards 
quoted  cover  Group  A  ( Western  District)  only,  and  have  no  bearing 
on  the  findings  of  the  Committee  with  respect  to  groups  B  and  C. 

Training  for  ex-Officers. — Lord  St.  Davids,  chairman 

of  the  London  Executive  Committee  of  the  Ex-Officers'  Employment 
Bureau,  addressed  a  meeting  of  leading  commercial  men  at  New- 
castle, last  week,  on  the  aims  of  the  Bureau,  which,  he  said,  was 
not  a  charity,  but  a  registry  run  by  employers.  Sir  Henry  Hadow, 
Principal  of  Armstrong  College,  supported  the  scheme,  and  said 
that  three  things  were  necessary  in  the  interests  of  ex-officers  who 
required  employment — namely,  the  Bureau,  training,  and  financial 
assistance.  He  hoped  that  employers  would  give  the  utmost  support 
to  the  registry.  Regarding  the  second  point,  there  must  be  some 
organised  scheme  for  training  and  qualifying  those  who  passed 
through  the  registry.  The  ordinary  gratitude  of  the  country  called 
for  suitable  posts  to  l)e  found  for  these  men.  The  Jliuistry  of 
Labour  had  approached  the  Universities  on  a  short-course 
scheme  of  training  officers,  and  that  would  be  extended  to  all 
persons  who  had  served  their  country  in  the  Navy,  the  .^my,  or 
the  air.  At  Armstrong  College  there  would  be  a  short  course  for 
those  desirous  of  becoming  teachers  under  Mr.  Fisher's  new  scheme. 
If  it  could  be  done  in  one  year,  well  and  good  ;  if  not,  it  would  be 
made  two  years.  That,  course  would  be  available  at  Armstrong 
College  next  term,  in  September.  Financial  help  might  be  neces- 
sary in  some  cases,  to  enable  men  to  profit  by  these  educational 
facilities,  and  it  was  absolutely  necessary  for  the  success  of  the 
whole  scheme  that  some  public  financial  assistance  should  be  given 
where  it  was  needed. —  T/ie  Tiincx. 

Starting  Motors  for  Petrol  Motor-Cars. — A  Sub-Com- 
mittee of  the  Accessories  Committee  of  the  Society  of  Motor 
Manufacturers  and  Traders  is  considering  the  question  of  standard- 
isation as  regards  electric  engine-starting  motors  for  use  on  petrol 
motor-cars.  At  its  last  meeting  it  decided  to  confine  itself  to 
motors,  and  not  to  take  in  the  question  of  dynamos  for  car  lighting 
purposes.  Some  discussion  took  place  with  regard  to  cable  sizes, 
and  it  was  agreed  to  recommend  that  the  motor  should  be  fitted  on 
the  engine,  and  not  on  the  chassis. 

A    Commercial    Library. — The    new    Commercial    and 

Technical  Library  opened  in  the  Municipal  Buildings  at  Leeds,  by 
the  Corporation,  will  prove  of  much  use  to  business  men.  A 
careful  selection  has  been  made  of  literature  likely  to  prove  useful 
to  the  electrical  and  allied  trades.  ,\mong  the  volumes  on  the 
shelves  is  an  excellent  selection  of  electrical  works,  as  well  as  a 
complete  collection  of  reference  works  and  official  patent  and  other 
publications  intended  for  the  use  of  the  commercial  community  in 
the  district,  and  on  the  general  reading  tables  is  a  selection  of  the 
leading  trade  periodicals.  'We  cannot  too  strongly  commend  this 
excellent  exaniple  to  other  public  authorities  ;  too  many  public 
libraries  are  crammed  with  works  of  fiction,  and  the  sprinkling  of 
technical  books  shows  a  want  of  knowledge  of  their  respective 
merits.  Librarians  would  do  well  to  seek  the  advice  of  experts  in 
the  selection  of  such  works,  for  it  is  quite  impossible  for  the 
layman  to  make  a  satisfactory  choice  from  the  profusion  of 
technical  books  on  the  market.  We  have  urged  in  these  columns 
that  business  firms  and  manufacturers  should  provide  well- 
stocked  technical  libraries  for  the  use  of  their  employes  ;  to 
attain  successful  results  it  is  essential  to  leml  the  books  for  home 
reading,  but  a  set  of  reference  books  for  use  only  on  the  works 
premises  should  be  provided,  and  should  be  at  all  times  readily 
accessible  to  the  employes.  We  are  sure  that  technical  men  in 
any  locality  will  always  be  glad  to  assist  in  the  selection 
gratuitously,  and  may  add  that  we  are  almost  daily  called  upon  to 
give  advice  in  this  respect. 

The  Wages  Conference  of  Electricity  Supply  Authorities. 

— At  a  recent  meeting  of  the  Wages  Conference  of  Local  Autho- 
rities owning  electricity  undertakings  in  Greater  London,  it  was 
reported  that  the  Executive  Committee  of  the  Conference  had  failed 
to  arrive  at  an  agreement  with  the  Electrical  Trades  Union,  and 
the  whole  question  would  be  referred  to  the  Committee  on 
Production  tor  arbitration.  The  Conference  empowered  the 
Executive  Committee  to  employ  counsel  to  act  on  behalf  of  the  Local 
Authorities,  and  called  upon  each  Authority  represented  on  the 
Conference  to  contribute  il  10  towards. the  cost. 

Engineering  Scholarship.— A  Onldsmid  Entrance  Scholar- 
ship tenable  in  the  Faculty  of  Engineering  at  University  College, 
value  £,'M  a  year  for  three  years,  may  be  awarded  in  September. 
Entry  forms  must  be  sent  in  on  or  before  September  10th. 


Gas  for  Traction. — The  Gas  Traction  Committee  (the 
Petroleum  Executive,  12.  Berkeley  Street,  W.  1)  announces  that  the 
Commissioner  of  Police  of  the  Metropolis  has  approved  the  issue  of 
licences  for  2U  motor-omnibuses  equipped  to  run  on  compressed 
coal-gas,  and  the  necessary  authority  has  been  obtained  to  conduct 
trials  with  20  goods-carrying  commercial  motor-vehicles  equipped 
to  run  on  compressed  coal-gas. 

Engineering   Trade   Unions   and    Amalgamation. — We 

read  in  the  Timp.i  that  the  A.S.E.  has  adopted  a  scheme  formulated 
by  a  Sub-Committee  for  a  Kisisof  amalgamation  of  the  engineering 
Traile  UniojiH. 

Institution  and  Lecture  Notes. — Association  of  Mining 

Electrical  Engineers.— Negotiations  which  have  been  proceeding 
for  some  time  between  the  East  and  West  of  Scotland  Branches  of 
the  Association  with  the  view  of  inaugurating  a  new  branch  for 
the  Lothians  area  of  Scotland  materialised  on  Saturday  last,  when 
a  joint  excursion  was  arranged  to  Arniston  Colliery,  near  Edinburgh. 
After  inspection  of  the  electrical  plant  and  other  apparatus  at 
the  colliery,  the  visitors  were  entertained  by  the  directors  of  the 
Arniston  Coal  Co..  Ltd.  The  following  officials  were  afterwards 
appointed  : — President.  Mr.  Peter  Milligan,  general  manager  of 
the  Arniston  Coal  Co.  :  vice-presidents,  Messrs.  J.  R.  Laird,  Bath- 
gate, and  Bunting,  Edinburgh  ;  secretaries,  Messrs.  D.  Landale 
Frew,  45,  Hope  Street,  Glasgow  ;  Arthur  Robinson,  28.  North 
Bridge,  Edinburgh.  Excursions  have  been  arranged  to  the  Clyde 
Valley  power  station  and  to  the  engineering  works  of  Messrs. 
Bruce  Peebles  .5c  Co.,  Edinburgh. 

Royal  Society  of  Arts.— Mr.  Alan  A.  Campbell  Swinton,  F.R.S., 
has  been  re-elected  chairman  of  the  Council  for  the  ensuing  year. 

Junior  Institution  of  Engineers.— The  July  issue  of  the  Joiinml 
contains  the  Gustave  Canet  lecture  on  "  The  Stokes  Gun. "  by  Sir 
Wilfrid  Stokes,  and  a  biographical  sketch  of  the  author,  who 
delivered  the  lecture  on  June  24th,  with  lantern  and  experimental 
illustrations. 

Appointments  Vacant. — Assistant  railway  teleiiraiih 
engineer  (£400)  for  the  Ceylon  Government :  mains  assistant  for 
the  Dover  Corporation  Electricity  Works  ;  junior  shift  engineer 
for  the  Rotherham  Corporation  Electricity  Supply  ;  switchboard 
attendant  for  the  Barnstaple  B.C.  Electricity  Department  ;  senior. 
(£150  +  £52  -f  12J  per  cent.)  and  junior  (£100  -I-  £52  -f  12j  per 
cent.)  draughtsmen  for  the  City  of  Birmingham  Electricity  Supply 
Department  ;  shift  engineer  for  the  Stretford  U.D.C.  Electricity 
Department  ;  switchboard  attendant  (608.  +  V2\  per  cent.)  for  the 
Derby  Corporation  Electricity  Supply  ;  chief  assistant  engineer  for 
the  Horsham  W.D.C.  Electricity  Department.  See  our  advertise- 
ment pages  to-day. 

The  Marconi  Libel  Case.-O"  Tuesday  the  action  for 
libel  brought  by  Mr.  Godfrey  Isaacs  against  Sir  Chas.  Hobhouse 
was  begun  before  Mr.  Justice  Darling.     The  case  is  proceeding. 

Auction  Sale. — Messrs.  G.  X.  Di.xon  &  Co.  will  sell  by 

auction,  at  Birkenhead,  on  August  1st,  a  valuable  electric  lighting 
plant,  lamps,  carbons,  fittings,  i;c.  Full  particulars  are  given  in 
our  advertisement  pages  to-day. 

British  Electrical  and  AHied  Manufacturers'  Association. 

— We  are  informed  that  the  following  firms  have  been  elected 
members  of  this  Association  : — 

Accumulators,  Ltd. 

Arora  Co. 

A.shdowns. 

Associated  Battery  Co.,  Ltd. 

Barnard,  J.  W. 

Bastian  Electric  Co.,  Ltd. 

Belling  &  Co. 

Bluemel  Bros.,  Ltd. 

Brompton    and     Ki?nsington    Acces 

sories  Co.,  Ltd. 
Cable  Accessories  Co.,  Ltd. 
Croggon  &.  Co.,  Ltd. 
Curtis  Manufacturing  Co.,  Ltd. 
Elec.  &  Engineering  Specialities  Co. 
Puller  Accumulator  Co.,  Ltd. 


Griffiths  Bros.  &  Co.,  London,  Ltd. 

-Jackson  Electric  Stove  Co.,  Ltd. 

Jeal  &  Co.,  Ltd. 

Lithanode,  Ltd. 

Lucas,  .Joseph,  Ltd. 

New    Peto  .&  Radford   Accumulator 

Co.,  Ltd. 
Randall  Bros. 
Richford  &  Co.,  Ltd. 
Rotax  Motor  Accessories  Co.,  Ltd. 
Rushmores,  Ltd. 
Sun  Electrical  Co.,  Ltd. 
Surrey  Electrical  Co.,  Ltd. 
C.  A.  VanderveU  >4  Co.,  Ltd. 
Wiggins.  F.,  X-  Sons. 

An    Electrically-Welded    Ship. — The  first   steel   vessel 

with  the  plates  welded  together,  instead  of  riveted,  has  just  been 
launched  on  the  South  Coast.  It  is  estimated  that  a  saving  of 
20  or  25  per  cent,  in  both  time  and  material  is  effected  by  this 
system.  The  shell  is  continuously  welded,  both  inside  and  out,  up 
to  the  bottom  seam  of  the  bilge-pl.ate  ;  '' tack  "  welding,  in  which 
about  one-third  of  the  length  is  welded  at  short  intervals,  is 
employed  for  joints  that  need  not  be  watertight.  The  deck-plates 
are  butt  welded. 

Organisation     of     Industry.  —  At    a    meeting    of    tlie 

Industrial  Reconstruction  Council,  to  be  held  in  the  hall  of  the 
Institute  of  Journalists.  2  and  4,  Tudor  Street,  E,C.  4,  on  Wednesday 
next,  at  6  p.m..  Mr.  Arthur  Greenwood,  Secretary  to  the  Whitley 
Committee,  will  open  a  discussion  on  "  The  Organisation  of 
Industry.''  Delegates  from  various  Trade  Unions  and  Associations 
will  be  present. 

Canadian  Niclcel  Plant. — On  Dominion   Day  the  large 

plant  of  the  International  Nickel  VjO..  which  has  been  for  20  months 
under  construction,  began  operations  at  Port  Colborne,  Ontario. 
The  plant  will  produce  annually  from  20,000,000  lb.  to  24.000,0001b, 
of  refined  nickel  and  12,000,000  lb.  of  copper.  The  plant  is  so 
constructed  that  in  case  of  necessity  the  production  could  be 
quadrupled. — The  7'imex, 
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OUR    PERSONAL   COLUMN. 

7*»  Editors  incite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  tide  of  the  profession  and  industry 
also  electric  tramway  and  railway  oficials,  to  keep  readers  of  thr 
Electricai.  Review  posted  as  to  their  moremeats. 


Central    Station    and    Tramway    Officials.— Mr.    W.    E. 

Plowjian,  charjie  <'uginiwr  at  the  Poplar  B.C.  electricity 
works,  ha.s  r&sigued  to  take  up  auother  apixiintment. 

Mr.  A.  G.  CooPEit,  electrical  engineer  to  Colne  Corporation, 
baving  received  au  appointment  on  Govermuent  work,  has 
resigned  the  foriiior  position,  which  he  has  held  for  over  18 
J  ears. 

The  Ayr  Town  Council  has  advanced  the  salary  of  the 
nnrgh  electrical  engineer  from  £.ilM  to  jfeoOO  per  annum. 

The  Barnstaple  Electricity  Committee  has  appointed  Mr. 
.AiLFRED  Stomek.  of  Ncwbiggin,  Northumberland,  as  assistant 
engineer. 

The  Worcester  City  Council  has  re«)lved  to  increase  the 
iialary  of  the  electrical  engineer,  Mr.  C.  M.  Shaw,  by  five  an- 
nual increments  of  i'5U  each,  the  first  commencing  as  from 
April  1st,  1918. 

General. — The  Franklin  Institute  has  awarded  the  Howard 
N.  Potts  medal  to  Dr.  A.  Gk.w,  of  Ithaca,  N.Y.,  for  his  paper, 
entitled  "  Modern  Dynamo-electric  Machinery,"  which  is 
"  an  exhaustive  discussion  of  the  design  of  dynamo-electric 
machinery."  An  Edward  l.ougstreth  medal  of  merit  has  been 
awarded  to  Dr.  J.  B.  Whitehead,  of  Baltimore,  for  his  paper, 
entitled  "  The  Electric  Strength  of  Air  and  Methods  of 
Measuring  High  Voltage,"  which  gives  "a,  clear  exposition  of 
the  underlying  principles  of  the  phenomenon  of  the  electric 
corona  at  high  potentials." 

The  Times  says  that  Sir  Josei'h  Larmor,  M.P.,  has  been 
awarded  the  Poncelet  Prize  for  the  mathematical  sciences  this 
year  by  tjie  French  Academy  of  Sciences. 

We  understand  that  Mr.  C.  S.  Nohthcote,  M.I.E.E.,  who 
■will  be  remembered  as  the  deputy-chairman  of  the  Olympia 
Electrical  Exliibition  of  190.3,  also  the  manager  of  the  Man- 
chester Exhibition,  1903 — Mr.  Northcote  lays  emphasis  upon 
the  title  "  CenSatioN  "  in  this  connection — is  applying  for 
his  discharge  in  bankruptcy,  and  hopes  shortly  to  resume 
business  as  "Wholesale  Electric  Traders  and  proprietors  of 
C.S.N. sation  patents.'' 

The  Times  announces  that  Mr.  S.  F.  James,  hun.  sohcitor 
to  the  Municipal  Tramways  .Association,  ha.s  been  appointed 
secretary  to  the  Board  of  Trade  Tramways  Committee. 

Roll  of  Honour. — Sapper  A.  Robinson,  R.E.,  who  has  died 
of  woimds,  wa.s  employed  by  Messi-s.  Dick,  Kerr  &  Co.,  Ltd., 
Preston. 

Lance-Corporal  B.  Keli.y,  Lancashire  Fusiliers,  who  has  died 
of  wounds,  was  an  employe  of  the  British  Westinghouse  Co., 
Ltd.,  Trafford  Park. 

■Private  Edgar  Berry,  Cheshire  Regiment,  who  has  been 
killed  in  action,  was  employed  by  the  St.  Helens  Cable  Co., 
Warrington. 

Private  W.  Brown,  Loyal  North  Lancashire  Regiment, 
who  has  died  from  pneumonia,  following  shell  shock  and  gas 
poisoning,  was  employed  by  Messrs.  Ferranti,  Ltd.,  Hollin- 
wood. 

Second-Lieut.  Evan  M.  Bauour,  Scots  Guards,  who  has 
been  awarded  the  Military  Cross  lor  conspicuous  gallantry 
and  devotion  to  duty,  wa.s  on  the  staff  of  the  Victoria  Falls 
Electric  Supply  Co.,  Johannesburg,  where  he  enhsted  for 
spiTice  in  the  South  African  Horse  under  the  Tiansvaal 
Government.  He  served  throughout  the  two  South  African 
campaigns. 

Private    James    Jobe,    N.F.,  who   has  been  awarded   the 
D.C.M.,  was  an  electrician  at  Elswick. 
-     Sergeant  A.  Neal,   Rugby  Howitzer  Battery,   formerly  en- 
gaged at  the   Rugby    works   of  the    B.T.H.   Co.,   has  "been 
awarded  the  Italian  Croce  di  Guerra  for  gallantry  in  action. 

Private  E.  Hardisty,  formerly  an  employe  of  Messrs.  Dixon 
and  Sons,  electrical  engineers,  Leeds,  has  been  posted  as 
missing. 

We  regret  to  read  in  the  Times  that  Captain  Gauthier 
ViLLARS,  head  of  the  well-known  house  of  scientific  publishers 
which  bears  his  uami,  ha.s  been  killed  at  the  Front  while  in 
command  of  his  battery.  He  was  a  member  of  the  Legion 
of  Honour,  and  received  the  Croix  de  Guerre.  On  May  3rd 
his  battery  knocked  out  the  long-range  gun  which  bombarded 
Paris. 

Obituary.— Mr.  I.  Holmes.— The  death  is  reported  of  Mr. 
Israel  Holmes,  of  the  Keighley  Electrical  Engineering  Co.,  at 
the  age  of  seventy-three. 

Mr.  J.  McI."  Pollock.— The  death  is  notified,  at  the  age  of 
fifty-five  years,  of  Mr.  J.  Mcintosh  Pollock,  for  many  vears 
an  engineer  with  Mes-srs.   Elliott  Bros.,  Lewisham. 

Ald.  J.  B.  Watson.— .\ld.  J.  B.  Watson,  chauman  of  J.  B. 
Watson  &  Son.  Ltd.,  sanitary  and  electrical  engineers,  of 
Stockton  and  Middlesbrough,  passed  away  at  Stockton  on 
July  nth.  He  had'  been  a  member  of  the  Corporation  for 
i')  year.s. 


NEW     COMPANIES     REGISTERED.; 


Precision   Tool   Co.    (Halifax),   Ltd.    (150,195).— Private 

roinpany.  Kcijistcrcd  July  8lh  Capital,  fi.UlM  in  i'l  .hares.  To  tah.- 
..ver  ihe  buijncss  of  lool  and  ji;;  makirs  carried  on  by  J.  M.irshinil  al  Dyson 
Sircci,  King  Cross,  Halilax.  Ihe  subscribers  (c.'ich  with  one  sh.ire)  arc  :— 
J  .\lkiason;  11,  Mooificid  Vilbs,  lUlilax,  clunrlorid  accountant;  A.  U.  Day, 
Uiacsidc,  Dalton,  Huddcrsfield,  engineer;  J.  R.  C.  .Vugust,  Suniniergate 
\illa,  Parkinson  Lane,  Ha'ilax.  engineer,  ihe  first  directors  arc  J.  Atkin- 
son, A.  U.  D.-iy,  and  J.  K.  C.  .Xugust.  Registered  office:  0,  Dyson  Street,. 
King  Cross,  Halifax. 

Cosmore,  Ltd.   (150,933).— Private  company.     Registered 

July  11th.  Capital.  £12,000  in  11  shares.  To  enter  into  an  agreement  with 
A.  C.  Cossor  and  W.  K.  ISullimore,  and  to  carry  on  the  busifiiss  of  manufac- 
turers of  oscillation  valves  and  amplifiers  for  wireless  telegraphy  and  tele- 
phony, and  all  apparatus  necessitating  low  pressuie,  liquid  air,  and  oth.r 
liquids  of  low  temperature,  tungsten  and  other  targets  tor  sciiniific  and  cki  • 
trical  purposes,  glass  laps  and  stopcocks,  ^c.  The  subscribers  (each  whh 
oni  share)  arc :— A.  C.  Cossor,  Kawlcy  Cottage,  Kawley,  Hants,  scicntilic 
instrument  maker;  VV.  R.  Bullimore,  5,  Museum  Mansions,  Great  Russell 
Street,  W.C.I,  scientific  instruinent  maker.  Ph.-  first  directors  arc:  A.  C. 
Cossor  and    \V.   R.  Bullimore.      Kegist.ied   olTice  :   U,  Cl.rkenwell   Creeii,   E.C. 

Metallurgical     Research     Co.,     Ltd.     (150,914).— Private 

company.  Registered  July  8th.  Capil.il,  i:!,OUO  in  41  shares.  Iron,  brass, 
Kluniiniam,  and  m.2t  il  founders,  manufacturers  of  and  dealers  in  gold,  alumi- 
nium and  other  alloys,  refiners  of  residuc-s,  chemists,  metallurgists,  clectn.- 
i:.etallurgists.  manufacturers  of  and  dealers  in  electrical  and  automobile  sup 
plies,  &c.  The  subscribers  (each  with  one  share)  are  :  R.  H.  Crcssey,  40!l. 
l-"oleshill  Road,  Coventry,  metallurgical  chemist;  W.  B.  Crassey,  409,  Foles- 
hill  Road,  (5ovcntry,  engineer;  E.  Sidwell,  Alton  Hall,  Alton  Road,  AUesley, 
Coventry,  engineer.  Table  "  A  "  mainly  applies.  .Solicitor  :  C.  Martin,  18, 
Hertford   Street,    Coventry. 


CITY     NOTES. 


British  Thoni' 

son^Houston 

Co.,  Ltd. 


Mr.  H.  C.  Levis  presided  at  the  annual 
meeting  held  on  Wednesday.  He  said 
that  the  past  year  had  imposed  exacting 
demands  upon  the  employijs,  and  he  could 
not  speak  too  highly  of  theii'  loyal  and 
efficient  co-operation.  Of  the  employes  who  joined  the  forces 
180  had  been  killed  in  action  or  had  died  in  bervicc ;  '21  were 
missing  and  were  believed  to  have  been  killed.  In  addition, 
163  had  been  wounded,  13  were  prisoners  of  war,  and  one 
was  interned  in  Holland,  making  the  total  list  of  casualties 
378.  Of  the  121  holding  commissions,  87  had  been  promoted 
from  the  ranks;  39  had  been  awarded  special  honours;  10 
were  mentioned  in  dispatches,  and  11  had  been  siwcially  com- 
mended for  services  in  the  field.  -As  stated  in  the  last  report, 
the  company  proposed  to  erect  a  suitable  memorial  to  those 
who  had  died  in  serving  their  country.  Mr.  C.  A.  Coffin,  one 
of  the  directors  and  chainuan  of  the  board  of  the  General 
Electric  Co.,  of  New  York,  had  been  awarded  by  the  French 
Government  the  Order  of  Officer  of  the  Legion  of  Honour, 
in  recognition  of  his  energetic  and  fruitful  work  in  connec- 
tion with  the  French  Red  Cross  and  other  kindred  organisa- 
tions; and  the  Serbian  Government,  for  the  same  reason, 
had  likewise  conferred  upon  him  a  similar  Order  for  work 
in  connection  with  Serbia.  Another  of  the  directors,  Mr. 
Owen  Hugh  Smith,  for  the  past  three  years  had  given  practi- 
cially  his  entire  time  to  work  for  the  Ministry  of  MunitiouM 
and  also  as  one  of  the  emissaries  from  Great  Britain  to  America 
in  connection  with  food  problems.  They  welcotned  as  a 
valuable  addition  to  the  board  Lord  Carmichael.  After  con- 
sultation with  the  holders  of  a  very  large  majority  of  the 
shares,  both  ordinary  and  preferred,  the  dii'ectors  did  not 
recommend  the  payment  of  dividends.  For  several  years 
they  had  heavily  depreciated  their  goodwill,  patents,  &c., 
account.  After  very  careful  consideration  as  to  the  value  of 
the  goodwill  and  patents  it  had  been  decided  to  reinstate  this 
account  at  its  original  cost,  which  they  believed  was  fully 
justified.  They  had  likewise  heavily  depreciated  the  office 
furniture  and  fixtures  account,  and  pending  a  valuation,  had 
reinstated  an  amount  of  :£'20,000,  which  they  believed  the 
valuation  at  pre-war  values  would  fully  substantiate.  The 
total  amount  written  back  on  those  two  items  was  £157,958, 
and  to  this  they  had  added  from  this  year's  profit  £80,000, 
so  that  the  total  capital  reserve  now  stood  at  £237,958,  or 
substantially  the  same  amount  as  goodwill,  patents,  &c.  Dur- 
ing the  year  they  had  expended  £71,632  on  plant  account. 
The  securities  which  they  held  in  hghting,  traction  and  other 
companies  had  been  depreciated  by  £7,465,  bringing  the  total 
valuation  down  to  £90,000,  which  was  conservative.  The 
~  profit  for  the  year  was  £329,664,  after  making  provisiiin  for 
the  estimated  war  taxation  for  1917.  Provision, had  also  been 
made  for  the  unisettled  balance  of  munitions  levy  and  excess 
profits  duty  for  1916.  This  profit,  together  with  the  balance 
from  last  year,  make  the  total  amount  they  had  to  deal  with 
£843,586.  'They  had  on  hand  at  the  end  of  the  year  Exche- 
quer and  National  War  Bonds  to  the  amount  of  £17.5,000. 
It  would  be  interesting  if  he  could  make  a  statement  relative 
to  the  character  of  the  work  they  were  carrying  out.  When, 
after  the  ^ar,  they  could  speak  freely  of  those  matters,  he 
was  sure  the  shareholders  would  be  very  well  satisfied  with 
what  had  been  accomplished.  Many  organisations  were  now 
engaged  in  considering  matters  relating  to  reconstruction 
after  the  war.  Many  of  those  were  of  great  value  in  foster- 
ing particular  industries  and  thereby  contributing  in  a  marked 
degree  to  the  welfare  of  the  Empire  as  a  \\hole,  and  already 
a  great  deal  had  been  accomphshed  by  the  B.E.A.M.A.,  which 
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made  a  specific  study  of  the  problems  relating  to  the  electrical 
and  associated  industries.    It    was    to    be  hoped    that  there 
would   be   greater  concentration  of  effort   among   the   many 
associations  which  appeared  to  be  pursuing  the  same  ends, 
so  that  there  would   be  less  overlapping  and    dissipation   ot 
valuable  energy.        pj.g^^;j^g    ^^    jj^g    am^ai    meeting    on 
Callander's       July  Uth,  Sii-  Tom  C.allendeb  (managmg 
Cable  and         du-ector),  .  (who  took  the  chair  in  the  ab- 
Construction      sence,   through    indisposition,   of    Sir  For- 
Co.,  Ltd.  tescue   Flannery),   said   the    report   was  a 

good  one,  especially  having  regard  to^  the 
circumstances  under  which  they  had  been  working.  Great 
difficulties  had  attended  all  engmeermg  work  which  had  been 
going  on  during  1917,  and  the  results  now  shown  had  not 
'  been  achieved  easily,  but  were  the  outcome  of  much  worry 
and  anxiety  and  strenuous  labour  on  the  part  of  those  m 
charge  of  the  business.  In  order  to  arrive  at  this  result  close 
and  cordial  co-operation  had  been  necessary  throughout  the 
whole  business.  There  were  few  concerns  where  all  pulled 
together  better  than  they  did  in  this  Callender  group.  The 
delay  which  had  taken  place  in  presenting  the  balance-sheet 
had  "run  all  through  the  operations  of  the  year.  There  had 
been  many  delays  in  getting  goods  turned  out  and  in  supply- 
ing their  customers,  but  these  were  inevitable,  and  when  they 
looked  at  the  difficulties  which  had  sun'ounded  this  country 
and  the  companv  itself,  they  could  only  express  surprise  that 
thev  had  been  able  to  do  so  much;  for,  m  spite  of  aU  these 
difficulties  thev  had  done  a  record  year's  work.  The  amount 
of  their  output  had  been  very  great,  and  he  did  not  think 
that  the  profits  which  they  had  made  were  really  commensu- 
rate with  the  work  which  had  been  done;  but  they  were  all 
controlled  bv  Government,  and  at  times  were  subjected  to 
a  heavv  hand  on  the  part  of  those  in  authority.  This  was 
especially  so  in  regard  to  labour,  where  the  competent  autho- 
rity had  on  several  occasions  given  awards  which  had  been 
entirely  unexpected,  and  which  had  applied  to  men  and  to 
industries  to  which  they  evidently  were  never  originally 
intended  to  apply.  In  addition,  they  had  had  awards  given 
in  regard  to  wages  which  had  been  dated  back"  by  many 
months,  and  which  had  hit  the  company  in  some  departments 
very  heavily  indeed,  and  had  caused  them  great  disappomt- 
meiit  when  thev  had  come  to  look  into  certain  of  the  accounts 
which  ought  to  have  come  out  better.  These,  however,  were 
circumstances  which  were  quite  beyond  their  control.  They 
were  endeavouring  to  pass  on  these  claims  to  the  Ministry%  as 
they  held  that  the  Government,  having  imposed  upon  the 
companv  certain  additional  expenses,  should  of  necessity  bear 
those  expenses  when  it  came  to  paying  for  the  goods,  and 
althouf'h  thev  had  said  thev  would  probably  do  so,  up  to 
the  present  thev  had  been  strangely  diffident  m  regard  to 
parting  with  that  extra  money.  These,  however,  were  httle 
difficulties  which  .they  must  expect  to  meet.  All  the  factones 
in  which  the  companv  was  interested  had  been  kept  very 
busv  during  1917,  and  all  the  work  done  had  been  of  the 
"reatest  national  importance.  They  were  full  of  work  at  the 
present  time,  so  that  the  outlook  for  the  present  year  was 
a  satisfactory  one.  With  regard  to  the  company's  foreign 
work,  they  had,  as  was  well  known,  very  widespread  con- 
nections in  all  kinds  of  electrical  business  in  most  parts  of 
the  worid.  Since  the  beginning  of  the  war  their  operations 
under  this  head  had  been  a  good  deal  hampered,  and  this 
was  particularlv  so  durmg  the  year  under  review;  but  m 
spite  of  this  fact  they  were  managing  to  keep  their  connec- 
tions going,  and  he  was  pleased  to  say  matters  were  improving 
■somewhat.  There  was  now  the  possibility  of  sending  materials 
to  certain  places  abroad.  He  wanted  to  place  on  record  the 
lx)ai-d's  appreciation  of  the  work  done  by  those  men  abroad, 
especially  in  India,  who  represenU;d  this  company,  and  who 
had  had  a  verv  difficult  time  since  the  war  broke  out.  He 
<lesired  also  to"  testifv  to  the  satisfaction  which  the  board, 
and,  he  was  sure,  the  shareholders,  felt  with  the  management 
and  staff  of  the  company  and  those  in  charge  of  the  factories 
and  contracts  for  the  part  which  they  had  taken  in  producmg 
the  results  now  submitted.  The  dii-ectors  recognised  that,  on 
the  conclusion  of  the  war,  whenever  that  might  be,  the  com- 
pany would  have  to  face  conditions  which  would  be  entirely 
different  from  those  now  prevailing.  They  would  have  to 
start  again  the  commercial  business  which,  having  been  built 
up  after  many  j-eais  of  anxiety  and  trouble,  had  had  to  be 
.set  aside.  Thev  were  making  all  their  arrangements  with 
a  view  to  getting  that  new  commercial  work;  but  one  point 
which  struck  the  directors  very  forcibly  was  the  difficulties 
under  which  thev  were  going  to  labour  by  reason  of  the 
action  of  the  Government  in  taking  from  them  so,  much  of  the 
profit  which  had  been  made.  They  were  reduced  practically 
to  their  old  standard,  and  they  could  get  little  more  than 
thev  got  in  pre-war  days,  and  out  of  that  little  surplus  they 
had  to  spend  large  sums  on  new  machiner\-,  &c.,  which 
meant  that,  when  peace  came,  they  would  not  have  sufficient 
funds  in  their  coffers  to  be  able  to  fight  the  enemy  whom 
they  would  certainlv  have  at  their  gate.  They  recognised  the 
soundness  of  the  financial  policy  of  the  Government,  but 
regretted  that  the  very  sound  policy  which  had  been  adopted 
would  'cause  considerable  inconvenience  to  this  company  and 
to  other  manufacturers  in  many  lines  of  business  when  they 
resumed  their  commercial  trade,  because  they  would  have 
no  large  reserve  funds  to  meet  the  reconstruction  of  business 
which  had  beer  so  nuuh  talked  about,  having  had  such  a 
large  share  of  their  profits  taken  from  them  in  the  way  of 


income-tax,  excess  profits  duty,  &c.  Against  that  they  had  to 
bear  in  mind  that  Germany,  who,  in  spite  of  all  things,  would 
be  one  of  their  chief  competitors,  had  adopted  a  different 
method  with  her  large  manufacturers.  Eecent  balance- 
sheets  of  important  companies  in  the  same  line  of  business 
as  that  of  this  company  showed  immense  reserves  which 
appeared  to  be  liquid  and  ready  for  immediate  use,  and  it 
was  openly  stated  that  they  would  be  entitled  to  use  these 
in  the  rehabilitation  of  German  trade  in  various  parts  of 
the  world.  He  hoped  it  would  be  a  long  time  before  German 
trade  with  this  country  and  with  our  Colonies  and  Dominions 
would  be  a  serious  menace,  or  a  menace  of  any  kind,  to 
us;  but  there  were  wide  stretches  of  country,  especially  in 
South  America  and  in  China,  which  were  open  to  them  and 
to  us,  and  where  we  had  before  the  war,  and  had  maintained 
during  the  war,  a  certain  footing  at  some  expense.  Great 
things  had  been  hoped  for  in  that  direction,  but  that  was 
where  we  should  find  the  pinch,  and  our  foreign  competitors 
who  had  been  lightly  treated  by  their  Government  in  regard 
to  finance  would  be  at  a  great  advantage  as  compared  wdth 
English  firms,  who  had  suffered  under  the  heavy'  hand  of 
the  Government's  exactions.  Following  upon  this  the  direc- 
tors could  see  it  w-ould  be  necessary  that  when  the  happy 
day  of  peace  came,  and  perhaps  sooner,  they  would  have  t^) 
ask  the  shareholders  to  approve  the  raising  of  further  capital 
in  this  company,  because,  while  they  could  carry  on  at 
present,  and  finance  was  easy  when  they  were  dealing  with 
the  Government  and  such  authorities,  it  would  be  a  very 
different  case  when  they  were  once  again  in  open  competition 
for  ordinary  commercial  business.  It  would  be  necessary 
then  that  the  resources  of  the  company  should  be  increased, 
and  probably  considerably  increased.  When  that  day  came 
he  felt  sure  that  the  assistance  which  they  would  require  from 
the  shareholders  would  not  be  found  wanting.  In  order  to 
consolidate  the  business  and  to  prepare  for  future  work  they 
were  making  some  alterations  in  the  management.  He  would 
continue  to  hold  the  position  of  managing  director  and  to 
be  active  therein,  and  it  was  proixjsed  that  Mr.  Petersen  and 
Mr.  James  CaUender,  who  had  been  assistant  managers, 
should  become  managers  of  the  tx)mpany ;  Mr.  Charles  Pipkin, 
who  had  been  with  the  company  practically  all  his  life,  being 
brought  in  as  assistant  manager.  'The  demands  of  the  Ministry 
of  War  had  necessarily  made  great  inroads  on  their  staff, 
and  the  men  had  been  replaced  to  a  large  extent  by  women 
workers  both  in  the  factories  and  in  the  offices.  Having 
referred  to  the  casualties  which  had  taken  place  among  the 
members  of  the  staff  on  active  sen^ice  and  to  the  close  touch 
which  was  maintained  between  the  company  and  the  men 
who  were  stiU  at  the  front,  the  chairman  proceeded  to  refer 
to  the  accounts.  Dealing  with  the  balance-sheet,  he  pointed 
out  that  in  the  year  under  review  about  £60,000  had  been 
spent  in  additional  buildings,  machinery  and  plant,  and  he 
stated  that  the  directors  were  in  negotiation  with  the  Govern- 
ment in  regard  to  an  allowance  being  made  under  this  head 
in  the  assessment  of  excess  profits  duty.  The  gross  profit 
for  the  year  was  f  199,0'23,  or  an  increase  of  about  £9.000, 
which,  as  he  had  already  pointed  out,  was  by  no  means 
commensurate  with  the  large  amount  of  increased  work  done. 
The  balance  at  credit  of  profit  and  loss  account,  fl21.7.S3. 
an  compared  with  £117,590,  so  that  in  the  net  result  they 
were  about  £4.0(K1  better  oft'  than  in  the  previous  year.  After 
payment  of  fixed  charges  £81,051  remained.  The  amount 
brought  forward  from  1916  was  £'249.207,  and  when  it  became 
desirable  to  make  an  alteration  in  the  capital  the  directors, 
in  accordance  with  powers  vested  in  them,  transferred  from 
that  amount  to  reserve  the  sum  of  £1.50.000,  thus  leaving 
£99.'207  as  the  real  caiTy  forward,  and  giving  ttem  now  an 
available  balance  of  .£180,258.  It  was  proposed  to  raise  the 
distribution  on  the  ordinary  shares  for  the  year  from  20  per 
cent,  to  25  per  cent.  (5  per  cent,  of  which  had  already  been 
paid  to  the  shaTeholders)  this  extra  5  per  cent,  being  payable 
by  way  of  bonus.  They  were  carrying  to  reserve  £25,000, 
bringing  that  account,  after  the  completion  of  certain  transac- 
tions, to  the  round  sum  of-  £100,000.  This  would  leave 
£111,508  to  be  carried  forward,  subject  to  excess  profits  duty, 
if  any. 

Sir  John  Bomston  congratulated  the  dii-ectors  upon  the 
results  achieved,  and  the  chairman  and  Mr.  Tait  upon  the 
honours  confen-ed  upon  them  by  His  Majesty.  He  suggested 
that  the  remuneration  of  the  directors  should  be  increased 
from  £2,500  to  £3,000  per  annum,  but  the  Solicitor  pomted 
out  that  effect  could  not  be  given  to  this  suggestion  at  the 
present  meeting.  Mr.  Todhuxter  having  also  offered  his 
congratulations  to  the  chaimian  on  the  distinction  confen-ed 
upon  him.  The  Chairm.an  tjianked  the  shareholders  for  their- 
kind  expressions.  He  mentroned  that  he  had  received  from 
one  of  the  leading  trade  unions  in  Lancashire  a  letter  of 
cordial  congratulation,  expressing  their  hope  that  the  happy 
relations  existing  between  him  and  the  company,  on  the  one 
han3,  and  themselves  on  the  other,  might  long  continue.  He 
treasured  that  letter  even,  more  than  he  treasured  a  great 
many  others  that  he  had  received. 

.At  .an  exti->ordinai-y  general  meeting  which  was  afterwaj-ds 
held  resolutions  were'  unanimously  passed  altering  the  articles 
of  association  and  approving  the  directors'  recommendations 
with  regard  to  the  capital  of  the  company  with  a  view  to  the 
ordinary  shareholders  receiving  as  a  bonus  one  fulIy-paid 
ordinary  share  of  £5  for  every  ordinary-  £5  share  now  beW 
by  him. 
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Mr.  George  Balfour,  chairiuan,  at  the 
United  Elec-      fourteenth  ordinary  general  meeting,  said 
trie  Tramways     that  the   accounts   submitted    were  in  ac- 
of  .Montevideo,     cordance  wijh  the   not  very   hopeful  fore- 
Ltd.  ciist  foreshadowed   last  year.     During   the 

year  the  company's  c-ars  carried  44,883,520 
passengers,  an  increaa?  of  •2,l:i*3,430  over  last  year.  The 
gross  receipts  amounted  to  £359.833,  being  an  increase  of 
i'ri.tViO,  which  followed  an  increase  of  f  17,17'2  last  year.  The 
operating  expenses  increased  by  ,£'24,314,  or  4.45  per  cent. 
They  absorbed  73.14  per  cent,  of  the  gi-oss  receipts,  compared 
with  an  average  of  57  per  cent,  under  pre-war  conditions. 
Net  receipts  showed  a  decrease  of  £1'2,254,  following  a  decrease 
of  f  11.32'2  last  year.  The  cost  of  fuel  "accounted  for  S3  pov 
cent,  of  the  total  increase  in  expenses,  and  the  increase  due 
to  wages  represented  slightly  over  14  per  cent.,  the  balarice 
being  due  to  increased  cost  of  materials  for  repairs  and  main- 
tenance. The  net  profit  for  the  year  was  £27.373,  and  it 
was  proiKKsed  to  carry  forward  a  sum  of  .t'13,2%.  For  the 
first  time  in  the  history  of  the  company  the  payment  of  the 
preference  dividend  had  to  be  postponed,  hut  it  was  necessar\- 
to  do  so.  the  increa.sed  co.«t  of  coal  alone,  as  compared  w'ith 
the  previous  year,  being  nearly  equal  to  a  year's  dividend 
on  those  shares.  The  outlook  for  the  current  year  indicated  a 
repetition  of  last  year's  experience.  For  the  first  six  months 
the  gross  receipts  showed  an  increase  of  £19,438,  but  against 
that  the  operating  expenses  showed  an  increase  of  £23,202. 
The  incieased  gross  receipts,  however,  gave  confidence  in  the 
stability  of  the  undertaking. 

.\t  the  eighth  ordinary  general  meeting 
Tata  Hydro.       held  in    Bombay,    Sir  D.    J.   Tata,   Kt., 
Electrical         chairman,  who   presided,   said  the   success 
Power  Supply     so  far  as  it  had  been  achieved  in  spite  of 
Co.,  Ltd.  numerous     and     unexpected      difficulties, 

should  be  a  source  of  some  satisfaction ; 
whOe  in  July,  1913,  they  commenced  with  only  seventeen 
consumers,  these  were  increased  to  31  in  June,  1916.  and  the 
number  of  consumers  taking  power  in  June,  1917,  had  been 
further  increased  to  38,  and  the  amount  of  energy  supplied 
to  many  of  them  had  steadily  increased.  The  present  war 
conditions  had  prevented  a  still  further  extension  owing  to 
the  difficulty  of  getting  machinery  from  England.  All  the 
transformers  required  for  their  second  installation  were  ready 
for  shipment,  and  .some  of  the  motors  ordered  were  partially 
manufactured  and  would  be  completed  after  the  crant  of  the 
priority  certificates  from  the  Munitions  Department  of  Great 
Britain.  Their  arrival  would  mean  that  the  inills -of  the 
second  installation,  which  were  now  on  the  waiting  list,  would 
be  put  in  commission  electrically.  Compared  ■nith  the  experi- 
ence of  electric  power  supplying  companies  in  other  countries, 
the  waiting  list  of  consumers  for  large  amounts  of  energy 
with  a  well-regulated  and  steady  load  was  no  small  advantage 
to  them.  The  fifth  generating  set  in  the  power  house  at 
Khopoli  had  been  erected,  and  had  been  in  operation  for  some 
time,  so  that,  as  soon  as  war  conditions  allowed  of  the  equip- 
ment of  the  mills  on  the  second  installation,  it  would  be 
possible  to  raise  the  present  output  of  80,000  n.p.  to  40,000  h.p. 
at  no  distant  date.  This  year  they  had  strengthened  the'  whole 
of  their  transmission  line  with  the  exception  of  a  small  sec- 
tion, the  material  for  which  was  lost  at  sea.  Two  years 
ago  he  pointed  to  the  exti'aordinary  difficulties  of  carrying 
energy  at  a  pressure  of  100.000  volts  along  overhead 
transmission  lines  which  crossed  large  creeks  and  salt  pan 
areas.  The  moisture  and  the  salt  air  made  it  unusually  diffi- 
cult to  carry  that  'voltage  without  mishaps.  With  increasing 
experience,  their  engineers  had  steadily  overcome  the  difficul- 
ties, and  they  were  now  having  fewer  stoppages  in  a  marked 
degree.  The  indemnities  showyn  this  year  in  the  audited 
accounts  covered  stoppages  from  the  commencement  in  1915 
up  to  the  end  of  last  year.  The  income  had  been  steadily 
increasing;  the  highest  point  reached  was  in  May,  1917,  when 
they  earned  a  gross  income  of  about  Rs.  2.60.000  for  that 
month ;  as  again.st  that  operation  costs  had  remained  about 
the  same  as  in  the  preceding  year.  Dividends  on  preference 
shares  at  the  rate  of  7  per  cent,  per  annum,  and  on  ordinai-y 
shares,  old  and  new,  at  the  rate  of  8  per  cent,  per  annum, 
were  declared. 

At   the   sixth    ordinary   general  meeting 
Pernambuco      the  chairman,  Mr.  Wm.  Higgins,  said  that 
Tramways  and     the  past  year  had  been  one  of  continued 
Power  progress  in  every  branch  of  business,   and 

Co.,  Ltd.  had  it  not  been  for  the  existing  abnormal 

conditions  they  might  have  earned  divi- 
dends on  both  classes  of  the  share  capital ;  nevertheless,  thev 
recommended  a  payment  that  would  commence  the  dividend- 
earning  period  in  the  history  of  the  company.  The  operating 
results  showed  a  net  increase  over  these  of  the  previous  vear 
of  £27,127.  The  tramway  receipts  had  shown,  and  continued  to 
show  a  progressive  rate  of  increase.  The  whole  of  the  systems 
of  the  old  mule  ti-araways  .ind  the  Brazilian  street  railway 
had  now  been  electrified,  and  there  remained  just  over  eight 
miles  of  steam  lines,  Iswng  part  of  what  used  to  be  the 
Olinda  street  rail wav.  Xotwithstanding  the  price  of  coal,  the 
gas  undertaking  h.Td  shown  a  profit  for  the  year.  Improved 
plant  enabled  a  saving  of  50  per  cent,  to  be  made  in  the 
amount  of  coal  carbonised.  A  remunerative  future  was  an- 
ticipated for  this  hrahch  of  the  business  when  circumstances 
and  prices  again  became  normal.  With  regard  to  the  supply 
of  electricity  for  lighting  and  power,  grea*  difficulties  had 


been  met  with  in  obtaining  the  uecessaiy  materials  and  ship- 
ping permits.  They  still  hoped  for  goixl  results  from  this 
branch  of  tho  business.  'Ihe  Telephone  Co.  continued  to 
show'  satisfactory  progress;  the  number  of  subscribers  and 
receipts  had  increased.  During  the  year  they  had  also  en- 
joyed a  better  rate  of  exchange,  averaging  12.8ld.,  as  against 
r2.06d.  in  1916.  With  regard  to  the  future,  the  prosix^cts 
were  satisfactory;  the  tot^il  increase  in  traffic  receipts  this 
yeai'  to  date  were  £22,000,  and  the  net  working  results  also 
showed  an  improvement  compared  with  1917.  A  dividend 
of  3i  per  cent.,  less  income-tiix,  was  declared  on  the  7  per 
cent,    non-cumulative  participating   preference  diares. 

Mr.    C.   F.   Tui'NELL,    presiding   at  the 
Crompton  and      aniuia!    uicefiiig   on   Tuesday,   said    that 
Co.,  Ltd.  tlu'v    ic^sK'lti'd    having    again    to   disap- 

jioiiit  the  .shareholders  in  the  matter  of 
accounts.  Thi'V  were  not  yet  able  to  issue  the  accounts  for 
the  year  ending  March,  1917,  which  were  postixaied  from 
last  .year.  The,  question  of  wai-  taxation  and  other  matters 
in  respect  of  that  year  had  atill  to  be  settled.  They  were, 
therefore,  in  practically  the  hamu  jtosition  as  they  were  at  the 
annual  meeting  last  August.  The  business  continued  to 
make  progress  in  a  satisfactory  manlier.  Compared  with  the 
year  ended  March,  1916,  whicli  was  the  last  year  for  which 
ihey  had  had  the  accounts,  the  output  from  the  works  for  the 
year  ended  March,  1918,  showed  an  increase  of  98  per  cent., 
or  very  nearly  double,  whilst  the  work  in  hand  at  the  pre- 
sent moment  was  more  than  double  the  figure  at  which  it 
stood  in  March,  1916.  They  would  never  have  been  able  to 
handle-  the  volame  of  work  which  they  had  turned  out  this 
year  but  for  the  foresight  of  the  management  in  providing 
additions  to  the  company's  premises  and  plant  during  the 
early  days  of  the  war.  Further  expenditure  under  those 
heads  had  been  incurred  during  the  year  under  review,  in- 
cluding exten.sion  and  improvement  of  the  accommodation  for 
women,  of  whom  an  increasing  number  was  being  employed. 
Since  the  close  of  the  year  they  had  given  notice  to  the 
ilebenture  holders  of  their  intention  to  repay  the  £100,000 
5i  per  cent,  mortgage  debentures  in  September  next.  Thtm- 
debentures  in  any  case  were  repayable  in  December  of  next 
J  ear,  but  after  careful  consideration  the  directors  came  to 
the  conclusion  that  it  would  be  better  for  two  reasons  to 
anticipate  that  date.  In  the  first  place,  they  had  ascertained 
on  what  terms  liew  debentures  could  be  issued  now,  whereas 
no  one  could  tell  with  certainty  what  the  conditions  of  the 
.money  market  uiight  be  in  December  of  next  year.^Then,  in 
the  second  place,  it  gave  them  an  opportunity  of^increasiug 
the  issue  from  £100,0(X)  to  £150,000,  a  u.-eful  addition  to  their 
working  capital.  The  new  debentui'es  bore  interest  at  the 
rate  of  6  per  cent.  i)er  annum,  and  the  whole  issue,  except  a 
,  ic,n,-ve  of  £20. IKK).  )i;id  been  placed.  Their  relations  with 
their  employes  had  been  entirely  satisfactory  throughout  the 
M'.f  f    >\()iK  iliey   were  turning   out   wa.s  excellent.     He 

would  like  again  to  take  the  opportunity  of  thanking  Mr. 
beeves,  tue  iiianagiiig  director  and  secretary,  and  Mr.  Britten, 
the  manager  at  Chelmsford,  and  their  loyal  staff  for  their 
successful  work.  The  prospects  for  the  current  year  wer ', 
good,  and  =0  far  as  regarded  trading  when  the  war  was  over, 
all  he  need  tell  them  was  that  if  trade  was  good  they  would 
be  in  a  position  to  profit  by  it,  and  if  trade  was  bad — an 
unlikely  contingency  in  the  opinion  of  many — he  could,  at 
any  rate,  assure  them  that  their  organisation  and  the  arrange- 
ments they  had  made  during  the  last  few  years  would  stand 
them  in  very  good  stead. 

Following  the  declaration  of  the  dividends  a  resolution  was 
passed  adjourning  the  meeting  to  a  subsequent  date,  of  which 
due  ijiotice  will  be  given  the  shareholders,  for  the  purpose  of 
the  presentation  of  the  past  year's  accounts. 

In  the  annual  report  to  which  we  refeneil 

Edmundson's        briefly  last  week  the  usual  schedule  is  given 

Electricity          of  the  capital  expenditure  and  gross  profits 

CorporatiOD,  Ltd.    of    subsidiary    and    other    companies.      We 

reproduce  the   figures   for  the  year    ended 

December,  1917  : — 

Gross  profit 

(before  prc- 

Capital               viding  for  Load 

expended       capital  charKes  connected 

Dec.  31st,     and  depreciation!.  in  kw. 

Name.                               1917.                      1917.  1917. 

Alderley i54,692                  £2,662  1,193  KW. 

Bromley 165,312                    9,828  4,771 

Folkestone          .  .         . .           238.943                    1.5,719  .5,4.55 

ftuernsey              .  .         . .           160.454                      3,842  .5,027 

Isle  of  Wight      .  ,                       272.026                      6,471  S;8«! 

Ilfracombe                                   35,591                        590  861 

Lancashire  Cn,             . .           684,3f.2                   42,031  25,311 

Lymington                                  86,951                     1.419  760 

Melton  Mowbrav          . .            40.276                     1,956  •    929 

Newmarket                                  UfiM                    2,020  1,086 

North  of  Scotland                    116,164                     6,643  .3,79.'! 

Ramsgate               .         .  .             51,686                      2,578  1,462 

Scarboro'  Trams          . .            99,430                         82  — 

Salisbury              .  .                         74,079                      5,713  1,729 

Urban  Co 1,449,670                   81,550  36,902 

■Wycombe            . .         . .           113,287                    5,944  2,729 

Cromer 34,.S76                      813  616 

Dorking 46,126                    2,261  1,095 

Frome       62,186                    2,758  2,077 

Hamilton                     . .           85,809                   4,405  3,015 

Burbiton   . .                  . .           69,099                   4,309  1,970 

Total ii3,9Sfl.l4a  iM.3,600  106,654  KW. 

1916 £3,8.11,931  £i87,«l  09,095  Kw, 

The  annual  raeetine  wm  held  yesterday. 
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The  net  profit  for  the  year  ended  De- 
Marconi's  Wire=      cember,  1917,  was  £383,835,  and  adding 
less  Telegraph        the  amount  brought  forward  thei'e  stands 
Co.,  Ltd.  to  the  credit  of  profit  and  loss  account 

£763,942.  In  addition  to  the  dividends 
paid  iu  February  there  is  now  recourmended  a  dividend  on 
the  ordinai-y  shares  of  15  per  cent,  for  the  year  ended  Decem- 
ber 31st,  1917  (making  20  per  cent,  for  the  year),  and  one  on 
preference  shares  of  10  i^er  cent,  for  the  year  (making  17  per 
cent.).  Theje  is  to  be  put  to  general  reserve  £100,000,  and 
£376,904  is  "to  be  carried  forward.  The  general  reserve  will 
now  stand  at  £1,100,000.  The  shares  in  associated  companies 
and  patents  are  taken  into  account  in  the  balance  sheet  at 
their  cost  price,  namely,  £1,498,083,  an  increase  during  the 
year  of  £94,159.  The  par  value  of  the  shares  now  stands  at 
£2,697,286,  exclusive  of  shares  which  have  no  capital  denomi- 
nation,  which  shows  an  increase  over  last  year  of  £209,835. 

Owing  lo  unfavourable  rates  of  excliange  large  sums  of  money  received  in 
foreign  countries  continue  to  be  invested  temporarily  or  placed  on  deposit 
abroad.  The  loss  represented  by  the  rates  of  exchange  has  been  written  otf 
.i^.iinsl  profit  and  loss  account.  If  upon  realisation  the  rates  of  exchange 
will    have   improved,    the  differences    will   appear  as  profit    in    another   year. 

The  coinpany  is  still  without  any  remuneration  or  compensation  from  the 
(lovernment  for  the  use  since  the  beginning  of  the  war  of  the  company's 
liigh-power  stations,  and  for  the  considerable  services  which  have  been  ren- 
<lered.  For  the  fourth  year  in  succession,  therefore,  it  has  been  impossible 
u>  include    in   the   accounts   any    sum  in  respect   of   these  matters. 

Tlie  negotiations  with  the  Post  Office  for  compensation  in  respect  of  their 
repudiation  of  the  contract  for  tlie  Imperial  chain  of  stations,  to  which 
reference  w-is  made  in  the  report  of  last  year,  proved  abortive,  and  the  com- 
pany, having  exhausted  every  effort  for  a  friendly  settlement,  found  itself 
compelled  to  proceed  with  its  petition  of  right.  After  counsel  had  opened 
the  case  on  behalf  o''  the  company,  the  Attorney-General,  on  behalf  of  the 
Crown,  consented  to  judgment  being  entered  for  the  company  with  costs. 
The  amount  of  damages  to  be  paid  to  the  company  will  be  decided  in  due 
to.trse    bv   the    Referee    appointed   bv   the   Court. 

I  he  Marconi  International  Marine  Communication  Co.,  Ltd..  has  con- 
tinued to  show  very  substantial  development,  and  dividends  for  the  past  year 
amounting  to  15  per  cent,  have  been  declared  and  paid,  and  a  sum  of 
1105.418  has  been  carried  forward,  subject  to  excess  profits  duty  for  1916 
and  1917.  The  rapid  increase  in  the  company's  business  called  for  further 
additional  capital,  and  an  issue  of  250,000  shares  at  15s.  premium  was  oBered 
to    the    shareholders,    and    substantially    over-subscribed.  _ 

The  French  company,  La  Compagnie  Francaise  Maritime  et  Coloniale  de 
T414graphie  sans  Fil,  has  declared  a  dividend  for  1917  at  the  rate  of  20  per 
-  cent,  on  the  ordinary  shares,  and  281.25  francs  per  share  on  the  founders' 
shares. 

The  Amalgamated  Wireless  (Austialasia),  Ltd.,  has  decl.ired  a  dividend  of 
5   per  cent,    for   the  year    ending  June   30th,    1917. 

The  Marconi  Wireless  Telegraph  Co.  of  America  has  declared  a  dividend 
for    the  year    1917  at    the   rate  of   5   per  cent. 

The  Russian  company,  the  Societe  Russe  Telegraphes  et  Telephones  sans 
Fil,  declared  no  dividend  for  the  past  year.  There  is,  however,  reason  to 
believe  that  the  position  of  the  company,  considering  the  circuiustances,  is  not 
unsatisfactory. 


Arbroath  Electric  Light  &  Power  Co.,  Ltd.— The  profit 
for  1917  amounted  to  £2,830,  plus  £373  brou>;bt  forward. 
There  is  to  be  put  to  reserve  and  renewals  fund  £1,000;  divi- 
dend 5  per  cent.,  less  income-tax,  on  ordinrary  shai'es,  £860; 
carried  forward  £417.  The  quantity  of  current  generated  and 
sold  was  very  satisfactory,  but  the  cost  of  production  was 
much  higher  than  formerly,  and  this  has  prevented  the  com- 
pany obtaining  the  full  benefit  of  the  additional  load.  There 
have  been  a  good  many  applications  for  current  during  the 
year,  but  the  Government  restrictions  precluded  their  accept- 
ance, except  in  special  circumstances. 

Stock  Exchange  Notices. — The  following  securities  are  to 
1)0  fjuoted  officially  :^ 

British  Electric  Transformer  Co.,  Ltd.— 38,012  additional 
Ti  [ler  cent,  cumulative  preference  shares  of  £1  each,  fully  paid 
(Nos.  161,989  to  200,000). 

lianelly  and  District  Electric  Lighting  &  Traction  Co.,  Ltd. 
— 100,000  6  per  cent,  cumulative  preference  shares  of  £1  each, 
fully  paid  (Nos.  60,001  to  135,000  and  150,001  to  175,000). 

City  &  South  London  Railway  Co. — Interim  dividends  on 
the  5  i>er  cent,  preference  stocks  1891.  1896.  1901,  and  1903  of 
1\  per  cent.,  and  on  the  consolidated  ordinary  stocks  of  J 
per  cent. 

Application  has  been  made  to  the  Board  of  Trade  for  power 
tci  extend  the  time  for  the  payment  of  interest  out  of  capital 
prtjvided  for  under  the  Act  of  1913. 

Greenwood  &  Batley,  Ltd. — .\fter  placing  to  depreciation 
£5,000  and  to  reserve  £oO,(X)0,  the  directors  recommend  a 
final  dividend  on  the  ordinary  shares  of  10  per  cent.,  tax 
free,  leaving  to  be  carried  forward  £13,962. 

Edison  Swan  Electric  Co.,  Ltd. — A  petition  for  confirm- 
ing a  re.solution  reducing  the  capital  from  £888,071  to  £698,307 
is  to  be  heard  on  July  30th. 

Madras   Electric   Supply    Corporation,    Ltd. — Dividend    4 

l>er  cent,  on   ordinary   shares  for  the  year;  £7,000  is   put  to 
depreciation  and  renewals,  and  £5,727  is  carried  forward. 

Central  London  Railway  Co. — Interim  dividend  of  \\ 
]ier  cent,  on  the  undivided  ordinary  shares  and  2  per  cent,  on 
the  preferred  ordinary  fof  six  months. 

London  Electric  Railway  Co. — Dividends,  2  per  cent,  on 
the   I  per  cent,  preference  stock  and  \  per  cent,  on  the  ordi- 

i.arv  foir  the  half-year. 

Hadfields,  Ltd. — Interim  dividend  Is.  per  share,  free  of 
tix,  on  thfl  ordinary  shares. 

Cape  Asbestos  Co.,  Ltd. — Dividend  on  the  ordinary 
chares  5  per  cent.,  less  tax;  f 3,908  carried  forward. 


Singapore  Electric  Tramways,  Ltd. — The  report  for  1917 
states  that  after  charging  debenture  interest,  depreciation, 
and  royalty  to  the  municipality  on  tramway  profits  for  1916, 
the  profit  was  £4,274,  plus  £7,946  brought  forward.  After 
allowing  £5,000  for  dividend  paid  in  July,  1917,  transferring' 
£3,000  to  depreciation,  £4,'221  is  to  be  carried  forward.  Car 
mileage  decreased  108,292  miles.  Passengers  per  car  mile 
were  6.53,  against  6.19.  Power  expenses  were  £21,803,  against 
£17,005,  due  to  cost  of  coal.  Sales  of  energy  for  lighting  and 
power  increased  £1,289  to  £14,611.  Abnormally  high  price  of 
coal  greatly  increased  cost  of  energy,  and  at  close  of  year 
current  was  being  supplied  under  contract  to  Singapore  Muni- 
cipality at  a  loss.  Position  was  put  before  Commissioners, 
who  declined  to  agree  to  any  increase  in  the  rate  at  which 
eiectricity  is  supplied  to  them,  although  the  net  profits  to  the 
municipality  for  1917  in  their  electrical  department  were 
£10,614.  In  December  last  crank  shaft  of  one  Diesel  engine 
broke,  causing  considerable  damage.  Engine  stUl  out  of  com- 
mission. For  the  pre.sent  the  bulk  of  the  energy  required  is 
being  produced  by  the  steam  sets. — Financial  Times. 

Metropolitan  District  Railway  Co. — Interim  dividends  of 
2  per  cent,  on  the  guaranteed  stock,  2i  per  cent,  on  the  first 
preference,  and  Ij  per  cent,  on  the  5  per  cent,  second  prefer- 
tnoe. 

Calcutta  Electric  Supply  Corporation',  Ltd. — Units  sold 
to  consumers  during  the  four  weeks  ended  April  26th, 
2,509,519,  compared  with  2,174,348  units  last  j-ear. 

St.  James's  &  Pall  MaU  Electric  Light  Co.,  Ltd.— Interim 
dividend  at  the  rate  of  7  per  cent,  per  annum  on  the  ordinary 
shares  tor  the  June  half-year.  -~ 


STOCKS     AND     SHARES. 


TtjESD.\Y  Evening. 
Stock  Exchange  markets  were  not  much  affected  by  the 
commencement  of  the  German  offensive  on  Monday,  and  the 
first  news  of  the  results  achieved  by  the  enemy  was  regarded 
as  distinctly  encom-aging  from  our  point  of  view.  Except  in 
a  few  cases  where  there  had  been  a  little  too  much  buying  in 
advance,  prices  held  their  ground  with  noticeable  strength. 
It  is  surprising  how  well  the  Home  Railway  market  is  main- 
tained considering  how  small  is  the  amount  of  business.  The 
first  dividends  to  be  announced  were  those  of  the  Tube  rail- 
ways. The  City  &,  South  London  pay  J  per  cent..  Central 
London  1|  per  cent.,  London  Electric  5  per  cent.,  and  the 
District  announces  .1^  per  cent,  on  the  Second  Preference 
stock.  At  the  same  time,  the  Underground  Electric  Eailways 
of  London  have  declared  a,  dividend  of  4  per  cent,  on  the 
Income  Bonds.  These  rates  are  all  the  same  as  those,  of  a 
year  ago,  and  are  much  in  accordance  with  the  market  antici- 
pations, except  that  of  the  Underground  Co.  Some  optimists 
had  been  looking  for  an  advance  upon  the  4  per  cent,  de- 
clared last  year  upon  the  Income  Bonds,  although  it  was  toler- 
ably obvious  that  the  fare-raising  had  been  in  force  far  t<x> 
short  a  time  to  cause  it  to  have  any  material  effect  upon  the 
takings  for  the  last  half-year.  The  prit^  of  the  bonds  has 
-  weakened  to  82^,  and  the  £10  shares  fell  to  2J.  Metropoli- 
tans are  also  lower  at  23i. 

Attention  is  being  directed  to  several  of  the  Tramway  issues 
in  the  Metropohtan  list.  London  and  Suburban  Traction  5 
per  cent.  Preference  have  risen  to  7s.  3d.,  with  a  fair 
•amount  of  business  doing  in  the  shares.  The  First  Mortgage 
Debenture  stock  stands  at  60,  and  the  5  per  cent.  "  A  "  De- 
benture stock  at  80,  while  the  Ordinary  are  in  the  neighbour- 
liood  of  '2s.  London  United  Debentuie  keep  steady  at  41 — • 
Metropolitan  Electric  4J  per  cent.  Debenture  stock  changed 
hands  the  other  day  at  70^.  Low-priced  Tramway  shares  are 
fairly  popular  amongst  a  certain  class  of  speculative  buyers. 
Pemambuco  Ordinary  were  run  up  to  8s.  3d.,  and  the  7  per 
cent.  Preference  to  15s. 

There  is  a  better  tene  in  the  market  for  Anglo-Argentine 
Trams,  buyers  having  come  along  for  the  First  and  Second 
Preferences  on  the  basis  of  3^  and  2  9/16  respectiv»ly,  while 
there  is  a  harder  tendency  about  the  debenture  stocks. 
British  Columbia  descriptions  keep  firm,  and  in  a  private 
letter  just  received  from  Vancouver,  the  writer  refers  to  the 
more  promising  conditions  which  now  prevail  in  that  city, 
and  in  the  province  as  a  whole.  Mexicans  continue  firm  as  a 
whole,  but  definite  news  is  awaited  with  an  eagerness  just 
tinged  with  anxiety.  Mexican  Light  &  Power  preferred  are 
3  points  better  on  the  week. 

The  course  of  prices  in  the  Telegraph  market  continues  up- 
wards. Eastern  Ordinary,  Eastern  Extensions,  and  Direct 
United  States  shares  are  ex  dividend.  Allowing  for  the  deduc- 
tions, there  is  no  particular  change  in  prices.  Oriental  Tele- 
phone Ordinary  at  41  are  ex  the  dividend  and  bonus,  and 
the  6  per  cent.  Preference  at  20s.  are  xd.  Indo-European s 
have  had  a  big  rise  of  £9  a  share  to  58^,  which  brings  them 
within  10s.  of  the  pre-war  making  up  price  of  July,   1914. 

The  Marconi  report  is  very  satisfactory,  and  the  dividend 
is  raised  to  30  per  cent,  for  the  vear.  The  profits  have  risen 
fi'om  £318,400  to  £383,800.  and  allowing  for  the  can-y-forward 
there  is  a  disposable  amount  of  £137.01X1  more  than  there 
was  in  1916.  The  Preference  shares  get  17  per  cent,  instead 
of  12  per  cent,,  and  the  Ordinary  dividend  of  20  per  cent,  ia 
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5  i«er  cent.  Uiore  iban  that  for  1916.  The  reserve  is  raised  to 
£l,loO,(XiO,  and  fSTT.tiOO  goes  forward.  It  is  eta  ted  in  the 
report  that  no  settlement  has  yet  beeu  arrived  at  with  the 
Government  for  the  use  of  the  Marconi  high-power  stations 
and  other  services,  but  the  claim  for  compensation  will  be 
settled  in  due  course  by  the  referee  appointed  by  the  Court 
of  .\piJeal.  The  price  of  the  shares  is  firm  at  38,  and  a  good 
deal  of  business  is  doing  in  the  subsidiaries.  Canadians  are 
good  at  l-2s.,  and  there  has  been  a  rise  in  Spanish  and  General 
to  about  the  same  figure,  whOe  Americans  keep  firm  at 
•25s.  3d.  xd. 

Babcock  &  Wilcox  are  a  strong  market,  and  have  added 
another  -Js.  6d.  to  their  last  week's  rise  of  3s.  9d.  British 
.\luminium  have  also  improved.  Callender's  recovered  their 
ibvideud  straight  away;  Henley's  are  5s.  up  at  21J.  Tele- 
graph Constructions  are  also  the  same  price  xd.,  as  last 
week  they  were  cum  dividend.  General  Electric  have  risen 
£1  to  "27}.  The  preference  at  103  are  os.  easier.  Edison 
Swans  are  a  little  lower  at  3  5/16  for  the  fully-paid,  and 
40s.  6d.  for  the  £3  paid,  though  the  Preference  are  in  eager 
demand  at  ISs.  and  upwards.  Cromptons  are  firm  at  15s.  on 
the  declaration  of  a  7  per  cent,  dividend  on  the  Ordinary. 

The  Electric  Lighting  list  is  as  quiet  as  ever,  aiid  no 
changes  have  occurrel  except  i  rise  in  Chelseas,  and  a  similar 
fall  in  St.  James's.  TTie  tendency,  however,  continues  to  be 
rather  dull  owing  to  the  apprehension  aheady  noticed  that 
there  may  be  some  slight  reduction  in  the  dividends  in  res- 
pect of  the  current  year.  Other  Industrials  are  mostly  on 
the  up-grade.  Rubber  shares  are  a  trifle  harder,  attracting 
very  little  notice  for  the  time  being.  In  the  base-met-al  mar- 
kets, nothing  of  importance  has  occurred. 


SHARE    LIST    OF    ELECTRICAL    OOMPAXIES 
Home  Electricity  Companies. 

Dividend  Price 

• .  July  16,    RiseorfaU 

1916.  1917.  1918.       this  week. 

Broruplon  Ordinary 9        10  Gi  — 

Cliaring  Cross  Ordinary     ....        5         4  3}  — 

do.        do.        do.        «Pref...        44        4J  3J  — 

Chelsea '..        ..       3'       5  3J  +  J 

City  of  London         8         8  11  — 

do.       do.    6  per  cent.  Pret.  ..66  9J  — 

County  of  London 7         7  lOJ  — 

do.         do.     6  per  cent.  Fret.       6         6  10  — 

Kensington  Ordinary         ....       6         7  54  — 

London  Electric       Nil     Nil  l|  — 

do.       do.     6  per  cent.  Pret. . .        4         5  3J  — 

Metropolitan S         4  sj  — 

do.          4i  per  cent.  Pref.    . .        4J        4J  3J  — 

St.  James'  anif  PaU  Mall  ....        8'        9  6J  —  J 

Soatb  London           5         5  3  — 

Sonth  Metropolitan  Prel 7         7  21/-  — 

Westminster  Ordinary       ....        7         9  6J  — 

Telegraphs    and    Telephones. 

.\nglo-Am.  Tel.  Pret 6         6  95xd  — 

do.            Del U       1*  22 

Chile  Telephone       8'        8  9J 

Cuba  Snb.  Ord 7         7  9| 

Eastern  Extension 8         8  15tx.l  — 

Eastern  Tel.  Ord 8-8  I57id  — 

Globe  Tel.  and  T.  Ord 7        7  14|xd  — 

do.        do.        Pref 6         6  9lxd  — 

Great  Northern  Tel.                        .24         22  38 

Indo-European          13        —  48J  +  9 

Marconi           15        20  38'  +1 

Oriental  Telephone  Ord 10        10  4|xd  — 

United  R.  Plate  Tel 8         8  7J 

West  India  and  Panama   . .        . .      6d.      9d.  l^V  —  i'- 

Western  Telegraph            . .        . .        8         8  15^  —    " 

Home    liAiLS. 

Central  London  Ord.  Assented   ..       4        4  62  ■ 

Metropolitan 1         1  2;^r  — ' 

do.         District          ..                Nil      Sil  V.' 

Underground  Electric  Ordinary. .      Nil      Nil  Si  +  | 

do.              do.       "A"        ..     Nil      Nil  6/3 

do.              do.       Income  ..       6         4  82 J  -  i 

Foreign-    Teams,  &c. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  43  

Anglo- Arg.  Trams.  First  Prel.     . .       5*       5*  3J-  +    \ 

do.           do.     2nd  Pref.       . .       5J1       —  ai"  _ 

do.          do.      5  Deb 5'       5  65  +1 

Brazil  Tractions                  . .   '     . .        —       —  42  — 

Bombay  Electric  Pref 6         6  "      9*  — 

British  Columbia  Elec.  Rlv.Pfce.        5         5  61*  

do.               do.        Preferred      Nil     Nil  46i  — 

do.               do.        Deterred       Nil      Nil  41 J  +r 

do.               do.        Deb.      . .        u       U  62'  +  X 

MexicoTramsSpercent.Bonds..      .Nil     Nil  44',  _  ' 

do.          6percent.  Bonds. .      Nil     Nil  :J6^ 

Mexican  Light  Common   . .        ,        Nil     Nil  21*  

do.             Pret Nil      Nil  :Bl,  +  3 

do.             1st  Bonds..                 Nil     Nil  49'  +i 

MAXTFAirruRisG    Companies. 

Babcock  &  Wilcox              . .         . .        15        iri  3U  +  1 

British -Aluminium  Ord 10        10  Is'  +1 

British  Insolated  Ord 20       20  IJ  _ 

British  Westinghouse  Pref.                     7*        7*  2s  — 

Callenders 20'      25'  iSixd  +   3 

do.        5  Pref 5         5  4"  _ 

Castner-Kellner        22        20  .T," 

Edison-Swan,  fully  paid     . .        . .        —        —  :\ 

do.      do.    4  per  cent.  Deb.    ..4         4  74'. 

Electric  Construction                               7^      10  l'"-  

Gen.  Elec.  Pref.                                      6         6  lai  _  i 

do.        Ord.                                        10        10  27*  +1* 

Henley  ....                                        25       25  ai»  +  } 

do.    4i  Pref. .                                      4i       4i  d  - 

India-Rubber 10        10  164  — 

Telegraph  Con 90       90  44rd  +  J 

•Dividends  paid  free  of  Income  Ta*. 


Yield 

p.c. 

£7  13  10 

6    3    1 

6  18    6 

7  13  10 
7  5  6 
6  0  4 
6  16  7 
6    0    0 

6  13    4 
Nil 

7  13  10 

6  8    0 

7  4  0 
6  13  4 
6  13    4 

6  13    4 

7  7    0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  In  making  use  of  the  figares  appearing 

in  the  following  list,  that  in  some  cases  the  prices  are  only  general,       « 

and  they  may  vary  ocoordin^  to  quantities  and  other  ciroumstanoea, 

Wednesday.  July  17th. 


CHEMICALS,   <ftc. 


a  Acid,  OzRlio per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Moriate  (larga  crystal)         ,, 
a  Bisulphide  of  Carbon      ..        ..         ,, 

a  Borax „ 

a  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb, 

a       .,       Perchlorate         ..        ..         ,, 

a  Shellac  percwt, 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..         ,, 

a       .1         Lump      ,, 

a  Soda,  Chlorate       per  lb. 

a      .,      Crystals         per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb. 


METALS,   etc. 

Brass  (rolled  metal  3*  to  19"  basis)  per  lb, 
„     Tubes  (solid  drawn)         ..         ,, 

,,      Wire,  basis ,, 

;  Copper  Tubes  (solid  drawn)      .,         ,, 

r      ,,       Bars  (best  selected)       ..  per  ton 

r      „       Sheet  „ 

r      „       Rod „ 

(      „       (Electrolytic)  Bar 

I      ,,  „  Sheets     ..         „ 

(      „  „  Wire  Rods         „ 

I      „  „  B.C.  Wire  per  lb. 

'Ebonite  Rod „ 

'       „       Sheet         , 

1  German  Silver  Wire       ..        ..         ,, 

i  Gutta-percha,  fine ,, 

I  India-rubber,  Para  fine    . .        . .  „ 

Iron  Pig  (Cleveland  wariants)    . .  per  ton 
'     „     Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury        per  hot. 

t  Mica  (in  original  cases)  small  . .  per  lb. 
!      ,,                ,,            ,,      medium         „ 
!      ,1                <}            M      large  ..          ,, 

f  Silicium  Bronze  Wire     . .        . .  per  lb. 

■  Steel,  Magnet,  in  bars      . .        . .  per  ton 

f  Tin,  Block  (BngUsh) , 

I    „     Wire,  No9. 1  to  16    ..        ..  per  lb. 


1/8 

£80 
*75 

ih 

A'65 
9/6 


£BS 

£36 

1/1 

170/- 


l;8.Jtol/9 
XI 19 
£149 
£149 
£137 
£159 
£145 

lIH 
8/- 
3/6 
3;fi 
6/10 
3/1 


Nom. 

6d.  to8/- 

B/6  to  6/- 

7/6  to  14/.  A  np. 

1/8J 


a  Q.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Outta-Fercha  and 
Telegraph  Works  Co.,  Ltd, 


Qaotationa  supplied  by— 


g  James  &  Shakespeare, 

A  Edward  TUl  A  Co. 

I  Boiling  &  Lowe. 

I  Richard  Johnson  &  Nephe 

n  P.  Ormiston  &  Sons. 

r  W.  P.  Dennis  &  Co. 


*3  12  9 
5  16  3 
5  12    2 


London   Engineers  Oppose  the  Whitley  Report. — The 

JJaili/  'Jelef/mj//i  states  that  the  London  District  Committee  of  the 
Amalgamated  Society  of  Engineera  has  issued  an  instruction  to 
all  shop  stewards  and  branches  in  the  London  district  not  to  take 
part  in  the  formation  or  working  of  any  committee  constituted  on  the 
basis  of  the  Whitley  Report,  on  the  ground  that  "  the  fundamental 
antagonism  of  the  interest  Iretween  employer  and  employed  offers 
an  insuperable  barrier  to  any  joint  control  of  industry,  and  th.it  the 
next  step  on  the  road  to  contrcl  by  the  workers  is  the  creation  of  a 
strong,  coordinated,  class-conscious  movement  in  the  workshops." 
The  Committee,  in  a  statement  issued,  says  that  workers  have 
nothing  in  common  with  the  sentiments  expressed  in  the  Report, 
and,  if  its  recommendations  are  carried  out  in  the  spirit  in  which 
they  appear  to  be  made,  the  consequences  to  the  Trade  Union 
movement  cannot  be  other  than  disastrous.  Sir.  Sam  Bradley,  the 
secretary  of  the  London  District  Committee,  said  it  was  feared 
that  in  practically  every  district  the  WBitley  Committees  would  be 
dominated  by  the  employers,  and  in  ninety-nine  cases  out  of  a 
hundred  it  would  be  impossible  to  reach  agreements. 

A  Solderless  Cable  Joint. — The  Siemeas-.Shuckert 
Werke  advertises  a  new  method  of  making'  joints  in  electric  cables. 
The  bare  cables  are  pushed  from  either  end  into  an  oval  sleeve  of 
metal  ;  the  sleeve  is  indented  at  a  number  of  places  alon^  its 
length  by  means  of  a  special  screw-operated  hand-Wee.  The  advan- 
tage of  this  method  of  making  joints  consists  in  the  avoidance  of 
damage  to  the  strands  of  the  cable  and  the  efficient  protection  to 
the  zinc  surface  on  the  wires.  The  joints  have  the  same  tensile 
strength  as  the  cable  itself.  The  process  is  cheap,  and  can  Ije 
carried  out  by  unskilled  labour.  This  method  of  jointing  is 
described  nJore  fully  in  an  article  by.  A.  Vilanova,  in  which  photo- 
graphs are  included  of  joints  with  the  sleeve  partly  removed.  The 
new  joint  is  compared  with  riveted  and  screw  joints,  and  it  is 
claimed  as  a  special  advantage  that  its  use  wOl  save  very  great 
quantities  of  screws  and  rivets. — E.T./..,  5Iay  9th. 

Gibraltar  Straits  Tunnel  Scheme. — The  I'aris  EMuhior 

published,  on  July  lUh.  an  article  dealing  with  the  advantages  of 
a  tunnel  under  the  Straits  of  Gibraltar.  The  General  Congress  of 
Civil  Engineers  has  drafted  a  scheme  for  the  construction  of  such 
a  tunnel,  and  the  Orleans  Railway  Co.  has  submitted  the  draft  to 
the  Government,  asking  for  a  concession.  The  Spanish  Govern- 
ment has  instructed  a  colonel  of  Engineers  to  make  an  inquiry  into 
the  aubieet. 
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THE     USE    OF    HIQH-PRESSURE    AND    HIGH- 
TEMPERATURE     STEAM     IN     LARGE 
POWER     STATIONS. 


By  J.  H.   SHAW,  A.M.I.E.E. 


Abstract  of  paper  read  before  the  Yorkshire  Loc.\l  Section 
of  the  Institution  of  Electrical  Engineers,  at  Leeds.) 
it  is  apparent  that  in  order  to  increase  the  heat  efficiency  of 
a  steam  plant,  whose  characteristics  are  that  a  constant  loss  is 
iDevitable  whatever  the  temperature  and  pressure,  it  is  neces- 
sary to  increase  the  working  range  of  temperature  and  pres- 
sure. 

The  lower  limit  is  generally  decided  by  the  locaUty  of  the 
power  station.  A  works  equipped  with  cooling  towers  cannot 
,  expect  to  obtain  a  lower  bottom  temperature  than  7-3  deg.  F. ; 
a  bottom  temperature  of  80  deg.  F.  is  more  to  be  expeeted, 
■^vhich  will  give  2S  in.  vacuum  oi'  '2  in.  absolute  iiressure. 
\^'ith  cooling  water  at  a  teuii^rature  of  60  deg.  F.  condensing 
plant  for  vacua  between  28.5  and  28.8  in.  can  be  installed. 

As  regards  the  upper  range,  doubt  exists  as  to  whether  it 
is  the  more  economical  to  increase  the  temperature  of  the 
steam  by  superheating  or  to  increase  the  range  by  the  use 
of  higher  pressures  and  a   moderate  amount  of  superheat. 

Plant  has  been  installed  by  the  British  Thom.'son-Houston 
Co.  at  their-  Rugby  power  house,  consisting  of  a  B.T.H.  tur- 
liine  and  a  Babcock  &  Wilcox  marine-type  boiler,  capable  of 
a  normal  evaporation  of  18,000  lb.  per  hour  with  feed  water 
at  SO  deg.  F.  (the  working  pressure  being  350  lb.  per  sq.  in., 
the  final  temperature  of  the  steam  after  passing  the  super- 
heater 700  deg.  F.,  and  the  te.st  pressure  of  the  boiler  525  lb. 
per  .sq,  in.).  Good  results  have  been  obtained  from  the  com- 
bination, and  an  inspection  of  the  machine  after  about  a 
\'ear's  operation  showed  no  undue  signs  of  weal'. 

,\t  the  Carville  power  station,  Newcastle-on-Tyne,  the  latest 
s^'ction  of  the  boiler  house  is  designed  for  275  lb.  pressure,  and 
at  Glasgow  the  boiler  pressure  at  the  new  works  is  to  be  250 
lb.  per  sq.  in. 

SCHEDITLE  I. — Absolute  Pressure  at    Torbine  Exhaust,  15  e 
(Hg.)  (9l'7°  F.).    Condensate  Temperature.  8.1°  F. 


Steam  pressure    at 

215  lb.  persq.  in. 

365  lb.  per  sq,  in. 

500  lb.  per 

turbine. 

(abs.) 

(abs,) 

sq.  m. 

Supei-heat   of    steam    at    tur- 
bine, T. 

ISOP 

300° 

150^ 

300= 

268= 

Total   temperature  of 

537-9 

687-9 

086-4 

736-4 

736-4 

steam.   F. 

Total   heat  in  steam  from 

1,2!>3 

■     1.371 

1,307 

1,389 

1,382-7 

32'  F..  therms  per  lb. 

Heat  drop  per  lb.  of  steam, 

391 

4292 

428-7 

4702 

4S5 

therms. 

Ratio  efficiency  of  turbo- 

77-6 

79-5 

77-6 

80 

80-2 

alternator.  %. 

Internal  efficiency  of  tur- 

82 

84-0 

82-0 

84-5 

84-0 

bine.  %. 

Steam  consumption  of  tur- 

1 1  -2.5 

1 0-0 

10-28 

915 

8-89 

biae.  lb.  per  KW.-hour. 

Total  steam  consumption 

225.O00 

200,000 

205,600 

183,000 

177,800 

of  turbine,  lb.  per  hour. 

Heat  rejected  to  condenser 

973 

1,010 

955 

991 

972-7 

from  32°  F„therm3  per  lb. 

Circulating    water,    galls. 

1,012..500 

940.000 

925.200 

840.000 

785,000 

per  hour. 

Total  powerforauxiliaries, 

51.5 

485 

530 

485 

510 

Ket  output  to  bus-bars,  KW, 

19,4.S5 

10.515 

19.470 

19,515 

19.490 

Heat  in  steam  from  temper- 

1.2i0 

1.318 

1,254 

1.336 

1,329-7 

ature  of  hot- well,  therms 

per  lb. 

Steam     consumption     per 

1 1  -55 

10-25 

10-55 

9-39 

9-124 

effective  KW.-hour,  lb. 

Pounds  of  steam  evaporated 

K-2o, 

,^'9 

6-2 

5-8 

5-83 

and  superheated  per  lb. 

of  coal,  lb. 

Coal  consumption  per 

1-85 

1-74 

1-7U 

1-62 

r565 

effective  KW.-hour,  lb. 

£  Cost  of  coal  at  10s,  per 

72,000 

1)7.600 

66,400 

63,750 

61.250 

ton,  generating  17o'2  X 

10'  KW,-hour. 

.\  good  case  can  be  made  out  for  a  jump  to  600  lb.  pressure 
with  a  total  temperature  of  700  deg.  to  800  deg.  F.,  but  this 
will  involve  a  considerable  amount  of  developn^ent  charges 
being  borne  by  the  first  undertakings  to  adopt  Such  a  pres- 
sure. On  the  other  hand,  it  appears  that  practically  all  de- 
signs of  existing  apparatus  can  be  so  modified  as  to  admit 
11!  pre.ssure6  of  350  to  400  lb.  per  sq.  in. 

When  considering  any  results  of  tests  on  high-pressure  or 
liigli-temperature  steam  generating  plant,  it  is  essential  that 
the  tests  on  the  boiler  side  and  the  tests  on  the  turbine  side 
be  .studied  scpai-at.€ly;  further,  it  must  be  remembered  that 
any   results  obtained  on   an  e.\tra-liigh-pressure  boiler  can   be 


obtained  and,  considering  the  boiler  apart  from  the  econo- 
miser,  surpassed  on  a  similar  and  similarly  equipped  low- 
pressure  boiler. 

For  a  comparison  between  the  cost  of  running  a  power  sta- 
tion at  200  lb.  pressure  (gauge)  and  at  350  lb.  pressure. 
Schedule  1  has  been  prepared.  It  is  proposed  to  consider  a 
riverside  station,  where  the  water  is  suitable  for  surface  cou- 
densiirg.  It  is  proposed  to  install  20,000-kw.  sets,  and  coal 
i?  assumed  to  be  within  a  rea.sonable  distance;  the  cost  of 
coal,  with  a  net  calorific  value  of  lO.ClOO  therms  per  lb.,  is  for 
the  pui-pose  of  the  schedule  assumed  to  be  10s.  per  ton  at 
the  woriis.  The  incombustible  contents  of  the  coal  would 
amount  to  20  per  cent.  The  average  water  temperature  is 
taken  to  be  60  deg.  F.,  and  the  vacuum  28.5  in.,  with  the 
barometer  at  30  in.  The  overall  efficiency  of  the  boiler-house 
plant  is  assumed  to  be  77.5  per  cent.,  which  should  be  ob- 
tained with  modern  boiler  control. 

A  turbine  ratio  efficiency  of  SO  per  cent,  is  assumed,  at  both 
■200  lb.  pressm-e  and  3.50  lb.  pressure  with  the  steam  super- 
heated 150  deg.  P.,  and  a  constant  vacuum  of  28.5  in.  The 
corrections  used  for  obtaining  the  consumptions  at  different 
.steam  temiieratures  are  taken  from  Mr.  Baumann's  pai>er.* 
An  alternator  of  20,000-KW.  capacity  can  no  doubt  be  built 
to  give  an  efficiency  of  97  per  cent,  at  unity  power  factor, 
thus  making  the  turbo-generator  ratio  efficiency  0.80  X  0.97 
=  77.6  per  cent.  Assuming  bearing  and  other  friction  losses 
to  absorb  2  per  cent,,  the  internal  efficiency  of  the  turbine 
will  amovmt  to  82  per  cent. 

Schedule  1  shows  the  comparisons  of  coal,  steam,  and  heat 
consumptions  for  a  •20,000-KW,  machine  running  under  the 
conditions  mentioned,  at  200  lb.  and  350  lb.  pressure  by  gauge 
at  varying  .superheats;  also  at  500  lb.  pressure  absolute  and 
-268  deg.  F.  superheat,  at  which  pressure  and  superheat  the 
total  temperature  will  be  736.5  deg.  F.,  which  is  about  the 
maximum  temperature  at  present  recommended  for  the  mate- 
rials now  being  used  in  turbine  construction. 

The  cost  for  coal  when  generating  175.2  million  kw. -hours 
with  a  load  factor  of  100  per  cent,  will  be  ;£64,400  at  the 
higher  pressure  (superheat  2.50  deg.  F,),  and  £69.200  at  the 
low^er  pres-sure  with  con-esponding  superheat.  This  is  a  sav- 
ing of  564,800  per  175.2  million  kw. -hours,  or  0.007d.  per  kw.- 
hour.  Unfortunately,  a  load  factor  of  100  per  cent,  is  impos- 
sible, and  the  conditions  under  which  power  stations  are 
operated  mu.st  be  considered  before  even  an  approximate  esti- 
mate of  working  costs  can  be  arrived  at. 

A  method  of  computation  which  is  sufficiently  accurate  for 
this  purpose  is  to  assume  that  the  ratio  of  the  station  output 
to  the  total  coal  consumed  is  in  accordance  with  Willans's 
law.   i.r..  a   .'.traiiiht   line. 

Fig.  1  is  plotted  from  results  obtained  at  the  Bradford  Cor- 
poration's Valley  Road  power  station  for  a  number  of  days 
during  the  year  1917,    On  this  curve  the  weight  of  coal  used 
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Fu;.    1. — Station    Conditions: — 180   lb.   per  sq.   lq.    (gauge): 
KX)  deg.  F.  superheat;  28  in.  vacuum;  30  in.  barometer. 

is  shown  to  be  60,000  lb.  per  day,  plus  2.32  lb.  per  unit  gene- 
rated. The  quantity  of  coal  per  day,  i.e.,  60,()00  lb.,  is  the 
no-load  consumption  of  the  works,  and  will  include  the  no- 
load  consumption  of  one  turbo-generator.  In  order  to  make 
the  calculations  as  simple  as  possible,  it  is  proposed  to  deduct 
the  no-load  consumption  of  one  machine  (5,500  lb.  of 
steam  per  hour)  fiom  the  works'  no-load  consumption,  to 
assume  an  evaporation  of  6  lb.  of  water  per  lb.  of  coal,  and 
to  call  the  figure  so  obtained  the  works'  standing  loss.  This 
=  1,.583  lb.  of  coal  per  hour. 

It  is  proposed  to  assume  that  the  standing  loss  of  the  sta- 
tion designed  for  -200  lb.  will  be  the  same  as  for  the  Valle.v 
Road  power  station,  i.e.,  1,'583  lb.  of  coal  i>er  hour.  The  same 
basis  is  taken  for  the  plant  at  350  lb.  pressure,  with  8  per  cent, 
added  to  the  works'  standing  loss,  representing  roughly  the 
higher  temperature  of  the  steam  at  the  higher  pressure. 
Standing  losses  must  be  approximately  proportional  to  the 
top  temperature,  as  this  affects  radiation,  boiler  exit  losses,  &c. 

For  a  20,000-KW.  set  the  no-load  consumption  will  be  ap- 
proximately 22.000  lb.  of  steam,  or  3,666  lb.  of  coal  per  hour. 
These  figures  plotted  in  conjunction  with  the  steam  consump- 
tions shown  in  Schedule  1  give  the  total  .steam  consumption 
at  any  load  as  22,000  lb.  4-  9.54  lb.  of  steam  per  KW.-hour  for 
the  plant  operating  at  200  lb.  pressure,  and  22,000  lb.  -h  8.6  lb, 
of  steam  per  KW.-hour,  and  3,729  lb.  -I- 1,45  lb,  of  coal  per 
KW,-hour  for  the  plant  operating  at  350  lb.  pressure  and  -250 
deg.   superheat. 

In  order  to  allow  for  reduced  efficiency  due  to  adverse  cir- 
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ciuustances.  it  will  be  advisable  to  add  5  per  cent,  to  the 
figures  obtained  for  the  Kxid  consumption,  and  5  per  cent, 
to  the  no-load  Iocs  of  the  turbine,  thus  making  the  consump- 
tions and  costs  as  below.  (Maximum  load  of  '20,000  Kw.  and 
50  per  cent,  load  factor,  87. (>  x  10'  units  jier  annum.  iSO  deg. 
supt>rheat.   •^.H  in.   vacuum.) 


200  1b. 

pressure. 

6,200 


65,300 

sceoo 

2-211 
<■  4  3,800 
0119d. 


Works  standing:  loss  in  tons  of  coal 
Xo-Ioad  consumption  of  turbo- (jenerators 

in  tons  of  coal     

Load  consumption  of  turbo-generators  in 

tons  of  coal  

Total      ... 
Lb.  of  coal  per  unit  on  station  bus-bars  ... 
Total  cost  at  1  Os.  per  ton  ... 
Cost  of  coal  per  unit  

SCHEDULE  II. 


Total  heat  of  steam  (from  32  F.)  therms 

per  lb ...         1.34.5'5 

Heat  tlrop  per  lb.  of  i-team,  therms       ...  tOl'S 

Ratio  efficiency  of  turbo-alternator       ...  79% 

Steam  consumption  per  KW.-hour,  lb.   ...  10'7.") 
Heat     rejected    to    condenser,    therms 

perlb LOirs 

Ratio  of  circulating  water  to  steam      ...  63'5 

Total  power  required  for  auxiliaries.  Kvv.  730 

Lb.  of  steam  per  KW.-hour  on  bus-bars...  Ill 

Lb.  of  coal  per  KW.-hour  on  bus-bars    ...  r79 
Cost  of  coal  at  10s.  per  ton  per  17o'2  x 

10'' KW.-hours  .*:70.000 


3501b, 

pressure. 

Ii,700 

1.5,314 

'  .i9,867 

81,881 

2094 

£40.940 

01122d. 


1,363 
441-6 

78  9% 
9-8.5 

996 
62 

700 
10-2 


.-e65,'200 


Circulating  water  at  80  deg.  h\  discharged  from  condenser 
at  96  deg.  F.  Efficiency  of  boiler  house,  77.5  per  cent.  Coal 
with  a  net  calorific  value  of  10,000  therms  per  lb.  The  head 
against  which  the  circulating  pumps  have  to  work  is  taken 
to  be  50  ft. 

Schedule  i  shows  the  coal  required,  and  power  for  auxi- 
liaries, for  a  cooling-tower  station  w-orking  at  -200  lb.  per  sq. 
in.  (gauge),  '250  deg,  F,  superheat,  and  350  lb.  per  sq.  in. 
(gauge),  "250  deg.  P.  superheat,  exhausting  against  a  back 
pressure  of  1  lb.  absolute  pressure. 

The  foregoing  relates  only  to  the  cost  of  coal:  the  remain- 
ing items  which  make  up  the  total  works'  costs  are  not  likely  ' 
to  be  affected  by  the  use  of  higher  pressures  and  tempera- 
tures. The  capital  cost  of  the  plant  may  be  affected  to  a 
considerable  extent,  but  unfortunately  the  increased  cost  can- 
not be  given  at  a  time  like  the  present.  Whereas  before  the 
commencement  of  the  war  a  5,000-k\v.  turbine,  alternator, 
and  condenser  could  be  purchased  for  £'2.9  per  kw.,  a  machine 
of  '20,000  KW.  capacity  now  costs  £'4.1  per  kw. 

With  regard  to  the  practical  difficulties,  before  pressures  of 
50(1  lb.  or  CM)  lb.  per  sq.  in.  are  adopted,  a  radical  departure 
wdl  have  to  be  made  from  present  boiler  constraction.  All 
square  boxes  and  headers  will  be  eliminated,  the  drums  and 
tubes  will  be  smaller  in  diameter,  and  the  design  of  the  boiler 
w-iU  be  more  elastic.  The  boiler  will  uo  doubt  a.ssume  the 
the  appearance  of  a  flash  boiler,  with  practically  no  steam  or 
water  re-^^erves,  and  fired  by  gas  on  the  surface-combustion 
principle. 

For  more  moderate  pressures,  up  to  350  lb.  per  sq.  in.,  the 
existing  type  of  boiler  can 'be  modified  and  successfully  used 
.^t  Carville  power  station  Babcock  &  Wilcox  marine-tvpe 
boilers  are  being  used,  at  '275  lb.  per  sq.  in.  gauge  pressure 
and  at  the  Briti.sh  Thomson-Houston  Co.'s  works  at  Kugby  a 
Babcock  &  Wilcox  boiler  is  installed  and  successfully  working 
at  3.30  lb.  per  sq.  m.  Further,  Messrs.  Babcock  &  Wilcox 
have  two  boilers  on  order  for  a  working  pressure  of  475  lb 
per  sq.  in.  with  steam  superheated  to  a  final  temperature  of 
700  deg.  F.,  and  are  quite  prepared  to  supply  boilers  in  their 
ordinary  business  for  such  pi'es.sure  and  .«nperheat. 

With  higher  steam  pressures  the  temperature  of  saturation 
is  raised,  and  greater  care  must  be  exercised  in  the  quality  of 
the  water  used  for  the  boiler  feed.  .\  feed  water  that  is 
perfectly  .satisfactory  at  .380  deg.  P.  in  a  modem  tubular 
boiler  might  be  quite  unsuitable  for  use  Ln  a  flash  boiler 
The  quantity  of  air,  CO..  and  oxygen  will  have  to  be  kept 
down  to  a  mimmum,  and  also  the  insoluble  salts  in  the  water 
di.-charged  from  an  ordinary  lime-soda  water  softener  A 
natural  development,  and  one  which  is  already  taking  place 
i>  to  heat  the  feed  water  under  atmo.sphcric  pressure  by 
means  of  live  or  exhaust  steam  in  order  to  drive  off  the  en- 
trapped and  dissolved  gases  as  much  as  po.ssible.  It  is  neces- 
sary to  raise  the  temperature  of  the  water  to  100  deg.  C  be- 
loi^  the  quantity  of  air  m  the  water  is  appreciably  reduced 

The  source  of  water  for  use  in  high-pressure  plants  will 
have  to  he  carefully  traced,  and  the  treatment  of  the  water 
snouldlie  such  that  a  minimum  of  insoluble  salts  remains  in 
It  after  treatment.  The  purer  the  water  the  greater  affinity 
It  has  tor  air,  00,,  and  oxygen,  and  every  care  should  be 
taken  that  it  is  not  expo.sed  to  the  air  between  the  condenser 
and  the^  boiler.  In  order  to  avoid  .such  exposure  to  the  air 
the  feed  pump  should  be  an  extension  of  the  condensat<^ 
pump,  and  the  condensed  water  pumped  direct  into  the  feed 
line. 
The  natural  development  of  the  turbine  for  higher  pressures 


appears  to  be  in  line  with  the  Parsons  two-cylinder  machine, 
with  a  flexible  claw--type  couphug  between  the  cylinders  and 
a  thrust  bearing  for  each  cylinder.  For  very  large  sets,  above 
50,000  KW.,  the  cross-compound  turbo-generator  will  no  doubt 
be  used,  the  high-pressure  turbine  being  attached  to  one 
generator,  and  the  low-pressure  turbine  to  another.  Each  set 
can  then  be  run  at  its  mo.st  suitable  siieed,  with  resulting 
high  efiiciency.  This  arrangement  will  no  doubt  lead  to  re- 
heating the  steam  after  it  leaves  the  high-press\ire  turbine 
and  before  it  enters  the  low-pressure  machine. 

With  steam  initially  at  the  same  temperature,  but  at  dif- 
ferent pressures,  the  plant  using  the  high-pressure  steam  will 
reject  less  heat  units  to  the  condenser  per  lb.  of  steam  used 
in  the  turbine. 

The  steam  pipes  to  be  used  in  a  station  where  both  high 
pressures  and  high  ti-mperatures  are  employ(*d  will  have  to 
be  very  carefully  desigiiod.  The  question  of  expansion  at 
higher  tciii|X'iatuies  will  be  of  the  utmost  importance.  For 
example,  take  the  case  of  a  steam  pipe  100  ft.  in  length,  and 
assume  that  the  pipe  had  been  erected  at  60  deg.  F.  It  will 
lie  found  that  at  a  temperature  of  388  deg.  F.,  equal  to  steam 
at  '200  lb.  gauge  saturated,  the  expansion  is  2.59  in.,  while  at 
786.6  deg.  F.,  equal  to  steam  at  600  lb.  pressure  and  300  deg. 
F.  superheat,  the  expansion  is  5.75  in. 

The  expansion  given  can  be  readily  taken  care  of  if  the 
designer  can  ens'ure  that  the  expansion  will  always  take  place 
lengthwise  in  the  pii>e  range.  Unfortunately,  taking  a  boiler 
off  a.  range  will  cause  a  considerable  croi5.s-strain  to  the  main 
header,  duo  to  the  connecting  pipes  cooling  down  and  coni- 
tracting. 

It  appears  that  the  main  steam  connections  of  the  boiler 
will  have  to  be  designed  in  a  flexible  manner,  in  order  to 
relieve  the  main  range  of  stre.s.s.  Further,  these  connections 
should  be  of  the  manifold  or  header  type,  i.e.,  made  up  of 
many  small  pipe  connections. 

The  specific  volumes  in  cubic  feet  per  lb.  of  steam  at 
approximately  800  deg.  F.  and  at  pressures  of  200  lb.,  350  lb., 
and  600  lb.  by  gauge,  are  3.47,  2.10,  and  1.25  cu.  ft.  per  lb. 
Unfortunately  the  relative  areas  of  steam  pipes  cannot  be 
-vjediiced  pro]xirtionate]y  to  the  specific  volumes,  as  the  fric- 
tion of  the  denser  steam  would  cause  undue  pressure  drop. 
Proportioned  according  to  the  density  of  the  steam,  a  pipe 
to  .supply  a  '20,000-KW.  set  could  have  a  diameter  of  12  in.  at 
'200  lb.  gauge  and  8(X)  deg.  F.  total  temperature,  and  a  dia- 
meter of  7.25  in.  at  350  lb.  pressure  and  800  deg.  F.  super- 
heat, with  a  velocity  of  approximately  150  ft.  per  second. 
In  actual  practice  the  diameters  would  approximate  to  14  in. 
and  10  in.  for  200  lb.  and  350  lb.  respectively. 

There  is  no  doubt  that  a  large  portion,  in  fact  the  major 
part,  of  the  pres.?ure  drop  in  steam  pipes  as  at  present  erected 
is  due  to  the  method  of  arranging  ring  mains  and  duplicate 
paths  for  the  steam  when  certain  parts  of  the  main  are  down 
for  joint  making,  and  the  provision  of  a  duplicate  path  often 
■so  spoils  the  design  that  joints  cannot  be  kept  tight. 

SCHEDULE  III.— Showing  Co.\l  Conshmption,  Cost  of  Coal, 
.\ND  THE  Amount  of  Capital  that  can  be  expended  to 

ABSORB  THE  ESTIMATED  SAVING  PER  87-6  MILLION  KW.-HOURS. 


Steam  p  essnre         

215  lb.  per  sq.  in. 
(abs.) 

36S  lb.  per  sq.  in. 
(abB.i 

5'  0  lb. 
per  sq. 
ili.(abs. 

Superheat        

150°  F. 

300"  P. 

150°  F. 

SOOT. 

268°  F. 

1 .  Coal  consumption  (lb.)  per 

effective  KW.-hr.  at  100  % 

load  factor  and  no  station 

losses          

1-85 

1-74 

1-7 

1-62 

1.56 

2.  Coal  consumption  (Ib.~l  per 

KW.-hr.  delivered  to  bus- 

bars at  .")0  %  load  factor  . . . 

2-28 

2n8 

2-15 

2-06 

2-0 

3.  Annual  cost  (£")  of  coal  at 

lOs.perton  per  87-6  million 

KW.-hrs.  at  50  %  load  factor 

44,575 

42,500 

41,900 

40,350 

39.075 

4.  Estimated  saving  (£")  per 

87-6  million  KW.  hrs..  tak- 

ing 215  lb.  (abs.),   100"  F. 

superheat  as  datum 

735 

J  2,810 

3,410 

4,960 

6.235 

5.  £  capital  that  can  be  ex- 

pended   for    annual    pay- 

ments to  absorb    amount 

shown  in  line  4.     Life  of 

plant  15  years,   and  com- 

pound interest  at  the  rate 

^ 

of  5%          

7,650 

29,300 

35,500 

51,600 

65.000 

If  the  piping  is  designed  on  the  unit  principle,  i.e.,  a  num- 
ber of  boilers  practically  isolated  on  to  one  generating  unit,  a 
small  equalising  main  only  need  be  provided  at  the  end  of  the 
boiler  house.  Ample  arrangements  can  be  made  for  expan- 
sion w-ith  such  an  arrangement,  and  drainage  is  required  at 
two  points  only  in  each  section,  at  the  turbine  steam-separator 
and  in  the  equalising  main.  It  could  be  an-anged  that  steam 
would  never  enter  or  leave  a  pipe  at  right  angles,  and  each 
branch  would  enter  the  main  pipe  at  an  angle  of  approxi- 
mately 45  deg. 

From  inquiries  it  is  apparent  that  the  boiler  mounting  and 
valve  makers  are  quite  alive  to  the  possibilities  of  high  pres- 
sure and  high-temperature  steam  coming  into  commercial  use. 
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It  is  not  so  much  a  question  of  pressure  in  the  designing 
ot  a  good  valve  or  fitting  as  of  the  temperature  to  which  it 
can  be  subjected.  Metals  which  are  used  in  the  manufacture 
of  this  class  of  material  show  a  decrease  in  elastic  limit  when 
temperatures  higher  than  7-50  deg.   F.   are  reached. 

The  makers  of  e^'onomisers  are  prepared  to  manufacture  for 
350-lb.  boiler  pressure  or  higher,  either  of  their  standard  de- 
sign, with  the  details  modified,  or  of  a  design  suitable  for  use 
as  an  integral  part  of  the  boiler,  if  necessary  with  horizontal 
and  mUd  steel  tubes. 

It  must  be  admitted  that  in  order  to  attain  a  higher  overall 
efficiency  it  is  necessai'y  to  increase  both  the  pressure  and 
the  temperature  of  the  steam.  An  increase  of  pressure  with 
a  constant  temperature  would  mean  that  the  dew  point  was 
carried  further  up  the  turbine  towards  the  high-pressure  end. 
thus  tending  to  accelerate  blade  erosion  in  the  lower  stages 
and  a  reduced  stage  efficiency  of  the  turbine.  Also  the  high- 
pressure  blading  of  a  turbine  is  considerably  less  efficient  than 
the  low-pressure  stages,  and  although  the  losses  in  the  high- 
pressure  end  are  partly  i-ecovere<l  in  the  low-pressui'e  blades, 
it  is  apparent  that  to  assume  that  a  turbine  for  exti'a  high 
pressures  can  be  built  with  the  .same  efficiency  as  one  for  a 
lower  pressure  (within  limits)  is  taking  a  hopeful  view,  and 
that  there  is  justification  for  hesitation  before  adoptfhg  extra 
liigh  ju'essures  on  the  part  of  managers  responsible  for  the 
financial    results   of  large  undertakings. 

The  coal  consumption  of  a  station  is  roughly  proportional 
to  the  ideal  cases  worked  out  in  Schedule  I:  and  taking  a 
boiler  pressure  of  '200  lb.  per  sq.  in.  by  gauge  as  being  repre- 
►entative  practice  for  many  power  stations  of  moderate  size, 
the  results  can  be  summari-sed  as  shown  in   Schedule  3. 

The  author  expres.=es  indebtedness  to  Mr.  T.  Roles,  chief 
of  the  Bradford  Corporation  electricity  department,  for  per- 
mission to  u.se  information  gathered  from  the  department's 
files,  and  to  Mr.  Aliraham  for  his  assi.stance  in  prepanng  the 
schedules. 


NEW     ELECTRIC     PASSENGER 
LOCOMOTIVES. 


(Concluded  from  page  46.) 

A  new  type  of  electric  locomotive,  presenting  rather  un- 
usual featmes,  which  has  been  placed  in  sei"vice  on  the  St. 
Moritz-Tirano  line  of  the  Bernina  Railroad  in  Switzerland, 
is  described  in  the  Electric   Railway  Journal  of  April  27th. 

The  demands  made  of  the  manufacturers,  Brown,  Boveri 
and  Co.,  Baden,  were  exceptionally  severe.  The  purchaser 
called  for  a  locomotive  capable  of  starting  a  110-ton  train  on 
the  most  severe  giades  of  this  line,  and  of  maintaining  a  speed 
of  ll."2  M.p.H.  on  these  grades,  iloreover,  the  weight  per 
axle  was  limited  to  8.6  tons  (17. '200  lb.).  The  length  of  the 
line  is  '23  miles,  16J  miles  having  an  average  gi-ade  of  7  per 
cent.,  as  well  as  numerous  curves  with  a  minimum  radius  of 
131  ft.  Power  is  drawn  from  an  overhead  contact  line  at 
750  volts,  direct  current.  The  motors  on  this  locomotive  are 
designed  for  use  as  generators  on  the  down-grade  trips,  ener- 
gising the  electric  track  brakes  and  providing  rheostatic  brak- 
ing for  the  locomotives.  The  locomotives  and  cars  are  also 
fitted  with  Hardy  vacuum  brakes. 

It  was  first  attempted  to  use  two  motors  of  310  h.p.  each 
for  this  service,  but  this  was  found  undesirable,  as  in  winter 
it  is  necessary  to  use  this  locomotive  as  a  snow  plough,  smd 
to  operate  it  at  very  low  speed.  The  original  plan  was  there- 
fore changed,  and  four  motors  of  15-5  H.P.  each  were  substi- 
tuted to  provide  the  desired  low  speed  with  all  motors  in 
series.  The  maximum  .speed  of  the  train  on  level  track  is 
31  M.p.H. 

The  details  of  construction  are  shown  in  fig.  8.  The  central 
portion  cames  the  track  brakes,  and  is  so  arranged  that  it 
is  always  pulled  by  the  leading  motor  truck,  but  is  never 
pushed  by  the  following  truck.  It  carries  eight  magnets 
<-apable  of  exerting  a  total  vertical  force  of  45,71X1  lb.  This  sys- 
tem of  braking  the  heavy  locomotive  on  this  road  has  proved 
very  satisfactorv.  and  despite  the  exceptionally  trying  condi- 
tions during  the  past  winter  not  a  single  accident  has 
Dccurred.  The  motors  are  mounted  in  pairs  on  each  truck; 
each  motor  is  geared  to  an  intemiediate  shaft  through  gears 
with  spring-mounted  rims  to  bbsorb  the  shocks  at  starting. 
The  power  is  transmitted  to  the  driving  wheels  by  means  of 
connecting  rods.  The  locomotive,  completely  equipped  with 
snow  plough  and  all  necessary  equipment  and  tpols,  weighs 
46.86  tons,  of  which  '28.16  tons  is  the  weight  of  the  mecha- 
nical parts,  and  18.7  tons  that  of  the  electrical  equipment.  In 
the  middle,  of  the  locomotive,  between  the  two  equipment 
sections,  is  a  freight  compartment  of  3.3  tons  capacity,  giving 
a   maximum  weight  for  traction  of  50.16  tons. 

In  po«er  per  ton  of  weight  this  new  locomotive  is  said  to  be 
the  most  remarkable  of  any  of  the  narrow-gauge  type  built 
MO  far.  Its  output  on  an  hourly  rating  basis  is  17  h.p.  per 
ton  of  weight.    The  gauge  is  39.37  in.   (1  metre). 

Further  details  of  this  locomotive  are  given  in  the  issue  of 
Schiveizerische   Bauzeitung   for  February  23rd.   1918. 

In  the  Tramway  and  Railway  World  of  May  16th  a  descrip- 
tion by  E.  Lesxif.wski  is  given  of  the  electrified  Savona- 
Ceva  mountain  .section    of.  the  Italian    State  Railway.       The 


railway,  which  may  be  regarded  as  a  standard  of  the  Italian 
electric  railways,  is  noteworthy  owing  to  the  technical  perfec- 
tion of  its  equipment,  to  wBich  pai-ticular  attention  has  been 
given,  as  well  as  to  the  solidity  of  constniction,  owing  to  its 
economic  and  sti-ategic  unportance.  The  equipment  presents 
many  novel  and  interesting  features,  new  methods  of  train 
conduction,  only  possible  under  the  system  of  traction  here 
adbpted,  having  been  utDised  with  great  success. 

The  whole  of  the  electrified  section,  having  a  length  of 
some  45  kilometres,  has  a  single  track,  and  comprises 
numerous  tunnels,  and  curves  to  the  extent  of  about  60  per 
cent,  of  its  total  length.  The  least  cui-ve  radius  is  400  metres, 
and  the  maximum  gradient  2.5  per  cent.  The  track  traverses 
several  mountain  ranges,  attaining  an  elevation  of  1,600  ft. 
above  sea  level.  Between  Savona  and  Ferrania  is  a  very 
difiicult  section,  where  in  a  distance  of  10  miles  the  altitude 
of  the  track  shows  a  variation  of  over  1,000  ft.  The  tunnel 
in  which  this  section  terminates,  H  miles  in  length  and 
located  on  a  curve,  hindered  the  traffic  considerably  when  it 
was  under  steam  traction. 
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Gener.al  .'Verangemext  of  Swiss  Locomotive. 


The  necessity  of  coping  with  ever-increasing  goods  traffic, 
coupled  with  the  desii'e  to  accelerate  the  speed,  led  to 
the  electrification  of  the  section.  This  was  completed  in  the 
spring  of  1914,  since  which  time  the  whole  of  the  goods  and 
passenger  traffic  has  been  successfully  dealt  with  by  electric 
traction.  The  three-phase  system  was  selected  for  this  Une, 
with  a  voltage  of  3,700  on  the  trolley  line,  and  a  frequency 
of  16.7  periods  per  second.  The  capacity  of  the  line  was  con- 
siderably augmented  after  electrification,  while  the  tunnel 
referred  to  above  ceased  acting  as  a.  "  bottle  neck,"  and  even 
without  forced  ventilation  there  was  no  essential  difference 
between  the  traffic  conditions  in  the  tunnels  and  on  the  open 
parts  of  the  line.  The  all-round  speed  compared  with  that 
of  the  former  steam  traction  has  been  accelerated  to  about 
double,  the  speed  maintained  on  the  steepest  up-grade  being 
31  miles  per  hour,  whereas  specially  powerful  mountain 
steam  locomotives  of  the  "decapod"  type  were  unable  to 
exceed  a  speed  of  15  miles  per  hour.  .\  further  acceleration 
of  speed  for  express  trains  is  projected,  for  which  purpose 
high-speed  Westinghouse  locomotives  (type  1 — 3 — 1),  rated 
at  2,600  H.P.,  are  being  built,  capable  of  hauling  trains  on  up 
and  down  grades  (2.5  per  cent.)  at  a  speed  of  47  miles  per 
hour. 

The  three-phase  locomotive  used  on  the  Savona-Ceva  line 
combines  great  mechanical  and  electrical  strength,  and  a 
capacity  to  stand  heavy  overloads.  The  locomotive  has  an 
amply  high  centre  of  gravity,  and  in  consequence  of  the 
method  of  motor  suspension,  the  deadweight  on  the  axles — 
i.e.,  the  weight  not  earned  by  springs — is  reduced  to  a 
minimum,  consisting  only  of  the  weight  of  the  axle  and  part 
of  the'  weight  of  the  driving  rods.  The  locomotive's  weight 
per  one  h.p.  (ratio  weight  to  h.p.)  of  its  rating  is  less  than 
in  other  types  of  locomotives,  as  it  develops  about  36  h.p.  per 
metric  ton  of  its  weight,  and  consequently  its  power  per  ton 
of  its  weight  is  '2-3  times  as  much  as  the  majority  of  single- 
phase  or  h!gh-ten.sion  D.c.  locomotives. 

The  total  weight  of  the  locomotive  is  60  metric  tons,  evenly 
distributed  over  the  five  axles.  The  principal  dimensions  and 
weight  of  the  locomotive  are  :  — 

'   Weight 
One-hour  rating    ... 
Tractive  effort  corresponding  to 

one-hour  ratingi 
Speed  at  this  tractive  effort 
Length  over  buffers 
Total  wheel  base 

The  two  motors  of  the  locomotive  drive  the  wheel  through 
a  so-called  "Scotch  yoke"  system  of  gearless  drive.  The 
motors  are  fed  directly  from  contact  trolley  line  with  a  three- 
,  phase  cun-ent  at  3,700  volts.  Two  phases  of  current  are  sup- 
plied by  two-phase  contact  Une,  the  third  by  the  rails.  The 
locomotive  has  two  operating  speeds,  31  and  15.5  miles  per 
hour.  The  higher  speed  is  obtained  with  both  motors  con- 
nected to  the  line  with  short-circuited  winding  of  the  rotor. 
1116  lower  speed  is  obtained  by  putting  the  Motors  in  cascade; 
the  stator  winding  of  one  of  the  motors  is  then  connected 
direct  to  the  line,  and  that  of  the  second  is  ted  from  the 
rotor  winding  of  the  first  motor. 

The  use  of  regeneration  on  this  line  has  considerably  re- 
duced the  energy  consumption ;  but  of  not  less  importance  is 
the  greater  degree  of  safety  assured  and  the  smoothness  of 
running  on  the  down  grade,  as  well  as  the  reduction  in  wear 
of  the  track,  rolling  stock,  tires,  and  of  the  braking  system. 

The  Swiss  Federal  Railways  have  recently  ordered  a  number 


fiO  metric  tons. 
2,200  H.p. 

12  metric  tons  (26,000  lb.) 
:^1  miles  per  hour. 
9,.')20  mm.  (31  ft.  Gin.) 
6,120  mm.;  (20ft.  6 in.) 
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ol  •■loctriL-  RH.vuii>tiv.>»  lur  u«'  ou  in.'ir  M.  UotLiaid  liuc.  J'he 
principal  features  of  the  now  Itxoiuotives  are  described  iu 
the  issue  of  Lc  Genie  Civil  for  June  15th,  and  the  particulars 
that  follow  are  token  from  that  lt)urnal  :  — 

The  electrical  part  of  the  lit'ht-type  locouiotive  for  express 
ti-din  service  is  Ix'-ing  coustruct<xl  by  the  Oerhkon  Co.,  and 
the  mechanical  part  by  the  Swiss  Locomotive  Manufacturing 
Co.,  of  Winterthur.  The  overall  length  of  this  locomotive  is 
13.5  metres,  and  it  has  throe  coupled  live  axles.  The  two 
motors  are  of  the  single-phase  type  with  series  compensated 
commutators,  having  1-2  poles  and  displaced  au.xiliary  field, 
developing  iJ-25  H. p. 'each.  They  are  coupled  together,  fixed 
to  the  frame  at  the  centre  of  the  locomotive,  and  transmit 
their  power  through  a  symmetrical  gear  i?ybteiii.  i-atio  1  :  2.84, 
to  the  two  intennediat<'  axles,  which  drive  the  central  live 
axle  by  a  triangular  system  of  lexers  and  linku.  and  the  other 
live  axle*  bt  a  common  coupling  rod. 

Reversers  (with  electro-pneumatic  drive)  and  braking  gear 
are  placed  above  the  motors.  At  each  side  of  the  motors  are 
placed  the  tran.sfonncrs.  and  above  these  the  speed-stage  con- 
trollers, principal  switche.s,  compressors,  &c.  ITie  nonnal 
driving  force  is  8,9(.K.l  kg.,  the  maximum  tractive  force  13,500 
kg.,  and  the  maximum  peripheral  power  1,650  kg.  The 
normal  sjieed  is  50  kilometres  per  hour,  while  a  maximum 
speed  of  75  km.  per  hour  can  be  develoixnl.  Total  weight, 
including  brake  gear,  90, tons   (metric). 

The  heavy-type  express  locomotive  constructed  bv  the  firm 
before-mentioned  is  of  the  bogie  type;  total  weight',  106  tons; 
wheel-base,  16.2  metres.  It  has  two  .six-pole  motors  each 
developing  a  peripheral  hoi-se-power  of  560.  The  arrangement 
of  the  motors.  Ac,  is  similar  to  the  preceding  tvpe.  The 
locomotive  body  rests  on  the  tmcks,  and  contains  at  its 
centre  the  oil  transfoianer  w-ith  speed-stage  controllers  and 
fan.  The  convei-ter  and  compressor  groups  are  fitted  at  the 
two  ends  of  the  body,  and  have  protecting  bonnets. 

The  construction  has  been  simplified  by  the  use  of  a  .single 
transformer,  but  the  weight  of  the  frame  is  very  great.  Nor- 
mal tractive  force.  18,000  kg. ;  nonnal  peripheral  etficiencv, 
2,-2.50  H.P.  for  a  normal  s-peed  of  -50  km.  yiev  hour,  and  a  maxi- 
mum speed  of  75  km. 

Both  the  above  types  have  '23  .•-peed-control  stages,  and  aj-e 
also  fitted  with  the  multiple-unit  system  of  drive,  which 
allows  of  the  coupling  up  of  a  number  of  locomotives  on  a 
gradient  which  are  under  the  control  of  one  driver. 

In  the  new  Oeilikon  locomotives  the  twfi  bogies  are  direct 
coupled  to  each  other.  The  outside  two-thirds  of  the  truck 
contain  the  motors  and  control  apparatus,  which  are  covered 
by  low  bonnets.  The  body  proper  is  onlv  one-third  of  the 
total  length  of  the  locomotive.  The  two  controllers,  each  of 
the  12-contact  type,  are  mount<>d  close  to  the  trans- 
fonners.  At  the  two  ends  of  the  body  are  the  driving 
cabs  mounted  with  their  pantographs  on  top.  The  main 
switch  and  transformer  covers  form  part  of  the  body  roof, 
thus  reducing  to  a  minimum  the  number  of  h.t.  conductor 
inlets,  and  di.spensnig  with  a  special  h.t.  cab  inside  the  motor 
group.  The  pivots  are  easily  accessible,  and  the  few  flexible 
cables  in  their  vicinity  which  lead  to  the  motors  can  easily 
be  led  to  the  trucks.  The  driver  is  very  near  to  the  main 
switch,  so  as  to  be  able  to  operate  it  mechanicallv  if  it  is 
desired  for  any  reason  to  disi)ense  with  the  multiple  drive 

The  normal  power  of  the  four  motors  is  2,100  h.p.  (peri- 
pheral). Weight  of  electrical  part,  58  tons,  and  of  the  mecha- 
nical part  71  tons.     Total  length,  19.2  metres 
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Notes  from  Spain. — <  >nr  Special  CoiTe.spondent  in  .Spain 
senJs  the  following- : — 

liaihaiii  Mectrificatiii,/.— After  a  three  days'  debate  the  Sp.anish 
Parhament  has  passed  the  Bill  for  the  electrification  of  some 
TO  km.  on  the  railway  of  the  Compania  del  Norte,  at  a  point  near 
Puerto  Pajares,  -n-here  the  Cantabrian  mountains  are  crossed 
The  debate  broujrht  out  some  interestinff  facts,  thouf^h  a  jfood  deal 
of  the  discussion  centred  round  the  advantages  and  disadvantages 
of  railway  nationalisation. 

T.he  object  of  electrification  at  Puerto  Pajares  is  to  assist  in  the 
distribution  of  Asturian  coal  throughout  Spain,  and  the  promoters 
of  the  Bill  declare  that  by  electrifying  the  mountainous  portion  of 
the  line  it  would  be  possible  to  transport  12,000  tons  of  coal  daily 
past  that  point.  The  project  will  cost  fO.000,000  pesetas  (,£1,600,000 
at  the  pre-war  rate  of  exchangej,  and  some  of  the  speakers  advo- 
cated a  delay  until  the  end  of  the  war,  on  account  of  the  present 
high  cost  of  electrical  material.  Another  reason  for  delay  was 
that  after  the  war  foreign  coal  would  be  available  once  more  The 
supporters  of  the  Bill  argued  that  Spain  must  develop  her  own 
resources,  even  though  she  must  buy  electrical  plant  from  Switzer- 
land to  do  so,  and  they  showed  that  the  present  backwardness  in 
the  means  of  transport  was  a  fatal  hindrance  to  national  progress. 

It  is  interesting  to  note  that  in  this  mstance  hydro-electric 
energy  -will  be  used  to  develop  the  transport  of  coal. 

Prof.  Sflnchez  Cuervo  has  been  appointed  representative  of  the 
Government  during  the  electrification.  The  Compania  del  Norte 
has  not  yet  appointed  its  engineer. 

Prifjecteil  7/;/^ ro-elecfrir  PI„iit.^The  civil  authorities  at  Soria 
have  been  asked  to  concede  the  use  of  several  waterfalls  on  the 
River  Duero  and  its  tributaries  situated  in  the  district  of  Duruelo. 
Senor  C.  Aynso  has  applied  for  ihe  use  of  1,000  litres  of  water  per 
second  in  normal  times,  reduced  to  200  litres  in  times  of  low 
water,  at  a  useful  hea<l  of  .?58  metres,  the  resultant  energy  beino- 
destmed  to  supply  electric  light  in  Duruelo  and  power  for  a 
proposed  light  railway.  A  canal  1.500  metres  long  has  to  be 
constructed.  This  does  not  present  any  great  difficulty,  and  the 
fact  that  all  the  work  will  take  place  on  State  land  is  expected  to 
result  in  a  smaller  caj  ital  outlay. 
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COMMUNICATION     THROraHOUT 
EMPIRE. 


THE 


Some  years  ago  in  these  columns  we  urged  with  con- 
siderable persistency  the  importance  of  providing  ample 
and  cheap  cable  communication  facilities  between  the 
Mother  Country  and  all  parts  of  the  British  Empire. 
E.'fpressing  our  views  thus  in  support  of  the  appeal^  which 
were  made  by  far-seeing  Colonial  statesmen,  we  desired  to 
bring  about  the  laying  of  additional  cables  completely 
under  Empire  control,  so  that  rates  might  be  settled 
according  to  the  interests  of  all,  and  not  prejudiced  by  the 
dividend-earning  re(]uirements  of  private  companies,  how- 
ever great  the  debt  humanity  owed  them  for  the  pioneerings 
service  they  had  rendered  over  a  lengthy  period. 

.Since  those  days  the  facilities  have  been  greatly  increased 
by  the  laying  of  additional  cables,  by  technical  advance 
which  has  increased  carrying  capacity,  and  by  the  intro- 
duction and  development  of  wireless  telegraphy,  while  rates 
have  been  reduced  again  and  again,  with  specially  favour- 
able terms  for  Press  messages,  week-end  messages,  &c.  The 
lowering  of  rates  was  not  found  to  reduce  dividends,  for  in 
the  wake  of  reductions  came  increased  traffic  ;  and  while 
shareholders'  interests  did  not  suffer,  the  benefit  to  the 
Empire  as  a  whole  was  unquestionable.  How  could  it  be 
otherwise  ?  What  is  more  essential  to  the  binding  together 
of  the  great  family  than  full  and  prompt  interchange  of 
thought  and  news  between  its  scattered  members  !■  what 
more  important  to  the  maintenance  and  development  of 
commercial  relations  r 

If  such  considerations  as  these  seemed  of  paramount 
importance  ten  or  twenty  years  ago,  what  of  to-day  ? 
(.)nr  arguments  of  other  days  are  strengthened  immeasur- 
ably by  what  has  been  occurring  during  the  past  four 
years.  The  service  rendered  by  the  cables  and  by  wireless 
has  been  of  surpassing  value — nobody  will  begrudge  them  thtj 
credit  and  honour  that  are  their  due.  Some  day,  perhaps, 
when  lips  can  be  unsealed,  we  may  be  told  the  full  story 
of  how  the  great  ocean  cable  systems  and  wireless  services, 
have  stood  the  shock  and  strain  of  world  war.  If  little  is 
said  to-day  of  the  efforts  and  enterprises  of  those  who  control, 
operate,  lay,  and  repair  submarine  cables,  it  is  not  because 
their  achievements  are  unrecognised.  But  beyond  all  that 
they  have  done  there  lies  the  necessity  for  an  ever-increasing 
efficiency  and  a  more  ample  provision  of  facilities  in  the 
coming  years.  Whether  we  gain  that  goal  by  means  of 
cables  or  by  wireless  or  by  both,  the  needs  of  the  Empire 
will  demand,  unless  we  are  greatly  mistaken,  a  very  large 
State  policy. 

The  deliberations  of  the  Canadian  editors  in  London, 
under  the  auspices  of  the  Empire  Press  Union,  have  brought 
the  question  of  world  communication  to  the  front  at  the 
right  moment,  for,  in  our  opinion,  it  must  inevitably,  and 
most  appropriately,  occupy  a  prominent  place  in  our  recon- 
struction measures.  The  relations  between  the  Mother- 
land and  the  Colonies  and  Dependencies  are  to-day 
warmer  than  at  any  previous  stage  of  our  history. 
We  cannot  suppose  that  what  has  been  happening 
will  lessen  the  need  for  facilities  for  speedy  and  cheap 
communication  between  us  :  on  the  contrary,  we  belie\e 
that  there  will  be  such  a  flow  of  messages — domestitv 
commercial  and  Press — in  the  coming  years  as  we  have 
never  yet  experienced. 

The  Empire  Press  Union  since  its  fonnation  in  190!> 
has  sought  to  secure  better  facilities  for  the  dissemination 
of  news,  and  to  this  end  it  has  advocated  the  further  reduc- 
tion of  cable  tolls,  the  e.xtension  of  cables  and  wireless, 
better,  quicker,   and   cliPsipH-  means  of    conimunication   n 
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every  kiiui.  The  liiion's  vision  natiiially  >roi\s  tiiillitT 
than  present  actual  acliievement  appeai-s  to  place  witliin 
easy  reach.  Mr.  Roliert  Donald,  in  addressing:  the 
Canadian  editors,  did  well,  however,  to  let  our  guests 
know  that  we  were  in  an  ambitious  frame  of  mind, 
wanting  "to  sec  aud  work  for  more  cables,  supplemented 
by  wireless,  a  service  of  fast  oil-driven  ships,  and 
an  aerial  express  service  of  mails  and  passengers,  which 
would  bring  Canada  within  twenty -four  hours' 
;  journey  of  London.''  Our  confreres  with  minds 
broadened  by  the  wide  sweep  of  the  prairies  of  Canada 
appreciate  that  we  here  have  no  narrow  conceptions  of  the 
possibilities  of  the  next  decade  or  two  in  lessening  the 
great  distances  of  the  earih.  There  is  everything  to  be 
gained  by  bringing  the  whole  Empire  family  closer  and 
closer  together  by  means  of  cable  and  wireless  communi- 
cation, as  was  so  excellently  set  forth  in  the  Rlue  Book  of 
the  Dominions  Commission.  The  Imperial  War  Conference 
has  not  lost  sight  of  the  question,  and  we  trust  that  a  policy 
will  be  adopted  such  as  will  ensure  the  establishment  of 
an  abundant  mutual  interchange  of  news  for  publication 
throughout  the  whole  Empire,  so  that  the  present  close- 
ness of  communion  and  intimacy  may  be  continued  for  the 
common  good  after  the  war  has  been  won.  The  War  Con- 
ference last  week  passed  a  resolution,  on  the  motion  of 
Sir  Joseph  Ward  (New  Zealand),  emphasising  the  need  of 
"  further  material  reduction  of  telegraphic  rates." 

Those  who  have  had  direct  relations  with  the  Colonies 
during  the  war  when  mails  have,  by  force  of  circumstances, 
been  irregular,  and  when  cabling  conditions  due  to  code 
restrictions,  cost,  and  other  difficulties,  have  been  a  handi- 
cap standing  in  the  way  of  transmission  of  information  of 
service  in  the  commercial  defeat  of  the  enemy,  have  reason 
to  sympathise  with  the  appeal  which  our  Colonial  brethren 
make  for  the  Empire  Press  Union  to  use  its  influence  "to 
secure  better,  quicker,  and  cheaper  facilities  for  the 
dissemination  of  news  tlu-oughout  the  Empire  from 
British  sounes."  The  Union  is  also  asked  to  ensure  that 
*'  such  co-operation  as  Governments  may  give  shall  be 
limited  to  assisting  in  the  provision  of  facilities."  What 
this  means  is  that  self-respecting  British  editors  the  world 
over  desire  to  give  a  full  service  of  useful  and  interesting 
news,  that  it  shall  be  untainted  and  uncontrolled  as  to 
its  character,  transmission,  and  soUi-ce,  and  that  the 
Covernment  will  facilitate  their  efforts  to  that  end  by 
seeing  that  either  the  State  or  private  enterprise,  or 
both  working  together,  shall  provide  sufficient  British- 
owned  cables  or  other  means  of  transmission.  Such  a 
proposition  inevitably  raises  questions  concerning  owner- 
ship and  subsidies,  and  suggests  the  view  tliat  if  tow  rates, 
even  involving  an  actual  loss  on  working,  can  promote  the 
fullest  possible  circulation  of  intelligence,  the  Empire  as  a 
whole  will  find  the  direct  and  indirect  results  in  develop- 
ment and  solidarity,  in  common  purpose,  comradeship,  and 
commercial  prosperity,  so  great  as  to  justify  considerable 
<-apital  outlay  and  substantial  annual  contributions. 

In  .  laying   our   plans   for   future   reconstruction  within 
these  islands  we  are  anticipating— huge  expenditures,  but 
many  of  our  ideas  can  only  be  carried  into  execution  suc- 
ces.sfully    if  we   consider   them    in   conjunction   with    our 
.schemes    for    the    good    of    the    whole    Empire    and    for 
the  utilisation    of    its   vast   resources   for   the    benefit  of 
all.     Can  we,  then,  in  trying  to  contemplate  and  prepare 
for  the  whole  situation  afford  to  neglect  the  appeal  for  far- 
seeing  enterprise  in  this  particular  matter  ':     As  the  Hon. 
j  X.  W.  Rowell  (Canadian  Privy  Council)  said  at  last  week's 
:  function  in  London,  the  Empire  is  held  together  by  public 
;  opinion,  and  the  Press  has  a  great  place  to  fill  in  preserving 
unity.     What   stronger  justification   than    this   could    we 
;  require   for   ample   Press    cabling  facilities    and   nominal 
Press  rates  everywhere  ? 

During  the  war  we  have  felt  the  lack  of  the  proposed 
Imperial  wireless  chain.  Sooner  or  l^ter  this  matter  must 
come  to  the  front  again  in  the  form  of  practical  proposals 
of  some  kind':  the  sooner  the  better!  Electrical  men 
who  have  made  a  lifetime  studv  of  the  problems  of 
submarine  telegraphy,  experts  who  ha\e  achieved  such 
magnificent  results  in  the  wireless  department,  and  manu- 
facturers and  contractors  who  have  the  staffs  and  equipments 
required  for  bringing  schemes  to  maturitv  and  fruition,  will 


he  eager  to  place  their  skill,  experience,  and  facilities  at  the 
disposal  of  the  State  whenever  the  time  is  ripe  for  measures 
to  be  prepared  for  ensuring  that,  whatever  the  prospective 
needs  of  the  larger  life  of  the  Em]Mre  may  be  in  this 
connection,  thev  shall  be  met. 


Women  in  Central 
Stations. 


Referkixg  to  the  Home  office  circular 
published  in  our  "  Notes "  last  week,  a 
correspondent  somewhat  fiercely  attacks 
its  authors,  and  expresses  indignation  at  their  proiX)sals. 
We  cannot  but  feel  that  his  remarks  are  based  upon  a 
too-hasty  reading  of  the  circular,  which,  to  our  mind,  will 
not  bear  the  construction  which  he  places  upon  it.  We  do 
not  think  the  Home  Office  intends  to  create  difficulties  on 
the  score  of  the  Employment  of  women  at  night  without 
express  authority  ;  in  \iew  of  the  urgent  requests  of  the 
(rovernment  that  women  should  be  sulistituted  for  men 
where\-er  it  was  possible,  such  a  course  would  be  too  incon-  ^ 
sistent  even  for  a  (xovemment  department.  In  our  issue  of 
February  23rd,  1917,  the  positions  in  which  the  substitution 
of  women  was  recommended  were  clearly  defined  by  the 
memorandum  issued  by  the  Reserved  Occupations  Cfim- 
raittee  :  they  included  juniur  sub-station  attendants, 
assistant  meter  testers,  cleaners,  labourers,  and  meter 
readers.  At  the  same  time,  the  employment  of  disabled 
soldiers  and  sailors  was  advocated  by  the  Committee.  In  a 
later  communication  the  chairman  expressly  stated  that  the 
Committee  had  no  intention  to  interfere  with  skilled  men. 

In  the  new  circular,  it  is  pointed  out  that  the  employment 
of  women  at  night  must  cease  with  the  end  of  the  war,  and, 
thereiore,  vacancies  should  preferably  be  filled  by  dis- 
charged men,  "  carefully  selected  and  suitably  trained." 
The  necessity  of  adequate  training  before  such  men  may  be 
allowed  to  undertake  dangerous  work  is  emphasised. 

Our  correspondent,  however,  declaims  against  the  employ- 
ment of  untrained  men,  a  question  which  does  not  arise,  at 
the  same  time  stating  that  he  has  made  many  a])pli- 
cations  for  discharged  men  I  He  misquotes  the  circular 
as  saying  that  they  are  "specially  suitable  to  such 
work,"'  whereas  the  true  statement  was  that  the  work 
was  specially  suitable  for  tliem,  an  entirely  different 
thing.  He  also  refers  to  work  for  which  at  one  time 
technical  education  and  three  years'  training  was  con- 
sidered essential,  conditions  which  e\eryone  knows  do  not 
apply  to  the  posts  explicitly  defined  in  the  memorandum 
above  mentioned.  If  he  has  not  secured  the  necessary 
permission  to  employ  women  at  night,  that  is  his  own  fault, 
for  the  memorandum  stated  that  permits  would  be  granted 
on  application  ;  moreover,  as  he  has  made  tmiia-fate 
attempts  to  obtain  disabled  men  for  this  work,  without 
success,  it  is  still  expressly  left  open  for  him  in  the  present 
circular  to  obtain  such  permits.  We  feel  sure  that,  on 
reconsideration  of  the  circular,  he  will  see  that  he  has  no 
valid  ground  for  complaint. 

As  for  the  general  question  of  employing  disabled  men 
wherever  possible,  this  cannot  but  commend  itself  to  every 
patriotic  manager.  These  men  have  made  sacrifices  of 
which  they  will  bear  the  burden  to  the  end  of  their  lives. 
We  cannot  do  too  much  for  them — nay,  we  can  never  do 
enough  for  them,  for  such  losses  are  irreparable.  Let  us 
all,  therefore,  do  everything  in  our  power  to  enable  them  to 
carry  on  in  civil  life  with  comfort  and  contentment, 
regarding  liny  inconvenience  that  we  may  personally  suffer 
as  a  small  part  of  cur  war  service. 

In  his  report  for  the  year  1917,  Mr.  G.  Scott  Ram  refers 
to  the  employment  of  women  in  electricity  works  in  such 
posts  as  those  mentioned  above,  and  states  that  in  some 
cases  women  arc  in  sole  charge  of  sub-stations  containing 
running  machinery.  Mr.  Ram,  however,  naturally  regards 
the  work  as  more  suitable  for  disabled  sailors  and  soldiers 
as  a  permanent  occupation.  We  may  point  out  that  the 
very  fact  that  women  can  successfully  undertake  such 
routine  duties,  so  remote  from  their  normal  occupations, 
clearly  proves  (1)  that  the  work  is  within  the  scope  of  dis- 
charged men  whose  injuries  are  not  such  as  to  incapacitate 
them  in  any  essential  respect,  and  (2)  that  the  kinds  of 
work  in  question  obviously  do  not  call  for  technical  educa- 
tion and  several  vears'  training. 
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ENGINEERING     APPRENTICES. 


By  p.  H.  S.  KEMPTON.  A.R.C.Sc.  B.Sc. 


[Continuetl  from  paije  b\.j 
In  Great  Britain. 

lu  this  country  the  systems  of  apprentice  train- 
ing which  already  exist  or  are  in  active  contempla- 
tion may  be  considered  under  two  heads.  First, 
those  in  which  the  training  is  conducted  in  a  works 
school  at  the  expense  and  under  the  direct  control 
of  the  company  concerned.  Secondly,  those  in  which 
the  apprentices  are  advised  or  compelled  to  attend 
evening  continuation  schools  as  a  condition  of  ap- 
prenticeship, coupled  in  some  cases  with  limited 
opportunities  for  the  best  students  to  win  day-tuition 
at  the  expense  of  the  company,  but  at  an  outside 
technical  institute. 

The  only  scheme  which  may  be  regarded  as  well 
past  the  experimental  stage  is  the  Admiralty  scheme 
already  referred  to.  This  is  a  works  school  scheme, 
the  expense  and  the  control  being  administered  by 
tiie  Admiralty  through  the  Director  of  Naval  Edu- 
cation, and  the  schools  are  in  every  case  within  tlie 
dockyards. 

The  Westinghouse  scheme  associated  with  the 
j.ame  of  Mr.  A.  P.  M.  Fleming  is  perhaps  the  best 
known  and  most  successful  works  school  owned  and 
administered  by  a  private  concern.  The  British 
Westinghouse  Co.  was  certainly  the  first  commer- 
cial engineering  finn  to  establish  a  course  of  voca- 
tional education  for  its  apprentices  with  a  school 
m  the  works  and  classes  during  working  hours.  At 
the  end  of  last  year  the  number  of  apprentices  at 
tliese  works  was  over  300,  and  during  the  past  two 
years  the  courses  have  undergone  some  changes 
and  developments,  partly  in  connection  with  the  im- 
provement of  the  trade  course  syllabuses,  partly 
with  a  view  to  broadening  the  basis  of  the  education 
given.  In  his  evidence  before  the  Departmental 
Committee  on  Juvenile  Education,  and  also  still  more 
recently  in  connection  with  the  formation  of  the  en- 
gineering training  organisation,  Mr.  Flemin?.  who 
i^  the  moving  spirit  in  the  Westinghouse  school,  has 
expressed  himself  strongly  against  the  narrowing  of 
the  curricukun  to  merely  vocational  ends  :  "  Voca- 
tional education  cannot  be  separated  from  general' 
education."  At  present  the  courses  are  as  fol- 
lows :  — 


Class  I. 
Arithmetic. 
Drawing. 

Elementary  Science. 
General  Course. 

Class  IV. 


Classes  II.  and  III. 
Mathematics. 
Drawing. 
Mechanics. 
General  Course. 

Class  IV. 


V  Mechanical  Engineering  (Electrical  Engineering 


Apprentices). 
Workshop  Materials. 
Workshop  Practice. 

Class  V. 
Trade  Subjects. 


Apprentices). 
Electrical  Machines. 
Workshop  Materials. 

Class  VI. 
Draughtsmanship. 


(Jnly  boys  of  special  capacity  are  permitted  to 
proceed  to  Class  VI,  and  it  is  from  among  these 
chosen  apprentices  that  promotions  to  the  drawing 
offices  are  made. 

The  classes  meet  four  or  five  hours  weekly  in 
works  hours,  and  about  60  per  cent,  of  the  appren- 
tices also  voluntarily  attend  evening  classes.  The 
social  side  of  apprentice  life  is  fostered,  and  all  social 
activities  are  arranged  by  the  Apprentices'  Associa- 
tion. These  include  a  magazine,  dramatic,  cycling 
and  rambling  clubs,  and  organised  sports.  Appren- 
tices are  also  encouraged  to  compete  for  20-da\« 
course  studentships  at  the  Manchester  School  of 
1  echnology. 


Among  the  courses  of  apprentice  training  involv- 
ing attendance  at  outside  technical  schools  some  of 
the  most  successful  have  been  instituted  in  connec- 
tion with  our  great  railways.  In  1908  the  Great 
Western  Railway  Co.  inaugurated  an  apprentice 
training  scheme  in  connection  with  its  works  at 
Swindon. 

As  a  preliminary  course  all  apprentices  are  ex- 
pected to  attend  evening  ctasses  at  the  technical  in- 
stitute for  instruction  in  elementally  mathematics, 
mechanics,  science,  and  drawing;  at  the  end  of  each 
evening  course,  examinations  are  held,  and,  on  the 
result  of  these  examinations  a  niynber  of  free 
studentships  are  awarded.  These  free  studentships 
are  limited  to  30  at  any  one  time,  generally  in  groups 
as  follows.     For  a  three  years'   course:  — 

First  year  course         15  students. 

Second  year  course      9  students. 

Third  year  course  6  students. 

For  each  year's  course  there  is  a  competitive  ex- 
amination, successful  students  passing  from  one 
year's  course  to  the  next;  the  age  for  entry  upon 
the  day  studentship  cotirse  is  17  years. 

The  course  consists  of  day  classes  at  the  technical 
school  on  two  half-days  a  week  (9  hours)  for  26 
weeks  (September  to  April).  Wages  are  paid  to  the 
successful  apprentices  as  if  they  were  at  work  in  the 
factory,  and  the  Great  Western  Railway  Co.  pays 
all  fees. 

The   courses   each  year  consist  of :  — 

Practical  Alathematics. 

Practical  Mechanics. 

Geometrical  and  Machine  Drawing. 

Heat. 

Electricity. 

Chemistr)'. 
The  best   students  in  the   final  year's  course   are 
allow-ed  to  spend  part  of  their  last  year  in  the  draw- 
ing olhces,  test  house  or  chemical  laboratories. 

Similar  systems  have  been  in  vogue  in  connection 
with  the  large  engineering  firms  on  the  N.E.  coast 
and  on  the  Clyde,  and  the  following  is  a  brief  sum- 
mary of  a  detailed  scheme  suggested  by  the  Com- 
mittee appointed  to  inquire  into  the  question  by  the 
X.E.  Coast  Institute  of  Engineers  and  Shipbuilders. 
The  committee  consisted  of  Messrs.  H.  B.  Rowell. 
M.I.C.E.,  A.  Harrison,  M.  H.  Horsley,  G.  B. 
Hunter,  M.I.C.E.,  M.  C.  James,  D.  B.  Morrison. 
P.  Sharp,  B.Sc,  Gerald  Stoney,  B.A.,  F.R.S.,  R.  J. 
Walker,  C.  Williams  and  E.  Smith,  together  with 
Principal  V.  A.  Mundella,  M.A.,  B.Sc,  and  Prof. 
J  J.  Welch,  M.Sc.  and  Prof.  R.  L.  Weighton. 
M.A.,  D.Sc. 

They  recommended  that  in  view  of  the  near  re- 
form of  our  educational  system  the  scheme  should 
be  put  into  operation  at  the  earliest  possible  moment. 

1.  The  N.E.  Coast  Institute  of  Engineers  and 
Shipbuilders  to  be  delegated  by  the  employers  in 
engineering,  shipbuilding,  &c.,  to  act  with  the  local 
authorities  in  the  development  of  apprentice  trainiiii.; 
in  technical  ediication.  ^ 

2.  The  local  junior  'technical  and  trade  schools 
to  be  used  as  a  preliminar)^  training  ground  for 
prospective  apprentices. 

3.  An  advisory  committee  of  representative  em- 
ployers and  employes  to  be  associated  with  the 
management  of  these  and  other  technical  schools. 

4.  On  entry  to  apprenticeship  the  boys  to  be 
selected :  — 

{a)  A  small  percentage  to  spend  half  the  week 
at  the  works  and  half  the  week  at  the  local  technical 
college  for  a  two  years'  course. 

{b)  The  remainder  to  be  liberated  from  the  w;orks 
for  at  least  two  half-days  a  week,  and  if  possible 
three,  for  attendance  at  day  continuation  classes  up 
to  the  age  of  18.  with  no  deduction  in  wages. 

5.  Such  subjects  as  Citizenship  and  English  to  be 
included  in  the  curriculum  of  both  classes  (a  and  '> 
above,  together  with  usual  technical  subjects. 
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6.  Suitable  arrani^eiiients  to  be  made  for  transler 
vi  apprentices  (a  to  b  or  b  to  a)  as  necessary. 

-.  AH  facilities  under  this  scheme  to  be  forfeited 
by  apprentices  showing  continued  lack  of  interest  or 
application. 

It  is  interesting  to  notice  that  the  above  scheme 
is  designed  to  apply  to  all  the  engineering  arrd-ship- 
building  apprentices  on  tJie  N.E.  coast,  where,  ac- 
cording to  a  recent  statement  by  the  Duke  of 
Northumberland,  "  over  one-half  of  the  kingdom's 
warship  and  mercantile  tonnage,  and  over  one-third 
of  the  kingdom's  total  output  of  marine  engines  " 
are  produced. 

Messrs.  Armstrong,  Whitworth  started  an  appren- 
tices' school  in  connection  with  their  shipyard  three 
years  ago,  but  here  the  attendance  has  been  volun- 
tary. Its  progress  has  been  such,  however,  that  the 
number  of  apprentices  attending  the  classes  is  now 
nearly  double  the  number  in  1915. 
I.\  OUR  Colonies. 

Developments  in  apprentice  training  have  pro- 
v;eeded  with  great  rapidity  in  our  colonies,  and  while 
we  are  not  aware  of  the  existence  of  any  works 
schools,  yet  the  system  of  co-operation  with  the 
local  educational  authorities  has  a  wide  vogue.  In 
Durban,  a  system  similar  in  many  respects  to  the 
one  described  above  in  connection  with  the  G.W.R. 
Co.  is  in  operation,  while  a  more  elaborate  course 
i^  run  in  connection  with  the  Australian  Government 
under  which  the  railway  and  naval  apprentices  attend 
classes  at  the  Melbourne  technical  school. 

The  following  extract  from  the  regulations  of  the 
Commonwealth  Railway  Commissioners  indicates 
the  comprehensive  and  compulsory  nature  of  the 
training:  — 

"  Every  apprentice  sliaJl  innnediately  enrol 
himself  as  a  student  at  the  (Melbourne)  college  and 
shall  attend  at  such  college  the  classes  of  instruction 
appertaining  to  the  trade  to  which  he  may  be  ap- 
prenticed or  such  other  classes  as  the  Commissioners 
may  direct,  at  such  hours  of  the  day  or  night  as  may 
be  prescribed,  during  the  complete  course  of  train- 
ing which  shall  extend  over  a  period  of  three  years." 
■'  Every  apprentice  shall  provide  the  books, 
drawing  instruments,  &c.,  required  at  the  college  at 
his  own  expense,  but  the  Commissioners  will  pay  the 
college  fees  as  well  as  the  wages  of  the  'apprentice 
for  such  portion  of  the  ordinary  hours  of  duty  as  he 
may  be  required  to  attend  at  the  college." 

Exactly  similar  regulations  govern  the  instruction 
of  naval  apprentices  including  artificers,  torpedo 
artificers,  armourers,  carpenters,  and  shipwrights. 
except  that  in  their  case  the  course  extends  to  four 
years. 

The  curricula  and  time-table  are  given  below:  — 
For  R.mlway  Apprentices. 

First  year   attendance  ...     5  hours  per  week. 

Second  year  attendance     ...     5^  hours  per  week. 

Third  year  attendance         ...     8  hours  per  week. 

First  year  Course. — Elementary  science,  mathema- 
tics,   projection,    and    geometry. 

Second  year  Course. — Mathematics,  engineering, 
drawing,  applied  mechanics  ("with  alternatives  of 
geometrical  drawing  for  some  apprentices  and  elec- 
tricity for  others). 

Third  year  Course.— Mechanics,  steam,  electricity, 
engineering  drawing,  algebra,  and  solid  geometry 
(with  alternatives  of  trade  instruction  and" drawing 
for  some  apprentices). 

<  To  be  ron/lnim/.) 


RECONSTRUCTION     IN     GERMANY     AND 
AUSTRIA,' 


Arbitration. — Arbitration  is  proceeding  between  the 
Yorkshire  Section  of  the  National  Amalframated  Union  of  Ensine- 
men,  Firemen.  Mechanics,  Motormen.  and  Electrical  Workers,  the 
Halifax  and  District  Enpineers'  and  Firemen's  Associations,  and 
the  National  Engineers'  Association  on  the  one  side,  and  the 
Woollen  and  Worsted  Federation  of  Yorkshire  on  the  other  side,  in 
regard  to  wag-es  and  ho-jrs  of  labour. 


Electhic  Power  Supply.. 
TuorosALs  tur  the  centralisatiou  and  development  of  Elcciii'- 
Power  Supply  in  Goniinny  liave  received  a  great  deal  of  atten- 
tion,  and  various   sohoiucs  liave  been   put   forward.    Kefonn 
of  the  present  system  has  been  urged  ou  four  grounds:  — 

1.  Economy  in  coal  and  its  transport. 

•2.  The  possibility  of  using  a  State  monopoly  of  electricity 
and  of  coal  as  a  source  of  revenue.  (This  has  been  oppo.sed 
on  the  ground  that  the  industrial  necessity  for  cheap  power 
would  not  allow  the  State  to  luake  much  profit  out  of  such  a 
monopoly.) 

3.  The  importance  of  plentiful  and  cheap  ix)wer  in  indus- 
trial reconstruction,  especially  in  the  development  of  tiie 
electrochemical   and  electi-ometallurgical    industries. 

4.  The  necessity  of  exploiting  all  the  water-power  resotn'ce.s 
of  the  country. 

For  some  time  past  the  general  trend  of  opinion  has  been 
in  favour  of  increased  StatJe  action.  As  early  as  July,  191G, 
Dr.  J.  Klingenbcrg,  in  a  speech  at  the  War  Conference  of 
the  ,  Verband  Deutscher  Electro-Techniker.  urged  that  the 
generation  of  electrical  energy  .should  lie  nationalised,  while 
leaving  the  distribution  and  the  retiiiliiig  of  power  in  the 
hands  of  exi.sting  undertakings.  He  suggested  that  the  Pnis- 
sian  Government  should  erect  '25  to  W  large  iX)wer  stations, 
and  inter-connect  them  l}y  long-distance  circuits.  He  calcu- 
lated that  the  total  cost  would  be  900  million  marks,  but  that 
when  the  system  was  in  full  working  order  there  would  be 
a  return  of  9.56  per  cent.,  which,  after  deducting  5  per  cent, 
for  interest  on  invested  capital,  would  leave  a  clear  profit  of 
41  million  marks  per  annum  to  the  State.  He  opposed  the 
distribution  of  energy  by  the  State  on  the  ground  that  that 
part  of  the  electricity  business,  especially  the  extension  of 
clientele,  required  an  adaptability  to  varying  conditions  which 
would  be  more  likely  to  be  found  in  the  existing  non-State 
bodies  than  in  a  Government  department.  He  also  contended 
that  the  State  would  be  expected  to  extend  uniform  treatment 
to  all  users  of  electricity,  whereas  the  best  business  interests 
required  that  there  should  be  some  scope  for  discrimination 
in  rates.  By  confining  its  action  t-o  the  generation  of  elec- 
tricity the  State  would  interfere  as  little  as  possible  with 
existing  rights,  and  it  would  create  a  desirable  intermediary 
between  itself  and   individual  consumers. 

.\nother  expert,  Dr.  Voigt,  also  advocates  centralisation. 
He,  however,  has  been  in  favour  of  a  short  distance  scheme 
in  place  of  Klingenberg's  long-distance  one,  and  he  believes 
that  electricity  w'orks  would  not  be  able  to  enter  into  suffi- 
ciently favourable  rate  agreements  with  large  consumers 
unless  they  produced  electricity.  He  thinks,  therefore,  that 
the  existing  large  works  should  be  extended  and  intercon- 
nected, and  that  the  desired  centralisation  should  be  reached 
by   gradual  development. 

H.  Bueggeln  believes  that  in  spite  of  the  usually  unwieldy 
methods  of  State  administration,  a  form  could  be  created 
which  could  hold  its  ow'n  when  compared  with  private  con- 
cerns. He  urges  that,  in  the  case  of  plans  for  new  installa- 
tions, low  w'orking  expen.ses  and  economy  and  security  should 
be  the  first  consideration,  and,  if  they  can  best  be  attained 
by  a  costly  installation,  such  an  installation  should  be  pre- 
ferred to  a  plant  involving  smaller  capital  but  higher  working 
expenses.  He  considers  that  power  stations  should  be  hnked 
up,  but  believes  that  turbo-generators  of  15,000  to  20.000 
kilowatts  are  the  most  economical,  and  that  there  is  no  ad- 
vantage in  having  laxger  units. 

There  has  also  been  a  considerable  amount  of  discus.sion 
regarding  the  question  of  a  State  monopoly  of  coal  and 
electricity  for  revenue  purposes. 

Professor  Ballod  is  in  favour  of  a  State  monopcily  on  grounds 
of  fuel  economy  as  well  as  on  financial  grounds.  He  thinks 
that  all  the  railways  and  all  industrial  and  agricultural  plant 
should  be  electrified,  and  that  electricity  should  be  produced 
in  large  plants  of  1(X).(XX)  kilowatts  and  distributed  by  high- 
tension  mains  at  100,000  volts.  He  calculates  that  by  elec- 
trifying the  railways  it  w'ould  be  possible  to  save  at  lea.st 
one-third  of  the  coal  consumed  by  them,  which  amounted 
to  about  20  million  tons  in  the  year  immediately  before  the 
war.  He  urges  that  the  State  should  endeavour  to  reduce 
home  consumption  of  coal  by  one-third,  and  should  reckon 
to  inake  most  of  its  profit  on  coal  for  cxiwrt.  The  cost  (jf 
coal  .should  not  be  increa.5ed  to  home  industries,  nor  should 
the  State  attempt  to  make  much  profit  out  of  electricity,  as 
its  aim  should  be  to  provide  cheaper  not  dearer  motive  power. 

Professor -Liefraann,  of  Freiburg,  points  out  that  owing  t.r 
the  difficulties  which  would  arise  regarding  the  indemnifica- 
tion of  existing  works,  and  the  necessary  arrangements  with 
regard  to  the  numerous  schemes  already  taken  up  by  the 
individual  States,  an  Imperial  electricity  monopoly  could  not 
be  expected  to  provide  a  large  revenue  immediately  after 
the  war.  He  considers,  however,  that  the  existing  chao.s  in 
the  supply  of  electricity  would  only  be  reduced  to  order  \n 
an  Imperial  monopoly,  and  that  the  scheme  should  be  carried 
through  from  the  point  of  view  of  national  economy,  if  not 
for  financial  reasons. 

Local  jealousy   has  up   to  the   present   prevented  any   Iiii- 
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perial  action,  but  progress  has  been  made  in  most  of  the 
individual  States.  Bueggeln  gives  some  interesting  informa- 
tion about  the  existing  state" of  affairs  in  Wiirttemburg.  He 
says  that  in  addition  to  the  important  works  of  Stuttgart, 
and  Esshngen,  theie  are  about  '270  very  small  and  medium- 
sized  works,  of  whith  'i6U  produce  their  own  electricity ;  of 
these  only  58  work  without  water  power.  The  total  capacity 
of  all  the  plants  is  only  100,000  kw.  When  water  was 
employed  to  generate  energy  the  great  bulk  of  it  flowed 
away  unused,  owing  to  the  lack  of  a  coupling  circuit  for  the 
whole  country  into  which  the  power  stations  could  direct 
their  surplus  energy. 

The  Wiirttemburg  Central  Office  for  Industry  and  Com- 
mea-ce  is  arranging  a  scheme  for  the  consohdation  of  all  the 
electricity  frorks  for  the  purpose  of  the  uniform  distribution 
of  energy.  The  State  is  to  participate  in  the  administration 
of  the  scheme,  but  the  idea,  of  constituting  a  monopoly  of 
the  industry  has  been  rejected. 

In  Saxony  the  Elektro  Verbaud  (the  federation  of  the 
municipally-owned  electricity  works)  prepared  a  scheme  for 
the  joint  supply  of  electricity  to  its  members  and  for  the 
erection  of  two  great  power  stations,  but  the  State  decided 
that  the  proposed  rates  still  further  increased  the  favoured 
piwition  of  large  cities,  and  decided  to  take  over  the  scheme 
and  carry  it  out  in  all  its  es.-rentials  under  State  control.  The 
Saxon  Second  Chamber  has  voted  40  million  marks  for  de- 
veloping State  electricity  works  on  condition  that  light  and 
power  should  be  fm-nished  at  cheap  rates  for  industrial  and 
commercial  use. 

A  scheme  for  the  development  of  Bavarian  water  power 
has  been  prepared ;  the  output  of  energy  is  estimated  at  21J 
million  kilowatt  hours.  The  w;ork  will  be  begun  three  months 
after  the  conclusion  of  peace,  and  it  will  probably  take  from 
four  to  five  years  to  complete.  A  syndicate  has  also  been 
formed  to  exploit  the  water  power  of  the  Lower  Inn.  The 
available  power  is  estimated  at  200.000-h.p.,  and  the  syndicate 
\\  ill  undertake  the  necessary  preliminary  work.  The  syndi- 
cate has  two  mUhon  marks  at  its  disposal  for  this  preliminary 
work.  The  Deutsche  Bank  considers  that  about  loO  million 
marks  will  be  necessary. 

In  Prussia  the  Government  policy  was  foreshadowed  in 
February,  1917,  when  the  Minister  of  Public  Works  declared 
him.'ielf  in  favour  of  the  principle  of  State  control  of  elec- 
tricity. He  pointed  out  that  the  broad  supply  belt  which 
stretched  from  the  North  Sea  to  the  Main  was  already  under 
State  control,  and  that  the  Government  had  succeeded  in 
.supplying  cheap  electricity  without  injuring  the  interests  of 
provinces,  communes  or  cities.  He  said  that  if  the  State 
intervened  and  created  large  power  stations  at  places  where 
transport  requirements  were  reduced  to  a  miniinum,  it  would 
be  able  to  supply  energy,  so  cheaply  that  third  parties  would 
often  find  it  profitable  to  turn  their  works  into  di.stributing 
centres,  and,  while  distributing  energy  cheaply  to  their 
customers,  they  would  still  be  able  to  make  a  good  profit. 
The  Hanover  Steam  Power  W'orks  Bill  authorises  the  Govem- 
ment  to  appropriate  13  million  marks  for  the  erection  of  a 
State  power  station  driven  by  steam  near  Hanover.  The 
work  will  be  begim  after  the  war.  and  %\ill  be  in  operation 
at  the  latest  two  an3  a-half  years  after  the  declaration  of 
peace.  When  the  works  are  in  operation  there  will  be  a 
complete  State  area  of  electricit)'  supply  from  Bremen  to  the 
Main,  with  all  the  eeonomic  advantages  of  interconnection 
and  unifonn  pressure.  The  output  wiU  amount  to  50  milhon 
kilowatt  hours,  and  will  be  capable  of  further  development. 
The  State  Governments  will  co-operate  in  developing  an 
adequate  supply,  in  the  removal  of  unsatisfactory  conditions, 
and  in  obtaining  the  greatest  possible  unifonnity  and  economy 
in  the  supply  of  new  areas.  The  Government  intends  to  take 
over  as  a  general  rule  the  generation  and  transmission  of 
energy,  but  not  its  dist.ribution  to  consumers.  There  is  no 
intention  of  making  municipal  or  private  w'orks  close  down, 
but  the  area  of  supply  of  distributing  works  will  be  carefully 
defined  in  order  to  exclude  unnecessary  competition  anil 
to  secure  an  adequate  supply  for  the  whole  area. 

In  Austria  very  much  the  same  general  lines  have  been 
followed  as  in  Germany.  The  Government's  programme  was 
outlined  in  a  speech  by  the  Premier  in  September,  1917.  He 
said  that  there  would  be  a  gi-eat  development  of  water-power, 
and  that  the  electrical  system  would  be  placed  under  the 
centralised  control  of  a  special  department  of  the  Ministry 
of  Public  Works.  An  Electricity  Bill  to  give  effect  to  the 
Government's  pro]X)salH  was  introduced  by  the  Minister  of 
Pubhc  Works  on  February  5th,   1918. 

The  Minister  emphasised  the  importance  of  developing 
electricity,  and  the  backward  .state  of  Austria,  esi>ecially  with 
regard  U^  the  use  of  water  power.  He  referred  to  the  lack 
of  method  in  the  electricity  system,  and  to  the  large  number 
of  srnall  works;  59  per  cent,  of  the  works  had  a  generator 
capacity  of  only  100  kw.,  and  only  li  per  cent,  had  a  genera- 
tor ca.pacitv  excee(^mg  5,CKX)  KW.  Those  big  works,  however, 
represented  half  the  total  capacity.  Progress  must  be  made 
on  the  line  of  large  works  and  their  interconnection.  The 
object  the  Government  had  in  view  was  a  uniform  and 
economical  supply  of  ele<tricity.  The  State  would  give  finan- 
cial help,  which  would  take  the  form  either  of  State  par- 
ticipation in  capital  advances,  permission  to  issue  debentures 
free  of  tax,  or  a  guarantee  to  take  a  certam  amount  of  energy 
and  to  interconnect  etations.  The  technical  perfection  of 
ertations  would  be  insisted  upon,  differential  treatment  of 
consumers  would   be  prohibited,  as  would  any  mojiopoly  of 


installation  by  the  electrical  undertakings,  tariffs  would  be 
supenised,  and  the  State  would  take  a  percentage  of  the 
profits.  The  undertakings  would  retain  6  per  cent,  on  their 
invested  capital;  of  the  profits  between  6  per  cent,  and  10 
l>er  cent,  the  State  would  receive  one-third,  and  of  those 
above  10  per  cent,  the  State  would  receive  one-half.  In  order 
to  make  the  nationalisation  of  the  electricity  supply  possible 
the  right  to  redeem  would  be  incoi-porated  in  the  Act.  The 
Bill  contained  provisions  for-  an  investigation  to  be  made 
regarding  private  works  in  order  to  prevent  them  interfering 
with  the  plan  for  a  united  system,  and  also  provided 
machinei-j-  for  the  setting  up  of  an  Electricity  Commission. 

The  Ministry  of  Railways  has  issued,  in  connection  with 
the  Government  programme,  a  pamphlet  on  "The  Prepara- 
tory Measures  of  the  .Austrian  State  Railway  Administration 
for  the  exploitation  of  Water  Power  and  the  Electrification 
of  the  Main  Railway  Ijines,"  which  contains,  amongst  other 
things,  an  estimate  that  the  Alpine  water  power  amounts 
to  3,000,{XX)  H.P.,  of  which  only  8  per  cent,  is  now  being 
used. 

The  Hungarian  Mmister  of  Commerce  has  ordered  an 
Electricity  Bill  to  be  drafted  on  similar  lines  to  those  of  the 
Austrian  BUI.  The  Transition  Ministry  has  in  addition  worked 
out  a  plan  for  dividing  Hungary  into  districts,  each  of  which 
will  be  sei-ved  by  a  central  electrical  station  worked  by  water 
power.  A  special  energy  sta.tion  of  the  ministry  w'ill  deal  with 
the  utilisation  of  water  pow'er  and  natural  gas. 


THE     DYNATRON     AND     PLIODYNATRON. 


By  a.  W.  HULL. 


The  dynatron  belongs  to  the  kenotron  family  of  high-vacuum 
hot  cathode  devices.  It  resembles  the  kenotron  and  pliotron 
in  construction,  but  the  action  is  fundamentally  different. 
The  kenotron  rectifier  utilises  the  uni-directional  property  of 
the  current  between  a  hot  and  cold  electrode  in  vacuum.  The 
photron  utilises  the  space  charge  property  of  this  cmTent, 
which  allows  the  current  to  be  controlled  by  the  electrostatic 
effect  of  a  grid.  The  dynatron  utilises  the  secondaiy  emis- 
sion of  electrons  by  a  plate  upon  w-hich  the  primary  electrons 
fall.  It  is,  as  its  name  indicates,  a  generator  of  electric 
pow'er,  and  feeds  energj'  into  any  circuit  to  which  it  is  con- 
nected. 

The  dynatron  is  a  vacuum  tube  containing  a  hot  filament, 
a  perforated  anode,  and  a  third  electrode  called  the  plate. 
The  anode  is  placed  near  the  plate  and  between  it  and  the 
filament,  and  holes  in  the  anode  permit  electrons  from  the 
filament  to  reach  the  plate.  The  anode  may  be  in  the  form 
of  a  perforated  cylinder,  a  spiral  of  wire  or  cyhndrical  net- 
work of  fine  tung.steu  wire.  W' hen  the  voltage  of  the  plate 
v\dth  regard  to  the  filament  is  sufficiently  raised,  the  electrons 
strike  the  plate  with  a  velocity  high  enough  to  cause  the 
emission  of  secondary  electrons  from  the  plate.  These  second- 
ary electrons  are  attracted  to  the  anode,  which  is  kept  at  a 
more  positive  potential  by  a  battery  connected  between  the 
filament  and  the  anode,  and  the  net  cunent  received  by  the 
plate  is  the  difference  between  the  number  of  electrons  that 
enter  and  leave  it.  As  a  result  the  characteristic  relation 
between  the  current  and  the  voltage  is  denoted  by  a  curve 
for  the  cuiTent  that  rises  from  zero  to  a  maximum  of  about 
50  volts,  thence  decreases  through  zero  at  100  volts  to  a  nega- 
tive maximum  at  ahout  150  volts,  and  then  becomes  positive 
again.  It  will  be  noted  that  in  the  region  between  50  and 
1.50  volts  the  cuiTent  decreases  witli  increase  of  voltage,  and 
the  tube  has  the  property  of  possessing  a  "negative  resist- 
ance." 

This  featiu-e  of  the  tube  renders  it  suitable  for  many  im- 
portant uses.  If  connected  in  seines  with  a  circuit  contain- 
ing a  positive  resistance  the  total  resistance  may  be  made  as 
small  as  desired,  and  a  small  change  in  the  voltage  applied  to 
the  whole  circuit  wdll  cause  a  comparatively  large  change  in 
the  current  flowing,  i.e.,  the  circuit  acts  as  a  voltage  ampli- 
fier. If  connected  in  parallel  with  a  circuit  containing  posi- 
tive resistance  the  total  conductivity  of  the  circuit  can  be 
made  as  small  as  desired,  and  the  cu'cuit  then  acts  as  a  cur- 
rent amplifier.  If  connected  in  a  circuit  containing  resist- 
ance, inductance  and  ca.pacity,  the  damping  may  be  made 
very  small,  so  that  impressed  oscillations  may  persist  for  a 
very  long  time,  or  the  damping  factor  may  be  adjusted  so 
as  to  be  negative,  in  which  case  continuous  oscillations  will 
be  set  up.  Oscillations  of  this  tyi^e  will  arise  if  Rr  =  L/C, 
where  R  and  r  are  the  resistances  of  the  circuit  and  dynatron 
respectively  and  L  and  C  the  inductance  and  capacity  of  the 
circuit.  Tests  are  described  that  confirm  these  results,  and 
it  is  found  that  a  dynatron  short-circuited  by  a  couple  of 
turns  of  heavy  wire  will  generate  at  a  frequency  as  hijgh  as 
20,000,000  cycles  a  second  or  aa  low  as  1  cycle  a  second.  The 
wave-.shape  follows  a.  sine  law  when  Rj'  =  L/C,  and  is  dis- 
torted when  this  relation  is  not  fulfilled. 

The  characteristics  of  the  tube  are  greatly  modified  if  a 
magnetic  field  is  caused  to  act  parallel  to  the  axis  of  the 
anode.    The  spirally  moving  electrons  are  then  stopped  to  a 
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KroakT  r.vU'iit  liy  tlio  iiiinilo,  iiiul  fewer  clt-ctioiis  reach  the 
plat*-.  Furthermore,  the  fieUl  niitrains  the  .sei-oiulary  elec- 
trons from  Icavini,'  the  plate.  As  u  result  the  tube  passes 
from  having  a  negative  resistanee  to  having  a  positive  one. 

If  an  electrostatic  field  is  impressed  by  means  of  additional 
plate*  in.serted  into  the  tube,  the  negative  resistance  of  the 
tube  may  l>e  controlled  by  the  strength  of  the  electrostatic 
tieid.  The  tube  thus  controlled  is  called  a  pliodynatron,  which 
may  be  usecl  as  a  powerful  amplitier,  as  a  radio-generator, 
or,  together  with  a  tninsniitt<>r,  as  a  radiophone  for  wireless 
t<^lephony.  or  as  a  sensitive  detector  in  a  telephone  receiver 
circuit.  A  number  of  these  applications  are  described  in 
detail. 


THE    5TORAGE   OF  BITUMINOUS    COAL    WITH 

REFERENCE     TO     ITS     LIABILITY    TO 
SPONTANEOUS     COMBUSTION     IN    STORAGE. 


Bv  JOPIN  H.  ANDERSON. 


(Abstract  of  paper  read  before  the  Institute  of  Marine 
E.NGiNEERS,  June,  1918.) 
Owing  to  various  reasons,  probably  more  coal  is  held  in 
reserve  at  the  various  works  throughout  the  country  at  the 
present  time  than  there  ever  ha.s  beeri  before,  yet  in  how 
many  cases  are  proper  precautions  taken  to  prevent  loss 
either  by  deterioration  or  even  by  fire. 

The  writer  has  been  called  to  examine  heaps  of  coal  that 
were  on  fire,  and  the  results  of  these  examinations  have 
supported  the  practice  embraced  in  the  following  lines.  On 
carrying  out  the  suggestions  given,  no  further  trouble  was 
experienced.  Although  these  notes  are  based  on  a  pile  of 
lO.UtX)  tons,  this  quantity  is  a  very  small  portion  of  the 
tonnage  deposited,  from  which  the  general  experience  was 
gained.  Some  of  the  heaps  have  been  deposited  over 
three  years.  This  pile  was  selected  as  an  example  due  to 
its  being  all  small  coal,  consisting  of  several  kinds — washed 
and  otherwise — some  of  a  supposed  dangerous  kind  for  stoi- 
ing,  containing  a  lot  of  very  fine  smalls.  All  the  material 
was  of  a  bituminous  nature,  fairly  high  in  volatile  matters, 
and  the  whole  was  stored  in  the  oi>en,  therefore  it  had  to 
undergo  all  effects  due  to  atmospheric  conditions.  As  the 
storing  of  the  coal  was  considered  a  temporary  measme, 
very  little  preparation  was  done  to  the  site,  which  was  on 
marsh  ground  in  its  original  state  of  alluvium  deposit.  The 
depth  of  the  heap  was  increased  here  and  there  for  experi- 
mental purposes,  and  owing  to  the  difficulty  of  securing  the 
particular  coal  one  would  desire  to  store,  w'e  made  this  heap 
up  with  various  kinds  which  one  would  scarcely  store  imder 
ordinary  circumstances.  Under  these  conditions  extra  care- 
fulness was  exercised.  Temperature  readings  were  taken  at 
14  different  places  nearly  every  day,  at  the  same  depth  from 
the  surface,  and  we  occasionally  took  readings  at  the  vent 
pipes,  of  which  there  were  fifty  in  this  heap.  To  find  the 
hottest  part  of  the  heap,  whenever  there  was  anything 
doubtful,  we  took  readings  at  every  foot,  from  top  to  bottom, 
at  certain  places.  The  maximum  -ind  minimum  temperature 
of  the  atmosphere  and  the  kind  of  weather  was  also  re- 
corded. 

From  previous  experience  we  found  the  warmest  place 
to  be  between  6  and  8  ft.  deep  from  the  surface,  so  from  this 
we  established  a  depth  of  7  ft.  as  the  standard  depth  to 
record  temperature.  Occasional  check  readings  and  all  warm 
places  (taken  at  every  ioot)  was  done  in  addition,  pensonaUy. 
Generally  speaking,  I  found  the  readings  taken  were  very 
trustworthy;  the  men  took  great  interest  in  the  work. 
The  temperature  tul)es  were  3  in.  or  1  in.  gas  tubing,  and 
driv<'ii  from  the  top  to  the  bottom  of  the  coal.  They  should 
be  long  enough  to  project  2  or  3  ft.  above  the  coal,  and 
each  tube  had  a  numbered  metallic  label  fixed  on,  »(_>  that  it 
could  e;isily  be  recognised  by  whichever  person  recorded  the 
readings. 

Regarding  vent  pii)es,  in  most  cases  these  were  old  scrap 
tubes  about  8  ft.  long  and  3  to  4  in.  in  diameter.  Four 
holes  were  punched  in  the  pif)es  about  every  8  in.  or  b<i, 
stabbed  from  the  outside  w-ith  a  square-tapered  punch  to 
about  J  in.,  thus  leaving  a  burr,  which  prevented  the  coal 
going  down  inside  the  tubes.  To  facilitate  the  driving  into 
the  coal,  the  ends  of  the  tubes  were  flattened,  chisel  shape, 
just  leaving  an  aperture  of  about  J  in.,  thus  preventing 
the  accumulation  of  water,  and  allowing  for  further  venting 
area.  The  vent  pi{)es  were  driven  down  to  the  7  ft.  mark 
leaving  about  a  foot  projecting  above  the  coal.  On  this  a 
distinctive  number  was  painted,  to  which  temperature  read- 
ings were  credited   similar  to  the  temperature  pipes. 

The  plan  of  the  heap  is  a  triangular-shaped  figure  with  a  sur- 
face area  of  about  46.000  sq.  ft.,  with  an  average  depth  of  13i 
ft  and  a  maximum  depth  of  16  ft.  The  actual  pile  consists 
of  North   Country,  ficotch  and  Yorkshire  coals. 

Although  it  would  be  best  to  deposit  coal  during  cool, 
dry  weather,  no  choice  could  be  taken.  Some  coal  was  de- 
posited during  very  hot  weather,  wEile  other  was  de- 
posited in  heavy  rain ;  again,  some  of  the  materia!  was  quite 
dry  when  discharged  from  the  steamer,   while  other  was  as 


wot  as  it  possibly  coiilil  be,  iluo  to  the  drainage  to  ihc  bottom 
of  tho  hold  during  the  transport  of  washed  coal. 

Bearing  these  conditions  in  mind,  and  also  that  the  heap 
is  in  the  o\hm\,  one  gets  as  near  at  i)ossiblc  to  the  maximum 
ditiiculties  one  could  exix-ct  as  regards  the  liability  to  create 
spontaneous  ignititui  and  general  depreciation  of  the  heating 
value  of  the  fuel  when  finally  consuuied  in  the  furnace,  that 
is,  if  care  is  not  observed  in  the  treatment  of  the  pile  during 
storage. 

It  IS  generally  well  known  that  coal  is  in  a  state  of  com- 
bustion at  all  U'linx'ratures,  due  to  its  absorption  of  oxygen 
from  the  atmosphere.  When  the  coal  is  at  a  low  temperatme 
this  oxygen  absorption  is  very  little,  therefore  there  is  not 
much  heat  geueraU^d.  On  the  other  hand,  heaps  may  be 
composed  of  .small  coal,  which  may  be  so  dense  that  there 
will  not  be  sufficient  paths  for  the  generated  heat  to  escaixj; 
the  consequence  is  that  this  heat  gathers,  thereby  increasing 
tho  temperature  of  the  coai,  and  incidentally,  due  to  the  in- 
crca.-^c  of  heat,  it  increases  the  rapidity  and  capacity  tor 
further  oxygen  absorption  in  a  given  time,  thus  giving  off 
more  heat  in  a  given  time  than  when  the  heap  was  cooler. 

By  taking  periodical  readings  of  the  he;it  of  pile,  and 
comparing  them  with  previous  readings,  one  gets  ample 
warning  to  prevent  a  fire.  We  made  90  deg.  Fah.  a  warn- 
ing temjierature.  W'hen  this  reading  was  obtained  at  any 
place  four  further  temperature  pipes  were  driven  down 
north,  south,  east  and  west  about  10  ft.  from  the  warm  pipe. 
The  next  day  the  readings  of  these  four  pipes  were  carefully 
noted.  The  highest  one  would  then  be  made  the  centre,  and 
further  pipes  would  be  put  down  in  this  direction.  The 
idea  is  to  locate  the  source  of  heating,  which  may  be  com- 
municating only  a  p<irtion  of  its  heat  to  the  standai'd  tem- 
perature tube.  When  this  warmest  place  w-as  found  an 
additional  vent  pipe  would  be  put  in  there,  which  generally 
arrested^  the  rise  of  heat.  We  would  then  pull  out  the 
smaller  temi>erature  tubes.  We  made  100  deg.  Fah.  a  danger 
reading — that  is,  if  the  insertion  of  a  vent  pipe  failed  to 
arrest  the  rise  of  temperature — but  let  it  reach  100  deg.  Pah. 
We  gave  orders  for  a  trench  to  be  dug,  one  foot  deep,  on 
every  occasion.  Thus  if  the  daily  readings  were  at  100  deg. 
Fah.,  say,  for  three  days,  then  this  spot  would  be  found 
trenched  three  feet  deep.  Originally  this  danger  temperature 
was  9.3  deg.  Fah.,  and  on  four  occasions  we  trenched  at  one 
place.  This  was  the  only  trenching  done  in  the  heap.^ — 
about  10  tons  of  material  removed  in  all.  At  no  time  did  the 
readings  of  this  pile  reach  100  deg.  Fah.;  probably  the 
trenching  on  this  occasion  may  have  been  unnecessary  if 
additional  vent  pipes  had  been  insei-ted.  However,  this  was 
the  hottest  part  of  the  pile  throughout  the  whole  period. 
This  part  was  in  the  neighbourhood  where  the  coal  was 
deposited  to  a  depth  of  16  ft. 

The  handhng  of  the  coal  so  many  times  makes  a  great 
dilrerence  in  the  api>earance  of  same  when  it  arrives  at  its 
destination,  and  with  some  of  the  more  friable  coal  quite 
a  large  percentage  of  smalls  are  made  from  the  coal,  which 
was  all  sci'eened  pieces  at  the  colliei"y  heapstead.  The  lia- 
bility of  this  small  coal  to  create  spontaneous  combustion  is 
very  pronounced,  both  from  its  size  and  also  from  it  closing 
ui)  the  paths,  whereby  the  heat  generated  would  otherwise 
escape  freely  to  the  atmosphere.  This  will  be  better  under- 
stood by  considering  the  greatly  increased  area  of  coal  that 
is  exposed  when  a  lump  is  broken  up;  therefore,  more  sur- 
face to  absorb  oxygen.  There  is  one  safe  height  that  must 
not  be  exceeded,  but  as  there  are  other  factors  to  be  taken 
into  consideration,  it  will  almost  be  impossible  to  fix  this 
safe  height  for  every  heap.  The  height  of  pile  can  be 
incre^ised  providing  means  are  taken  to  vent  it,  the  more  it 
is  vented  the  higher  the  heap  can  be  piled.  Generally  speak- 
ing, 1'2  to  14  ft.  is  about  as  much  as  one  should  deposit  small 
graded  coals.  Nine  to  12  ft.  for  unwa.shed  mixed  coaJs. 
For  slacks  it  depends  a  great  deal  on  the  composition  of 
same.  Two  heaps  of  this  material  we  allowed  to  rise  up  to 
-120  deg.  Fah.  before  moving  it.  These  heaps  gave  consider- 
able trouble  at  the  height  of  10  ft.  Eventually  we  reduced 
this  height  to  6  ft.,  when  even  then  its  tendency  was  to 
increase  in  temperature.  My  opinion  of  the  cause  of  trouble 
w-as  bad  washing  of  the  material:  thus  after  a  shower  of 
rain  the  shaly-like  material  formed  a  sort  of  plastic  mass 
\\ith  the  coal,  practically  preventing  any  escape  of  the  heat. 
Heavy  clouds  of  vapour  rose  from  this  when  it  was  grabbed. 
As  a  rale  little  trouble  is  experienced  with  the  storage  of 
large  coal,  but  in  the  event  of  a  fire  great  difficulty  will  be 
experienced  in  putting  it  out  owing  to  the  ready  access  of 
oxygen  for  supix)rting  combustion.  Care  .should  be  taken 
not  to  make  any  smalls  when  depositing  this  coal,  and  if 
iwssible  the  coal  should  be  selected  -that  will  weather  best, 
otherwise  that  on  the  top  will  crumble  up  and  fill  up  the 
interstices  underneath. 

The  sun,  rain  and  frost  play  a  very  important  part  in 
disintegration.  I  have  split  many  a  piece  of  coal  that  was 
exposed  to  the  sun  for  some  time  by  simply  pouring  a  glass 
of  water  on  the  lump.  Again,  the  brassy  streaks  or  pyrites, 
decompose,  resulting  in  their  swelling  and  causing  a  certain 
amount  of  breakage  of  the  piece.  Personally.  I  am  inclined 
to  believe  that  they  play  a  vei-y  important  part  in  the  storage 
of  coal,  particularly  in  conjunction  with  rainy  weather,  thus 
being  an  incentive  to  set  the  pile  in  active  oxidation. 

I  had  rather  an  anxious  time  for  some  weeks  with  several 
heaps,  due  to  the  rain  during  last  summer.  Up  to  this  time 
all  our  heaps  were  in   a  perfect  state-  of   balanc*  regarding 
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the  escape  ol  heat  as  it  was  being  generated,  but  soon  after 
many  ol  the  readings  began  to  rise.  Vapour  rose  quite 
freely  out  of  the  vent  pipes,  and  continued  to  do  so  for 
several  weeks  afterward.'S.  Several  additional  vents  were 
inserted,  and  we  trenched  at  one  place  where  the  highest 
readings  were  obtained.  Ort-close  exaininatiou  during  trench- 
ing we  found  that  active  oxidation  of  the  pyrites  had  taken 
place,  and  that  quite  a  layer  of  fine  pyritic  shale  bail  formed, 
thus  practically  seahng  the  coal  underneath.  This  material, 
i  suggest,  IS  from  the  weathered,  lUsintegrated  coal  from 
the  top,  which  probably  had  been  washed  down  with  the 
rain;  as  it  further  oxidised  it  would  swell  and  close  up 
still   more. 

Regarding  the  nature  of  coal  and  its  bability  to  heat, 
generally  speaking,  I  find  that  the  geological  age  is  a  fair 
•guide,  the  anthracites  being  the  safest  to  store  and  the 
lignites  the  most  dangerous.  A  good  guide  is  the  weathering 
etlect  on  a  sample  lather  prominently  exposed  and  occasion- 
ally moistened  with  water  by  hand,  that  which  readily 
crumbles  up  being  the  most  dangerous.  But,  of  course,  a 
great  deal  depends  on  the  composition  of  the  coal,  consider- 
ing the  impurities  and  foreign  material  that  may  be  mixed 
with  it. 

-\nything  that  ignites  at  a  lower  temperature  than  the  fuel 
should  be  kept  out  of  the  heap.  In  case  of  fire,  although 
plenty  of  water  should  be  available  to  quench  out  a  tire  if. 
Ilames  were  seen  issuing,  it  is  better  to  dig  all  round  the 
tire,  and  remove  the  hot  coals  away  from  the  heap. 

If  it  were  possible  to  get  the  water  to  the  fire,  quite  a  lot 
of  it  would  get  heated;  it  would  gravitate  to  the  bottom  of 
the  heap,  and  there  spread  out.  This  heated  water  may 
then  just  be  sufficient  to .  set  the  whole  heap  into  active 
oxidation.  .Again,  some  of  the  steam  formed  may  be  decom- 
posed and  assist  the  formation  of  a  flaming  gas.  I  certainly 
should  not  flood  a  burning  heap  of  coal  except  when  there 
was  an  actual  fire  that  could  not  be  treated  otherwise. 

.\s  a  rule,  the  greatest  danger  is  up  to  about  three  months 
from  the  time  of  taking  the  coal  from  the  pit. 

It  must  be  clearly  understood  that  the  term  "  vent  pipes" 
used  in  this  paper  does  not  mean  ventilating  pipes:  but  that 
they  are  used  purely  and  simply  as  escape  pipes  for  the 
hotter  gases  in  the  heap. 

The  losses  in  calorific  value  as  a  fuel  are  exceedingly  small, 
particularly  if  stored  in  a  method  reducing  the  exposed  area 
to  the  atmosphere,  such  as  shown  on  the  plan  rather  than  in 
heaps  of  a  triangular  vertical  section,  or  coned  heaps.  The 
losses  are  the  surface  weathering,  plus  that  given  off  as 
heat  from  oxidation.  If  the  heaps  are  kept  edol.  this  latter 
item  can  be  neglected ;  as  regards  the  former,  this  could  be 
overcome  by  covering.  But  this  would  be  rather  costly  for 
largp  heaps;  it  can  be  minimised  by  choice  of  coal.  These 
lci>~i'^  are  more  apparent  than  real.  There  is  a  further  loss^ 
but  this  is  mostly  lost  shortly  after  the  coal  is  mined,  in  a 
ya^eous  form,  and  it  can  be  neglected  so  far  as  storage  is 
concerned. 

Generally  speaking,  the  elements  lost  in  storing  are  those 
which  in  most  cases  are  thrown  away  by  imperfect  com- 
bustion in  the  furnace,  and  I  beUeve  if  the  .stoking  of  stored 
coal  was  given  more  consideration,  practically  the  same 
results  would  be  obtained  from  an  evaporative  point  of  view, 
as  from  ordinary  coals. 

.\n  allowance  must  be  made  for  intere.st  on  capital  cost  of 
shx-k.  rent  of  space  occupied,  together  with  expenses  of 
liMiidHng,  and.  of  course,  insurance  of  the  whole.  This  latter 
item  is  quite  nominal  providing  systematic  methods  of  storing 
are  employed,  as  suggested  in  this  paper. 
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National   Electric   Power  Supply. 

In  returning  to  this  subject  I  wish  to  deal  with  one  point 
which  seems  to  be  the  sheet-anchor  of  many  advucates  of  the 
scheme ;  I  refer  to  the  question  of  tfie  conservation  of  coal. 

The  President  of  the  Board  of  T'rade.  replying  to  the  depu- 
tation of  members  of  the  Trade  Union  Congress  Parliament- 
ary Committee,  referred  to  the  Coal  Conservation  Sub-Com- 
mittee's report  and  the  statement  that  a  national  scheme 
would  mean  a  .saving  of  50  million  tons  of  coal  and  100 
millions  .sterling  a  year,  and  went  on  to  say  what  a  colossal 
waste  this  was.  No  mention,  however,  was  made  of  the 
colossal  sum  that  would  need  to  he  expended  to  make  such 
saving    possible. 

Now  let  me  deal  with  the  first  point,  viz.,  the  saving  of 
•50  million  tons  of  coal  per  annum.  This  amount  is  arrived 
at  by  tjiking  all  the  coal  consumed  in  power  production,  in- 
cluding factories,  mines,  and  railways,  assuming  the  average 
consumption  at  5  lb.  per  h. p. -hour,  and  assuming  also  that 
all  such  concerns  will  in  future  take  their  supplies  in  the 
form  of  electrical  energy  from  large  power  stations,  and  that 
the  coal  consumption  under  such  conditions  will  be  1\  lb. 
per  HP. -hour. 


You  have  first  of  all  to  persuade  all  the  users,  including 
the  railways,  to  consume  electricity  instead  of  coal,  and  this 
will  be  a  prodigious  task;  to  quote  an  old  proverb,  "You 
can  lead  a  horse  to  the  water,  but  you  cannot  make  him 
drink." 

Man}'  factories  there  are  whose  coal  consumption  is  con- 
siderably lower  than  o  lb.  per  H. P. -hour,  arising,  no  doubt, 
from  the  good  load  factor  of  their  works,  and  from  this 
point  of  view  they  are  most  desirable  customers  for  the 
power-staiion  manager,  but,  from  their  existing  low  costs, 
will  be  most  difficult  to  persuade  to  change. 

Not  the  remotest  e^^dence  is  vouchsafed  as  to  the  length 
of  time  or  the  probable  cost  that  will  be  involved  in  installing 
electricity  for  all  factories,  mines,  and,  not  least  important, 
railways. 

No  proof  is  given  that  electricity  can  be  suppUed  to  all 
these  concerns  on  a  coal  consumption  of  IJ  lb.  per  H.P.-hour; 
.transmission  and  distribution  losses  will  certainly  increase 
this  figure  very  considerably  if  the  whole  of  the  coal-consum- 
ing concerns  are  to  be  suppUed  with  electricity  from  the  pro- 
posed super-power  stations. 

Therefore,  when  the  actuaf  number  of  concerns  whose  coal 
consumption  will  be  affected  is  considered  in  conjunction 
with  the  actual  con.sumption  that  will  be  realised  under  the 
new  conditions,  we  shall  -arrive  at  a  fi^re  nearer  five  than 
50  milhon  tons  as  the  saving  in  coal. 

Then,  as  to  the  second  point,  viz.,  the  saving  of  100  mil- 
lions sterling;  according  to  the  Coal  Conservation  Report, 
this  is  arrived  at  by  various  assumptions,  seven  in  all.  It 
will  be  sufficient  to  take  three  of  them,  which  all  labour  the 
same  lX)int,  and  that  is  the  extended  use  of  electricity  for 
domestic  purpo.ses.  Now,  I  am  not  one  to  belittle  my  own 
ware-s.  but  the  problem  must  be  faced  fairly  and  squarely, 
and,  even  with  the  super-power  stations,  I  cannot  possibly 
conceive  the  extension  of  the  domestic  supply  to  the  extent 
of  realising  the  sa\'ing  in  coal,  &c.,  put  forward  in  the  report. 
To  an.vone  who  has  actually  been  up  against  the  whole  de- 
tails of  supply  for  domestic  purposes  the  idea  is  fantastic. 
The  supply  has  been  as  cheap  under  the  '  Point  Five  " 
Tariff'  as  it  is  ever  likely  to  be.  and  even  this  tariff'  was  not 
sufficient  to  cause  anything  approaching  a  rush  for  supply. 

Equally  exaggerated  are  the  claims  under  the  other  head- 
ings, so  that  the  claim  of  100  millions  sterling  as  "  total 
possible  national  udcaiifage  "  (not  saving)  is  as  much  a  dream 
as  that  of  the  Kai.ser  for  world-wide  domination. 

Now.  on  the  general  question,  we  have  not"  been  told  what 
is  the  meamng  attached  to  coal  con.servation.  Is  it  to  save 
the  coal  being  protluced.  or  to  have  it  available  for  export'? 
We  are  told  there  is  only  sufficient  to  last  for  500  years,  and 
we  must  be  careful  with  it;  and  yet,  in  face  of  this,  we  have 
the  coal  trades  recommending  that  our  export  of  coal  should 
be  increased  as  much  as  possible.  Are  we  to  make  the 
economies  of  coal  at  home  for  other  countries  to  waste  it? 

If  the  output  of  the  mines  is  to  be  conserved,  what  are 
the  colUery  owners  going  to  say,  or  who  is  going  to  compen- 
sate them  for  lass  of  business  unless  the  price  is  increased 
sufficiently  to  cover  the  losses? 

The  more  one  probes  the  question  the  more  is  revealed 
of  the  artificialities  upon  which   the  report  is  based. 

How  is  the  Governtaent  going  to  reconcile  all  the  reports 
which  have  been  presented  to  it?  We  have  the  Coal  Con- 
servation Report  pressing  for  super-power  station-  because  it 
is  nece.ssary  to  conserve  our  supply  of  coal;  we  have  the 
Coal  Trades  Report  pressing  for  a  still  greater  amount  of 
coal  to  be  exixtrted ;  we  have  the  Electric  Power  Report 
pressing  for  super-power  stations,  as  cheap  electricity  is  the 
vital  point  for  the  future  of  our  industries;  and  we  have  the 
Textile,  Iron,  i<:c..  Industries  Reports  pressing  for  tariff  re- 
form and  lower  railway  charges,  as  these  are  the  essentials 
to  their  future  welfare.     Where  are  we,  indeed'? 

Veritably  this  is  another  instance  in  which  the  Govern- 
ment will  have  to  set  up  a  committee  to  report  on  the  re- 
ports which  have  been  presented  to  it. 

The  whole  case  of  the  super-power  stations  has  been  bol- 
stered up  with  hysterical  and  exaggerated  claims  as  to  saving, 
together  with  tempting  baits  of  a  universal  "  given  away 
with  half-a-j)ound  of  tea  style  "  of  cheap  electricity. 

If  the  advocates  of  the  scheme  had  had  a  really  good  case 
they  would  not  have  hesitated  to  state  what  the  cost'  of 
.setting  up  the  new  .systems  would  be,  what  prices  were 
likely  to  be  charged  for  the  supply,  who  was  going  to 
benefit,  and  to  what  certain  extent  this  benefit  would  reach. 
Instead  of  that,  we  are  simply  told  that  a  .saving  of  55  million 
tons  of  coal  per  annum  can  be  expected,  and  in  other  direc- 
tions a  total  possible  national  advantage  of  i'100,000,OOi)  per 
annum. 

If  on  these  bare  statements  we  swallow  a  national  electiic 
scheme,  then  we  shall  more  than  ever  justify  the  ridicule 
that  we  are  a  "  nation  of  shopkeepers." 

Fredk.  W.  Purse, 

City    Electrical    Engineer. 
Cariisle,  .;«/;/  lC-,fli.  IMS. 


The  Electrical  Propulsion  of  Ships. 

Except  in  one  point  the  remarks  ot  your  correspondent.  Mr. 
William  P.  Durtnall,  in  your  issue  of  June  2l3t.  need  no  comment. 
He  does  not  apparently  defend  Mr.  Eskil  Berg's  extravagant  claims 
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for  an  economic  advantafre  of  electric  propulsion  over  mechanical 
trearinir,  which  it  was  my  object  to  correct. 

Mr.  Durtnall  is  entirely  wronjr  in  stutiner  that  at  the  present 
time  it  is  not  economically  p<vssil)le  to  brin^'  about  such  a  hisrh  ratio 
with  (rears  as  is  beinpr  done  with  electrical  transmission.  In  one 
vessel  a  ratio  of  21;  to  1  has  already  been  successfully  adopted  with 
a  sinple  reduction,  and  by  usinir  a  double  reduction  train  there  is 
no  difficultv  or  disadvantajr*'  >»  dealin);  with  much  higrher  ratios. 
The  disabil'itv  that  Mr.  Durtnall  allejres  would  really  appear  to  lie 
on  the  other  "side,  since  one  system  of  electric  propulsion  actually 
adopts  mechanical  irearinff  for  a  final  reduction  to  the  speed  of 
the  proiieller  shaft,'doubtless  with  the  object  of  minimisinsr  the 
weipht  of  the  motors. 

With  the  turbine  revolutions  and  the  propeller  revolutions  alike 
for  either  system,  the  simple  issue  is,  as  I  pointed  out,  between  the 
losses  bv  transmission  in  the  two  systems.  The  loss  with  mechanical 
(rearing" is  about  1  (ler  cent,  for  a  single  reduction  and  alxiut  2  per 
cent,  for  a  double  reduction.  Can  Mr.  Durtnall  show  anything 
approaching:  this  efficiency  for  his  system  .' 

Stanley  S.  Cook. 

Wal!sond-on-Tyue,  Jnlij  \lili.  1918. 


Women  in  Central  Stations. 

In  the  early  days  of  the  war,  volunteerinsr  aud  other  causes 
depleted  the  trained  staffs  of  electricity  freneratiner  stations.  Much 
hard  work  and  the  introduction  of  female  assistance  g-ot  us  through 
pretty  well,  and  after  a  fashion,  we  are  now  carrying  on,  though 
the  days  of  record  costs,  kc.  are  gone,  and  "  busts"  are  frequent  ; 
the  only  object  left,  apart  from  filling  returns  to  a  dozen  Govern- 
ment Departments,  is  to  keep  the  supply  going.  Now  we  get  from 
the  Home  Office,  which  has  been  strangely  quiet,  a  lengthy  screed 
promising  to  upset  everything  again,  because  some  of  us  have  not 
made  application  to  an  "  inx/iei-tur  for  permission  to  employ  females 
at  night,"  this  being  the  excuse,  while  the  ostensible  motive  is  the 
employment  of  disabled  sailors  and  soldiers  who  (lumped  together) 
are  so  '  specially  suitable  to  such  work  " — work,  by  the  way,  for 
which  at  one  time  a  good  general  and  technical  education  and  three 
years'  training  was  considered  an  essential  preliminary.  Why  an 
untrained  soldier,  unless  he  comes  from  the  Engineers,  or  an  un- 
trained sailor,  unless  he  comes  from  the  Torpedo  School,  should  be 
specially  suitable,  possibly  only  a  Whitehall  clerk,  directed  by  a 
politician,  is  capable  of  discerning  ;  mere  professional  engineers 
and  managers  who  have  to  deal  with  facts  get  shocked  when  such 
brain  waves  beat  on  them,  and  wonder  dully  whether  even  the 
engineering  trades  are  to  go  into  muddled  limbo. 

No  one  objects  to  give  a  man  who  has  served  his  country  in  the 
Army  or  Navy,  especially  if  he  has  been  one  of  those  in  uniform  who 
actually  fight  the  enemy  or  the  elements,  a  chance  ;  and  I  for  one 
have  asked,  not  once  but  many  times,  for  such  men  from  my 
Labour  Exchange,  but  they  do  not  swarm  this  way.  There  is 
another  point  :  Are  generating  stations  to  be  free  training  schools 
with  highly-paid  alumni,  or  commercial  undertakings  .' 

vSome  Corporations  are  apt  to  be  nasty  when  there  are  no  profits 
to  aid  the  rates — i.e.,  the  owners  of  compounded  cottage  jiroperty 
and  their  friends  in  the  Councils  ;  and  it  is  desirable,  if  we  are  to 
be  free  training  schools,  that  station  managers  should  not  be  held 
more  responsible  than  road  surveyors  for  their  financial  results. 
Finally,  are  we  going  to  take  it  lying  down  .' 

E.  H.  H. 


Instruments  for  Central-station  Switchboards. 

My  attention  has  been  called  to  an  article  by  Mr.  G.  W.  Stubbings 
and  a  letter  thereon  by  "  A.M.I.E.E.,"  also  the  reply  thereto  by  Mr. 
F.  A.  Nield,  of  the  Aron  Co. ;  and  as  I  carried  out  the  tests  referred 
to  by  "  -V.M.I  E.E.,"  some  explanation  seems  desirable. 

As  the  latter  gentleman  has  written  to  me  on  the  subject,  I 
know  him  to  be  a  supply  engineer,  and  not  a  manufacturer,  and  I 
r>!gret  that,  having  ([uoted  my  tests,  he  prefers  to  remain  anony- 
mous ;  but  that  is  purely  his  own  concern.  I  must  say  I  think  he 
is  rather  too  outspoken  on  the  question  of  "  bias  "  :  yet  Mr.  Nield's 
reference  to  a  "  spiteful  and  personal  attack  "  seems  also  to  be  rather 
overdone. 

I  recently  had  occasion  to  make  a  series  of  comparative  tests  of 
the  two  types  under  discussion,  for  which  both  manufacturers  were 
told  what  was  required,  and  were  asked  to  submit  their  latest 
production. 

Hence  our  tests  were  made  on  a  type  of  mercury  watt-hour 
meter  that  probably  has  not  yet  come  to  the  notice  of  Mr. 
Stubbings.  I  do  not  understand  Mr.  Nield's  reference  to  the  then 
Aron  type  being  now  superseded,  as  he  was  to  send  us  any  such 
improvement  along  ;  but  up  to  now  he  has  not  done  so, 

I  wish  to  make  it  quite  clear  that  we  made  these  tests  with  no 
"bias,"  or,  indeed,  with  a  bias  in  favour  of  the  Aron  type,  for  I 
quite  expected  it  to  beat  the  other. 

B^th  makers  did  their  utmost  to  meet  the  stringent  conditions 
we  imposed,  and  the  pairs  of  meters  were  sent  sptcially  for  the 
tests,  which  were  carried  out  in  consultation  with  their  repre- 
sentatives. 

Actually  the  results  show  a  greater  divergence  than  your 
correspondent  states,  and  they  are  most  easily  seen  on  the 
accompanying  sheet  of  curves,  if  you.  sirs,  are  able  to  reproduce  it. 
The  two  temperatures  represent  actual  winter  and  summer  con- 
ditions in  our  large  power  and  sub-stations.  Need  I  add  that  every 
precaution  was  taken  to  ensure  accuracy  and  fairness  .' 

With  reference  to  Mr.  Nield's  last  paragraph,  the  consistency 
tests  were  thi^  main  feature  of  our  comparison,  but  I  do  not  see 


any  objection  to  mentioning  that  the  latest  patterns  of  the  two 
types  at  that  time  UI'l")  gave  the  following  percentage  changes 
due  to  the  effect  of  (.«)  volts  reduced  by  10  jxjr  cent.  ;  Aron  meter, 
nil  ;  mercury  meter,  0'8  per  cent.  ;  (i)  ambient  temperature  raised 
from  t>8°  F.  to  108°  F. ;  Aron  meter,  (!0  per  cent.;  mercury 
meter,  nil. 

Whether  the  Aron  meter  gains  on  the  balance,  I  leave  your 
readers  to  decide. 

E.  Fawssett,  M.I.E.E. 

Newcastle-on-Tyne,  Jul;/  Ifl/A,  1918. 

[We  have  received  the  curves  mentioned  by  Mr.  Fawsett,  which 
fully  bear  out  his  statements  with  regard  to  the  effect  of  tempera- 
ture changes  on  the  two  types  of  meter. — Eds.  Elec.  Rev.] 

Tubular  Earths  for  Lightning  Conductors. 

Vou  publishtnl  a  letter  from  a  correspondent,  I  thiuk,  in  the 
Review  of  May  10th,  who  commented  on  the  tests  mentioned 
in  my  article  of  May  ;!rd.  The  following  tests  have  been  sent  to 
me  by  a  departmental  electrical  engineer,  and  I  think  confirm  my 
statement  that  the  resistance  of  tubular  earths  decreases,  to  a 
certain  extent,  from  the  date  of  installation  :— 

Earth  Hinik.  Resistiincc 

December  3rd,  11117 21    ohms. 

13th,     „      178 

March  2Cth,  1918       173 

June     17th,     r(i8 


London,  S.W..  ./«/y  22«rf,  1918. 


Kllllngworth  Hedges. 


THE     ELECTRICAL     POWER     ENGINEERS' 
ASSOCIATION. 


A  MEETING  qJ'  electrical  engineers  was  held  on  July  17th  at 
Nevvciistle-upon-Tyne  to  considei'  the  question  ol  joining  the 
Electrical  Power  Engineers'  Association.  Mr.  A.  H.  Mar- 
shall, chairman  of  the  Local  Section  of  the  I.E.E.,  was  in 
the  chair,  and  there  was  a  large  attendance. 

The  Chairman  said  the  meeting  was  called  to  consider 
matters  ari.sing  out  of  the  meeting  held  there  on  June  3rd, 
at  which  delegates  were  appointed  to  lepresent  them  at  a 
mass  meeting  to  be  held  in  Ixindon  for  the  formation  of  an 
Association  of  British  Electrical  Engineers.  It  had  been  ar- 
langed  to  iiold  similar  meetings  at  the  headquarters  of  each 
of  the  local  sections  of  the  I.E.E.,  but  at  all  these  places, 
with  the  single  exception  of  Newcastle,  there  was  a  great 
deal  of  hostility  shown  to  the  proposals  of  the  I.E.E.  As 
the  result  the  London  meeting  had  to  be  abandoned.  This 
hostility  arose  partly  because  the  I.E.E.  was  supposed  to 
have  some  ulterior  motive  in  taking  the  action  it  had  done, 
and  partly  because  of  the  existence  of  other  associations, 
notably  the  E.P.E.A.,  who  thought  they  were  better  able  to 
look  after  the  interests  of  supply  engineers.  The  President 
and  Council  in  endeavouring  to  form  an  association  or  union 
were  guideil  .solely  by  a  desire  to  benefit  their  members  and 
others  engaged  in  the  electrical  industry ;  they  wanted  an 
association  which  would  look  after  the  economic  interests 
of  the  younger  men,  and  promote  unity  amongst  the  various 
as.sociations  which  existed.  That  they  did  not  go  the  right 
way  about  it  was  evident  from  what  had  happened.  Erom 
what  he  could  gather,  the  committee  appointed  by  the 
Council  to  get  into, touch  w'ith  the  existing  bodies  and  to 
consider  the  matter,  was  misled  as  to  the  true  position,  and 
it  was  evident  from  the  results  that  it  was  ill-advised  in 
backing  the  A.'B.E.E.  As  soon  as  it  was  found  that  the 
general  feeling  of  the  country  was  against  .setting  up  a  new 
a.ssociation,  the  pre.sident  of  the  I.E.E.,  Mr.  Wordingham, 
after  negotiation  with  the  executives  of  the  E.P.E.A.,  the 
C.T.A.A.  and  the  A.M.E.E.  (Mr.  Robinson's  party),  arranged 
a  conference  of  delegates  and  members  of  the  council  of  the 
I.E.E.  for  July  9th,  in  London,  to  discuss  what  further  steps 
should  be  taken  to  bring  about  unity  amongst  the  existing 
associations,  and  to  decide  how  the  help  of  the  I.E.E.  could 
best  be  given  to  set  up  a  strong  protective  association.  Mr. 
Clothier,  the  secretary  (Mr.  J.  E.  Andrews),  and  himself, 
met  the  delegates  who  had.be«n  appointed. at  the  meeting  of 
June  3rd,  and  told  them  what  had  occurred,  an  1  as  a  result 
of  the  discussion  it  was  decided  to  ask  the  committee  of  the 
Local  Section  of  the  I.E.E.  to  call  another  mass  meeting  of 
electrical  engineers  for  the  purpose  of  rescinding  the  resohi- 
tion  of  June  3rd  "  that  this  iiieeting  of  electricity  supply  engi- 
neers of  Newcastle  and  the  district,  promoted  by  the  New- 
castle Loi'al  Section  of  the  Institution  of  Blectiical  Engineers, 
supports  the  formation  of  an  assa-iation  of  British  electrical 
engineer,'--,  and  appoints  delegates  to  represent  it  at  a  mass 
meeting  to  be  held  in  London  under  the  chainnanship  of 
the  president  of  the  In.stitution  of  Electrical  Engineers." 
At  a  committee  meeting  of  the  local  section  held  on  July  8th, 
the  whole  matter  was  again  thoroughly  discussed,  and  the 
committee  pas.sed  a  resolution  agreeing  with  the  amended 
action  of  the  council  in  supporting  the  E.P.E.A.  At  the 
lyondon  conference  on  July  9th,  it  was  agreed  that  a  protec- 
tive   association    be    formed    from    the   existing    associations. 
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adopting,  foi  the  present,  the  title  of  the  E.P.E.A.,  seeing 
that  it  uraa  the  only  association  registered  as  a  trade  union ; 
that  the  qualification  for  membership  of  the  association  should 
remain  as  at  present,  but  that  after  December  31st,  1921,  all 
new  members  should  have  passed  the  I.E.E.  Associate  Mem- 
bership examination,  or  its  equivalent.  He  had  stated  that, 
in  view  of  the  decisions  arrived  at,  he  thought  Newcastle 
would  be  prepared  t-o  support  the  E.P.E..\.  He  wished  to 
siiy^  as  chairman  of  the  Local  Section  of  the  I.E.E. ,  that  the 
:n-tiou  of -the  Institution  had  been  misrepresented  by  some, 
;(nd  that  the  president  and  council  were  only  aiming  at  the 
yixxl  of  its  members,  and  of  those  others  who  should  be 
members^  but,  iftfortunately,  were  not;  they  had  no  other 
object  in  view.  All  they  wanted  to  do  was  to  give  the  sup- 
jwrt  of  the  I.E.E.  as  a  body  to  that  organisation  which 
showed  itself  best  adapted  to  look  after  the  interests  of  the 
profession.  The  body  which  had  the  greatest  claim  on  their 
support  at  the  present  time  was  undoubtedly  the  E.P.E.A. 

Mr.  Heslop,  of  Barrow,  reviewing  the  origin  of  the 
E.P.E.A.  and  the  position  at  the  present  time,  said  that  if 
the  position  of  staff  engineers  was  to  be  improved  it  could 
only  be  done  by  co-oi>erative  effort.  They  had  divided  the 
country  into  Southern,  Midland  and  Northern  sections,  with 
London,  Birmingham  and  Manchester  as  headquarters.  The 
scheme  of  government  was  this :  Branches  were  formed 
in  different  parts  of  the  country,  committees  were  elected, 
and  repreisentative  members  were  sent  to  the  divisional  com- 
mittees, and  the  divisional  committees  elected  representa- 
tives to  the  national  committee.  The  total  possible  inember- 
sliip  was  4,000  or  5,000,  estimating  about  400  stations  in  the 
country,  and  averaging  the  staffs  at  ten  per  station.  In  six 
months'  working  they  had  got  from  1,200  to  1,500  members, 
or  about  one-third  of  the  total  possible.  In  Lancashire  and 
Cheshire,  about  90  per  cent,  were  in  the  association.  York- 
shire, also,  was  strong,  and  he  hoped  that  a  strong  and 
active  branch  would  be  started  on  Tyneside.  They  had 
also  formed  a  branch  at  Glasgow. 

Mr.  Simpson  submitted  the  rules  so  far  a.s  they  had  been 
approved,  and  published. 

Mr.  H.  W.  Clothirr  thought  they  should  make  it  their 
duty  to  study  the  reports  issued  by  the  Board  of  Trade  and 
other  Government  bodies  regarding  the  development  of  the 
trade  of  the  country.  Owing  to  bad  legislation  and  to  blind- 
ness on  the  part  of  Great  Britain  they  had  allowed  their 
electrical  industry  to  proceed  with  that  ultra  caution  and 
slowness  that  had  given  advantage  to  their  Continental  and 
American  competitors.  The  last  report  of  the  Board  of  Trade 
issued  after  the  war  was  most  strong  on  that  subject.  To 
put  matters  right,  they  must  have  very  strong  and  keen 
co-ordination  and  co-operation,  and  they  must  make  the 
electrical  industry  attractive  to  the  be.st  brains  in  the  country. 

In  the  course  of  the  discussion,  Mr.  Tuom.^s  (Manchester) 
stated  that  the  men  in  charge  of  the  electrical  plant  in  large 
works  should  be  included.  The  question  whether  a  foreman 
fitter  was  eligible  for  membership  or  -not,  dei^ended  on  his 
training  and  technical  knowledge.  These  matters  would  be 
submitted  to  the  committee  and  decided  upon  the  merits  of 
the  case.  Most  station  men  would  have  passed,  or  ought  to 
have  passed,  some  standard  examination ;  but  they  insisted 
on  the  men  having  some  technical  knowledge.  After  a 
certain  date  a  qualifying  examination  would  be  instituted, 
and  no  one  would  be  admitted  unless  he  had  passed  it,  or 
some  other  similar  examination.  The  idea  was  to  make  it 
broader  until  the  Association  was  firmly  grounded,  and  then 
stiffen  the  examinations  and  tests,  and  make  it  essential 
that  the  men  should  have  obtained  some  qualification.  They 
took  chief  engineers,  provided  they  were  not  employers. 
Mr.  Simpson  said  there  were  few  individual  employers  in 
the  electricity  industry,  except  in  the  case  of  private  plants, 
and  usually  such  men  were  not  practically  responsible  for 
the  running  of  the  plant.  Where  a  matter  arose  concerning 
ii  member  of  his  staff,  the  chief  engineer  would  withdraw 
for  the  time  being,  but  if  he  did  not  withdraw  they  could 
ask  him  to  do  so.  When  the  question  of  .salary  arose  there 
was  no  doubt  as  to  whether  the  chief  engineer  was  an 
employe  or  not. 

Mr.  Thomas  said  the  entrance  fee  was  5s.  and  the  sub- 
scription one  guinea;  the  benevolent  fund  contribution  was 
optional. 

The  rescinding  resolution  having  been  carried,  the  meeting 
terminated,  atyl  a  gathering  of  prospective  members  of  the 
E.P.E..\.  wa.s  held,  Mr.  Thomas  in  the  chair. 

[Further  information  appears  in  our  "Notes"  columns. — 
Eds.  Elec.  PiF.v.] 


LEGAL. 

Rio  Tinto  Co.,  Ltd.  v.   A.  E.  G.  Electoic  Co.,  Ltd.,  and 
A.  E.  G.  Electric  Co.,  Ltd.  v.  Rio  Tinto  Co.,  Ltd. 
'  (Consolidated). 

(^Co/icbided  from  page  56.) 

Mr.  C(iN\VAV,  in  .summing  up  the  case  for  the  defendants, 

submitted  that  the  A.E.G.  Co.  were  not  liable  for  the  defects 

which   exhibit^^d   themselves   in    the   machinery   after   it   had 

been  started  up  by  the  "Rio  Tinto  Co.  in  the  absence  of  any 


representative  of  the  A.E.G.  Co,  Had  that  company,  he 
said,  been  permitted  to  make  the  tests  in  the  ordinary  v.ay 
before  the  plant  was  started  up  the  defendants  would  have 
been  m  a  position  to  remedy  any  small,  defects  which  might 
have  shown  themselves,  and  so  have  prevented  the  failure 
of  which  the  plaintiffs  complained.  .A.fter  dealing  with  the 
question  of  non-payment  by  the  plaintiff  company,  counsel 
proceeded  to  discuss  the  matter  of  costs  of  the  proceedings 
before  the  arbitrator.  The  plaintiffs  had  set  up  issues  which 
were  not  material  to  the  action,  and  ho  therefore  asked  that 
the  costs  of  the  arbitration  should  go  to  the  defendants.  He 
submitted  that  the  defendants  were  entitled  to  the  balance 
ol  the  contract  price,  at  any  rate  as  from  August,  1915,  when 
tlie  plaintiffs  started  the  plant  themselves,  and  they  were 
al.so  entitled  to  interest  by  way  of  damages. 

Mr.  Grant,  K.C,  summing  up  the  case  for  the  plaintiffs, 
•said  the  first  point  was  whether  he  had  established  a  right 
to  damages — and  he  submitted  that  he  had — and  if  so,  to 
what  amount.  The  arbitrator  having  found  that  the  de- 
fendants had  supplied  a  machine  which  had  radical  defects 
in  design,  the  defendants,  to  escaix!  from  liability  occasioned 
by  the  finding,  fell  back  on  something  in  the  nature  of  con- 
fession and  avoidance.  It  -was  ab.surd  to  say  that  it  was  a 
bad  finding.  The  arbitrator  was  sitting  as  a  jury  to  decide 
tK'cbnical  iK)ints,  and  one  of  the  questions  submitted  to  him 
was  whether  the  machine  suppHed  was  defective  in  design 
or  not,  and  his  answer  was  that  it  was  defective,  the  critical 
speed  being  too  low,  viz.,  that  it  was  below,  whereas  it  ought 
to  have  been  above,  the  ninning  speed.  If  it  were  to  be 
held  that  the  finding  of  the  arbitrator  was  ultra  vires  he 
would  have  nothing  more  to  say,  because  his  whole  ca.se 
rested  ujwn  the  finding,  and  he  submitted  that  his  right  to 
ilamages  immediately  follow-ed  from  the  finding. 

The  Rei'eree,  at  the  elose  of  Mr.  Grant's  speech,  reserved 
liis  judgment,  the  hearing  having  occupied  fourteen  days. 


Is,\.\cs  V.  Hobhouse. 
This  case  came  before  Mr.  Justice  Darling  and  a  siiecial 
jury  in  the  King's  Bench  Division  on  Tuesday  of  last  week. 
Jt  was  an  action  by  Mr.  Godfrey  Isaacs,  managing  director 
of  the  Marconi  Wireless  Telegraph  Co.,  Ltd.,  against  Sir 
Charles  Hobhouse,  M.P.,  an  ex-P.M.G.,  to  recover  damages 
for  alleged  libel. 

The  action  was  the  outcome  of  litigation  between  the 
Marconi  Co.  and  the  Government  for  breach  of  conti'act, 
which,  during  the  hearing  in  court,  was  settled  in  favour 
of  the  company,  but  when  the  case  was  before  the  Court, 
Sir  Edwaxi  Carson,  K.C,  counsel  for  the  Marconi  Co.,  made 
certain  statements  which  Sir  Cliarles  Hobhouse  described 
in  the  House  of  Commons  as  untrue. 

Mr.  LesUe  Scott,  K.C,  Mr.  Hawke,  K.C,  and  Mr.  Stuart 
Bcvan  appeared  for  the  plaintiff;  and  Mr.  D.  M.  Hogg,  K.C, 
and  Mr.  Eustace  Hills  for  the  defendant. 

Mr.  Scott  said  that  the  defence  was  that  the  Ubel  was 
true,  the  alleged  libel  being  contained  in  a  long  statement 
made  by  the  defendant  in  the  House  of  Commons,  and  re- 
peated by  him  in  a  letter  which  he  subsequently  published 
upon  beiiig  challenged  by  Mr.  Isaacs  to  repeat  in  public  the 
statement  which  he  made  in  the  House  of  Commons.  In 
February,  1914,  Sir  Charles  Hobhouse,  who  was  then  P.M.G., 
went  to  Berlin  and  insi>ected  the  installation  of  the  Tele- 
funken  Co.  In  June,  1914,  Mr.  Isaacs,  being  in  Paris,  met 
two  of  the  directors  of  the  Telefunken  Co.,  and  in  the  course 
of  that  interview  they  informed  him  that  the  defendant  had 
invited  their  company  to  compete  with  the  Marconi  Co.  in 
England  in  respect  of  three  of  the  stations  of  the  wireless 
chain,  the  Government  having  the  right  to  cancel  the  rights 
ol  the  Marconi  Co.  in  respect  of  these.  Mr.  Isaacs  received 
confirmation  from  the  directors  of  the  German  company  of 
what  they,  had  told  him  in  Paris.  On  February  4th,  1915, 
an  interview  took  place  between  the  plaintiff  and  the  de- 
fendant at  the  latter's  house  in  London,  nobody  else  being 
present,  wiien  defendant  admitted  that  when  he  went  to 
Berlin  he  had  sought  to  get  the  Telefunken  Co.  to  com«  over 
to  this  country  and  compete  with  the  Marconi  Co.  At  that 
interview  the  defendant  did  not  dispute  the  truth  of  the 
statement  made  in  the  Telefunken  Co.'s  letter  that  he  had 
asked  the  Telefunken  Co.  '  to  comi>ete.  On  February  5th, 
at  the  defendant's  request,  Mr.  Isaacs  went  to  the  Automo- 
bile Club,  and  there  defendant  asked  him  what  his  intention 
was,  saying,  "  You  have  your  foot  on  my  neck.  Do  you 
intH?nd  to  ciiish  me?  "  and  adding  that  it  would  mean  liis 
leaving  the  Government,  he  asked  the  plaintiff  whetlier 
lie  was  disposed  to  help  him.  Mr.  Isaacs  replied  that  he 
did  not  want  to  crush  anybody,  but  that  he  wanted  fair 
treatment  for  his  company.  Mr.  Isaacs  said  that  his  coni- 
pany  were  unwilling  to  resume  the  contract,  as  they  mis- 
trusted the  Post  Office  and  the  conduct  of  the  defendant  as 
P.M.G.,  and  suggested  that  the  contract  on  the  Government 
.side  should  be  handed  over  to  the  Admiralty;  and  after- 
wards when  the  stations  had  been  constructed,  the  Admiralty 
should  hand  them  over  to  the  Post  Office.  Negotiation.?, 
however,  went  on,  but' nothing  came  of  them.  Subsequently 
the  defendant  officially  denied  that  ho  had  invited  the  Tele- 
funken Co.  to  comiit^te.  and  stated  that  the  plaintiff  had 
taken  advantage  of  the  absence  of  witnesses  to  give  a 
wholly  untrue  and  malicious  account  of  a  private  interview 
which  he  had  arranged  to  get  the  Government  and  the  Post 
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Ullice  out  of  a  Jilliculty.  Mr.  Scott  pioceedeJ  to  lelat*  the 
t«?rms  of  the  contrait  event uiilly  made  with  the  Govern- 
iiieut,  the  essence  of  which  was  that  the  company  were  to  be 
repaid   by  royalties. 

At  the  couchisioii  of  the  openiiit*  address  of  Mr.  l^ie 
Scott.  Mr.  Isaacs  gave  evident-e.  generally  bearing  out  the 
statement  of  his  learned   counsel. 

Cross-c-xamined  by  Sir  Joh.n  SimoiN,  Mr.  Isaacs  said  he 
believed  defendant's  memorandum  of  the  first  interview  he 
had  had  with  him  was  fabricated,  for  it  contained  a  number 
of  things  which  never  took  place. 

Sir  .loiiN  Si.Mox,  in  his  address  to  the  jury  on  behalf  of 
the  defendant,  .sai<l  he  would  prove  that  Mr.  Isaacs  never 
mentioned  the  my.sterious  Germag  letter  from  the  Telc- 
funken  directors  at  the  interview  he  had  with  the  defendant. 
That  interview  t<^iok  place  at  the  Automobile  Club  in  Sep- 
tember, 11114,  not  February,  1915. 

.\t  this  stage  the  .\ttorney-(!eneral  (Sir  F.  E.  Sa)ith,  K.C.) 
was  interixx'it'd  as  a  witness  by  Sir  John  Simon,  and  stated 
that  he  had  charge  of  the  case  for  the  Grown  in  the  Marconi 
petition  of  right,  and  was  resixjnsible  for  the  settlement. 
Sir  Charles  Hobhouse  did  not  make  any  representations  nor 
had  he  anything  to  do  with  the  settlement. 

Hesuming  his  address,  Sir  John  Simon  said  it  was  untrue 
Iliat  the  plaintiff  went  to  the  defendant's  house  on  Feb- 
ruary 4th,  or  had  any  conversation  with  the  defendant  on 
that  day.  It  was  also  untrue  that  he  gave  Sir  Charles  the 
long-winded  lecture  about  the  woes  of  the  Marconi  Co.  from 
the  day  of  its  birth.  He  submitted  that  Mr.  Isaacs's  story 
was  invented  to  v\in  the  Marconi  action  against  the  Crown, 
and  if  money  was  the  only  thing  in  the  world  it  was  worth 
his  while  to  invent  it,  for  it  was  very  likelv  it  would  be 
worth  £-2,oOO,OUO  to  the  Marconi  Co.,  and  of  that  Mr.  Isaacs 
would  get  a  substantial  percentage. 

Sir  Charlks  Hobhouse  then  gave  evidence,  stating  that 
this  was  the  first  occasion  on  which  any  imputation  had  been 
made  against  his  honour,  public  or  private.  Dealing  with 
his  visit  to  Berlin,  he  said  he  si)oke  no  German,  and  selected 
as  his  companion  for  the  vi.sit  Sir  H.  J.  Norman.  They  were 
attracted  to  the  .station  of  the  Telefunken  Co.  in  consequence 
of  a  statement  that  the  Telefunken  had  been  able  to  com- 
municate with  Togoland.  It  was  under-stood  that  the  Marconi 
Co.  had  a  working  arrangement  with  the  Telefunken  Co.  in 
order  to  avoid  competition.  While  he  was  in  Berlin  he  never 
requested  the  Telefunken  to  come  and  comi>ete  with  Marconi, 
nor  did  Sir  H.  J.  Norman  do  so  as  far  as  he  knew.  At  the 
inteniew  which  he  had  with  the  plaintiff  at  his  house  in 
Rutland  Gate,  the  latter  never  made  any  suggestion  that  he 
had  received  the  letter  from  the  Telefunken  Co.  Mr.  Isaacs's 
statement  that  witness  said  "  You  have  your  foot  on  my  neck. 
.\re  you  going  to  cnvsh  me?"   was  an  absolute  fabrication. 

Witness  had  had  nothing  to  do  with  the  .settlejient  of  the 
Marconi  action  against  tlie  Crown,  and  far  from  attempting 
to  avoid  going  into  the  witness-box,  when  he  learned  that 
the  ca.=e  had  been  .settled  he  protested  to  the  .\ttorney-General 
that  he  had  not  been  called  as  a  witness. 

Cross-examined  by  Mr.  I.kslie  Scott,  w-itness  stated  that  it 
was  a  mi.stake  when  he  told  the  Hou.se  of  Commons  that 
he  had  had  two  interviews  with  Mr.  I.saacs  after  commu- 
nicating with  Ix)rd  Reading  iind  with  Sir  H.  J.  Norman. 
In  Septendjer  both  the  Post  Office  antl  the  Marconi  Co.  were 
each  .saying  that  the  other  had  broken  the  Imperial  contract. 
He  therefore  saw  Mr.  Isaacs  about  the  matter  at  night  at  his 
private  house.  That  meeting  was  inconclusive,  and  therefore 
he  made  no  note  of  it.  When  he  assumed  office  as  P.M.G. 
he  was  in  favour  of  coni|>etition  as  against  monoiX)ly. 
(To  be  conlinucd.) 


London  Electric  RAir,w.\v :  Compensation  Claim. 
At  the  Surveyors'  Institution,  on  Friday,  Mr.  H.  F.  Lofts, 
F.S.I.,  as  Arbitrator,  heard  a  claim  against  the  London  Elec- 
tric Rmlway  Co.  for  ;£8,-20;i  ](«.,  as  purchase  money  and  com- 
pensation in  respect  ni  the  compulsory  acquisition  of  certain 
land  in  the  district  of  Ihe  Broadway,  Westminster,  under 
Parliamentary  powers.  The  claimants  were  Mr.  Henry 
Charles  Wheeler  (the  freeholder)  and  his  mother,  Mrs.  Caro- 
hne  -Te.ssie  Wheeler,  who  is  tenant  for  life. 

Mr  Herbert  Jacobs  was  counsel  for  the  claimants,  while 
Mr.   H.   \\  .  Liversidge  represented  the  Railwav  Co. 

In  ojiening,  Mr.  Jacobs  explained  that  Mr.  H.  C.  Wheeler 
was  carrying  on  a  coal  and  wheelwright's  business  on  the 
property,  and  a  claim  by  him  in  respect  of  this  trade  had 
l)een  agreed  at  £m>.  It  had  been  further  agreed  that  the 
Arbitrator  should  he  asked  to  add  that  amount  to  his  award 
but  to  .show  it  .separately.  Therefore,  the  onlv  question  in 
i.ssiie  was  the  value  of  the  land. 

Evidence  was  given  by  both  .sides,  and  Mr.  Lofts  an- 
nounced that  he  would  give  his  decision  in  due  course. 


Stoke-ox-T.ient  Corporation  v.  Triner. 
At  the  Nisi  Prius  Court  at  Stafford-shire  Assizes  last  week 
this  case,  in  which  the  defendant  was  a  haulage  contractor' 
was  heard  by  Mr  Justice  Lawrence.  The"  Corporation 
claimed  ±1.S2  trom  defendant  for  damage  done  to  a  weigh- 
bridge and  an  electrical  converter  rotor  in  November  1916 
The  resident  electrical  engineer  at  Stoke,   Mr.   Cuthbertson 


a.ski'd  dcleiulant  for  an  eslimate  for  removal  of  the  electrical 
machine  from  the  works  to  the  railway  station  for  repair. 
Defendant  undertook  to  remove  the  machine  for  Jid  10s. 
Un  November  lUth  he  brought  a  tractor  with  a  view  to 
fulfilling  the  contract,  but  while  getting  the  tractor  into 
position  the  wh(>els  sank  into  a  cable  trenc-h,  and  the  removal 
was  left  until  the  next  day,  when  it  was  decided  to  proceed 
by  the  weigh-bndge  road.  In  what  followed  the  platform 
of  the  weighing  machine  was  broken  in,  and  the  olV  wheels  of 
the  tractor  went  into  the  pit,  while  the  converter  rotor  was 
damaged.  Com[x'n.'iation  was  now  claimed  for  the  actual 
cost  t)f  the  repairs,  :i*l.S-2.  The  Corixuation  said  that  the 
defendant  was  negligent  in  four  ways.  ]A  contended  that 
he  was  negligent  in  driving  over  a  weigh-bridge  which  he 
knew  ha<l  only  a  capacity  of  five  tons;  that  if  he  did  drive 
over  it,  and  was  right  in  driving  over  it,  he  was  negligent 
in  driving  over  it  in  such  a  way  as  to  put  more  weight  on 
the  weigh-bridge  than  he  need  have  done;  that  if  he  had 
to  drive  over  the  weigh-bridge  at  all,  he  should  have  pro- 
tected it  by  putting  timber  over  it,  so  as  to  avoid  damage 
to  it;  and  further,  that  the  defendant  had  an  alternative 
road  by  which  he  would  have  avoided  the  weigh-bridge 
altogetlH'r.  What  the  defendant  said  was  that  what<'vci'  he 
did  was  done  under  the  direction  or  with  the  knowled^jr  of 
.Mr.  Ciithbertson.  DelViuiaiit  held  that  with  ivgard  (u  puUiiig 
liiMber  or  .some  other  pniU'clion  on  the  weigh-bridge,  it  was 
the  duty  of  the  Coriioratiun  to  do  that. 

After  Mr.  Cuthbertson  and  the  defendant  had  given  evi- 
dence, his  lAirdship  gave  judgment  for  the  defendant.  His 
liordship  .said  that  lie  rmild  not  say  it  was  negligence  to  choo.se 
the  one  road  rather  than  the  other,  .seeing  that  Mr.  Cuth- 
bert.son  agreed  that  if  the  two  ofl'  wheels  of  the  tractor  were 
the  only  wheels  to  pass  over  the  weigh-bridge  all  would  be 
well.  On  the  other  hand,  he  warned  him  about  the  existence 
of  the  electric  cables  on  the  "  scrap  "  way.  It  seemed  to 
him  quite  reasonable  for  the  defendant  to  say,  "  Well,  I  am 
not  going  Xo  run  the  ri.sk  of  damaging  those  cables."  It 
was  impossible  for  him  to  proceed  by  the  weigh-bridge  way 
without  Slime  part  of  the  tractor  going  over  the  weigh-bridge. 
He  could  not  hold  that  it  was  negligence  on  his  part.  He 
did  the  very   best  he  could. 


WAR  ITEMS. 


Non-Ferrous  Metal  Industry  Act. — A  furth^er  list  of 
names  of  companies  or  individuals  to  whom  hcences  have 
been  granted  under  this  Act  ap()ears  in  the  London  Ga~.etle, 
July  19th. 

Reconstruction  Policy. — .According  to  Mr.  Bonar  Law,  it 
will  not  be  [Kjssible  to  nave  a  House  of  Commons  discussion 
on  the  work  of  the  Ministry  of  Reconstruction  before  the 
recess,  but  he  will  try  and  find  a  day  immediately  after. 

Commercial  Treaties. — Mr.  Bonar  Law-  states  that  the 
(ioverniiieiit  iiit<'nds  to  have  its  hands  free  in  legai-d  to  com- 
mercial treaties  containing  mo.st-favoiu-ed-nation  clauses  when 
Peace  comes.  A  general  statement  on  the  Government  policy 
regarding  tlw  question  will  be  made  as  .soon  as  possible  after 
the  recess 

German  Factory  Fire. — Keuler  reports  that  fjreat  damajjc 
was  done  on  July  19th  by  the  partial  de.struction  by  fire  of 
'  an  ammunition  factory  of  the  General  Electricity  Co.  at 
Plauen,  "  presumably  by  .spontaneous  combustion  of  explo- 
sives." A  great  number  of  lives  are  repfjrted  to  have  been 
lost. 

Winding  Up  the  German  Banks. — Under  the  Tradinj; 
with  the  Enemy  Amendment  Act,  1916,  the  Board  of  Trade 
has  made  Orders,  dated  July  1.5th,  for  the  winding  up  of  the 
iollowing  German  Banks  (Mr.  H.  de  Vaux  Brougham,  Senior 
Official  Receiver  in  Companies'  Liquidation,  .33,  Carey  Street, 
W.C.,  is  the  Controller  in  all  cases)  : — 

Drisrlncr  Bnnk,  formerly  at  65,  Old  Broad  Street,  .ind  now  situ.nte  at 
Austin    Kriars    House,    London,    E.C. 

Kais.  Koon.  Privilegirte  Oesterreichische  Laenderbank,  9,  Bishopsgate, 
London,   E.C,   bankers. 

.•\ngIo-Oeslerriichis(hc  Bank  (.'VngIo-.'\ustrian  Bank),  31,  Lombard  Street, 
London,  E.C.  • 

Deutsche  Dank,  formerly  at  4,  George  Yard,  Lombard  Street,  and  now 
siluateJ    at    9,    Bishopsgate,    London,    E.C. 

Direiiion  d,r  Disconto-Gesellschatt,  (ormerlv  at  53.  Cornhill.  and  now 
situate    at    C.irlvt    Cuurl,    Grai-.ihunh    Strept,    London,    E.C,    bankers. 

Demobilised  HIectrical  Apprentices. — .\s  a  result  of  the 
efforts  of  the  Manchester  ancl  district  members  of  the  Elec- 
trical Trades  Union,  an  educational  committee  has  been 
,'oiiiied  to  further  the  better  education  of  apprentices  in  the 
electrical  industry.  Naturally,  a  good  number  of  the  younger 
members  of  the  trade  have^ad  their  period  of  apprentice.ship 
broken  through  their  joining  the  Forces,  and  the  idea  is  to 
help  them,  when  discharged  from 'the  Army,  to  make  up  for 
lost  time.  The  committee  which  has  the  matter  in  hand,  is 
arranging  a  series  of  lectures  and  tours  of  inspection  of 
works  connected  with  the  electrical  industry.  Classes  are  to 
be  held,  and  practical  demonstrations  given,  and  it  is  also 
intended  to  form  a  library  of  works  on  electrical  subjects 
to  be  at  the  disposal  of  the  younger  members. 
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Munitions   Dispute    Regarding   Skilled    Labour.— During 

the  past  week,  while  such  spleudid  achievements  have  been 
reported  from  France,  contributing  to  the  securing  of  Victory 
for  the  Allied  cause^  there  has  been  a  menacing  situation  in 
some  parts  of  the  Labour  world  at  Home.  The  Ministry  of 
Munitions  is  faced  with  an  unsatis*ed  demand  in  munition 
factoiies  for  skilled  men  to  the  extent  of  between  50,000  and 
(JU.OOtI,  for  whom  war  work  can  immediately  be  found.  The 
Ministry  has  found  it  necessary  to  place  an  embargo  upon 
certain  firms  (about  100),  refusing  them  permission  to  add  to 
their  staffs,  as  they  already  have  more  than  their  proper  share 
lonsidering  the  present  scarcity  of  skilled  labour.  I'he  Ministry 
desires  to  shai-e  the  available  labour  faiiiy  among  munition 
firms,  and  to  prevent  competition  among  tii-ms  in  securing 
such  labour.  It  is  understood  that  some  firms  have  been 
overcrowded  with  skilled  men,  while  others  doing  equally 
important  work  have  been  stopped  for  want  of  them.  In 
exercising  its  legal  powers  limiting  the  right  of  employers  in 
the  above  connection,  the  Government  is  doing  what  is 
described  as  absolutely  necessary  if  a  proper  supply  of  muni- 
tions to  the  armies  in  the  field  is  to  be  maintained.  While 
men  of  40  to  50  are  being  called  to  the  Colours,  young  men 
are  being  left  in  the  munition  factories  because  they  ai'e 
needed  there.  The  nation  will  only  agree  to  their  bging  left 
there  if  they  are  prepared  to  accommodate  themselves  to  the 
.skilled  labour  needs  of  the  present  situation.  A  stoppage  of 
work  was  threatened,  the  dispute  beginning  at  Coventry  and 
other  large  centres  where  a  large  nund^er  of  workers  handed 
in  their  notices.  In  our  opinion,  the  Ministry  of  Munitions 
did  the  correct  thing  in  placing  the  particulars  of  the  trouble 
liefore  the  public  at  the  end  of  la.st  week.  Such  a  crisis  as 
we  are  passing  through  just  now  demands  from  those  at 
home  a  spiiit  of  self-sacrifice  and  co-oi>e ration,  and  we  believe 
the  nation  as  a  whole  would  condemn  traitorous  conduct. 
The  atmosphere  became  less  highly  charged  early  in'  the 
wee'k,  when  the  Coventry  Joint  Engineering  Committee,  dis- 
trict committees,  and  workshops  representatives  met  on  Mon- 
day, and  after  three  hours'  deliberations  passed  the  following 
resolution  :  — 

"  That  we  recomrricnd  to  the  w'orksliops  representatives 
and  aggregate  meetings  that  we  suspend  our  notices  pending 
a  national  conference  of  the  joint  engineering  allied  trades,  to 
which  we  shall  send  delegates,  in  order  that  all  skilled  work- 
men shall  cease  work  on. a  given  date,  the  said  conference 
to  be  held  as  early  as  possible." 

Unfortunately,  the  good  atmosphere  did  not  last  over  Tues- 
day, for  the  strike  began  at  Coventry  on  that  day,  some 
I'2,0iX)  .skilled  men  ceasing  work.  According  to  the  official 
statement  of  the  Ministry  of  Munitions,  an  aggregate  meet- 
ing of  members  of  the  A.S.E.  and  other  unions  held  at  Coy- 
entry  decided  that  all  A.S.E.  men  and  skilled  men  at  Coven- 
try should  remain  out  until  the  embargo  was  removed.  At 
Birmingham  the  .Joint  Trades  Committee  projxised  a  suspen- 
sion of  the  embargo  on  the  employment  of  additional  skilled 
labour  for  14  days,  otherwise  they  would  cease  work  on  Wed- 
nesday evening.  The  Ministry  replied  that  they  could  not 
consent  to  a  suspension.  At  Manchester  notices  were  put  up 
in  some  works  stating  that  the  men  would  cease  work  on 
July  30th  unless  the  embai'go  was  withdrawn.  Lincoln  men" 
gave  July  24th  as  the  date  for  action  under  similar  conditions. 

Economic  Policy. — In  the  House  of  Commons  last  week, 
Mr.  Bouar  I^aw  said  that  it  would  not  be  possible  to  carry 
the  Imports  Bill  before  the  recess.  It  was  intended  to  deal 
with  it  immediately  after  the  adjournment,  when  the  state- 
ment on  economic  policy  would  be  made.  He  .said  that  the 
problem  was  being  pursued  as  seriously  as  anything  could 
lie  in  war  time.  The  problem  was  one  for  after  the  war, 
and  it  would  not  be  rushed.  In  this  connection,  interest 
attaches  to  the  interview  of  a  corresijondent  of  the  Associated 
Press  of  America  with  Lord  Robert  Cecil  (Times,  July  19th) 
on  the  economic  policy  of  the  .\Ilies.  He  shows  how  the 
coming  into  the  war  as  our  Allies  of  a  number  of  other 
nations  has  a  bearing  upon  the  resolutions  of  the  Paris 
Economic  Conference.  "It  is  no  longer  a  question  of  foiin- 
ing  some  narrow  defensive  alliance,  but  of  laying  down  the  , 
economic  principles  of  the  association  of  nations  already  in 
existence  now,  and  to  iiiembership  of  wljich  we  are  com- 
mitted." Pre.sident  Wilson,  in  Januai-y  last,  advocated  the 
removal,  so  far  as  possible,  of  all  economic  barriers,  and  the 
establishment  of  an  equality  of  trade  among  all  the 
nations  consenting  to  the  peace,  and  associating  themselves 
for  its  maintenance.  He  also  said  that  free  economic  intei- 
course  nuist  inevitably  spring  out  of  the  other  partnership  of 
a  real  ix'ace.  Lord  Robert  Cecil  said  that  we  gave  our 
warmest  assent  to  the.se  declarations,  but  they  did  nf>t  neces- 
sarily mean  that  the  associated  Rations  were  to  have  no 
protective  tariffs  and  no  international  comiictition  in  trade 
after  the  war.  As  was  set  forth  in  the  programme  of  the 
Inter-Allied  Labour  Conference,  the  right  of  each  nation  to 
defend  its  own  econoniic  interest  could  not  be  denied  in  face 
of  world  shortage.  Our  ,irnm;;vni,iits  for  mutual  assistance 
could  not  exclude  all  cniiii«tituiii,  "though  we  are  most 
anxious  that  co-oi>eration  slioubl  Ix'  the  keynote  of  our  coni- 
inercistl  relations."  Germany,  "  living  under  ambitious  and 
intriguing  masters,"  was  the  one  obstacle  to  this  economic 
association  of  nations.  "  Economic  indei>endcnce,"  said  Lord 
Robert,  "and  free  choice  are  the  last  things  which  fjerniany 
will  ever  allow  to  the  peoples  within  her  reach."     While  the 


war  lasted  we  must  take  as  measures  of  war  all  the  steps 
required  to  destroy  the  economic  basis  of  her  military  effort. 
When  i'eace  is  restored  the  place  of  Germany  in  the  common- 
wealth of  nations  will  be  determined  by  the  test  established 
by  President  Wilson.  "  If  she  abandons  her  old  ways  and 
her  reb'tless  and  aggressive  pohcy,  if  she  ceases  to  use  econo- 
mic pohcy  as  a  preparation  for  future  war,  we  shall  not 
be  slow  to  recognise  the  change,  but  ....  a  complete 
change  of  mind  and  purpose  m  her  Government  are  the 
necessary  preliminaries  to  her  admission  to  participation  in 
our  economic  partnership."  Lord  Robert  Cecil  concluded 
by  stating  that  neither  the  U.S. .A.  nor  the  British  Empire 
would  pursue  au>  selfish  policy,  and  the  preoccupations  of 
out  internal  reconstruction  would  never  blind  us  to  the  obU 
gations  which  we  owed  to  our  associates.  He  hoped  we 
should  soon  meet  round  the  council  board  to  discuss  in  detail 
the  economic  association  which  would  combine  the  resources 
of  the  civilised  world  in  the  joint  work  of  reconstruction  and 
the  restoration  of  prosijerity. 

Exemption  Applications. — In  asking  the  Halifax  Tribunal 
for  the  w  ithdrawal  or  variation  of  the  exemption  granted  to 
M.  W.  Brophy,  aged  3;H,  Grade  '2,  tramcar  driver,  whose 
medical  class  had  been  reduced  on  July  1st  from  Cla.ss  A, 
the  National  Service  Representative  said  subsequent  grading 
did  not  take  a  man  out  of  the  clean-cut.  It  was  shown,  how- 
ever, that  the  man  held  a  protection  order,  on  which  he 
would  rely,  and  the  application   was  refused. 

The  Halifax  Tribunal  gave  exemption  to  October  31st, 
open,  conditional  on  Volunteer  drilling,  to  W.  Chapman, 
electrician,  aged  44,  Grade  1. 

At  Castleford,  exemption  was  claimed  for  W.  T.  Burrows 
(3'2,  Class  A  2),  tramway  traffic  inspector,  and  three  months 
was  granted,   without  the  Volunteer  condition. 

At  Lewes  (Sussex),  the  Lewes  &-  District  Electric  Supply 
Co.,  Ltd.,  applied  for  exemption  to  R.  -Woodward  (27,  Class 
A),  shift  engineer.  The  Tribunal  had  previously  allowed 
temporary  exemption  subject  to  .substitution,  and  this  was 
renewed  for  three  months. 

Before  the  Cornwall  Appeal  Court,  on  July  15th,  J.  J. 
Light  (50,  Grade  2),  electrical  engineer,  of  Falmouth,  was 
granted  a  medical  re-examination. 

The  Rotherham  Tribunal  has  allowed  three  months'  exemp- 
tion to  M.  Martin  (40,  Grade  A),  a  repaii'er  oB  the  tramways. 

At  Chesterton  (Cambs.),  three  months'  exemption  was 
awarded  to  W.  C.  Giddens  (45,  Grade  2),  electrician,  of 
Stapleford. 

At  Wevmouth,  exemption  until  December  31st  was  granted 
to  R.  A. "Clarke  (44,  Grade  2),  wireman  with  Messrs.  Brook- 
ing &  Co.,  electrical  engineers.  _ 

Barnes  Tribunal  has  withdrawn  exemption  held  by  A.  T. 
Ellis,  electrical  engineer,  as  he  possesses  a  munition  card. 

Maid.stone  Tribunal  has  allowed  six  months'  exemption  to 
H.  O.  Baker  (18,  Grade  3),  stores  clerk  and  stores  keeper 
in  the  Corporation  tramway  department. 

At  Chelmsford,  in  the  ca.se  of  E.  Hockley  (46),  electrical 
engineer,  it  was  reported  that  he  had  been  enrolled  as  a 
war-work  volunteer,  and  the  appeal  was  not  proceeded  with. 

\t  High  Wvcombe.  S.  P.  Root  (41,  Grade  3),  electrician 
at  the  Marsh  Paiier  Mill  Co.'s  works,  was  given  a  month,  he 
having  been  promised  a  protection  card. 

At  Barnslev,  Messrs.  C.  Marsden  &  Sons  appealed  for  the 
retention  of  H.  R.  Bate  (30,  Grade  1),  electrician,  but  exemp- 
tion was  refused.  .     ^ .  ,  .    ^  ,3 

-Vt  Ross  (Herefordshire),  the  Electric  Light  Co.  appealed 
for  W  W.  Maddy  (34,  Grade  1),  who  was  stated  to  have 
been  lent  to  the  'Chepstow  Electric  Light  Co.  Exemption 
was  v.liiM'd    and  th(^  niiin  was  directed  to  join  up  forthwith. 

Suri.'V  \iMH:il  ('unit  lia-;  allowed  a  National  Service  appeal 
a"ain-t  ,Nri.i|itiuii  tn  S. jit. mber  30th  held  by  W.  P.  Philpot 
(31,  <_irade  2).  manager  ol  the  Dorking  Electricity  Co.,  and 
has  reduced  tile  period  to  one  month  from  July  13th. 

\t  P,ei"ate  on  the  appeal  of  Mr.  G.  Martin,  temporary 
exemption  wa.';  granted  to  B.  Harvey  (46,  Grade  2),  wire- 
man,  and  lighting  and  telephone  fitter. 

\t  Tunbridge  Wells,  an  appeal  was  made  by  A.  E.  Hills 
(Grade  3),  electrician,  and  six  months'  exemption  was  con- 
ceded. ,     ^  ,     1  •  •  11 

Aged  46,  married,  and  in  Grade  2,  an  electrician  employed 
at  the  Sloane  Gate  Hotel  appealed,  on  medical  grounds  to  the 
Fulham  Tribunal.  His  application  was  adjourned  with  a 
view  to  his  obtaining  national  service  work. 


Detempering    Steel.— The    Swiss  journal.  Die  Elcktro- 

iiidiiKtrie,  gives  particulars  of  a  process  for  removing  the  temper 
from  hardened  steel.  The  piece  to  be  softened  is  placed  on  a  plate 
of  iron  at  red  heat  and  covered  by  a  plate  of  cold  iron.  After  the 
whole  has  cooled,  the  piece  of  steel,  whatever  was  its  previous 
quality  and  degree  of  hardness,  is  detempered  completely,  and  can 
easily  be  worked,  without  its  quality  having  undergone  any  change 
by.  for  example,  decarburisation.  The  method  is  specially  applic- 
able to  the  unhardening  of  tools,  more  particularlyvpfinches  and 
dies.  Tests  have  given  excellent  results,  and  the  method  has  the 
advantage  that  shaped  pieces  of  steel  do  not  show .  any  shrinkage 
after  treatment. 
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BUSINESS  NOTES. 


GoverDineot  Control  of  Trade.— The  London  Chambei- 
of  Commerce  some  time  atro  placed  before  the  Prime  Minister  its 
views  on  the  above  subject,  and  the  main  points  of  principle  on 
which  it  desired  to  have  his  reassurance,  are  as  follows  : — 

(al  Thai  it  is  not  the  settled  policy  of  the  Government  as  n  whole  to  stop 
the  busine.ss  o(  merchants,  brokers  and  agents,  in  ca-ses  where  they  perform 
services  which  entitle  thera  to  reasonable  renuineiation  (or  such  services.  (See 
ivpical  complaint  (roni  Iron,  Steel  and  Metal  Trades.) 

ibl  That  the  tendency  of  certain  Government  Departtneiit-s,  notably  the 
Board  of  Trade,  the  Ministry  of  Munitions  and  the  Ministry  of  Ueconstruction, 
to  ignore  merchants,  broken*  and  agents  individually,  or  the  orgBnisations 
representing  them,  is  undesiiiiblc  on  the  economic  ground  that  all  sections  of 
the  community  should  be  allowed  to  serve  the  national  ca 


(e)  That  the  Government  recognise  that  the  present  control  of  trade  and 
industry  during  the  war  should  be  relaxed  so  far  as  national  necessities  will 
allow,  and  that,  %vhcrc  possible,  individual  enterprise,  organised  by  those  con- 
cerned in  co-operation  with  Labour,  should  be  reverted  to  as  far  as 
practicable. 

Id)  That  closer  coordination  on  questions  of  principle  between  Governinent 
Departments  in  regard  to  the  supply  and  distribution  of  essential  commodities 
should  be  provided  tor  in  the  interests  of  efficiency. 

1«)  That  the  interests  of  importers,  distributors  and  exporters  shquld  be 
treated  on  an  equal  basis  with  producers,  and  that  individual  Chambei-s  of 
Commerce  and  other  Traders'  Associations  should  be  recognised  equally  with 
Manufacturers'  .Associations  and  Trades  Unions  in  the  constitution  of  all 
Committees  set  up  for  the  purpose  of  advising  the  Government  on  questions  of 
trade,  commerce  and  industry, 

+('1  That  no  effect  shall  be  given  to  so-called  schemes  of  "  reconstruction 
without  report  to  Parliament,   and   ample    opportunity   being  given   to  the 
business  community  to  consider  them,  and  that,  broadly  speaking,  the  State 
should  not  intervene  in  matters  which  tlie  individual  singly,  or  in  combination, 
■is  able  to  carry  out  unaided  by  the  State. 

Under  date  July  1st,  I'JlJS,  Mr,  Lloyd  (Jeorge  has  intimated  to 
the  Chamber  that  he  is  "  sympathetically  disposed  "  toward  all  the 
above  points,  and  that  "  he  is  satisfied,  after  consulting  the  sever.al 
Departments,  that  those  points  of  principle  are  beini,'  taken  fully 
into  accoimt."  The  Chamber  now  suggest.s  that  any  trades  that 
consider  that  the  policy  of  Government  Departments  is  not  in 
accord  with  its  contentions  toward  which  the  Prime  Minister  is 
"sympathetically  disposed,"  have  an  opportunity  of  raising:  the 
matter  with  the  Department  concerned,  either  as  individuals  or 
throug-h  the  medium  of  their  Chamber  of  Commerce  or  their 
orjjanised  Trade  Association. 

Sweden. — Among  the  new  electrical  engineering  concern^ 

recently  organised  in  Sweden  is  the  Aktiebolag  Elektroturbin^ 
Werkstader.  Stockholm,  which  has  been  registered  with  a  maximum 
capital  of  i;7,.iO0. 

The    American     Electric    Vehicle    Industry.  —  It    is 

announcetl  that  the  Walker  Vehicle  Co.,  of  Chicago,  has  purchased 
the  parts,  jigs,  and  tools  of  the  General  Vehicle  Co.,  whose  works 
at  Long  Island  City  have  been  taken  over  by  the  American  Govern- 
ment for  war  work.  The  manufacture  of  G.V.  electric  motor 
trucks  will,  it  is  understood,  be  discontinued,  but  service  in  con- 
nection with  those  already  in  use  will  be  maintained  by  the 
Walker  Co. 

Electric  Wagons  for  Milk  Transport. — We   understand 

that  Messrs.  Featherstone  (London  Agents),  Ltd..  of  Westminster, 
have  placed  a  contract  with  Messrs.  Mossay  i^  Co.,  Ltd.,  for  sis 
"  tJrwell  ■■  electric  motor  wagons  for  milk  transport,  two  of  the 
vehicles  being  of  31  tons  capacity  and  four  of  2j  tons. 

Works  Holidays. — The  Briti.sh  'Westinrhouse  Ei.ec- 

TBic  AND  Manufacturing  Co.,  Ltd.,  announce  that  their  works 
will  be  closed  from  .5.30  p.m.  to-day  (Friday),  until  7  a.m.  Tues- 
day. August  6th,  to  enable  them  to  overhaul  and  carry  out  the 
necessary  repairs  to  their  plant.  Special  arrangements  to  accept 
materials  during  the  period  mentioned  have  been  made. 

Messes.  L.  Gardner  *:  Sons.  Ltd.,  Patricroft,  Manchester,  are 
closing  their  works  from  to-night,  July  2Bth,  until  the  morning  of 
Tuesday,  August  6th. 

Manufacturers'  Conference. — At  a  Conference  of  Manu- 
facturers convened  under  the  auspices  of  the  National  Union  of 
Manufacturers  (Incorporated),  and  held  at  Central  Hall,  West- 
minster, S.W.,  on  Tuesday,  the  following  resolution,  proposed  by 
Sir  Edward  Carson.  K.C.,  M.P.,  was  passed  : — 

"This  meeting,  consisting  of  members  of  British  manufacturing 
firms,  desires  to  represent  to  H.M.  Government  that  on  the  declara- 
tion of  Peace  many  firms  now  engaged  on  war  work  will  be  greatly 
disorganised,  and  will  find  it  difficult  to  continue  to  give  employ- 
ment to  their  workpeople.  They  therefore  wish  to  impress  on 
the  Government  the  urgency  and  importance  of  putting  an  end  to 
the  present  uncertainty,  and  of  at  once  making  a  declaration  of 
our  national  economic  policy  as  it  affects  our  Empire,  our  Allies, 
Neutral  and  Belligerent  Countries.  This  meeting  further  desires 
to  express  its  opinion  that  it  is  essential  that  the  Government 
should  so  frame  its  policy  that  the  reconstruction  of  industries 
should  not  be  hindered  or  threatened  by  undue  foreign  competition 
or  d'jmping,  and  that  the  resources  of  the  whole  Empire  and  of 
our  Allies  may  be  made  available  for  rehabilitating  their  com- 
mercial position." 

Book  Notices.— -t'.'/«"",(/  ami  Motor  Altcmlantx  luul  Ihelr 
Machines.  By  F.  Broadbent,  M.I.E.E.  Ninth  Edition.  London  : 
S.  Rentell  ic  Co.,  Ltd.  Price  3s.  «d.  net.  Pp.  xv. -(- 212  ;  figs.  107.— 
This  well-known  and  popular  handbook  has  been  out  of  print  for 
some  time,  and  its  reappearance  on  the  market  will  be  welcomed. 
Owing  to  the  conditions  of  the  times,  only  minor  alterations  have 
been  made  ;  the  book  has  been  reset,  and  a  page  of  errata  and 
addenda  which  is  inserted  should  not  be  overlooked.  As  may  be 
atly  inferred  from   its   popularity,  the   book   is  a  most   useful 


guide  to  the  man  who  has  to  live  with  electrical  machinery  ; 
essentially  practical,  it  aims  to  provide  him  with  just  that  class  of 
information  which  will  be  most  immediately  useful  to  him  in  his 
daily  work,  but,  ,  "the  same  time,  it  is  a  truly  technical  work, 
giving  the  reasons  lor  its  reJoramendations.  The  section  dealing 
with  A.c  motors  should  be  particularly  useful,  as  there  is  a  great 
demand  for  information  on  this  class  of  apparatus. 

"  Scope  and  Application  of  the  National  Electrical  Safety  Code." 
(Circular  of  the  Bureau  of  Standards).  Washington  :  Government 
Printing  Office.     Price  20  cents. 

"  Manual  of  Radio-Telegraphy  and  Telephony  for  the  Use  of 
Naval  Electricians."  ByiCapt.  S.  S.  Robiaon,  U.S.  Navy.  Fourth 
Revised  Edition.  Pp.  256;  117  figs.  London:  S.  Rentell  &  Co. 
Price  8s.  6d.  net. 

"  Names  of  Streets  and  Places  in  the  London  Postal  Area, 
showing  the  Initials  of  the  Postal  District  and  the  Number  of  the 
Office  of  Delivery."  London  :  H.M.  Stationery  Office.  Price 
4d.  net. 

"  Annales  des  Postes,  Ttlcgraphes  et  TCl^phones."  June,  lilLS. 
Paris  :  A.  Dumas.     Price  14  fr. 

The  Ati(jlo-It<di(ui  Iteriew  for  July  contains  an  article  by  Mr.  E. 
Strachan  Morgiui  on  "  Electric  Developments  in  Italy. ' 

"  Pivfirdhii/x  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVli,  No.  6.  June,  igi."!.  New  York  :  The  Institute. 
Price  Si. 


Trade  Announcement. — The  Britlsh  Utilities,  Ltd., 

have  removed  from  .South  Park  Road  to  a  larger  factory  at  Wandlc 
Bank,  Wimbledon. 

Moonlight. — Already  Messrs.  C.  A.  Vandervell  and 
Co.,  Ltd..  have  sent  us  the  moonlight  chart  for  August,  which  is 
compiled  by  their  chief  engineer,  Mr.  A.  H.  Midgley,  and  admirably 
illustrates  the  lunar  changes  during  the  month. 

For  Sale. — Ip.swii'h  Corporation  lias  for  sale  a  continuous- 
current  multipolar  dynamo  ;  Bradford  Corporation  invites  tenders 
for  a  vertical  Corliss  steam  engine  and  1,000-KW.  Westinghouse 
D.c.  generator.     See  our  advertisement  pages  today. 

A  Canadian  Labour  Dispute. — The  directors  and  work- 
men of  the  Canadian  General  Electric  Co.,  of  Peterboro,  the  largest 
industrial  company  in  Ontario,  have  agreed  to  the  appointment  of 
a  Conciliation  Committee,  and  a  strike  has  been  averted. — Times. 


LIGHTING  AND  POWER  NOTES. 

Argentina. — Strike. — Owing  to  the  general  strike  the 
German  Electric  Supply  Co.  has  only  a  few  days'  supply  of  fuel  on 
hand,  and  is  trying  to  buy  large  quantities  of  maize  for  use  a.s  fuel. 

Australia. — Sydney. — Bulk    Supply. — The    following 

conditions  are  proposed  with  reference  to  the  bulk  supply  to  the 
Sydney  Municipal  Council  by  the  Railway  Commissioners  :  Castle- 
reagh  Street  Sub-station. — The  Council  to  pay  ■3d.  per  unit,  with 
an  additional  £1  10s.  per  KW.  of  the  maximum  demand  each  year, 
to  bear  the  cost  of  energy  lost  in  conversion  and  tran.'^mission,  to 
pay  rent  for  the  use  of  the  h.t.  mains  at  the  rate  of  .i;250  per 
annum  for  the  first  two  years,  beyond  which  period  the  rent  is  to 
be  fixed  by  agreement,  and  to  pay  the  cost  of  the  switchgear  used 
in  the  sub-station.  Lang  Park  Sub-station. — The  Council  to  pay 
'S.'id.  per  unit,  to  bear  the  cost  of  energy  lost  in  conversion  and 
transmission,  to  pay  £1  10s.  per  KW.  of  the  maximum  demand,  to 
pay  for  the  switchgear  required  at  the  sub-station,  and  to  connect 
the  tramway  city  sub-station  and  the  Lang  Park  sub-station,  at  an 
estimated  cost  of  £324. 

The  CouncU  has  instructed  the  city  electrical  engineer  to  draw 
up  a  specification,  as  a  basis  for  the  purchase  by  the  Council  of  a 
developed  or  undeveloped  colliery. 

East  Perth.— The  new  power  station,  which  has  been  erected 
by  the  W.A.  Government,  although  not  yet  working  quite  up  to  a 
tliird  of  its  capacity,  is  supplying  electricity  over  a  radius  which 
includes  the  Blackboy  Hill  Military  Camp.  12  mUea  north  of  Perth, 
and  the  Naval  Base,  14  miles  south.  It  is  also  supplying  energy 
for  the  city  electric  tramways,  and  a  portion  of  the  lighting  for 
the  City  Council.  It  is  intended,  at  a  later  stage,  entirely  to 
replace  the  City  Council  electricity  works,  and  to  supply  the  whole 
of  the  requirements  of  the  city  from  the  Government  station. — 
Alls.  Jnthi.str'utl  iiiiiJ  Miiiimj  Staiidaril. 

Barnsley. — Mains  Extensions. — Subject  to  the  consent 
of  the  Ministry  of  Munitions  and  the  L.G.B.,  the  T.C.  has  decided 
to  lay  a  new  cable  to  the  works  of  Messrs.  Wood  Bros.,  at  an 
approximate  CQSt  of  £4,000. 

Barnstaple. — AVages. — A    Consultative  Committee  ha,'? 

recommended  the  T.C.  to  appoint  an  assistant  engineer,  at  a  salary 
of  £180  per  annum,  rising  to  £200,  to  engage  a  switchboard 
attendant,  and  to  grant  an  all-round  incfease  to  the  men  at  the 
electricity  works  of  7s.  (id.  per  week. 

Bingley. — Year's  Workino. — The  annual   accounts  of 

the  T.C.  electricity  department  for  the  year  ended  March  Slat  last 
show  a  revenue  of  £3,051,  whilst  the  expenditure  amounted  to 
£2,772 — including  £1,088  paid  to  Keighley  Corporation  for  supply 
in  bulk  for  three-quarters  of  the  year,  the  last  quarter's  account 
not  having  been  yet  received.  Interest  and  redemption  fund 
absorbed  £799,  leaving  a  net  loss  of  £522. 
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Bury. — Price  Ixcrease. — The  Electricity  Committee 
has  increased  the  price  of  electricity  by  a  further  10  per  cent,  as 
from  October  1st  nest. 

Canada. — Toroxto. — The  seventh  annual  report  of  the 
Hydro-Electrical  Commissioners  shows  that  the  total  income  for 
the  year  ended  December  31st,  1917,  was  ?2, 049.383,  an  increase  of 
$343,200  orer  1916.  Expenditure  amounted  to  81.294.023.  and, 
after  allowing  for  interest  ($336, 382),  depreciation  (82.5S.174),  and 
redemption  funds  (8126.337).  S34. 467  were  carried  to  the  surplus 
account  ;  171,691,213  units  were  sold  during  the  year,  against 
139,003,756.  Owing  to  a  shortage  of  supply,  no  new  consumers 
were  connected  after  October. 

Carmarthen. — Price  Increase. — The  T.C.  has  granted 

permission  foFthe  EL.  Co.  to  increase  the  price  of  energy  from  ."id. 
to  6d.  i>er  unit. 

Continental. — !^pain. — E.L.  Concession. — The  muni- 
cipal authorities  of  Villagarcia  de  Campos  (Province  of  Valladolid) 
have  recently  invited  tenders  for  the  concession  for  the  electric 
lighting  of  tlie  town  during  a  period  of  15  years. 

Deal  and  Walmer. — The  Deal  and  Walnier  Gas  and 
Electricity  Act.  1914  ( Extension  of  Time)  has  been  extended  for  a 
further  year. 

Dublin.— E.L.  Restrictions. — The  Electricity   Supply 

Committee  has  given  notice  that,  owing  to  Government  restrictions 
on  coal  delivery,  the  electricity  supply  must  be  reduced  during 
the  six  months  commencing  September  next.  Only  two-thirds  of 
the  units  used  during  last  December-March  quarter  can  be  supplied, 
and  where  more  than  the  allotted  two-thirds  is  used  the  supply  will 
be  cut  off  for  the  following  (juarter.  Theatres,  and  especially 
picture  theatres,  will  be  required  to  abolish  outdoor  lighting,  and 
to  reduce  auditorium  lighting.  Conditionally  upon  the  carrying  out 
of  these  regulations  the  Corporation  will  try  to  give  the  supply 
necessary  for  carrying  on  entertainments.  The  Committee  does  not 
favour  the  closing  of  the  theatres  at  10  p.m.,  as  the  saving  would 
be  immaterial,  but  aims  at  giving  a  full  supply  to  power  consumers 
who  can  give  satisfactory  guarantees  that  they  will  not  use  energy 
between  4  p.m.  and  6  p.m.  in  November  and  February,  and  between 
3.30  p.m.  and  6  p.m.  in  December  and  January.  It  recommends 
the  discontinuance  of  shop-window  lighting  as  far-  as  possible,  the 
elimination  of  outdoor  signs,  and  the  reduction  of  the  candle-power 
of  lamps. 

Draft  regulations  to  be  submitted  to  the  Corporation  by  the  Port 
and  Docks  Board  in  connection  with  coal  economy  include  the 
reduction  of  electricity  supply  to  not  more  than  two-thirds  of  last 
year's  supply,  and  the  refusal  of  new  consumers  during  the 
remainder  of  the  present  year.  It  is  also  provided  that  the  Coal 
Controller  should  have  power  to  prevent  private  persons  or  public 
companies  continuing  to  use  coal  to  generate  electricity  for  power 
purposes.  The  proposals,  which  would  also  apply  to  the  Gas  Co., 
have  excited  a  good  deal  of  opposition. 

Finchley. — Price  Increase. — The  B.C.  has  increased 
the  price  of  electricity  for  power  purposes  by  Jd.  per  imit. 

Frinton-on-Sea. — Price    Increase. — The   U.D.C.   has 

received  from  the  B.  of  T.  an  amending  order  authorising  the 
E.L.  Co.  to  increase  the  charge  for  energy  from  7d.  to  9d.  per  unit 
for  five  yeai-s.  The  maximum  price  is  not  to  be  charged  in  the 
event  of  the  price  of  oil  fuel  falling  below  a  certain  figure. 

Great   Harwood. — Prov.   Order. — The  B.   of   T.  has 

granted  the  Council  an  extension  of  its  E.L.  Order  until  August 
7th,  1919. 

Huddersfield.  —  Proposed  Extensions.  —  The  Elec- 
tricity Committee  reported  to  the  T.C.  last  week  that  there  was  an 
immediate  need  for  extensions  costing  i£  90,000.  The  Committee 
was  prepared  to  spend  the  money  if  the  Government  would  make  a 
grant  of  a  portion  of  the  excess  capital  expenditure  due  to  war 
conditions.  Up  to  the  present  several  applications  for  more  power 
had  been  refused. 

.Hull. — Year's  Working. — The  past  year's  working  of 
the  Corporation  electricity  department  has  resulted  in  a  net  loss  of 
£4.464,  which  has  been  met  from  the  reserve  fund.  To  meet  this 
deficiency  and  to  provide  for  the  future  it  has  been  decided  to 
increase  the  flat  rate  for  lighting  by  Id.  per  unit,  making  ojd.  per 
unit,  and  for  other  units,  except  long-term  agreements,  by  35  per 
c«nt.  on  existing  charges.  The  output  in  units  amounted  to  over 
20  millions,  an  increase  of  34  millions  on  the  preceding  year.  The 
rerenue  from  all  sources  amounted  to  1 119.734,  and  the  gross  profit 
was  £34,777.  With  regard  to  long-term  agreements  without  coal 
clauses,  the  engineer  recommended  that  some  arrangement  be  made 
with  consumers  on  the  question  of  the  increased  cost  of  production. 
During  the  last  quarter  of  the  year  the  department'had  had  the 
full  use  of  the  5,000-KW.  turbo-alternator,  with  very  beneficial 
results.     The  cooling  towers  were  also  Hearing  completion. 

Kirkheaton. — Prov.  Order. — Having  received  applica- 
tions from  the  Electrical  Distribution  of  Yorkshire,  Ltd.,  and  the 
Huddersfield  Corporation  for  consent  to  their  applications  for  a 
prov.  order  for  a  supply  of  electricity  within  its  district,  the 
I'.D.C.  has  decided  to  support  that  of  the  Corporation. 


Knottingley. — The   191-1:  E.L.  Order  has  been  extended 

by  a  further  year  to  July,  1919. 

Lincoln. — Price  Increase. — The  T.C.  has  decided  to 
increase  the  price  of  electricity  to  all  consumers,  including  the 
tramway  department,  by  20  per  cent.  Power  users  under  contract 
are  to  pay  10  per  cent,  extra. 

London. — Poplar. — Price  Increase. — The  Electricity 
Committee  has  recommended  the  B.C.  to  increase  the  price  of  elec- 
tricity, as  from  July  1st,  by  10  per  cent,  to  private  consumers  and 
by  25  per  cent,  to  power  consumers  and  for  public  lighting.  This 
makes  a  total  increase  of  30  per  cent,  and  50  per  cent,  respectively 
over  pre-war  charges. 

Year's  Working. — In  his  report  for  the  year  ended  March  31st. 
1918,  the  borough  electrical  engineer  states  that  the  number  of 
units  sold  was  20,505,024.  a  decrease  of  2,972.018  compared  with 
the  previous  year.  The  net  income  was  £107,366.  an  increase  of 
£3,488,  and  the  working  expenditure  amounted  to  £74.679,  against 
£67,069.  Of  the  gross  profit  (£32,687).  interest  absorbed  £11,093, 
and  loan  redemption  £13.296,  leaving  a  net  profit  of  £7,554. 
Generating  costs  were  ■567d.  per  unit  against  ■537d..  and  the  total 
costs  per  unit  sold  were  '874d.,  compared  with  ■686d.  The  engineer 
states  that  he  has  drafted  a  revised  agreement  for  the  inter-working 
with  Hackney.  Shoreditch,  and  Stepney,  which,  if  put  into  opera- 
tion, will  allow  for  full  advantages  to  be  taken  of  the  linking-up 
system. 

Mexboro'. — Price  Increase. — The  LT.D.C.  has  advanced 

the  price  of  electricity  to  5d.  per  unit  for  lighting  purposes  and  by 
5  per  cent,  for  power. 

Power  Co.'s  Bills. — The  Select  Committee  of  the  House 

of  Commons  has  approved  the  preamble  of  the  Shropshire, 
Worcestershire,  and  Staffordshire  E.P.  Bill,  the  object  of  which  is 
the  erection  of  a  large  generating  station  at  Stourport.  which  is 
to  be  linked-up  with  the  Birmingham  Corporation's  undertaking. 

In  connection  with  the  Parliamentary  Bills  of  the  Rotherham 
Corjioration,  the  Yorkshire  E.P.  Co.,  and  the  Electrical  Distribution 
of  Yorkshire,  Ltd.,  the  B.  of  T.  has  decided  that  there  should  be  an 
amalgamation  as  regards  the  electricity  supply. 

Rathmiaes. — Strike. — A  number  of  men  in  the  U.D.C. 

electricity  department  struck  work  on  July  13th.  on  the  refusal  of 
a  demand  for  £  1  per  week  increase  on  pre-war  wages.  The  Council 
had  offered  2s..  and  has  now  decided  to  advertise  for  men  to  take 
the  places  of  those  on  strike.     The  supply  was  maintained. 

Stroud    (Glos.).— Proposed     E.L.— The     R.D.C.    has 

referred  to  a  Committee,  with  watching  powers,  an  application  by 
the  Stroud  E.S.  Co.  for  power  to  supply  energy  in  the  Council's 
area. 

York.— The  1914  E.L.  (Extension)  Order  has  been  ex- 
tended for  a  further  year  to  July,  1919. 


TRAMWAY  AND  RAILWAY  NOTES. 


Ashton-under-Lyne. — Tramway    Lease. — Xotice     has 

been  given  that  the  Hurst  U.D.C.  intends,  as  soon  as  the  consent  of 
the  B.  of  T.  is  obtained,  to  grant  a  lease  of  the  tramways  con- 
structed by  the  U.D.C.  to  the  Ashton-under-Lyne  Corporation  for 
a  period  of  five  years. 

BIngley. — Fare  Increase. — The  Tramways  Committee 
has  recommended  that  the  Bradford  Tramways  Committee  be 
askeil  to  incre:ise  certain  fares,  and  to  pay  2'05d.  per  unit  from  the 
date  of  the  proposed  increase. 

Blackpool. — Proposed     Purchase.  —The    Corporation 

has  opened  negotiations  for  the  purchase  of  the  undertaking  of  the 
Blackpool  and  Fleetwood  Tramroad  Co.  With  the  amalgamation 
of  Bispham  and  with  Thornton's  application  f3r  amalgamation, 
more  than  half  the  tramroad  will  be  within  the  borough.  The 
lease  to  the  Tramway  Co.  is  due  to  expire  in  about  a  year's  time. 
The  proposal  has  been  approved  by  the  T.C.  but  has  not  yet  been 
submitted  to  the  shareholders  of  the  company.  It  is  stated  that 
the  offer  on  behalf  of  the  Corporation  is  £15  for  each  £10  share, 
Snd  to  clear  off  the  debenture  issue  at  par.  which  would  mean  a 
total  capitalisation,  so  far  as  the  Corporation  is  concerned,  of 
-£260.000.  It  is  expected  that  when  amalgamation  with  St.  Anne's 
and  Lytham  arrives  the  Corporation  will  probably  negotiate  for 
the  purchase  of  the  Blackpool,  St.  Anne's  and  Lytham  Tramway 
Co.,  though  nothing  has  so  far,  been  done  in  this  direction. 

Bradford. — Wages. — The  Committee  on  Production  has 

given  its  award  on  the  demands  of  the  tramway  employes  for  a 
12J  per  cent,  bonus  ou  present  gross  earnings  and  for  the  same 
rate  of  pay  for  women  as  for  men.  An  extra  53.  per  week  has  been 
awarded  to  the  men,  making  25s.  per  week  over  pre-war  rates. 
The  Committee  considers  that  the  claim  of  the  women  has  not 
been  established,  and  their  pay  will  remain  at  133.  over  pre-war 
rates. 
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Canada. — Bkiti.'^u  Colcmuia.  — Deniiuuls  wcml'  aroivi'il 

from  the  employes  of  the  British  t'olnmbia  Electric  Rail- 
way Co.  for  increasetl  wajres  and  altered  workinft  conditioii.s 
which  would  increase  the  present  wajjea  bill  by  approximately 
."0  per  cent.  .Vs  the  demands  coiild  not  be  met,  the  matter  was 
referred  to  a  (.'oneiliation  Board,  but  the  men  struck  before  the 
award  was  {riven.  It  wiia  finally  decided,  as  a  ri'.sult  of  a  meetintr 
with  the  Mayor  of  \'ancouver  and  tieveral  leadinjr  public  bodies, 
that  the  employfe'  demands  should  be  paid,  and  the  risrht  eiven  to 
the  company  to  charye  a  ti-cent  fare  (.in  place  of  six  tickets  for 
25  cents)  pending:  further  uep'itiations.  The  whole  of  the  system 
has  now  been  re-opened  on  the  basis  of  a  li-cent  fare,  with  further 
additional  char^res  in  respect  of  the  outlyinfr  districts. 

HudderSfield. — Fare  Reviskim. — Tlie  Tramnays  Com- 
mittee has  revised  the  tramway  fares,  providin;;  for  fares  up  to 
2id.  to  be  increased  by  }d.,  except  those  of  children  and  scholars  ; 
the  3Jd  ,  45d.,  and  ")Jd.  fares  to  be  discontinued,  and  the  remainin-; 
fares  to  be  advanced  by  Id.  ;  all  workmen's  fares  up  to  2!d.  to  be 
advanced  by  id.,  and  the  workmen's  fares  of  3d.  and  over  to  be 
advanced  by  Id.  above  the  new  ordinary  sinsrle  fares. 

Leeds. — Service  REOi'crioN. — Tlic  tramway  depart- 
ment announces  that,  in  spite  of  the  approximate  .50  per  cent. 
iniTease  in  fares  imposed  five  weeks  ajfo,  the  latest  weekly  figures 
show  an  increase  of  17.'i,00()  passeuKera  compared  with  the  same 
week  of  1917,  the  increase  in  receipts  beint'  £2,.57Ji,  or  about 
16'1  Iter  cent.  The  reason  for  the  inci-ease  in  fares  was  the 
hope  that  it  would  brin^  about  a  reduction  in  the  number  of 
passengers,  and  it  is  now  expected  that  there  will  be  a  drastic 
reduction  of  the  number  of  cars  in  operation,  so  as  to  meet  the 
wishes  of  the  Coal  Controller.  A  small  economy  in  power  has 
been  effected  by  the  abolition  of  about  25  jier  cent,  of  the  stopping 
places,  but  further  economy  is  essential.  It  is  proposed  to  reduce 
the  evening  services,  and  to  induce  large  employers  of  labour  to 
arrange  for  workpeople  to  take  their  meal  times  at  varying  times, 
and  so  avoid  the  pressure  of  traffic  at  particular  moments. 

London. — Undergrodxd  Railway  Accident. — Con- 
siderable delay  was  caused  in  the  early  part  of  Friday  morning, 
last  week,  on  the  Piccadilly  and  Brompton  Tube  Railway  by  the 
breaking  of  an  axleof  an  East-bound  train  at  Piccadilly  Circus  Station, 

Nottingham. — Reduced  Service. — It  is  proposed  to 
curtail  the  tramway  service  on  Sundays  by  not  commencing  the 
service  until  after  2  p.m. 

Padiham. — Lease  E.xpiratiox.  —  The  town  clerk  has 
been  instructed  to  interview  the  Burnley  town  clerk  with  reference 
to  the  leasing  and  working  of  the  tramways  after  the  expiration  of 
the  agreement  made  in  I'JUO,  consideration  of  which  has  been 
deferred  by  the  Burnley  Tramways  Committee. 

Scotland.— <tOOds  Tra ific— The  suggestion  of  the 
Road  Transport  Board  that  tramway  cars  should  be  used  to  carry 
goods  and  parcels  is  being  considered  by  Scottish  tramway  autho- 
rities. The  idea  is  that  a  saving  of  horse  haulage  and  petrol  can 
be  secured,  and  tramway  authorities  have  been  asked  to  prepare  a 
return,  showing  what  can  be  done  by  day  and  night. 

United  States. — New  York.— In  the  Ele<irii-  Eailiraij 

Jiiiirnal  of  June  1st  and  the  Ruilwai/  <ia:ette  of  July  19th  there 
appear  illustrated  articles  dealing  with  the  electrification  o^the 
New  York  Connecting  Railway,  which  forms  an  important  con- 
necting link  in  the  heart  of  greater  New  York  City  between  the 
existing  railway  lines  of  the  Pennsylvania  and  New  York,  and  the 
New  Haven  and  Hartford  Railway  Companies.  The  system  is  used 
for  both  passenger  and  goods-train  services,  separate  tracks  being 
provided  for  each.  Formerly  the  interchange  of  a  few  passenger 
trains  between  the  two  railway  systems  was  effected  by  a  car-ferry 
route  of  about  1 1  miles,  from  Jersey  City  to  Hilrlem  River,  whilst 
the  freight  interchange  involved  the  use  of  a  still  longer  ferry  — 
viz.,  one  of  about  13  miles  between  Greenville  and  Oak  Point. 
These  ferry  services  were  conducted  by  the  New  Haven  Railway, 
and  the  connecting  railway  which  takes  their  place  is  worked 
entirely  by  the  same  company.  The  articles  referred  to  deal  with 
the  constructional  details  of  the  electrification,  and  it  will  be  seen 
that,  although  the  total  distance  covered  is  relatively  short,  the 
work  has  been  of  a  heavy  character,  due  to  the  character  of  the 
territory  and  the  tralKc  conditions  which  apply  in  cases  of  this 
sort,  operating  within  populated  and  extensively  built-upon  areas. 
In  the  case  of  the  freight  lines  the  need  of  a  ferrv  still  exists,  but 
the  distance  is  only  very  short— viz.,  about  three  miles.  The 
passenger  trains  work  through  tunnels  laid  under  the  East  River. 
The  electrification  has  been  carried  out  on  the  single-phase  over 
head  catenary  system,  having  the  same  characteristics  as  those 
e-nployed  on  the  New  Haven  Railway.  The  articles  will  be  found 
to  describe  the  system  in  detail. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Canadian  Telegraphs. — The  shortest  telegraph  strike  on 

record  in  Canada  occurred  on  Tuesday  morning  last  week,  when  the 
telegraph  operators  of  the  Great  North-Western  Telegraph  [Cc. 
throughout  Canada  went  on  strike  at  10  o'clock  and  returned  to 
work  at  10.20,  owing  to  the  fact  that,  on  the  order  of  the  Govern- 
ment, the  company  met  the  demands  of  the  employes,  which 
concerned  the  re-ifistatement  of  two  men  who  had  been  dismissed. 


Imperial  Cable  Rates. — On   the   motion  of  Sir  .losopli 

Wani  the  Imperial  War  Conference  passed  a  resolution  emphasising 
the  net-d,  in  the  highest  interests  of  the  Empire,  for  cable  rates  to 
be  materially  leduced. 

Japan. — '  'wing  to  a  breakdown  of  Chino-Japanese  cables, 
due  to  a  storm,  communication  with  Tokio  was  interrupted  last 
week. 

United  States. — President  Wilson  has  issued  a  Proclam- 
ation stating  that  the  taking  over  by  the  Government  of  the  tele- 
graph and  telephone  cables  and  the  wireless  systems  for  the  duration 
of  the  war  will  come  into  efl^eet  on  .July  3l8t.  The  authority  tii 
operate  the  wire  systems  will  be  vested  in  the  Postmaster-General. 

According  to  the  Tel  eg  m /iIi  mul  Teleiikone  Ai/e,  the  Western 
Union  Telegraph  Co.  refused  to  recognise  its  employes  as  memliers 
of  the  Commercial  Telegraphers'  Union  of  America,  preferring 
(ioverninent  control.  CorresjKindence  took  place  between  the 
company  and  the  National  War  Labour  Board,  but  the  former 
declined  to  accept  a  compromise  or  submit  to  the  jurisdiction  of 
the  Board,  which  consequently  published  a  report  upon  the 
circumstances.  The  company  maintained  that  it  could  not 
surrender  control  of  the  employes  to  an  outside  organisation,  and 
made  membership  of  the  Union  a  condition  that  entailed  discharge 
from  its  service. 

Wireless  Telegraphy  on  Aeroplanes.— yThe  third  annual 

ri'purt  of  the  American  National  Adviaoi'y  Committee  for  Aero- 
nautics, reviewing  the  work  of  the  Committee  during  the  year 
ending  June  30th,  1917,  has  just  been  issued.  It  is  mentioned  that 
the  Committee  eo-operated  in  the  development  of  a  generator  for 
wireless  transmission  from  aeroplanes  intended  to  satisfy  the 
requirements  of  the  Army  and  Navy.  Methods  of  receiving  wire- 
less signals  in  an  aeroplane  were  also  investigated,  and  it  was 
established  at  several  receiving  stations  that  the  sound  method 
was  practicable. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — September  4tli.  Victorian  Railway  Commis- 
sioners. 800  lighting  transformers  for  signal  system.  A  copy  of 
the  specification  may  be  seen  at  the  Inquiry  Ortice  of  the  Depart- 
ment of  Overseas  Trade  (Development  and  Intelligence)  in  London. 

Belfast. — August  l(5th.  Corporation.  Two  C.OOO-Kw. 
turbo-alternators.  &c.  ;  one  500-KW.  turbo-alternator,  &c.  ;  one 
30- KW.  balancer-booster  ;  four  48,000-lb.  per  hour  water-tube 
boilers  ;  four  fuel  economisers,  &c.  ;  two  steel  chimneys,  with  fans, 
&c.  ;  two  electrically-driven  boiler  feed  pumps,  kc.  ;  accumulators  ; 
three  500-KW.,  and  five  1,000-KW.  rotary  converters,  with  trans- 
formers, itc.  ;  two  250-K.v.A.,  two  350-K.v.A..  and  six  1,250-K.v.A. 
transformers.     See  "  Official  Notices  "  to-day. 

London. — Office  of  Works. — July  30th.  Carbon-  | 
filament  tubular  lamps.  July  Slst.  Incandescent  electric  lamps,  il 
See  "  Official  Notices  "  to-day. 

Southend. — Corporation.     Booster. 


CLOSED. 

Government  Contracts. — I^ist  of  new  contracts  placed  in 

June,  1918  :  — 

War  Office. 
Chattel-ton's  compound. — Genera)  Elect"  ic  Co.,  Ltd. 
Aii:  compressors. — Murray  Workman  &  Co.,  Ltd. 
Conveyors. — W.  &  D.  Conveyor  Engineering  Co  ,  Ltd. 
Dynamos.— H.  T.  Boothroyd,  Ltd.;  City  Electrical  Co.;  General  EIe<Hric 

Co.,  Ltd. 
Ebonite  sheet  and  rod. — Siemens  Bros.  &  Co.,  Ltd. 
Fans,  &c.— Davidson  &  Co.,  Lid. 
Motors,  &c. — British  Thomson-Houston  Co.,  Ltd. ;   Electric  Construction 

Co.,  Ltd. ;  General  Electric  Co.,  Ltd. ;  Wright  &  Wood,  Ltd. 
Power  plant. — Harland  Engineering  Co. 

Switchboards  and  spares. — British  Thomson-Houston  Co.,  Ltd. 
Transformers. — Brush  Electrical  Engineering  Co.,  Ltd. 

H.M.  Office  of  Works. 
Engineering  works. — Generating  Set,  Fuel  Research  St..  E.  Greenwich.— 
The  Vaughan  Crane  Co.,  Ltd.;  Harrow  Electricity  Supply;  Rotary 
Converters,  Wiring.  &c. — North  Metropolitan  Electric  Power  Supply  Co.; 
Electric  Motors,  National  Physical  Laboratory, Teddington. — Mawdsley, 
Ltd. ;  Electric  Wiring,  National  Physical  Laboratory. — S,  Reed  &  Sons ; 
Switchboards,  National  Physical  Laboratory. — The  New  Switchgear 
Construction  Co.,  Ltd. 

Post  Office, 

Telephone  apparatus. — Automatic  Telephone  Manufacturing  Co.,  Ltd. ; 
Gent  &  Co.,  Ltd. ;  North  British  Rubber  Co.,  Ltd. ;  Peel-Conner 
Telephone  Works  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 

Telegraph  and  telephone  cable. — British  Insulated  &  Helsby  Cables,  Ltd. ; 
Craigpark  Electric  Cable  Co.,  Ltd. ;  Enfield  Electric  Cable  Manufac- 
turing Co.,  Ltd.  ;  General  Electric  Co.,  Ltd. ;  Hackbridge  Cable  Co., 
Ltd. ;  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd. ;  Western  Electric 
Co.,  Ltd. 

Ducts.— Albion  Clay  Co.,  Ltd. 

Terminal  irons.— W'alls,  Ltd. 

Insulator  spindles. — Bullers,  Ltd.;  F.  W.  Cotterill,  Ltd.;  Guest,  Keen 
and  Nettlefolds,  Ltd. 

Steel  wire.— Whiteci-oss  Co.  Ltd, 
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Inpia  Ofuce  (Store  DEPAnTsiFNT). 
Copper  wire.— Callender's  Cable  and  Construction  Co.,  Ltd. 
Copper  plates. — ^T.  Bolton  &  Sons,  Ltd.  , 
Telephone  material. — Peel-Conner  Telephone  Works  Co.,  Ltd. 


Barnes.— U.D.C. 

tons  of  Gedling'  peasX 


Coal  for  the  electricity  works  (2.400 
Kaye,  Son  &  Harper,  Ltd..  25s.  3d.  per  ton. 


Birmingham. — Education  Committee.    Accepted  tender  : 

A.  Finney  &  Co. — Machinery  and  equipment  for  the  electrical  workshop, 
at  the  school  extension,  Ludgate  Hill,  for  the  technical  training  of 
disabled  seryiee  men. 

Glasgow. — The  T.C.  Cleansing  Committee  has  accepted 

the  teniler  of  Messrs.  Woodward  A:  Co.,  for  the  supply  of  electrical 
materials  tor  six  months. 

Some  lime  a.go  the  T.C.  Cleansing-  Department  ordered  from 
the  Edison  Accumulators,  Ltd.,  two  2-ton  tippin;;  wagons,  and  at 
the  last  meeting  it  was  reported  that  information  had  been  received 
from  the  firm  named  that  it  was  improbable  that  the  twti  chassis 
(which  were  being  made  in  America!  for  the  vehicles  would,  owing 
to  transport  difficulties,  be  delivered  this  year,  and  stating  that 
they  were  prepared,  with  a  view  to  giving  immediate  delivery  of  the 
wagons,  to  stibstitute  other  chassis  therefor,  at  the  same  price  as  those 
speuifieil  ill  the  contract.    It  was  agieeil  to  accept  the  substitutes. 

Tramways  Committee  : — 

HaJlields,  Ltd.    Special  track  work. 

Southend.  —  Corporation.  Light  Railways  Coinniittee. 
Scott  Anderson,  electric  welding  plant,  ^6340. 

Swansea. — The   B.C.   has    adopted    a    report   of    the 

Corporation  Electricity  Committee  stating  that  correspondence 
had  passed  with  the  British  Thomson -Houston  Co.,  Ltd.,  the 
contractors  for  the  additional  turbine  plant  at  the  electricity 
station,  regarding  the  incorporation  in  the  contract  deed  of  a 
clause,  whereby  an  extra  price  of  sl-270  would  be  paid  them  for 
18  standard  gauge  condenser  tubes,  owing  to  IS'  standard  gauge 
tubes  being  unobtainable  due  to  Government  instructions.  The 
report  recommended  that  the  amount  should  be  paid. 


NOTES. 


No  Minister  of  Commerce. — Mr.  Ronar  Law  states  that 

it  is  not  the  intention  of  the  Government  to  appoint  a  Minister  of 
Commerce  and  a  Consultative  Committee. — The  Tiines. 

Volunteer  Notes. — London  Army  Troops  Companies, 

Volunteer  Engineees. — Headquarters:  Balderton  Street,  Gros- 
venor  Square.  W.  1. 

Coi-ps  Orders  No.  30,  bv  Lient.-Oolnnel  C.  B.  Clay,  V.D.,  Commanding. 

Cnplain  of  Ihf  Weflc.—Ca.vt.  E.G.  Fleming. 

Monday,     July     29th. — Adjutant's     Technical     Liecture     ("  Earthworks  ") 
fi.30— 7.30  p.m. 
{   Tuesday,  .July  30th,  to  Thursday,  August  1st. — Drills  as  usual. 

Friday,     .\ugust     2nd. — Adjutant's    Technical     Lecture     ("Earthworks"), 
6  30— 7.80  p.m. 

Satuvlay,  .\ugust  3rd. — .\nnual  Camp  at  Esher.     Parade,  Waterloo  Station, 
2  o'clock. 

C.  Hir.GiNS,  Capt.  R.E.,  Adjutant. 

Starting- Motors    for    Petrol  Motor-Cars. — The  Society 

of  Motor  Manufacturers  and  Traders  in  this  country,  and  the 
Society  of  Automotive  Engineers  in  the  United  States,  are  con- 
sidering the  question  of  the  standardisation  of  the  details  of 
electric  motors  for  engine-starting  purposes  on  petrol  motor-cars. 
The  Committee  of  the  British  body  which  is  considering  the  matter 
has  just  decided  to  recommend  "i  in..  .55  in.,  and  (Ij  in.  as  the 
maximum  diameters  of  such  motors,  and  that  the  teeth  on  engine 
fly-wheels  and  the  motor  cog-wheels  shall  be  Xo.  10  diametrical 
pitch  for  the  .i-in.  and  No.  8  for  the  others,  the  form  of  the  teeth 
to  be  involute.  The  Sub-Committee  of  the  American  body  having 
found  that  present  practice  in  .starting  motor  pinions  varies  from 
H  up  to  18  teeth,  has  reported  that  as  long  as  this  variation  exists 
it  is  impossible  for  engine  designers  to  maintain  gear  centres  and 
provide  for  complete  interchangeability  of  starting  motors  of 
different  makes.  It  is  considered  that  an  11-tooth  pinion  would 
serve  pr.actically  all  purposes,  and.  in  view  of  this,  it  has  recom- 
mended that  fly-wheel  starting  motors  shall  be  equipped  with  an 
8  to  10  pitch,  U-tooth  pinion  wherever  possible. 

Census  of   Railway  Wagons. — Under  an   order  of   the 

Board  of  Trade,  dated  .luly  2.')th,  1!US,  any  person  in  possession  of 
railway  wagons  not  owned  by  a  railway  company  on  August  1st. 
must  make  a  return  to  the  Board  stating  the  sizes  and  number  of 
the  wagons.  Application  for  the  form  of  return  should  be  ma<le  to 
the  Board  of  Trade,  Statistical  Department.  tiX,  Victoria  Street. 
S.W.  1. 

A  Trench  Truncheon  Torch. — This  electrical   torch   is 

made  on  quite  a  novel  system,  and  takes  the  place  of  a  weapon  for 
the  man  provided  with  it.  According  to  the  inventor,  Mr.  C.  S. 
Northcote, '  it  is  guaranteed  against  all  defects  electrically  for 
12  months,  will  give  30  hours'  continuous  light,  and  can  be  used  as 
a  flash-lamp  for  three  months.  By  a  patented  system  of  filling, 
50  are  put  into  a  rack  at  once,  and  can  be  charged  in  one  hour. 


^  Charges  for  Public  Services.— <'n  :\(ouday  the  Statutory 

Fndertakings  C'remjjorary  Increase  of  Charges)  Bill  was  considered 
in  Committee  of  the  House  of  Commons.  An  amendment  to  enable 
the  undertakers  to  raise  the  charges  sufficiently  to  allow  of  the 
payment  of  the  pre-war  rate  of  dividend  was  opposed  by  the  Govern- 
ment, but  Sir  Arthur  Stanley  left  it  to  the  Committee  to  decide 
whether  the  rate  might  be  two-thirds  or  three-quarters  of  the  pre- 
war rate,  and  in  the  end  an  amendment  substituting  "  three- 
quarters  "  for  '■  one-half '   was  carried  by  a  large  majority. 

In  our  last  issue  we  pointed  out  the  inequity  of  tlie  proposal  of 
the  Board  of  Trade,  and  it  may  be  of  interest  to  describe  the  simple 
.and  unobj'ectionable  system  which  has  been  adopted  in  France  since 
the  outbreak  of  war.  This  system  is  based  upon  the  price  of  coal, 
and  is.  therefore,  analogous  to  the  contracts  which  are  in  force  in 
connection  with  many  of  our  own  undertakings.  The  supply 
authorities  are  allowed  to  charge  for  electrical  energy  at  the  pre- 
war price  plus  0'2  centime  per  franc  of  increase  in  the  price  of 
coal  above  the  pre-war  price.  On  this  basis  it  is  tacitly  assumed 
that  the  consumption  of  fuel  is  about  2  kg.  per  KW.-hour  ;  but  in 
the  case  of  small  and  uneconomical  stations  the  addition  of 
O'S  centime  per  franc  may  be  authorised,  while  large  modern 
undertakings  are  allowed  an  atldition  of  only  O'lo  centime.  In 
many  places  the  cost  of  coal  is  based  upon  the  contract  prices  paid 
by  tlie  French  State  Railways.  The  price  to  be  charged  during 
the  coming  quarter  is  often  fixed  in  .accordance  with  the  actual 
cost  of  coal  during  the  current  quarter.  No  difficulty  is  experienced 
in  carrying  out  this  system,  which  is  perfectly  fair  to  all  parties. 

Engineers'  Protective  Associations. — At  the  inyitation 

of  the  Council  of  the  Institution  of  Electrical  Engineers,  a  Con- 
ference of  representatives  of  the  Associated  Municipal  Electrical 
Engineers  of  Greater  London,  the  Chief  Technical  Assistants' 
Association,  and  the  Electrical  Power  Engineers'  Association  was 
held  at  the  temporary  offices  of  the  Institution,  on  the  9th  inst. 
The  number  of  representatives  sent  by  each  Association  was  in 
proportion  to  its  membership. 

The  chair  was  taken  by  Mr.  C.  H.  Wordingham,  C.B.E..  president 
of  the  Institution,  and  the  Council  was  further  represented  by 
Messrs.  R.  A.  Chattock,  6.  W.  Partridge,  and  Roger  T.  Smith,  vice- 
presidents  :  and  Messrs.  A.  H.  Marshall,  R.  Howard  Fletcher,  and 
W.  Lang,  chairmen  of  the  Newcastle,  Western,  and  Yorkshire  Local 
Sections  respectively. 

At  the  close  of  the  proceedings  the  following  resolutions  were 
passed,  subject  to  ratification  by  the  governing  bodies  of  the  three 
Associations  : — 

1.  That  one  single  combined  protective  Association  be  formed 
for  the  whole  electric  supply  industry. 

2.  That  chief  engineers  be  included  in  the  membership,  provided 
they  are  not  employers  or  employers"  representatives  on  an 
Industrial  Council  or  similar  body  dealing  with  technical  staffs, 
subject  also  to  proper  safeguards  for  special  staff  questions  that 
may  arise. 

:i.  That  a  protective  Association  formed  from  existing  Associa- 
tions adopt  the  constitution,  and,  for  the  present,  the  title,  of  the 
Electrical  Power  Engineers'  Association,  seeing  that  it  is  the  only 
existing  Association  for  the  purposes  in  view  which  is  constituted 
as  a  Trade  Union. 

4 .  That  the  qualifications  for  membership  of  the  Association  be 
those  of  the  Electrical  Power  Engineers'  Association,  but  all  new 
members  elected  after  December  Slst,  1921,  shall  be  required  to 
have  passed  the  A.M.I.E  E.  examination  or  an  equivalent  examina- 
tion, and  that  this  be  the  link  between  the  Institution  and  the 
Association. 

5.  That  the  Chief  Technical  Assistants'  Association  and  the 
Associated  Municipal  Electrical  Engineers  of  Greater  London  each 
appoint  two  representatives  to  meet  the  National  Executive  Com- 
mittee of  the  E.P.E.A.  at  Manchester,  on  .July  27th,  to  discuss  and 
approve  the  draft  constitution  of  the  E.P.E.A.  This  draft  in  turn 
to  be  submitted  to  the  Institution  for  final  ratification.  The 
representatives  of  the  two  Associations  first  named,  if  members  of 
the  E.P.E.A.,  to  remain  as  part  of  the  National  Executive  Com- 
mittee of  the  E.P.E.A.  for  the  current  year  (/.p..  until  June,  1919). 

The  Institution  also  to  send  a  representative  of  the  Council  to 
attend  the  meeting  of  July  27th  in  an  advisory  capacity. 

Electrical   Power  Engineers'   Association. — A  meeting 

of  the  Divisional  Council  of  the  London  Division  was  held 
•at  St.  Bride's  Institute,  on  Friday  last.  The  report  of  the 
Conference  between  the  I.E.E.,  A.M.E.E.,  C.T.A.A..  and  E.P.E.A. 
was  under  discussion.  Exception  was  taken  to  Clause  5  of  the 
report,  and  after  discussion  the  following  amendment  was  unani- 
mously agreed  upon  : — 

f).  Provided  that  the  C.T.A.A.  and  the  A.M.E.E.  agree  to  the 
previous  resolutions,  these  Associations  may  appoint  two  represen- 
tatives— who  shall  be  members  of  the  E.P.E.A. — to  attend  the 
meeting  of  the  National  Executive  Council  of  the  E.P.E.A.  at 
Manchester,  on  July  27th,  to  discuss  and  approve  the  draft  consti- 
tution of  the  E.P.E.A.  This  draft,  in  turn,  to  be  submitted  to  the 
I.E.E.  The  representatives  of  the  two  Associations  first  named  to 
remain  as  part  of  the  National  Executive  Council  of  the  E.P.E.A. 
for  the  current  year. 

Royal  Visit  to  a  Power  Station.— The  King  and  Queen 

visited  the  London  and  South-Western  Railway  Co.'s  power  station 
on  Saturday  afternoon  last. 

Educational. — Municipal    College   of   Technology, 

Manchester. — We  have  received  the  Prospectus  of  the  191.S-19 
session,  containing  particulars  of  the  University  Engineering 
courses.  Prof.  Miles  Walker  is  the  head  of  the  electrical 
engineering  department. 
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Electric  Power  Supply  in  War-Time.  —  The  annual 
It-pert  of  the  Chief  Inspector  uf  Factories  and  Workshops 
contains  the  follo\\inij  extract  froui  a  short  report  by  Mr. 
G.  Scott  Earn,  electrical  inspector;  — 

The  use  of  electrical  energy"  has  enormously  increased 
during  the  war,  and  it  may  be  safely  stated  that  the  mar- 
vellous output  attained  by  munition  works  of  all  kinds  would 
have  been  impossible  but  for  the  augmented  public  supply 
of  electrical  energy  in  the  manufacturing  districts.  ITie 
increase  is  not  only  for  power  purposes  but  for  other  uses  as 
in  electro-chemical  processes,  steel  making,  welding,  &c. 
■fhe  demand  on  the  power  houses  has  been  such  that,  in 
iuauy  cases,  it  has  been  impossible  to  lay  off  the  plant  for 
overhaul  or  cleaning  at  the  proper  times,  and  shortage  of 
^tatT  has  led  to  longer  shifts  having  to  be  worked.  Manu- 
hicturers  of  steam  and  electrical  generating  plant  and  switch- 
boards have  been  very  busy  in  supplying  additional  machinery 
to  meet  the  rcquireiueuts  of  the  supply  undertakings,  and 
iiianufacturera  of  motors  and  accessories  for  use  in  the  works 
have  been  equally  pushed.  In  some  districts,  large  applica- 
tions for  iX)wer  supply  are  held  up  pending  delivers  of  plant. 

In  general  it  may  be  stated  that  the  new  installations  par- 
ticularly at  the  larger  munitions  works  have  been  of  a 
satisfactory  nature,  the  work  being  well  done  and  in  accord- 
ance with  the  Factory  Act  requirements,  although  certain 
exceptions  to  this  rule  have  been  met  with.  At  many  works 
ditliculty  has  been  experienced  in  obtaining  comi>etent  elec- 
trical engineers  to  supervise  extensions  or  to  look  after  the 
plant  in  operation,  and  several  of  the  accidents  occurring 
during  the  year  appear  to  have  been  due  to  the  employment 
of  persons  having  inadequate   training  or  experience. 

A  new  feature,  due  to  the  shortage  of  male  labour,  owing 
to  the  war,  is  the  employment  of  women  in  electrical  stations. 
fn  generating  stations  women  are  employed  as  general 
tleaners,  including  the  cleaning  of  standing  machinery. 
Dthers  of  a  better  educated  class  are  employed  as  assistants 
«n  the  switchboards,  working  under  supervision.  In  a  few 
mb-stations  they  are  employed  on  still  more  responsible 
tvork,  being  in  sole  charge  of  the  operation  of  the  plant,  in- 
rluding  the  running  of  motor  generators  or  rotary  convei-ters, 
with  the  accompanying  switching  and  regulating"  duties.  For 
such  work  the  women  have  to  be  very  carefully  selected  and 
have  to  undergo  a  period  of  training  under  supervision  before 
being  put  in  charge.  The  sub-stations  selected  have  also  to 
lie  suitable  as  regards  the  type  and  protection  of  the  plant 
and  the  duties  of  the  women  limited  to  the  routine  working 
of  the  same.  In  general,  however,  the  work  of  sub-station 
attendants  is,  for  obvious  reasons,  more  suitable  for  men. 
and  schemes  are  in  operation  for  the  training  of  disabled 
sailors  and  soldiers  for  this  work.  A  number  are,  in  fact 
already  so  employed.  This  work  appears  to  offer  very  suit- 
able employment  for  such  men  where  their  form  of  dis- 
ablement permits,  and  opens  up  a  useful  field  for  their 
permanent  occupation,  but  of  course  for  a  very  lunited 
number. 

Electric  Vehicle  Progress.— According  to  the  Elec- 
tric Vehicle  Section  of  the  N.E.L.A.,  U.S.A.,  arrangements 
have  been  completed  for  the  installation  of  electric  battery 
chairs  at  the  New  York  Zoological  Park.  These  chairs  will 
operate  at  a  speed  of  3^  miles  per  hour,  and  are  capable  of 
travelling  twenty  miles  on  one  batten-  charge.  Each  chair 
will  accommodate  two,  or  if  of  slight"  build,  three  persons 
and  they  are  simple  m  construction  and  operation  so  that 
anyone  may,  with  absolute  safety,  drive  at  will  through 
pedestriim  traffic.  The  cars  are  equipped  with  a  safety  guard 
which,  if  it  come  in  contact  with  any  obstruction,  will  apply 
emergency  brakes,  causing  the  car  to  stop  promptly  without 
injury  to  object  or  car.  The  vehicles  are  al.'io  fitted  with 
a  positive  govermng  device  which  controls  the  speed  on  down 
grades.  These  electnc  chairs  are  similar  in  design  to  those 
.suece,s.sfully  employed  at  the  San  FrancLsco  and  San  Diaao 
Expositions.  * 

Electric  vehicles  are  being  used  extensively  in  haulin" 
mail  and  parcel  post  matter  and  also  in  the  Navv  yards  and 
arsenals  ot  the  Government  in  Washington,  at  Panama  and 
l>y  the.  Bureau  of  Insular  Affaii's  in  Manila.  The  electric 
truck  IS  given  preference  on  the  score  of  economy  and  ease 
in  handhng  by  incompetent  drivers.  Also  the  freedom  from 
lire  risk  is  much  in  the>  favour  in  the  Navy  yards  and 
arsenals  where  inflammable  stores  and  ammunition  &c 
are  handled.  ' 

^^  alt*-]-  being  stored  and  cut  (natural  ice),  or  made 
must  be  delivered  at  considerable  cost.  It  was  found  that 
nearly  one-half  of  each  doHar  paid  by  the  consumer  went 
for  transport.  American  ice  dealers  are  installing  electric 
vehicles  in  mereasmgly  large  numbers,  as  they  have  proved 
Si  -1  J  11  ■  "^°^*'  *''^>'"'»'ni«  Means  of  city  transportation.  A 
Philadelphia  manufacturer  has  developed  a  special  tvpe  of 
electnc  truck  for  meeting  conditons  that  cannot  be  economi- 
cally handled  with  the  ordinary  5-ton  equipment.  The  special 
truck  IS  aiTanged  to  drive  on  the  front  wheels  only  the 
large  rear  wheels  being  steel  tired ;  the  speed  is  lower  and 
the  battei-y  .smaller,  resulting  in  a  materially  reduced  first 
cost,  and  a  reduction  in  amortisation  and  interest.  Main- 
tenance is  aLso  greatly  reduced,  resulting  in  a  total  cost  lower 
than  the  cost  of  doing  the  same  work  with  the  horse  equip- 
ment. .  ^    ^ 

Electnc  trucks  are  also  successfully  being  employed  in 
coal  dehvenes;  coal  dealers  are  rapidly  discarding  inefficient 


motive  power  and  turuing  to  electric  vehicles  to  relieve  their 
delivery  problems.  .\n  interesting  comparison  of  the  per- 
formance of  an  electric  truck  and  two  gasoline  trucks  operated 
in  Boston,  follows  :  Three  trucks  were  employed  on  a  con- 
tract for  coal  delivery.  The  round  trip  from  the  loading 
platform  was  3.7  miles,  conditions  of  loading  and  unloading 
were  exactly  the  same,  and  the  time  constituted  a  full  day's 
performance  for  each  truck.  The  electric  was  a  6-ton  unit, 
while  the  gas  trucks  were  5-ton,  and  4.o-ton  respectively. 
The  5-ton  gas  truck  delivered  49  tons  of  coal  in  VI  trips;  the 
4.5-ton  gas  truck  40  tons  in  13  trips,  and  the  G-ton  electric 
8(5  tons  in  13  trips.  The  actual  running  time  of  the  electric 
truck  was  from  7.12  in  the  morning  until  4.40  in  the  after- 
noon with  one  half-hour  out  for  lunch.  It  will  l>e  noticed  that 
the  electric  was  consistently  overloaded,  while  both  gas 
trucks  were  underloaded.  The  battery  of  the  electric  truck 
was  boosted  once  during  this  period.  The  two  gas  trucks 
hauled  practically  the  same  amount  of  coal  during  the  day 
that  was  hauled  by  one  electric  truck.  That  this  was  not 
a  frenk  ]>eifonnnnce  of  the  electric  is  evidenced  by  the  fact 
that  the  next  day  the  electric  earned  1'2  loads  of  78  tons, 
and  the  following  day  1'2  loads  of  76  tons,  making  a  total 
of  240  tons  in  three  nine-hour  days.  This  same  electric,  a 
few  days  later,  on  shorter  hauls,  delivered  123.5  tons  of  coal 
in  19  loads,  leaving  with  the  first  load  at  7.12  a.m.  and 
finishing  at  the  garage  at  5.05  p.m.  with  about  three-quarters 
of  an  hour  rest  at  noon.  The  loading  time  was  six  minutes 
per  load,  and  the  actual  miles  covered  were  26.5.  The 
company  operating  these  ti-ucks  estimates  that  its  per  diem 
cost  on  the  gasoline  trucks  is  from  50  to  70  per  cent,  greater 
than  it  is  on  an  electric. 

The  Wandsworth  National  Kitchen.-^On  Thursday  last 
week  the  i'ood  Committee  of  the  Council  opened  the  national 
kit<'hen  and  restaurant  instadled  at  the  public  baths,  Wands- 
worth. Guided  by  the  experience  of  other  London  boroughs, 
electricity  has  been  adopted  for  all  cooking  purixjses,  except 
those  for  which  the  exi.sting  steam  supply  could  be  success- 
fully employed.  Provision  is  made  for  supplying  between 
l,bik)  and  2,500  daily,  and  there  is  seating  accommodation 
for  200  people.  Tlie  prices  charged  are  about  the  same  as 
those  ruling  at  other  national  kitchens,  and  food  can  be 
eaten  on  the  premises  or  taken  away  in  vessels  brought  by 
customers.  The  Brompton  &  Kensington  Accessories  Co., 
Ltd.,  installed  the  electrical  equipment,  which  comprises  two 
fi.'ih  fryers,  four  boiling  plates,  and  two  "F"  type  roasting 
and  baking  ovens,  a  five-tier  electric  steamer  being  on  order. 
The  ovens  are  of  sub.stantial  cast-iron  construction ;  they  are 
finished  black,  the  mouldings  of  the  doors  being  polished 
bright.  Each  oven  has  a  cooking  space  measuring  2  ft.  4  in, 
by  2  ft.  7  in.  by  2  ft.,  giving  a  capacity  of  12  cu.  ft.. 
and  is  fitted  with  three  grid  shelves,  meat  hook,  and  a 
drawer  underneath  to  catch  the  fat.  The  ovens  are  heavily 
lagged  on  all  sides;  standard  B.  and  K.  elements  are  fitted 
at  back  and  sides,  the  loading  being  at  full  heat  7.2  kw. 
Ileat  control  is  effected  at  a  switch  panel  mounted  above 
the  oven ;  two  rotary  three-heat  switches,  double-pole  fuses, 
and  pilot  lamps  are  provided. 

The  four  boiling  plates  are  each  fitted  with  a  6-in.  ojien- 
type  ring  mounted  flush  with  the  surface  of  a  polished  cast 
iron  plate  measuring  18  in.  by  H  in.,  each  ring  being  loaded 
to  a  maximum  of  1.2  kw.,  and  arranged  for  three-heat 
control  from  a  switch  panel  fixed  on  the  wall  behind,  fitted 
with  a  pilot  lamp,  d.p.  fuse,  and  rotary  switch.  The  Jackson 
fish  fryers  consist  of  oval  cast-iron  pans,  18  in.  by  12  in.  by 
10  in.  deep,  with  elements  bolted  to  the  base,  and  controlled 
from  the  wall  behind.    Each  pan  is  loaded  to  2.5  kw. 

The  five-tier  steamer  which  is  on  order  will  be  loaded  to 
4  KW.,  and  will  be  used  for  steaming  vegetables,  puddings, 
&c.;  it  will  cook  200  lb.  of  potatoes  in  35  minutes,  a  ham 
being  boiled   in  the  water  vessel  at  the  same  time. 

The  electrical  equipment  will  have  a  connected  load  of 
28.2  KW.  when  the  steamer  has  been  installed.  The  cookers 
are  balanced  across  the  three-wire  a.c.  system,  the  pressure 
between  outers  and  neutral  being  205  volts.  All  baking, 
roasting,  fish  frying  and  boiling  will  be  done  electrically, 
and  much  of  the  duty  at  present  carried  out  by  steam  will 
be  performed  by  the  B.  and  K.  steamer  when  it  has  been 
delivered. 

A  Super-station  for  the  Midlands.— In  view  of  the 
Government's  national  scheme  for  the  better  utilisation  of  the 
coal  resources  of  the  country,  the  Nottingham  City  Council 
recently  apix)inted  a  committee  to  deal  with  the  bearing  of 
the  matter  upon  the  East  Midlands  district,  of  which 
Nottingham  is  the  centre,  and  to  con-sider  the  possibility  of 
the  e.stablishment  therein  of  one  of  the  great  electrical  power 
.stations  which  it  is  proposed  to  .set  up  in  various  parts  of 
the  country.  This  report,  involving  considerations  of  a  far- 
reaching  character,  has  been  prepared,  and  came  up  for  con- 
.sideration  at  a  .special  meeting  of  the  Council  last  week. 
The  committee  recommended  that  in  view  of  the  natural  ad- 
vantages possessed  by  the  city,  steps  should  be  taken  to 
secure  the  estabUshment  in  the  district  of  one  of  the  new 
large  electrical  power  stations.  Four  sites  regarded  as  possess- 
ing in  a  peculiar  degree  the  advantages  necessary  for  the  pur- 
pose were  brought  under  consideration,  these  being  situated 
within  close  proximity  to  the  city — one  near  Clifton  Colliery,  . 
Milford;  another  half  a  mile  below  Trent  Bridge;  the  third 
a  mile  below  the  weir  at  Colwick.  and  the  other  near  Col- 
wick  sidings.  It  was  suggested  that  a  racUus  of  supply  ex- 
tending over  40  miles  might  be  economically  dealt  with  under 
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the  acheme,  this  including  within  its  scope  Sheffield,  Chester- 
field, Mansfield,  Newark,  Retford,  Lincohi,  Loughborough, 
Leicester,  Kettering,  Burtpu-ou-Trent,  Derby  and  Ilkeston. 
The  report  pointed  out  that  Nottingham  district  had  the  essen- 
tial factors  required  for  so  large  a  station  as  the  one  proiwsed, 
these  including  an  ample  water  supply,  proximity  of  collieries, 
suitability  of  cumummcations,  and  large  industries  requiring 
electric  power.  With  regard  to  the  method  of  working,  it 
was  suggested  that  the  most  economical  plan  would  be  to 
convert  the  coal  into  gas  and  recover  the  ainmonimn  sulphate, 
using  the  gas  to  produce  electrical  power.  The  fuel  proposed 
to  be  used  i.s  Top  Hard  Slack  and  "Jacks,"  both  inferior 
fuels  which  in  normal  tunes  are  unsaleable,  and  of  which  a 
large  proportion  is  left  in  the  mines,  the  scheme  being  thus 
designed  to  convert  into  national  wealth  what  has  hitherto 
been  a  national  loss.  The  recovery  of  by-products,  as  to 
which  the  report  embotlied  elaborate  figures,  was  regarded 
by  the  committee  as  one  of  the  important  elements  in  the 
scheme. 

As   an   outcome   of   the   meeting   of    the   Corporation,    the 
special  committee  was  reconstituted  upon  a  larger  basis,  and 
power   was    given    to   engage   expert    advice    in    preparing    a 
scheme,  it    being  suggested   that  in   all   thiit  was  done    the 
committee  having  charge  of  the  city  electricity  undertaking 
should   be  consulted.    Mr.     R.    H.     Swain,  chairman   of  the 
Electricity  Committee,  urged  that  the  proiX)sed  area  of_supply, 
embracing  territory  within  a  radius  of  40  miles  of  Nottinghaiu, 
was  much  too  extensive,  and  that  it  ought  not  on  any  account 
to  exceed  '25  miles.    He  added  that  it  was  never  intended  that 
Sheffield,  which  would  have  a  scheme  of  its  own,  should  be 
included.    Mr.  Atkey,  the  chairman  of  the  committee,  whose  re- 
port was  adopted,  explained  that  as  large  rings  were   being 
drawn  upon  the  map  by  other  public  bodies  to  indicate  the  pos- 
sible .sphere  of  their  activities,_Nottingham  had  acted  similarly. 
He  emphasised  the  importance  of  the  scheme   from,  among 
other  points  of  view,  the  possibility   which  it  would  afford 
of  producing  motor  spirit,  for  which  hitherto  they  had  been 
too  much  dei>endent  upon  foreign  supplies.    A  great  national 
purpose   would,   he  urged,  be  served   by  effectively  handling 
the  national  question  of  electricity  supply  from   large  ix)wer 
stations,  and   it  was  intended   that   Nottingham,  situated  in 
the  midst  of  a  rich  coalfield,  should  not  be  left  behind  in  the 
matter.    Sir  Arthur  Duckhani  had  told  them  that  the  Govern- 
ment was  more  likely  to  yield  to  the  wishes  of  those  public 
authorities  which  had  themselves  shown  the  initiative  by  tak- 
ing action  than  to  give  precedence  to  those  which  had  done 
nothing.    An  amendment  was  proposed,  but  was  not  seconded, 
limiting  the  powers  of  the  committee  to  those  of  an  advisory 
character,    without  executive   functions,  Mr.  Atkey    pointing 
out    that   there   was   no   reason    to   fear    that   in    any    action 
that   was    taken   the  committee    would   nan    counter    to  the 
general    wishes    of   the   Council.      Major  Walker,  managing 
director   of  the   Clifton   Collieries,    one   of  the    chief  under- 
takings in  the  neighbourhood  of  Nottingham,  contended  that 
the  time  was  ripe  for  action,  and  that  if  the  CouncO  did  not 
do  what  was  necessary,   somebody  else  might  step  in.     The 
committee   by   the   vote  of   the  Council    was  empowered    to 
take  all   requisite  steps. 

Advantages  of  High  Pressure  and  High  Superheat  in 

steam-plant  Operation. — The  advantagfea  of   high  pressure  and 

superheat  as  affcrtmg  steam-plant  efficiency,  by  Eskil  Berg, 
and  condensers,  by  D.  W.  R.  Morgan,  were  the  topics  of 
papers  presented  before  a  joint  meeting  of  the  A.I.E.E.,  the 
Westei'n  Society  of  Engineers  and  the  American  Society  of 
Mechanical  Engineers  at  Chicago  on  June  17th. 

Mr.  Berg  strongly  favoured  the  adoption  of  higher  pressures 
and  higher  temperatmes  than  are  .now  considered  standard 
in  this  country  in  order  to  improve  plant  efficiency.  He 
especially  favoured  higher  pressure.  His  paper  was  replete 
with  data  showing  the  possible  saving  in  fuel  which  could 
be  made  by  such  means.  As  indicative  of  the  character 
of  these  data,  Mr.  Berg  presented  a  table  showing  that  a 
plant  oi>erating  with  800  lb.  boiler  pressure  and  SfKj  deg. 
superheat  containing  turbines  85  per  cent,  efficient  and  boilers 
88  per  cent,  efficient,   could   produce   1   KW.-hour  on   11,750 

li.T.U. 

Answering  a  question  on  the  cost  of  high-temperature  and 
high-pressure  equipment,  Mr.  Berg  expressed  the  opinion 
that  after  development  charges  had  been  eliminated  this 
equipment  would  be  cheaper  than  now  produced  for  stan- 
dard  pressures  and  temperatures. 

Mr.  Morgan  described  the  improvements  in  condenser  build- 
ing which  had  been  made  by  the  Westinghouse  company. 
He  also  predicted  that  the  war  would  probably  make  it  neces- 
sary for  central  stations  to  use  more  jet  condensers  and  to 
use  steel  tubes  or  tube"  of  other  than  bronze  metal  in  surface 
condensers  in  order  to  conserve  for  actual  war  utes  metals 
more  sorely  needed. 

Mr.  Morgan,  in  his  closing  remarks,  urged  attempts  to 
go  from  '28  in.  to  '29  in.  (71  cm.  to  7.3  cm  )  of  vacuum,  thus 
eftectmg  a  saving  of  4  per  cent. 

The    Future  of   the   Electric    Pump    in    Lybia. — The 

system  used  by  the  Arabs  to  draw  water  from  the  wells  is  centuries 
old  ;  hence  it  is  not  surprisinf;  that  the  installation  of  the  first 
electric  pumpinfr  plant  met  with  an  extraordinary  success.  Un- 
luckily, to  the  first  triumph  suceeded  a  bitter  illusion,  which  has 
considerably  discouraged  the  natives.  In  the  first  place,  the  local 
electrical  company  had  not  prepared  for  a  g^reat  call,  and  its  stock 


was  soon  exhausted  ;  in  the  second  place,  and  most  important  of 
all,  the  lines  and  transformers  and  network  were  not  suited  to  the 
local  conditions,  and  especially  the  atmosphere.  Hence  resulted  an 
ineffective  service,  which  disgusted  new  users.  Furthermore,  the 
electric  pumps  were  not  set  up  in  accordance  with  any  rational 
technical  method,  and  were  left  to  be  worked  without  any  super- 
vision, and  the  consequent  accidents  made  a  disastrous  impression. 
Nevertheless,  these  plants  have  a  great  future  before  them  in  Lybia 
on  condition  that  makers  do  not  limit  their  operations  to  merely 
supplying  the  plants  to  local  agents,  but  themselves  direct  the 
installations  and  supervise  their  working  until  such  time  aa  the 
users  have  become  masters  of  their  new  acqui&itious.—Eletti-utecnicn. 

Foreign    Trade. — The    June    Figures. — The   official 

returns  of  imports  and  exports  during  last  month  contain  the 
followinsr  electrical  and  machinery  figures  :— 


Ju/ie,  Inc.  or  6  months,  1918. 

1918.  dec            Inc.  or  dec. 

115,822  +   31,550       -     194,242 

1,139,833  -1-471,790       +  1,581,407 


151,994         -   92,303       -     572,420 
1.571,980  -   46,144        -  1,961,020 


Imports. 
Electrical  goods 
Machinery 

Exports. 
Electrical  goods 
Machinery 

The  County   of   London   Royal    Engineer   Volunteers 

(London  Army  Troops  Companies).— This  Corps  arose  out  of  the 
amalgamation  of  three  Volunteer  organisations— those  of  the 
Engineering  Institutions,  the  Architects,  and  the  staff  of  the 
L.C.C.— and  its  doings  have  been  regularly  chronicled  in  our 
columns.  Important  duties  have  been  assigned  to  the  Corps,  and 
recruits  are  ureently  required  to  enable  them  to  be  effectively 
carried  out.     Its  work  is  of  a  character  particularly  interesting  to 


PI   ROYAL  ENGINEER 
VOLUNTEERS 


RECRUITS 

WANTED 

Technical    Knowledge 
Not    Essential. 


CARPENTERS  ENGINEERS 

BRICKLAYERS  ARCHITECTS 

ALL      MECHANICAL      TRADESMEN 


engineers,  who,  moreover,  would  find  themselves  in  the  oongenial 
company  of  brother  engineers,  and  would  enjoy  the  annual  camps, 
during  which  pontooning,  bridging,  obstacles,  demolitions,  kc. 
form  part  of  the  exercises  undertaken.  An  illustrated  brochure 
has  been  issued  priving  details  regarding  the  Corps  and  its  work, 
and  can  be  obtained  from  the  Adjutant,  Headquarters,  Balderton 
Street,  W.  1.  We  reproduce  herewith  in  miniature  a  poster  which 
suggestively  invites  recruits  to  join  up. 

Appointments  Vacant.— Fitter  for  the  Urbau   Electric 

Supply  Co.  ;  electrical  mechanic  for  gas  works  plant  for  the  War- 
rington Corporation  ;  resident  electrical  engineer  for  Ebbw  Vale 
U.D.C.  at  £250  :  assistant  electrical  engineer  for  the  Welsh  Metro- 
politan War  Hospital,  Whitchurch,  near  Cardiff  ;  assistant  mains 
engineer  for  the  Calcutta  Electric  Supply  Corporation.  Ltd.  ;  shift 
engineer  (£2  10s.  -I-  £1  8s.  9d)  for  the  Oldham  Corporation  ;  elec- 
trical artificers  (2s.  fid.  +  Is.  8d.  per  day")  for  the  Royal  Marine 
Submarine  Miners  ;  shift  engineer  for  the  Rawtenstal!  Corporation  ; 
electrical  draughtsman  for  the  Admiralty  ;  shift  engineer  (£3  5s. 
-f  12i  per  cent.)  for  Radcliffe  U.D.C.  See  our  advertisement  pages 
to-day. 

Imperial  Preference. — In  a  speech  delivered  on  Wed- 
nesday at  the  West  India  Club,  iu  London,  Mr.  Walter  Long, 
Secretary  of  State  for  the  Colonies,  said  that  the  Committee  of  the 
Cabinet  which  had  considered  the  question  of  trade  within  the 
Empire  after  the  war  h;wl  decided  in  favour  of  Preferential  trade 
within  the  Empire,  and  the  Cabinet  had  given  approval  to  the 
scheme. 
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OUR   PERSONAL   COLUMN. 

The  Editm-$  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  fide  of  the  profession  and  indiistrij. 
also  electric  tramway  and  railway  oficials,  to  keep  readers  of  tht 
Electrical  Review  posted  as  to  their  mocements. 

Central  Station   and  Tramway  Officials.— Tbe   South 

Lancashire  Tramways  Co.  has  appointed  Mk.  Wm.  R.  .Vsdekson. 
cable  and  sub-station  siii)erinteudent,  to  the  position  of  resident 
eng-ineer.  and  Ml!.  A.  \Villi.\ms,  charpe  engineer,  to  that  ol'  cable 
and  sub-station  superintendent. 

The  Lincoln  T.C.  has  decided  to  increase  the  salary  of  Mit. 
Stanley  Clegu.  electrical  engineer  and  tramway  manager,  by 
£250  a  year  from  August  1st. 

The  Barnsley  T.C.  has  appointed  Mb.  E.  C.  Laze.nby  as  shift 
engineer  at  the  electricity  works  at  £156  a  year,  plus  \2\  per  cent, 
war  bonus. 

The  Barnsley  T.C.  has  resolved  that  Capt.  Barker  act  as  con- 
sulting engineer  at  the  electricity  works  for  the  remainder  of  the 
war  at  a  salary  of  £22.")  a  year. 

The  Brighton  Lighting  Committee  recommends  that  the  salary 
of  the  engineer  and  manager.  Mr.  J.  Christie,  bo  increased  by 
£  100  as  from  January  last.  It  states  that  Mr.  Christie,  whose  salary 
is  £1.000  a  year,  is  debarred  from  participating  in  the  scheme  of 
war  bonus  granted  to  every  other  member  of  the  staff,  under  the 
awards  of  Sir  George  Askwith  and  the  Committee  on  Production. 

Mr.  R.  S.  Pilcher,  tramway  manager  at  Aberdeen,  is  recom- 
mended for  the  appointment  of  tramway  manager  under  the  Edin- 
burgh Corporation,  at  £1,000  per  annum. 

General. — The  ( >fficers,  X.C.O.'s.and  men  of  the  Warwick- 
shire R.E.  ( Volunteere)  have  recognised  the  services  rendered  to 
them  by  Capt.  S.  T.  Pembertox,  who  acted  as  Adjutant  for  nearly 
three  years,  by  presenting  him  with  a  handsome  silver  centre  piece 
and  side  dishes  on  July  20th.  The  presentation  was  made  at  a  full 
muster  of  officers  and  men  by  the  Commanding  Officer  (Major  U. 
Shanks),  who  referred  to  the  ungrudging  efforts  made  by  Capt. 
Pemberton  to  maintain  the  membership  and  efficiency  of  the  Corps 
during  the  time  he  acted  as  Adjutant.  Capt.  Pemberton  was  one 
of  the  first  to  join  the  Volunteers  shortly  after  war  broke  out,  and 
has  been  associated  with  the  Engineers  ever  since.  He  retains  his 
position  as  Captain  of  the  Signal  Company,  and  the  Corps  will  con- 
tinue to  have  the  benefit  of  his  experience.  Mr.  R.  A.  Chattock 
(Hon.  Colonel)  testified  to  the  good  work  done  by  Capt.  Pemberton, 
and  appreciative  remarks  were  made  by  Capt.  Jenkins,  Lieut.  G.  0. 
Donovan.  Lieut.  Marples,  and  Lieut.  Varnom.  who  have  all  been 
associated  with  him  since  the  Corps  was  raised. 

In  consequence  of  extra  services,  an  additional  payment  of  £130 
has  been  made  to  Mr.  W.  Brew,  head  of  the  electrical  engineering 
department  of  the  Municipal  Technical  School,  Birmingham.  Mr. 
H.  Spooxer  has  been  engaged  as  workshop  teacher  for  the  Electrical 
Engineering  Classes  for  Disabled  Soldiers,  at  a  salary  of  £  1 5(3  per 
annum,  plus  £  52  war  allowance. 

Mr.  Regi.vald  Griffix,  electrical  engineer,  who  was  respon- 
sible for  the  introduction  of  public  electric  lighting  in  Monaster- 
evan.  Co.  Kildare.  has  been  appointed  district  engineer  to  the  Board 
of  Trade  Coal  Mines  Department. 

Roll  of  Honour. — Captain  A.  E.  Gore,  N.  Staffs  Regi- 
ment, formerly  a  draughtsman  at  the  Dynamo  Works  of  Siemens 
Tiros.,  Stafford,  has  been  mentioned  in  French  .\rmy  Orders  for 
bravery  in  action  on  .June  tith. 

Sergeant  F.  G.  Gorixg  A.S.C.  (M.T.),  who  was  partner  with  Mr. 
Bruce  Collier  in  the  Electric  and  (ieneral  Lighting  Co.,  Farnham 
(Surrey),  has  been  awarded  the  Meritorious  Service  Medal. 

Private  J.  H.  Johxsox,  who  has  died  suddenly  at  Salonika,  wiis 
chief  assistant  engineer  of  the  Merthyr  Tydfil  Electric  Traction  and 
Lighting  Co..  Ltd. 

Private  \V.  Si(|^ck,  Duke  of  Wellington's  Regiment,  who  has 
died  after  discharge  owing  to  wounds,  was  at  the  Chesterfield 
Corporation  electricity  works. 

Secosd-Lieit.  B.  M.  Badcock.  Sherwood  Foresters,  who  has 
fallen  in  action,  was  in  the  electrical  engineering  department  of 
the  Staveley  Coal  and  Iron  Co.,  Ltd.,  of  Chesterfield. 

Private  J.  T.  Price,  of  the  Aberystwyth  E.L.  works  staff,  is  a 
prisoner  of  war  at  Limburg. 

Wireless  Operator  Cecil  F.  Xewbery,  of  the  Marconi 
School,  London,  has  lost  his  life  on  his  first  voyage. 

Wireless  Operator  C.  E.  Mather  has  been  awarded  the  Dis- 
tinguished Service  Medal  for  services  rendered  on  a  mine-sweeper 
mined  last  November. 

Private  Wm.  Holme,  Lanes.  Fusiliers,  who  has  died  of  wounds, 
was  in  civU  life  engaged  in  the  electrical  department  of  the  *Vigan 
Coal  and  Iron  Co. 

Private  W.  A.  Chapman,  Welsh  Regiment,  who  has  been  com- 
mended for  distinguished  conduct  in  the  field,  was  employed  by 
Messrs.  Dick.  Kerr  k  Co..  Ltd..  Preston. 

Private  A.  J.  McQdaid,  Manchester  Regiment,  who  is  a 
prisoner  of  war  in  Germany,  was  employed  at  the  Wigan 
Corporation  electricity  works. 

Sergeant  W.  W.  HrGHES,  who.  previous  to  enlisting  in  August, 
1914,  was  on  the  telegraph  staff  of  the  Leeds  General  Post  Office, 
has  been  awarded  the  Meritorious  Service  Medal  for  services 
rendered  with  the  R.E.  Wireless  Signals  Section. 

Ma.jor  H.  C.  Thomas,  who  in  civil  life  was  an  electrical  engi- 
neer in  London,  has  been  gazetted  lieutenant-colonel.  Colonel 
Thomas,  who  is  28  years  of  age,  has  seen  three  years'  service 
at  the  Front,  and  is  an  Assistant  Director  of  Signalling  at  the 
Horse  Guards. 


Obituary. — 'I'hc  death  is  announced  from  Herlin,  at  the 
age  of  i>5  years,  of  Herr  .\rnold  von  Siemens,  eldest  son  of  the 
late  Werner  von  Siemens  :  the  deceased  was  a  director  of  the 
Siemens  A:  Halske  Co.  and  of  the  Siemens-Schuckertwerke. 

We  regret  to  announce  the  death  of  Mr.  T.  Haves,  resident 
engineer  of  the  .South  Lancashire  Tramways  Co.  Mr.  Hayes,  who 
w^as  only  40  years  of  age,  had  been  connected  with  the  company  for 
the  past  H  years. 

The  death  occurred  suddenly,  on  July  17th,  at  Birmingham,  of 
Mr.  F.W.V.  Mitchell,  in  his  77th  year.  He  wsis  one  of  the  original 
directors  of  the  Birmingham  Electric  Supply  Co..  whose  under- 
taking was  taken  over  by  the  Corporation. 


NEW     COMPANIES     REGISTERED, 


Engineerinfl    Proprietary,    Ltd,    (150,985). — Private    coni- 

p;my.  Ke{*ist,.i-cil  July  irtli.  Capital.  £'100  in  £'1  shares.  Manufaciun-rs 
of  aircr.'tfi  and  ronipunent  parts  thereof,  manufacturers  o(  elwtrical  appli- 
ances and  material,  electrical  and  general  engineers,  &x.  The  subscribers 
(each  with  one  share)  are  :— C.  Nathan,  Clanricarde  Gardens,  S.W..  secre- 
tary; E.  R.  While,  2'J,  Malvern  Kuad,  Thornton  Henth,  secretary.  The  first 
directors  arc  to  be  appointed  by  the  subscribers.  Registered  office  :  97,  New 
Bomi    Street,   W.  1. 

Non=Conductors,     Ltd.      (151,000).  —  Private     company. 

Registered  July  19th.  Cipital,  k:m  in  £1  shares.  'To  acquire  from  W. 
Sumner  and  G.  F.  Dagnall  the  bi-ncfit  of  certain  inventions  relating  to  non- 
conducting substances  and  compositions,  &c.,  and  to  carry  on  the  business 
of  manufacturers  of  mineral,  rubber,  asphalte,  compounds  for  use  in  refri- 
gerating chambers  or  cold  stores,  insulating  compositions,  packings,  &c.  The 
subscribers  (each  with  oni  share)  are :— A.  Lawson,  27,  Stalbridge  Avenue. 
Liverpool^  cashier;  J.  13.  Kenny,  35,  Wellington  Avenue,  Liverpool,  accouni- 
ant's  clerk.  The  first  directors  are  to  be  appointed  by  the  subscribers.  Soli- 
citor ;    H.    T.    Smith,    fi,    Newington,    Liverpool. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Aluminium     Corporation,     Ltd. — Two    inortf<a!<es    dated 

June  2t)th,  WIS,  lo  secure  i300  and  £1.000  respectively,  chargi-d  on  tarnis  in 
Llanrhvchwin,  Carnarvon.  Holders;  (a)  Misses  M.  and  E.  Davies,  ih)  R.  S. 
fhamberlaii    and    Miss    L.   G.   Chamberlain. 


CITY     NOTES. 


Great  Northern 

Telejjraph 

Co.,  Ltd., 

of  Denmark. 


.\t  the  lucetiug  Lii.ld  ou  June  'J'Jtli  at 
Coi>enhageu,  Gonsul-Geueral  W.  Wei.ma.n.n 
said  that  the  ditKculties  of  European 
cable  maint-enauce  were  felt  more  inten- 
sively now  than  at  any  previous  time, 
with  the  result  that  several  of  the  com- 
pauy'.s  mo.st  important  Euroi)ean  cables  were  useless  for  the 
present.  The  cable  bt^?amer  "  H.  C.  Orsted  "  had  been  oc- 
cupied for  161  days.  The  two  cable  steamers  in  the  Far 
East,  the  "Store  Nordiske "  and  the  "  Pacific,  had  been 
occupied  for  '250  days,  1'28  of  which  were  for  the  account  of 
other  administrations.  Owing  to  the  circumstances  prevail- 
ing in  Russia,  the  Wladiwostock  and  Kiachta.  routes  had 
taken  only  a  very  small  share  in  the  transmission  of  the 
traffic  between  Euroi)e  and  the  Far  East.  They  had  tried  to 
remedy  the  interruptions  mentioned  above  by  appropriating 
the  remaining  cables  in  the  most  advantageous  way  to  the 
use  of  the  several  countries  served  by  the  lines.  After  the 
fire  in  their  building  at  Shanghai  they  took  steps  to  provide 
for  suitable  fireproof  premises  for  station  and  offices.  The 
building  was  expected  to  be  completed  by  the  end  of  1920, 
when  the  lease  of  the  present  building  expires.  In  the  new 
building  they  would  be  able  to  accommodate  the  telegraph 
stations  and  offices  ot  the  Eastern  Extension,  Australa.sia  and 
China  Co.  and  the  Commercial  Pacific  Co.,  besides  other 
tenants.  The  cable  deiwt  at  Tuborg  will  be  adandoned,  and 
a  new  cable  depot  will  be  built  on  a  leased  plot  of  ground 
within  the  Free  Harbour  of  ■  Copenhagen,  the  harbour  of 
Tuborg  being  too  shallow  for  the  new  cable  steamer  which 
it  has  become  necessary  to  build,  as  soon  as  circumstances 
pennit,  to  replace  the  "  H.  C.  Qjsted."  The  Government 
of  Iceland  obtained  from  the  company  a  loan  of  £27,-500  for 
developing  the  Icelandic  telegraph  and  telephone  systems. 
The  difficulties  of  the  food  supply  have  made  themselves  felt 
in  nearly  all  the  countries  in  which  the  staff  is  employed. 
The  company  has  tried  to  remedy  these  difficulties  by  grant-  ; 
ing  liberal  extra  allowances  and,  whenever  necessary,  by 
sending  supplies  of  provisions  from  Denmark.  This  specially 
applies  to  Petrograd,  where  the  company  continues  to  keep 
a  ratheiv large  staff  in  order  to  be  able  to  resume  the  instru- 
ment service  itself  at  the  shortest  notice,  as  soon  as  the  neces- 
sary permission  has  been  given  by  the  Ru.ssian  authorities. 
\  vear  ago  he  said  that  they  had  to  be  prepared  for  a  con- 
siderable decrease  of  the  net  receipts,  at  all  events  after  the 
conclusion  of  peace.  The  decrease  had  already  commenced^ 
and  the  net  result  of  the  year's  working  was  about  £157,400 
lower  than  that  of  the  preceding  year.  The  cause  of  this 
considerable  decline  was  to  be  found,  partly  m  the  great  loss 
on  exchange,  partly  in  the  heavy  increase  of  the  expenses. 
While  the  rates  of  exchange  might  approach  the  par  rates 
within  a  reasonable  space  of  time  after  peace,  even  with  the 
exercise  of  strict  economy  the  expenses  were  likely  to  con- 
tinue abnormallv  high  for  a  long  time  to  come.    The  result 
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ot  the  year's  working  had,  however,  been  so  satisfactory  that 
they  proposed  a  total  dividend  and  bonus  of  £'22  per  cent, 
(only  2  per  cent,  less  fhan  last  year).  Nobody  could  cast 
the  horoscope  of  the  company  at  the  present  moment.  A 
considerable  change  had  taken  place  in  regard  to  the  traffic 
transmitted  by  the  company,  the  important  telegraphic  cor- 
respondence with  Russia  having  been  reduced  to  a  minimum, 
owmg  to  the  revolution,  the  possible  Elects  of  which  on 
their  future  position  could  not  as  yet  be  foretold.  On  the 
other  hand,  the  traffic  in  the  Far  East  had  continued  to 
develop  satisfactorily. 

Sir  Frank  A.    Swettenham   presided   at 
Singapore  Elec=      the  ordinai-y  general  meeting,  held  on  July 
trie  Tramways,     16th.    The  profit  for  the  year  was  £4,274, 
Ltd.  compared    with   £9,913   for   the   preceding 

year,  and  subject,  as  usual,  to  the  royalty 
payable  to  the  Municipahty  Commissioners  in  Singapore. 
Traffic  receipts  were  £1,140  better  than  the  previous 
year,  and  the  sale  of  electric  energy  also  increased 
by     £1,0S0.  Costs     in     all     directions     had     increased, 

especially  the  cost  of  coal ;  energy  generated  by  steam 
cost  about  3i  times  more  than  when  generated  by 
Diesel  plant.  Endeavours  had  been  made  to  induce  the 
Municipal  Commissioners  to  modify  the  tei-ms  of  the  con- 
tract for  the  supply  of  energy,  but  without  success.  There 
was  a  profit  on  the  sale  of  energy  in  1917,  but  towards  the 
end  of  the  year  they  were  making  a  loss,  and  the  loss  would 
be  severely  felt  during  the  current  year  unless  the  Commis- 
sioners could  be  induced  to  pay  a  fair  price  for  energy.  The 
expenses  of  the  whole  undertaking  represented  65.9  per  cent, 
of  the  total  receipts,  while  Singapore  expenses  were  61.1  per 
cent,  of  Singapore  revenue.  These  figures  compared  with  59 
per  cent,  and  57,8  per  cent,  for  1916.  An  interim  dividend 
of  5  per  cent,  was  paid  on  July  3rd,  and  it  was  decided  not 
to  distribute  any  further  profits  at  present. 

The    A.G.   fur   Elektroteehnische    Vnter- 
German  nekmungen,  of  Munich,  reports  net  profits 

Companies.         for  1917   which  allow  of  the   payment  of 
the  arrears  of  interest  on  the  preference 
shares  for  1916. 
The  Elektro-Salpeter   Werke  A.G.,  of  Zschorncwiti,   which 
obtains  power  from  the  Electrowerke  (Bitterfeld  lignite),  re- 
ports a  loss  of  £23,000  in  1917,  after  having  allocated  £43,000 
to  depi'eciation,  as  against  £4,700  in  1916.    As  a  consequence 
the  deficiency  becomes  increased  to  £65,000  on  a  share  capital 
of  £150,000. 

The  Klekha  A.G.,  of  Dresden,  which  owns  supply  works, 
and  is  also  interested  in  others,  reports  that  most  of  the 
undertakings  yielded  unsatisfactory  results  in  1917-18.  After 
making  provision  for  depreciation,  the  accounts  reveal  a  loss 
of  £2,20(_l,  as  compared  with  a  loss  of  £6,000  in  the  previous 
12  months,  which  has  been  covered  out  of  the  reserve  fund. 
The  directors  of  the  C.  Lorenz  A.G.,  of  Berltn,  state  that 
the  profits  realised  in  1917  did  not  correspond  with  the  con- 
siderably greater  turnover,  and  the  constantly  gi-owing  ex- 
penses were  accompanied  by  partly  unprofitable  sale  prices. 
The  net  profits  amounted  to  £100,000,  as  against  £110,(_)00  in 
1916,  and  the  dividend  is  35  per  cent,  on  the  share  capital  of 
£225,000,  being  the  same  as  in  the  previous  year. 

The  Elektrizitats  A.G.  vorm.  If.  Lahmeyer  &  Co.,  of 
Fru)ik  fori -on-Main,  which  continues  a  purely  investment  corn- 
pany,  repoi-ts  a  considerable  expansion  in  the  supply  busi- 
ness of  the  lighting  and  ix)wer  undertakings  and  in  the  tram- 
way traffic  on  the  one  hand,  and  a  large  increase  in  the 
working  expenses  on  the  other.  As  net  profits  the  accounts 
indicate  the  sum  of  £134,000,  as  against  £130,000  in  1916, 
and  the  dividend  is  8  per  cent,  on  share  capital  of  £1,500,000, 
as  in  the  preceding  year. 

The  Dcutsch-Nicderlandische  Telegraphcn  Gesellschaft,  of 
Cologne,  reporting  on  the  year  1917,  states  that  only  scanty 
news  was  received  from  the  Far  East,  from  which  it  was 
concluded  that  no  material  alterations  had  taken  place  in 
the  conditions  of  the  stations  and  cables  since  1916.  The  net 
profits  and  balance  forward  are  I'eturned  at  £26,000,  as  com- 
pared with  fiK.OOO,  and  a  dividend  of  6  per  cent,  on  the 
ordinary  .share  capital  of  £3.50,000  is  proposed,  being  the 
same  rate  as  in  the  preceding  year. 

The  Electro  Treuband  A.G.,  of  Berlin,  w'hich  was  originally 
ft)rmed  by  the  Siemens  &  Halske  Co.  and  the  Siemens- 
Schuckert  Works  for  the  financing  of  undertakings  projected 
jointly  by  these  companies,  and  which  holds  a  large  block 
of  shares  in  the  Hamburg  Elevated  Railway,  rei»rts  net 
profits  of  £34,000  for  1917,  as  against  £31,000  in  the  previous 
year.  A  dividend  at  the  rate  of  5i  per  cent,  is  recommended 
on  the  paid-up  share  capita],  as  was  also  paid  in  1916. 

The  Deufsch  -  Atlantische  Telrgraphen  Gesellschaft,  of 
Cologne,  reports  a  loss  of  £21,000  for  4917,  as  contrasted  with 
losses  of  £25,000  and  £42.000  in  the  two  preceding  years 
respectively.  By  transferring,  however,  £65,000  from  the 
special  reserve  fund,  as  against  £73.000  and  £100,000  in  the 
two  previous  years  respectively,  it  has  been  possible,  as 
already  reported,  to  declare  a  dividend  of  3J  per  cent,  on 
the  ordinajry  share  capital  of  £1,200,000,  as  compared  with  4 
per  cent,  m  1916  and  6  per  cent,  in  1915. 

I  lie  Continentale  Gesellschaft  fur  Elektrische  Unferneh- 
mungcn.  of  Nuremberg,  which  acts  as  a  financing  under- 
taking for  the  Schuckert  group,  reports  a  slight  improve- 
ment in  the  results  as  compared  with  the  previous  year  in 
I  onsequence  of  the  raising  of  fares  and  prices  in  connection 


with  the  tramways  and  fighting  stations.  As  net  profits  the 
accounts  show  a  total  of  £52,000,  as  against  £44,000  in  1916, 
and  the  dividend  is  3  per  cent,  on  capital  of  £1,556,000,  this 
contrasting  with  2^  per  cent,  in  each  of  the  two  preceding 
years. 

The  directors  of  the  Akkuinulatoren  Fabrik  A.G.,  of  Berlin 
and  Hagen,  reporting  on  the  past  year,  state  that  the  tui-n- 
over  was  considerably  greater  than  in  1916.  It  was  possible 
for  the  company  advantageously  to  dispose  of  its  share  in  the 
Uerlikon  Accumulator  Co.,  but  no  reliable  information  was 
obtained  concerning  its  undertakings  in  hostile  countries. 
After  allocatmg  £6,000  to  depreciation,  as  against  £3,000  in 
1916,  the  accounts  indicate  net  profits  of  £176,000,  as  com- 
pared with  £193,000,  and  it  is  proix>sed  to  pay  a  dividend  of 
■>l>  per  cent,  on  share  capital  of  £600,000,  as  was  also  the 
case  in  1916. 

The  Deutsch-Suda,inerikanische  Telegraplieyi  Gesellschaft, 
of  Cologne,  states  that  the  company's  property  at  Mom'ovia 
was  placed  under  the  supervision  of  the  Liberian  Govern- 
ment before  the  departure  of  the  staff  to  France,  and  the 
buildings  at  Pernambuco  were  damaged  by  fire  during  ex- 
cesses of  the  mob.  There  was  no  question  of  any  dividend 
from  the  Compania  Telegrafico-Telefonica  del  Plata,  of  Buenos 
Aires,  for  1916  and  1917,  and  a  further  sum  of  £14,000  had 
been  written  off  the  company's  investment  in  the  Buenos 
.\ires  Co.  The  accounts  of  the  Cologne  Co.  exhibit  net  profits 
of  £34,000  for  1917,  as  compared  with  £54,000  in  the  previous 
year,  and  the  dividend  of  5  per  cent.,  as  recently  reported, 
is  the  same  as  in  1916. 

The  report  of  the  Felten  £  Guilleautne  Carlswerk  A.G.,  of 
Cologne-Mulheim,  is  very  brief,  and  merely  states  that  nearly 
all  departments  contributed  towanls  the  considerable  in- 
crease in  the  turnover  in  1917,  and  con-esponding  profits 
were  yielded  by  the  subsidiary  companies  and  investments. 
After  setting  aside  £243,000  for  depreciation,  as  contrasted 
with  £lo6,(XlO  in  1916,  the  accounts  show  net  profits  of 
£519,000,  as  again.'it  £415,000,  permitting  of  the  payment  of 
a  dividend  of  15  per  cent,  on  the  share  capital  of  £3,000,000, 
as  compared  with  12  per  cent,  in  1916.  The  report  mentions 
that  the  company's  interest  in  the  Steinfort  Iron  &  Steel 
Works  Co.  had  be«n  augmented  as  a  result  of  the  latter's 
expansion  of  capital,  and  that  an  investment  had  been  made 
in  a  hgnite  mine  so  as  to  ensure  the  supply  of  fuel  to  the 
Carls  Works. 


Chile  Telephone  Co.,  Ltd. — Mr.  C.  W.  Parish,  speaking 

at  the  annual  meeting,  said  that  there  were  signs  on  every 
hand  in  Chile  of  general  confidence  and  prosperity.  They 
had  studied  the  developments  of  their  territory  so  as  to  be 
prepared  with  plans  for  meeting  increased  telephonic  needs, 
and  for  acquiring  some  small  businesses  bordering  on  that 
territory.  They  were  laying  some  important  underground 
lines  in  place  of  the  old  overhead  wii-es,  and  they  were  adopt- 
ing modern  switching  apparatus  in  place  of  the  former  mag- 
neto system.  They  had  in  view  the  introduction  of  the 
automatic  system.  If  the  Chilean  Government  would  grant 
them  the  necessary  tenure  which  would  justify  such  a  large 
expenditure,  they  were  inclined  to  erect  in  Valparaiso  a  full 
automatic  plant  Which  would  place  that  city  in  the  frrst  rank 
telephonically,  and  they  would  doubtless  eventually  adopt 
this  policy  in  other  important  towns.  The  net  revenue  had 
increased  by  41  per  cent  during  the  year. 

Madras  Electric  Supply  Corporation,  Ltd. — At  the  annual 
meeting,  Mr.  James  Gray  said  that  the  shipping  difficulties 
had  been  greater  than  ever,  restricting  their  obtaining  es- 
sential materials,  but  they  had  made  steady  and  satisfactory 
progress.  When  conditions  improved  there  would  be  a  con- 
siderably increased  demand  tor  lighting  and  power.  The 
total  costs  per  unit  in  1917  had  been  1.07d.,  against  1.06d. 
in  191G.  Owing  to  higher  prices  of  wages,  coal  and  materials 
there  would  be  further  increase  in  costs  in  the  current  year, 
.i^tter  referring  to  the  financial  results.  Mr.  Grav  said  that 
the  supply  for  Kilpauk  was  now  available,  but  it  might  be 
some  time  before  they  obtained  full  advantage  of  the  exten- 
sion owing  to  difficulty  of  procuring  fans  and  material.  They 
believed  that  the  progress  of  the  last  two  years  would  be 
maintained.  The  position  would  be  greatly  strengthened  if 
they  secured  sanction  for  their  renewed  application  for 
leave  to  increase  the  flat  rate  for  lighting  and  fans  from 
four  annas  to  five  annas. 

Power  Gas  Corporation,  Ltd. — A  petition  for  confirming 
the  reduction  of  capital  from  £300,000  to  £280,000  is  to  be 
heard  on  July  30th. 

Bournemouth    &    Poole    Electricity    Supply    Co.,    Ltd.— 

Interim  dividends  on  the  45  per  cent,  preference  shares  and 
the  6  per  cent,  second  preference  shares,  less  income-tax.  for 
the  half-year,  and  an  interim  dividend  on  the  ordinary  shares 
at  the  rate  of  5  per  cent,  per  annum,  less  income-tax. 

Metropolitan  Electric  Supply  Co.,  Ltd.— Interim  divi- 
dend 2  per  cent,  per  annum  (Is.  per  .share),  less  tax,  on  ordi- 
nary shares. 

Metropolitan  Railway  Co.— Dividend  at  the  rate  of  3| 
per  cent,  per  annum  for  the  past  half-year  on  the  deferred 
stock. 
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Slock  Exchange  Notices. — .\pplication  has  been  made  to 
the  Coinuiittee  to  allow  the  following  to  be  quot«d  in  the 
Official  List:  — 

Henlev's  (W.  T.)  IVlograph  Works  Co.,  Ltd.— 400,000  ordi- 
nary shares  of  £1  ojich,  fully  paid,  Nos.  1  to  400,000,  in  lieu 
of  the  ±'5  ordiiiarv  shares  quoted. 

Howard  &  Bullouijh,  Ltd.— iiO.aH)  additional  ordinary 
shares  of  £1  each,  fully  l)aid,  No,-^.  TuO.Otll  to  l,tKlO,0(X). 

Stowarts  \-  Lloyds,  Ltd.— ^0,000  deferred  shares  of  Al 
each,  fully  paid,  Nos.  1  to  850,000  (special  application). 

Mather  &  Piatt,  Ltd. — Interim  dividend  5  per  cent.,  less 
tax,   for  half-year  ended  June. 

Liverpool  Overhead  Railway  Co. — Initrini  dividends  for 
the  halt-year  ending  .lune  ;^<Jth"at  the  rate  of  5  per  cent,  per 
ainiiun  on  tlie  preference  shares,  and  2J  per  cent,  per  annum 
un  the  ordinary  shares. 


STOCKS     AND     SHARES. 


TuESD.AV  Evening. 
Stock  Exch.^nge  markets  have  been  in  buoyant  and  confi- 
dent mood  on  the  ne\\s  of  the  .splendid  advance  and  captures 
by  the  gallant  French  Army.  Money  has  come  pouring  into 
the  markets;  some  of  it  might,  jwrhaps,  have  been  better 
employed  in  the  purchase  of  National  \Yar  Bonds  than  in 
the  buying  that  has  taken  place  in  speculative  ventures. 
However,  investment  securities  are  well  represented  in  the 
long  strings  of  improvements  secured  by  nearly  every  depart- 
ment round  the  Stock  Exchange,  where  jobbers  raise  the 
familiar  lament  that  there  is  more  money  than  stock,  and 
that  there  is  not  nearly  enough  of  the  latter  to  satisfy  would- 
\ie  purchasers. 

Home  Railway  stocks  have  benefited  from  the  generally 
better  tone,  and  Districts  eontinue  to  be  in  prominent  favour, 
with  a  10s.  rise  to  9i.  Underground  Income  bonds  recovered 
to  83,  though  the  shilling  shares  fell  back  to  5s.  9d.  .Most  of 
the  steam  stocks  are  strong  on  the  first  dividends 

On  the  other  hand,  British  Columbia  Electric  Railway 
stocks  have  weakened  in  consequence  of  the  very  substantial 
rise  in  wages  granted  to  employes.  The  company  has  re- 
ceived permission  to  put  up  its  fares,  but  at  present  it  is 
doubtful  whether  this  concession  w-ill  cover  the  extra  cost 
involved  by  the  increase  in  the  wages  bill.  The  market  had 
been  a  good  one  until  this  was  announced,  when  reaction 
set  in.  There  is  nothing  doing  in  Mexicans;  securities  con- 
nected with  that  country  are  amongst  the  few  spots  in  the 
Stock  Exchange  to  suffer  from  neglect  and  stagnation. 
Mexico  Tramways  5  per  cent,  bonds  are  4il,  and  the  First 
Mortgage  Bonds  of  the  Mexican  Light  &  Power  Co.  remain 
at  49.. 

Shaxes  in  the  manufacturing  companies  have  gone  ahead 
sharply.  Babcock  &  Wilcox  have  gained  another  3s.  9d.  on 
the  anticipation  of  an  early  announcement  of  a  bonus,  either 
in  shares  or  cash,  probably  the  former.  British  Insulated 
have  risen  i  to  £2  a  share,  and  British  Westinghouse  Pref. 
the  same  at  3^.  Edison  Swan  £d  paid  are  higher  at  41s.  3d. 
General  Electric  Ordinary  have  added  another  30s.  to  theii' 
quotation,  although  the  Preference  at  101  are  5s.  down. 
There  has  been  considerable  demand  for  Cieneral  Electric 
Ordinary  on  the  idea  that  when  the  new  shares  are,  distri- 
buted, the  ex  rights  quotation  will  render  the  price  attrac- 
tive and  bring  in  a  fresh  .set  of  buyers.  Moreover,  those  who 
claim  acquaintance  with  the  company's  working  declare  that 
it  is  doing  extremely  well  at  the  present  time.  Telegraph 
Con.stnictions  are  lOs.  higher  at  44i.  Henleys  are  quoted 
for  the  first  time  to-day  in  their  new  shape  as  £1  shares  in- 
stead of  the  old  denomination  of  £o.  The  price  is  2  to  2J, 
with  buyers  about  in  the  market  who  would  probably  give  2i. 
Most  of  the  shares  in  companies  connected  with  electric  and 
telegraph  work  are  better,  and  there  is  a  substantial  amount 
of  business  doing  where,. sufficient  shares  come  in  to  enable 
buyers  to  be  supplied. 

The  Electric  Lighting  list  is  quiet,  and  the  tendency  re- 
mains on  the  dull  side.  This  is  due  to  the  same  set  of  condi- 
tions as  that  to  which  we  have  drawn  attention  lately.  Gas 
and  Electric  Lighting  companies  find  their  position  anything 
but  enviable  under  the  regulations  of  the  Select  Committe«, 
and  although  there  has  been  something  of  a  rally  in  gas 
stocks,  no  support  has  yet  been  forthcoming  for.  those  con- 
cerned with  the  supply  of  electricity  in  London.  County  of 
London  Ordinary-  have  eased  off  to  lOJ,  and  this  is  the  only 
change  throughout  the  London  list.    Para  Electric  Ordinary 


drooped  to  4,  this,  in  company  with  other  Brazilian  issues, 
being  somewhat  dull  in  consequence  of  the  adverse  movement 
in  the  Rio  Exchange.     Singapore.  Electrics  eased  otT  to   ts. 

Telegraphs  and  Telephones  are  firm,  with  Anglo-Americans 
better.  Att^^ntion  has  been  direct<(l  to  the  yield  on  .'Vnglu- 
.\merican  Dolcrred,  which  works  out  to  about  tij  |)er  cent. 
on  the  money,  and  the  stock  is  thoroughly  well  secured. 
With  income-tax  at  6s.  in  the  £,  however,  the  net  return  i.^ 
reduced  to  4J  iier  cent.,  which  can  scarcely  be  called  exciting. 
Eastern  Telegraph  Ordinary  is  10s.  up,  and  Indo-Europcan.s 
at  58i  are  holding  their  dramatic  ri.se  of  hL-it  week. 

Great  Northerns  at  37i  are  10s.  down  t)n  the  dividend 
declaration,  which,  with  the  bonus,  makes  22  per  cent,  foi 
the  year.  This  compares  with  2-1  per  cent,  paid  in  the  pre- 
vious 12  months.  The  principal  feature  of  the  market  is  th<' 
strength  of  Marconis,  the  parent  shares  spurting  to  4  on  :i 
somewhat  tardy  recognition  of  the  company's  position  as  dis- 
closed by  the  recent  report.  Marconi  subsidiaries  have  gone 
ahead  in  sympathy  with  the  others.  Americans  jumix'd  t(i 
26s.  9d.,  and  Marines  to  5Ss.  6d.,  while  Canadians  are  st^'ady 
at  12s.,  Spanish  and  General  remaining  about  Us.  Bu.siness 
has  been  done  during  the  past  few  days  in  Anglo-PortugucM' 
Telephone  Ordinary  at  18s.  United  River  Plates  at  7  5/ Hi 
arc  1/16  better,  and  Orientals  gained  a  similar  attraction  at 
4  13/16. 

Rubber  shares  are  firm,  but  there  is  still  very  little  doing 
in  them.  Iron  and  Steel  descriptions  remain  active  and 
.strong,  taking  armament  shares  under  their  ascending  win;;. 
Victoria  Falls  keep  steady,  despite  a  slight  dulne.ss  in  South 
Africans  caused  by  seismic  disturbances  around  .Tohatmes- 
burg.  The  base-metal  groups  move  in  consonance  with  tho 
general  trend  of  other  markets. 


SHARE    LIST    OF  ELECTRICAL    COMPANIES 
Home  Electricity  Companies. 

Dividend  Price 

. ■ July  23,  Rise  or  fall 

1916.  1917.  1918.  this  week. 

Brompton  Ordinary 9  10  6)  — 

Charing  Cross  Ordinary     ....  5  4  3i  — 

do.        do.        do.     '44  Pref...  44  4J  3j  — 

Chelsea 3  5  8}  — 

City  of  London          8  8  11  — 

do.        do.    6  per  cent.  Pref.  . .  fi  6  9J  — 

County  of  London 7  7  lOJ  —  i 

do.         do.     6  per  cent.  Pref.  6  fi  10  — 

Kensington  Ordinary          ..        ..  fi  7  5J  — 

London  Electric        Nil  Nil  IJ  — 

do.        do.      6  per  cent.  Pref...  4  S  3J  — 

Metropolitan 3  4  3h  — 

do.          4*  per  cent.  Pref.    . .  4J  4^  31  — 

St.  James'  and"  Pall  MaU  ....  8  9  fij  — 

South  London           S  5  3  — 

South  Metropolitan  Pref 7  7  21 /■  — 

Westminster  Ordinary       ....  7  9  6J  — 

Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pret 6  6  95xd  — 

do.            Def IJ  U  22i  +  } 

Chile  Telephone       8  8  9}  — 

Cuba  Sub.  Ord 7  7  10  +  i 

Eastern  Extension 8  8  154  — 

Eastern  Tel.  Ord 8  8  1,57J  -1-  J 

Globe  Tel.  and  T.  Ord 7  7  14axd  — 

do.        do.        Pref 6  6  9jxd  — 

Great  Northern  Tel 21  22  37*  —  J 

Indo-European          13  —  584  — 

Marconi           15  20  ij  +  g 

Oriental  Telephone  Ord 10  10  4H'  -1-   ,'.. 

United  R.  Plate  Tel 8  *  7/;,  +  r'c 

West  India  and  Panama   ..         ..  fid.  9d.  1,^;  — 

Western  Telegraph             ....  8  8  15|  — 

Home  Rails. 

Central  London  Ord.  Assented   . .  4  4  62A  — 

Metropolitan 1  1  23^  +  i 

do.          District                     . .  Nil  Nil  19l  +  ? 

Underground  Electric  Ordinary..  Nil  Nil  24  +4 

do.               do.        "A"        ..  Nil  Nil  5/9  --«d. 

do.               dOi        Income   ..  (i  4  83  +4 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   . .  6  B  4J  — 

Anglo-Arg.  Trams.  First  Pref.     ..  Sh  5»  3,'^  + 

do.           do.      2nd  Pref.        . .  ."ij  —  2^  — 

do.           do.      5  Deb 5  5  65  -^ 

Brazil  Tractions        —  —  44  +2 

Bombay  Electric  Pref 6  6  9*  — 

British  Columbia  Elec.  Rly.  Pfce.  5  5  61 J  — 

do.              do.        Preferred  Nil  Nil  45  —1* 

do.               do.        Deferred  Nil  Nil  403  —I 

do.              do.        Deb.      . .  4i  4i  61J  —  J 

Mexico  Trams  5  per  cent.  Bonds..  Nil  Nil  44\  — 

do.           6  per  cent.  Bonds..  Nil  Nil  364  — 

Mexicaji  Light  Common  . .        . .  Nil  Nil  21  — 

do.             Pref Nil  Nil  354  — 

do.             1st  Bonds..         ..  Nil  Nil  49  — 

Manufacturing  Companies. 

Babcock  &  Wilcox              ....  15  15  3*  -^  ,'c- 

British  Aluminium  Ord 10  10  1|  — 

British  Insulated  Ord 20  20  2  +  i 

British  Westinghouse  Pref.         . .  7*  7*  2}  ■^   rV 

Callenders 20  25  19*  — 

do.        5  Pref 5  5  4  — 

Castner-KeUner        22  30  3^  — 

Edison-Swan,  fully  paid    . .        . .  —  —  Sfc  — 

do.      do.    4  per  cent.  Deb.    ..44  741  — 

Electric  Construction        ..        ..  74  10  I,>,  — 

Gen.  Elec.  Pref 6  6  101  —  J 

do.        Ord 10  10  2«*  +1* 

Henley  . .        . .        25  2S  21  — 

do.    4*  Pref 44  44  83  — 

IndiaRubber 10  10  lej  — 

Telegraph  Con 20  20  44*  -h  J 

•Dividends  paid  free  of  Income  Tax. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 


jers   are    invited   to   submit    particulars   of  )iew   or    improved 
•eices  and  apparatus,  which  will  be  published  if  cotisidered  of 


'Reader 
devices  and  apparatus 
.'ufKcient  interest. 


B.T.H.  HandOperated  Rheostats. 

We  have  received  from  the  British  THOiisox-HoosTON 
Co.,  Ltd.,  Rugby,  their  new  descriptive  list  No.  5,100  on 
hand-operated  staVtins  rheostats  tor  d.c.  motors.  The  Fonn 
D  rheostat  is  designed  essentially  for  motors  of  low  power 
and  small  armature  cuiTent.  The  contact  brush  is  of  the 
"  skate  "  type,  pressed  on  to  the  contacts  by  means  of  a  steel 
sprinc.  In  rheostats  for  motors  from  5  to  7.5  h.p.  renewable 
sparking  contacts  are  fitted  on  the  first  live  step.  The  line 
terminals  are  in  the  fonn  of  clamping  pillars.  A  starting 
period  of  30  seconds  is  allowed  with  nonnal  full  load  current, 
without  undue  heating  of  the  resistance  coils. 

The  Form  F  rheostats  are  designed  for  motors  of  higher 
power.  The  contact  brushes  consist  of  a  carbon  portion,  to 
reduce  sparking,  and  a  brass  portion  which  carries  the  cur- 
rent ;  both  these  portions  are  self-aligning  and  independent  of 
each  other.  In  the  larger  type  of  rheostats  carbon  rollers  and 
laminated  short-circuiting  brushes  are  fitted.  On  every  step 
renewable  contacts  are  fitted  which  can  also  be  reversed  to 
make  use  of  the  under  side.    Line  and  armature  terminals  of 


be  seen  truiii  the  aL-coiiipiinying  liiustration,  fig.  2,  it  is  located 
between  the  armature  and  the  driving  shaft.  On  starting  up 
the  engine,  by  the  usual  starting  handle,  the  armature  of 
the  magneto  is  held  .stationary  by  means  of  a  pawl  while, 
energy  is  being  stored  up  by  the  compression  of  a  series  of 
coil  springs.  After  the  driving  -shaft  has  been  turned  through 
a  certain  angle  the  pawl  is  released  by  a  cam  allowing  the 
springs  to  suddenly  open  out,  the  energy  which  has  been 
stored  up  imparting  a  quick  rotary  movement  to  the  armature 
resulting  in  the  production  of  a  ■  hot  spark  sufficient  to  set 
the  engine  working.  When  the  engine  attains  a  speed  of 
120  K.P.M.  the  impulse  starter  is  automatically  disengaged, 
the  springs  then  merely  acting  as  a  flexible  drive  to  the  arma- 
ture. To  set  the  starter  a  lever  mounted  on  a  spindle  pro- 
jecting from  the  coil-.spring  casing  at  the  front  has  to  be 
set  in  the  operating  position  either  directly  or  through  a 
suitable  hnkage.  The  moving  parts  of  the  stai-ter  are  of 
steel,  the  whole  beins  enclosed  in  a  dust-proof  aluminium 
casing  integral  with  the  magneto.  The  heavier  part  of  the 
starter  is  carried  on  its  own  sleeve  bearing,  it  being  conse- 
quently claimed  that  there  is  no  additional  strain  on  the 
magneto   bearings. 

The  Drayson  Petrol  Engine  and  Generator. 

We  frlve  herewith  an  illustration  (fig.  'X)  of  a  new  petrol  ensrine 
and  generator  set  which  has  recently  been  introduced  by  the 
Commercial  and  Marine  Engise  Co.,  Ltd.,  Oak  Works, 
Church  Road,  Han  well.  The  engine,  which  is  mounted  on  the 
same  bed-plate  as  the  generator,  is  one  of  the  company's  W.O.  4-5 
four-cylinder  type,  having  a  bore  and  stroke  of  n  in.   x   oi  in.,  the 


Fig.  1.— Form  D,  .3-h.p.  Rheost.w. 


Fig.  3.— The  Dravson  Petrol  Engine  and  Generator. 


rheostats  from  9  to  12  h.p.  are  in  the  form  of  clamping  piUars, 
for  larger  capacities  cable  thimbles  are  provided.  A  starting 
period  of  4-5  seconds  is  allowed.  Both  forms  are  constructed 
to  give  a  wide  and  positive  break  in  the  off  position,  in  which 
position  the  brush  is  thoroughly  insulated  and  rests  on  a 
fire-proof  slab. 

The  low  voltage  release  coil  is  connected  in  series  with  the 
shunt  field,  except  for  series  wound  and  variable  speed  shunt 
wound  motors  having  a  wide  range  of  shunt  field  cuiTent,  in 
which  cases  the  coil  is  separately  excited,  and  connected  in 
series  with  an  external  resistance.  The  overload  release  is 
designed  to  short-circuit  the  low  voltage  coil,  and  can  be 
eet  to  operate  at  100,  125,  or  160  per  cent,  of  full  load  rating. 
The  resistance  units  can  be  easily  renewed;  they  are  fireproof, 
with  porcelain  insul&tors,  and  are  wound  with  non-rusting 
wire. 

\n  American  Bosch  Magneto  with  Impulse  Starter. 

The  .\merican  Bosch  Magneto  Co.,  of  New  York  and  Plain- 
field,  N.J.,  which  has  recently,  been  taken  over  by  the  U.S. 


Fig.  2.— Magneto  Impulse  Starter. 

vernment,    has  lately  adapted   an  impulse   starter   to  two 
■dels  of  the  Bosch  high-tension  ignition  magnetos.    As  will 


engine  being  rated  at  15  h.p.  While  primarly  designed  to  use 
petrol  as  fuel,  the  engine  can  by  the  fitting  of  a  vaporiser  be 
readily  adapted  to  run  on  paraffin.  The  details  of  the  engine  are 
all  on  up-to-date  lines,  the  crankshaft  having  three  large  main 
bearings  of  chill-cast  anti-friction  ibetal.  A  half-compression 
device  is  provided  for  easy  starting,  while  another  feature  is  the 
provision  of  an  automatic  governor  to  regulate  the  speed  of  the 
engine.  Ignition  is  by  high-tension  m^neto,  while  the  water 
circulation  and  lubrication  systems  are  pump-controlled. 

The  generator  is  of  the  protected,  shunt-wound  type,  having  an 
output  of  2.50  amperes  at  110  volts  when  running  at  a  speed  of 
1,100  R.p.M.  As  will  be  gathered  from  the  picture,  it  is  connected 
with  the  engine  through  a  flexible  coupling,  and  the  bearings  are 
fitted  with  end  shields. 

Electric  Cooking  and  Water=Heating  Devices. 

In  the  Elehtrotcchnische  Euiidschau  of  March  13th  a  new 
cooking  device  is  described  in  which  the  heating  element  is 
replaced  by  the  water  required  to  cook  the  food.  The  device 
consists  of  a  flat  porcelain  dish  with  two  electrodes  of  carbon 
passing  through  its  base.  The  current  passes  from  these 
through  the  water,  which  is  heated  and  rai.sed  to  boiling 
point.  The  steam  produced  rises  through  a  perforated  plate 
until  it  reaches  the  food  upon  which  it  condenses,  after  which 
it  falls  back  into  the  well  where  it  is  again  evaporated.  This 
process  continues  until  the  food  has  reached  the  boiling  point 
after  which  the  water  no  longer  condenses  on  the  food  but 
upon  the  inside  of  the  lid,  from  which  it  flows  back  into  a 
trough  in  the  lid.  When  all  the  water  has  been  evaporated 
from  the  well  and  has  collected  in  the  trough  the  current  is 
automatically  inteiTupted.  In  this  manner  the  length  of  time 
during  which  the  food  is  cooked  can  be  controlled  in  advance 
by  filling  the  well  at  the  beginning  with  a  suitable  quantity 
of  water. 

The  first  water  heating  device  described  in  the  Elektrotedi- 
nische  Zeitschrift  of  March  28th,  was  designed  for  use  on 
three-phase  circuits,  and  consists  of  three  sheets  of  carbon 
'20x20cm.  in  area  and  placed  at  10  to  15  mm.  apart,  and 
held  together  by  insulating  distance  pieces.  The  plates  are 
dipped  into  the  liquid  that  is  to  be  heated  and  are  used  with- 
out any  series  resistance.  The  apparatus  is  made  suitable  for 
any  supply  voltage  by  altering  the  size  of  the  plates  and 
their  distance  apart.*  The  carbons  have  an  unlimited  life 
and   so  the  cost  of   upkeep   is   very  small.    .300  lit.  of  water 
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tan  Lie  hcaWd  from  8  Jog-  C.  to  40  deg.  C.  in  about  an  hour. 
When  the  water  is  hot  one  plate  can  be  disconnected  so  as 
to  reduce  the  power  taken  to  a  value  just  sufficient  to  main- 
tain the  temperature  of  the  water. 

The  second  device  de.vcribed  is  a  can  through  which  the 
water  is  passed,  being  heated  in  its  passage.  Tliis  device 
works  on  the  same  principle  as  the  previous  one,  but  the  Hat 
carbon  plates  are  replaced  by  three  carbon  cylinders  at  5  to 
6  mm.  di-^tauce  apart.  The  cold  water  is  admitted  inside  the 
.smalleat  cylinder  and  rises  in  the  two  annular  spaces  between 
the  three  cylinders  and  runs  out  hot  at  the  top. 

Indicator  to  Call  a  Deaf  Clerk.— The  inventor  of  this  device, 
dejcribeii  in  our  last  issue,  wa-s  Mr.  E,  0.  Catford,  of  the  Edinburgh 
und  District  Tramways  Co..  Ltd. 


warXprices   for  electrical  energy. 

The  list  of  increa.ses  in  the  prices  of  electrical  energy  pub- 
lished in  the  Electrical  Review  on  October  5th,  1917,  has 
been  brought  up  to  date  so  far  as  the  information  published 
in  our  "  Lighting  and  Power  Notes  "  will  allow. 

The  figures  given  below  are  additive,  e-xcept  where  other- 
wise stated.  L  =  lighting,  P  =  power,  H  ="  heating, 
C  =  cooking,  T  =  tramw-ays,  EV  =  rateable  value;  \^■here 
not  otherwise  specified,  the  increases  are  understood  to  apply 
to  all  supplies.  In  the  case  of  complicated  tariffs,  only  the 
main  features  are  given.  The  names  of  months  indicate 
approximately  the  quarter  in  which  the  increase  took  place 
(usually  following  the  month  named).  Prices  in  pence  are 
per  unit. 

.\BERDtrN.— Oct.,  1915,  L.  10  p.c,  P.H.C.  25  p.c. 
AbRRTiLLERV.— March,   1916,  L.  |d. ;  Oct.,   1916,    L.    Ul. 
XhKRVsrwnn.— Dec,  1915,   10    p.c;    July,  191C,    lU  p.c. 

\r  cKisGTOs.— May,  1915,  20  p.c;   March,  1917,  L.  0.2d.,  H.  U.IJ.,  K.\  .  U.ld.. 
P.  lU   p.c;  Sept.,    1917,    R.V.  .ind   H.    10  p.c,    P.  10  p.c     Com. 
rev.   prices   .06d.   plus  10  p.c.     Dec,   1917,   L.   10  p.c. 
.UiO.v.— May,  1915,  10  p.c;  Nov.,  1915,  min.  per  i)r.  13s.  4d. 
.\,.DERSHOT.— .March,  191t),   L.   10  p.c,    P.H.   rev.  -prices,   2d.— IJd. ;   Dec.    lOlC. 

rev.    prices,   L.   6d.,    P.H.    3d.— 2id. 
.Vldrincton. — June,    1915,  id. 
.\ltkischam. — March,  1918,  id. 
.\M.M.iNroRD.— June,  1918,   Id. 

.\slilos-UNDT!R-Lv.-JE.— March,    1916.    L.    10    p.c,    C.H.    2."i   p.c;    Dec,   1916,    L. 
pre-war  price  plus  Id.;    Dec,  1917,   L.   15  p.c,  u.c.   1>.  15  p.c,   -i.e. 
P.    .06d. 
.\riiER*ON.— Dec.  1915,   P.H.C.    20—10  p.c. 
.\VLES8iRV.— -March,  1916,  L.  10  p.c,   P.   id.;    March,    1918.    1..   7d.  and  lid.; 

shop   L.    4d.,    P.    3d.  to  Ud. 
r.icic— Dec.  1917.    L.   10   p.c,    P.H.    15   p.c;   June,   1918.    I..    1.".   p.c;    P.   and 

H.    18.3   p.c. 
U.isGOR.- June.    1915,   L.  inc.  to  6d. 
Hakkinc- April,    1915,    10—5    p.c;    .■\ug.,     1916,     rev.    price,     IMl.     IJd.    plus 

5   p.c,,    to   Id. 
U.iK.NSLEi.— June,"  1916,  L.  id.,  P.  10  p.c;  Sept.,  1917,   L.   W.,   P.   1.1  p  c. 
i:.iK.ssT.\PLE.— June,   1916,    inc.    to   6d. 

Harrow.- Sept.,    1915,    L.P.H.   10  p.c;    Nov.,    1917,    L.    20  p.c 
Basingstoke. — Sept.,    1917,  15  p.c. 

i:.»Tll.— Sept.,  1915.  10  p.c;  Dec,  1916,  10  p.c;  Sept.,  1917,  L.  id.,  H.  5  pi 
OuU:V— Sept..  1917,   L.  7i  p.c,   P.  2i  p.c;   Dec,  1917,  rev.  pi  ice,    P.   and    H 

27i  p.c;  June,   1918,  rev.   price,    L.  20  p.c,  P.   10  p.c 
RtCKENH.iM.- June,    1915.   15    p.c;    June.   1916,    L.   inc.    to    7d.;   Dec.   1917.    L 

inc.  to  8d.,  P.  and  H.  id. 
UtutoRD.— March,  1916,  5  p.c;   Sept.,  1916,  5  p.c;   Dec, -1917,  L.  to  Gd.  plus 

10  p.c,   H.  IJd.,   P.  3d.  to  IJd. 
Ueuasi.— July,   1915,  L.  id.,    P.  id.;  July,  1917,   Jd.;   June,  1917,  Jd. 
I'-EXHIUL.— Sept.,  1915,    10   p.c;   Julv,    1916,  5  p.c;   March,  1918,    10   p.c. 
i;M;KtsnEAD.— Dec,   1915,  7i  p.c;    March,  1916,   rev.   prices,    L.   4d.,    P.H.   lid. 
to  Id.,  plus  10  p.c;   March,  1917,  L.  5  p.c;   March,   1918,  L.   12i 
p.c,   P.    10    p.c. 
11[KM(NC(UM.— March,    1916,   L.  15  p.c,    P.   20   p.c;    Dec,  1916,   L.    15  p.c,    P. 
10  p.c;   Sept.,    1917,    15  p.c;    March,  1918,    P.   l.t.  15    p.c,    h.t. 
and   T.    10  p.c. ;  June,  1918,    P.   L  T.   5  p.c. 
HiscHAM.- Jan.,  1917,   rev.  price,   P.  2d 
Hl.\ckbi.'Rn-.— Oct.,    1913,  15   p.c;  Dec,  1917,  10  p.c. 
Gl-^cktool.— June,  1915,   10  pc;   June,  1917,  rev.   prices,   L.  4id.,  or   7d.   and 

2d.,  P.  Sid.  and   Id.,    H.C.    Id.- -IJd.;    March,   1918,  5  p.c. 
LV.GSOR.— Nov.,    1916.   Id. 
.ir.iT.N  — .May,  1915.    L.   Jd.,    P.   10  p"-;  Sept.,  1917.   I.,  and    P.   ,11       I       Mil    , 

Jline,    1918,   .151. 
HuoiLE.— June,  1916,  12i  p.c. 

lV)i,RSEMOUTH.— Sept.,  1917,  20  p.c;  Dec,   1917,  5  p.c. 
Br.^dkord.- March,    1918,    20    p.c,   contracts   and    bulk   supply,    existing    rates 

plus  .015d.  p.u.   for  every  6d.  over  9s.  cost  of  coal   per  ton. 
Brav   (Wickeow).— Sept.,  1917.  10  p.c. 
l'RlD.,lNCTON.— April,    1916,    re\[,  prices,     I..    5iii.-^d.,     H.    2d.— lid.;    .March, 

1918,   L.   lid..   H.C.  id.,   P.  2id.— 2d. 
HKl.-.mox.- March,  1915,  L.  id.,  m.d.  6d.  and  2d.   raised  to  6d.  and  3d.,  public 
lighting,  Jd.,  P.   O.ld.;    Oct.,   1915,    L.   Jd.,    P.  0.1.5d.,  T.   O.O.'id  ; 
March,  1916-    rev,  prices,    L.  6{d.— 4d.,   P.  lid.— lid.;    June.    1917 
10  p.c.   (T.  O.ld.);    March,   1918,   15  p.c. 
liRlsioL.— April,  1917,   L.  22i   p.c,  P.    45  p.c,   contract  37  p.c 
Broadstairs. — Sept..   ^915,    10    p-c 

Bro.mlev  (KE.VT).— July,  1915.   10  p.c. ;   June,  1918,    L.  inc.  to  8d.,  P.   4d.-2d. 
(iuRKiiAM  (Somerset).— Dec,   1916,   Id.;    Dec,   1917,   L.   inc.  to  7d. 
BURVUEV.— Aug.,    1913,   rev.    prices,    L.    SJd.,    H.   IJd.,    P.   plus  5  p.c;    March, 
1916.    L.H.C.,  id.,  T.  O.OSd.,   P.  5   p.c;  Sept.,  1917,  L.  Jd..  P.T. 
.12d. 
I)urion-os-Trekt.— March,  1916,   15  p.c;    Dec,   1917,    10   p.c. 
HURV  (LfNCS.).- June,  1915,   L.  10   p.c.   P.H.   15  p  c. ;  June,  1916.   L.   5   p.c, 
P.H.    10   pc;  Sep!.,    1917,  5   p.c.    m.iking    total   L.H.T.  20  p.c, 
P.   l-O  p.c;   June,   1918,   10  p  c 
BuxTO.N.— Sept..  1917,  20  p.c. 
C.WTERBURV.— May.    1916,    id. 
Cardiff. — March,   1917,    5   p.c. 

;.— Sept.,    1917,  10    p.c;    D-c,    1917,    10   p.,.;    March,    1918.    3    P.C 
«.— Julv.    1916,  rev.    price,    7d.  , 

1-HATiiA.M.— March.  1915,  20  p.c;  .March,  1916,  13i  p.c;  Sept.,  19J7,  rev.  pries; 
L.    6d..    P.     IJd.,     H.     £U    p.     qr..     -[.;.     ril-s    10     n  c 

Cheltekham.— June,    1917.    id   p  .  i  -      i 

(HESTER.— Dec.    1915,    15    p.c. 

CI1E.STERFIELD.— Aug.,      lOLi.     124 

Chichester.— Dec,  1915.   Id. 
CHlSLEHLRsr.- July,  1915.    10  p 
Clones.— Oct.,    1915.    Id. 
CoicmsTER.— Julv,   1913,    id:    : 


P.  l-l. 


.M.i 


I.,    1917, 


l;'l7,  L.  Ju  ;  P.  Jd. 


rding   to  price   u[   cual. 
June,   i!)17,    15    p.c;    June,    1918,   12i   pi 


r ;    Sept 
iVlking   50   p.c. 

SJ".,    P-H- 


CoLNt. — Ju 

CorwiN   Uav.— June,    1916.    Jd 

CoNisToN.— .M.iy,   1917,   2d. 

CiihK.- June,    1915,   10  p.c 

t..vtsrKV.— juh,    1916,    P.   2    to    16    p 

Crevvb.— June,  'lillU,    10  p 

Cromsr.— Dec,    1917,    L.    inc.  to  «. 

CROYDON.— Match,    1915,    id.;  June,  1916,  10  p. 

2id.    to    600    unit       " 

L.H.P.   25  p.c, 
Dalkeith.— July,  1915,  lev.    pi 

special   charge. 

IJARLlNoto.-i.— June.    l91o,   L.    Jd.,    P.  id.;    Nov.,    1917,    P.   l;16d. 
Dartfoku.— Sept.,   1915,    L.    Id.  and   id.,    P.   Jd.;    March,   1916,   20    p 

;917,  L.  lU  p.c,    P.  15  p.c;   Dec,   1917,  L.P.  10   p.c. 
DutWKS.— June,  1915,  L.  10  p.c,  P.  20  p.c;  June,  1916,  P.  5  p.c;  Ji 

5   p.c;    Dec,  1917,  10  p.c;   March,  1918,   20  p.c 
Dawlish.- Aug.,    1916,    L.    10    p.c 
1)KNVV.-Sept.,    1916,     L.P.    id. 
D,.RBV.— Nov.,    1915,    10    p.c;    Nov.,   1917,    10    p.c. 
l)..wsBi  RV.— June,    1915,   L.  10  p.c,   R.V.  12   p.c. 

L.   and  R.\.  2i  p.c,  P.H.  10  p.c 
DoNCASTER. — Dec,    1917,    rev.   prices,  25   p.c.    inc. 
Dorking. — Dec,    1917,    rev.    prices,  20  p.c.    inc. 
DovtR.- Sept.,   1916,    Jd. 

DUBLIS.- Mirch,    1915,    L.   id.,    P.    Jd. ;   Dec,   191 
Uldlev.— Dec.    1917,   12J   p.c. 

1917,    L.  id.,    P.    jd. 


;    Dec,  Win,    rev.  price,    P. 
1917,    15   p.c;    March,    1918, 

2d.;    July,    19IC,    L.    ;.;  ,    r 


PH.    15 


id.,    P, 


DlSDEE.— Ju 

ULR11A.M.— June,    1915,    0.02d.   lor  every    6d.   above  7s.   cost  ot 

1-;,\LINC.— Aug.,   1916,  33.3  p.c;  March,  1918,  /ev.  prices,  L.   8d.,   0.1-1.    Iji 

Kastbourne.— March,  1916,  L.   id.;  Sept.,  1916,  L.  Jd. 

Kasi  Ham.— Dec,   1915,   10  p.c.   (T-  5  P-*:-):   June,   1917,   10  p.c.   (T.   ■'  P-c); 

Dec,    1917,    130)  p.c    (T.  10   p.c);   June,    1918,    L.   4d.  plus  33.3, 

m.d.  5Jd.  and  2Sd.  plus  33.3,  contractors  2d.  plus  33.3,  P.  ond  H. 

Ijd.   plus   33.3   to   IJd.   plus  33.3,    special    rates   inc.   Jd.   plus   33.3 

p.c;   .March,   1918,    1.    1.0625d.   plus  33.3  p.c' 
liccLKS.— Sept.,  1915,  L.  10  p.c,   P.H.C.  20  p.c;  Dec,  1910,  L.  13  p.c,  P.H.C- 


Aug.,  1917,    L.  Jd.,   P.   5    p.c;    Nov.,    1917 
rev.  prices,    L.    3Jd.,    P.    IJd.    plus  20  p.c 
;  .Aug.,   1916,  L.  J'd.,    P.   7i   p.c 
.March,     1916,    rev.    prices,     1,.    7d.,     P.    3!d,, 


5  p.c 
L-.UINBURCH. — July,    1915,    I-.    Jd. 

L.  Jd.;  May,  1918, 
K.LASD.— July,  1915,  P.  12i  p.c. 
l-:i'SO.M.— March,    1916,    25    p.c; 

P.L.,   4id. 
liRllll.— Sept.,    1915,    L.    Jd.,    P.    10  p.c 

lixtlER.- June,   1916,'  L.   Id.;  June,   l.,18.   1..   10  p.c.   P.T.   and    Pub.  L.    15 
K.VLKIKK.- .\pril,   1915,  30  p.c;   S<pt.,    1917,  L.   Jd.,  P.    .075d.;   Feb.,  1918, 

prices      L.    6d. — 4Jd.,    P.    4Jd.    and    special    rates. 
Farnham.— Dec,    1916,    rev.  prices,    L.  8d.,    P.H.C.    4d.    (restricted). 
Faversham.— Oct.,     1915,    id.;    Sept.,    1917,    id.;    June,    1918,    rev.     prices 

6id.— 6d.,    P.    3d. 
FlNCllLEV.— June,   1916,    L.  20  p.c,    P.    10  p.c   and   scale. 
Fleetwood.— Sept.,    1915,   10   p.c;  June,    1918,    25    p.c. 
Fkinton-on-Sea. — March,   1918,   L.   inc.    to   9d. 
Grk.at   V.irmogth.- July,   1913,    Jd.;    Dec,    1915,    Jd. 
C.U.LINCHAM.- .April,   1915,   L.   Jd.;   Dec,  1915,   H.   Jd.   plu: 

15    p.c;    Sept.,    1917,    10    p.c;    Dec,    1917, 

20  p.c. 
C.ASGOA.— June,    1917,   rev.   prices,    I..   5d.   and  IJd.  or  4Jd.,   P.^2d.  ond    Id. 

and    scale,    H.    IJd.   or   Id.,   k\v.  charge   inc.  15  p.c;  Aug.,   1917, 

.075d. ;   Nov.,    1917,    .lOd.,   k\v.   charge    inc.   15  p.c 
(...oucestf.r.— July,   1916,  20  p.c;    June,   1917,   13.3 -p.c. 
Gou.vLMlNC.- June,  1918,  L.   to  8d.,   P.  and    H.   10  p.c. 
t;u,wiiL\.M.— June,    1916,   20  p.c;    June,  1918,  P.    and    H.  20  p.c 
GitAVESEND.— March,    1916,   25    p.c. 

liKAVs.- June.  1915,   10  p.c;  June,  1916,    15   p.c;   July,    1917,  S.:i   p.c 
Gkimsbv.— Oct.,  1915,  Id.;    Dec,  1917,  15   p.c. 
Guildford.- Sept..    1915,    L.   10   p.c,    P.H.C.  20   p.c. 
Halifax.— Sept.,   1916,  P.   17i  p.c;  Dec,   1917,   L.H.  12i  p.c,   P.    20   ;> 
Hamfton.— July,   1916,   20    p.c. 
Harrog.^te.- June,    1918,   25  p.c. 
Has.incden.— June,  1917,  rev.  prices,  L.  4Jd.,   P.  and  H.  15  p.c 

L.   Jd.,    P.H.    10  p.c,  T.   flat   rate    IJd. 
HASI1N05.— Sept.,    1915,    L.    10   p.c;    Dec,    1915,   10   p.c. 
H.-Bt.tN    Bridge.— Dec,   1916,    L.   20   p.c,    P.   25    p.c;    Dec,    1911 


10  p.c;   I 
L.    10    p.l 


Dec,  1918, 


11  K 


Ho 


MOSDWlKE.— June,    1915,    10    p.c;    July,    1917,    33.3   p.c 

P.  2d.    and    4d. 
ford.- May,  1915,  10  p.c;   Mav,  1916,  25    p.c;   Dec, 

P.   10  p.c. 
on   and    isLEWORTH. — MaTch,   1917,  25  p.c. 
lAM.— June,    1915,    L.    Id.;   Sept.,  1916,    L.    Id.,    P.    Jd 
lOOD.— May,  1915,  10  p.c.^   Dec,  1915,   L.   5  p.c,    P.    I 
VVvco.MBE.— June,   1915,    10    p.c. 

■■       •      1916,   10   p.c;   Dec,  1917,   ri 


nakii 


8i    p.c, 

I..    6d., 


pric 


s,  40  p. 


or   flat  rate  2d. 
Sept.,    1916,    12i    p.( 


ch,,1918.  < 


HoRsiuM.— March,     1917,    rev.    prices,    L.    6d.,    P.H.    2d. 

increased- 
HovE.— Sept.,   1915,   20  p.c,   P.  10  p.( 
HcoDERSFlELD. — June,    1915,   12i    p.c. ; 

12i  p.c. 

Hci.L.— Dec,  1915,   L.   Jd.,   P.H.  15  p.c;    Dec,  1917,   L.  Jd.,   P.H.  17i  p.c. 
h  FORD.— March,    1916,    12J   p.c;    June,   1918,    L.   6d.    or    8d.    and  3d.    and    4d. 

and   2d.,    R.V.    plus    IJd.  plus   50   p.c,   P.    -id.    to   2id.,   H.   2id., 

special   rates  25  p.c. 
Ilkeston.— March,   1916,   rev.  prices,   L.  4d.,  P.   2Jd.— IJd.,   H.   Ijd. 
Ii'swicii.— June,  1913,  L.  id.,  P.H.C.  and  R.V.  10  p.c;  March.   191G.   L.    id..  1 

P.H.C.  15  p.c:;   Dec,  1917,   rev.   prices..    L.   6d..    K.V..   H.C. 


50  p.c.   on  pre-war   prices. 
OF    Wight.— June,    1918,    rev.    pri 
INGTON.— June,  1918,    L.   inc.  to  8c 
iiLEv.— Sept.,    1915,    id. 
J.iL— June,    1915,    L.    Id.,    P.    Jd. 
vicK.— June,   1916,   L.    10  p.c. 
:bri.ng.— June,   1915,    P.   10  p.c. 
.sTos-oN-TiiAMES.— April.  1915.  rev. 
1.0.5d.;    April,    1916, 


L.    8rt..    P.H.    in 


Dec, 


1917 


P.    lid. 


.  prices.  L.  5d.  or  7id.  and  3id..  P.H.C. 
prices,    L.   6Jd.— 41d.,    P.H.C.    IJd.— Id.; 


;  Jan.,  1916,  P.  5  p.c;  Dec.  1917,. 


Julv,  1915,  L 

L.    id.',    P.H.   7i  p.c 
KiKKALDV.— Nov..    1917,   L.P.   50  p.c.  on    pre-war  prices. 
Lancaster.— .April,  1916,    Jd.;    April,    1917,   L.P.   22    p.c,    T.    !2i  p.c;    Dc-:.. 

1917,  25   p.c. 
Leeds.- March.    1918.    10   p.c. 
Leek.— June,    1915,    10   p.c;    June,   1918,    rev.    prices.    L.    5d.    plus  40    p.c,    P. 

2d.— IJd.    plus  50  p.c,   or   KW.   charge   plus  id.   plus   50  p.c. 
LElCESTER.^July,  1915,   L.  id.,    P.   20   p.c;    March,  1917,   L.    Id.,   P.    15    p.c. 
LeiCH    (L.tNCS.).- June,    1917,    L.  15    p.c. 
Leith.- Sept.,   1917,    L.    id..    P.    |d. 
Levton.- March,   1916,  L.P.H.  15  p.c,  T.  5  p.c;  Dec,   1917,  rev.  prices,   L.P. 

335   p.c  over  pre-war   prices.   T.   10  p.c. 
Lincoln.— Dec.   1916,    L.P.  20  p.c;  Sept..  1917,  L.P.    10   p.c.  contract  5  p.c. 
Liverpool.— Dec,   1915.    12i   p.c;   March,  1918,    171   p  c. 
Llandrindod    Wells.— Julv,   1916",  Id. 
Llandidno.— Aug.,    1915.  Jd: 
London     Comi'anies.- 

Bronipton    &    Kensington. — Sept.,   1917,    total 
Charing  Cross,  West  End  &  Citv.— Ju 

June,   1918,    rev.   prices,  'M. 
Ci:v   of   London.— March.    1915.    P.   10   p.c;    March.   1916.    10  p.c.;   June. 

1917.  public  lighting  15  p.c;  'Dec,  1917.  L.H.  10  p.c.  P.  10  p,<     ' 

June.    1918.    rev.    prices,  all   charges  5<)    p.c.   increase  on    pre-w 


1916, 


20  p.c 


,  5d.,  4d.  S:-2d.; 
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,\     KniglUsbridjL-.-   II 


rUh 


II.,    Juji,,    mis, 
increase   from   20 


London    tleccriL-    Supply   Corpui-iilion. — Sept.,    1917, 

to    M  p.c. 

.Nk-tropoluan    ticctric   Suppiv    Co.— Sipi.,   I'll?,    touil    inc.    20    p.c. 
\olling  Hill    ticctric   .Suppi;   Lu— .Marcli,   l!)l.i,   JJ.;   b,.pt.,  laiS,   i<].;   total 

inc.    -M    p.c. 
suulh    London,    tlectric    Suppiv    Corp.— Dec,    VMo,    9    p.c;    Dec,    1917,    P. 

11   p.c. 
-..uth    Metropolitan.— .March,    li'l."..     11)    p.      ;    Juiit,     iil- 

plus  10    p.c. 

N     BOKOLGH     COUNCIl-S. — 

i:,aiersea.— Sept.,    I'JIO,   10    p.c. 

Hcrmondscv.— June,  .1017,    L.    40  p.c,    I'.    M    p.c. 

licihnal    Green.— Sept.,    1917,   33.3   p.c. 

lujhani.- March,    lula,   5    p.c;    Dec.    191.-).    rev.    prict>.    I..   4d.,    1'.    IJd. ; 

.March,   1917,    J    p.c;    .May,    IJl; ,    kvv.    systaii,    plus   0.0075d.    p.u. 

for    each    O'd.    over   13s.    cost    ot    coal    per    ton;    .March,    1918,    rev. 

prices,    all    charj^es   increased   50   p.c.    as   compared    with    19U. 
ll.,mniersmith.— Sept.,   1917,    L.P.    121  p.c 
Hampstead.— Sept.,    1016,    10     p.c;     Dec,    1916,     23.3     p-c;    Sept.,    1018, 

Islinyton.— Uec,  1916,  25  p.c;  March,  1918,  rev.  p,  ices,  Id.  p.u.  and 
under  50  p.c  inc.  on  1914  prices,  above  Id.  p.u.  J.f.3  inc.,  public 
lighting,   1.7Sd. 

iuplar.— March.  1916,  F.  and  public  lighting  10  p.c;  Sept.,  1917,  10  p.c; 
Dec,    1917,    f.   and   public    lighting    13  p.c,    L.H.C.   lU    p.c. 

-  .   Marylebone.— Sept.,   1915,    10   p.c. 

■■I.    Pancras.— Jnne,  1915,    10    p.c;    Sci>t.,   1917,    reduced    to  2i    p.c. 

Mioreditch.— -March,   1917,   L.P.H.    25   p.c. 

^c.uthwark.- Jan.,  1917,    total   increase   equal   L.  30  p.c,   P.  50  pc;   Sept., 

1917,  rev.   prices,   L.   6d.— 3d.,   two  rate   L.P.   8d.   and  2d.;    March. 

1918,  P.L.H.    20   p.c,   contracts,   33.3   p.c,    limit   of   coal   clause    to 
be   15s.    per   ton    instead   of   20s. 

^irpnci.— Sept.,   1917,    50   p.c;   March,   1918,    special    rate  Jd.    plus   50    p.c. 
Woolwich.— March,    1915,    Jd.;    Nov.,    1917,     L.    ;e.\ccpl     factors)     IJd.,     P. 
Jd.— Id. 
-,      E.1TON.— June,    1915,    rev.   prices,    L.   4J.,   factory  3^1.  and  2iJ.,    P.    Hd. 

and   0.85d.,    H.    Id. 
v.-HBOKOL-CH.- Sept.,   1915,   12i  p.c;    Dec,    1916,  12J    p.c;    June,    1917,    tac 
tory    L.    Id.,    kinemas  IJd. ;    Dec,    1917,   P.   10  p.c. 
-lOFT.— March.    1916,   L.H.    10  p.c;   .Mav,  1917,   L.    Jd.,    P.H.    10  p.c. 
-Dec,    1917,    L.   Jd.,    P.H.    7J    p.c. 
MiE.(D.— Sept:,  1915,   L.  Jd.,   P.    JO  p.c;    .Xpril,    1916,    L.   Jd..   P.   10    p.c; 
July,    1917,    L.  Id.,    P.    10    p.c. 
-Dec,    1914,   P.    Jd. ;  .\pril.  1915,   L.H.,  Jd.;    Dec,    1913,   L.   Jd. ; 


March,  1916,   H.   reduced   to  Id.;   June,   1916: 
p.c.    inc.  .on    original    prices;    .^ug.,"  1917, 
10   p.c. 
:u.s.— March,   1916,   20  p.c. 
jERN.— May,  1915,   Id. 
'  IISSTER.— May,   1915,    L.   10   p.c,    'P.    13    p.c.    R.V.    iroir. 

Dec,   1917,    L.P.H.,    20    p.c. 
I  lELD.— June,    1918,   25    p'.c. 
iw;   Tydfil.- June,    1915,    rev. /price,    4id. 
"  COUGH.— July,    1916,   rev.   pric,    L.   4d.' 
.i.roN.— June.    1915,    L.    Jd.,     P.    12J    p.c;    MarJi,    l;ili,. 

lij  p.c;   Dec,  1917,   L.P.  L2J  p.c. 
iiLD.— iMav,   1915,   P.    and    public   lighting,    10   p.c. 
iciMBE.— June,    1917,    rev.  price,   P.   id.;    March.   1918,    L.l 
sELEURCH.— Mav,    1918,    2d. 
M.— Dec,  1917,    L.  Jd.,    P.   Jd.;   March,   1918,    L.P.    Jd. 
\STLE-UNDER-LvNE.— May,  1916,   L.  5  p.c,   P.   16.7  p.c,    P 
Oct.,  1916,  rev.    price,   L.    7Jd. 
.  jiiT  (MoN.).— June,  1915.  20  p.c;  June,  1917,  10  p.c;   D. 

(e.vcept  contracts). 
...LAV.- Dec,    1915,    rev.    price,   7d.;    March,    1918,   3d. 
ION   Abboit.- July,    1915,    16  p.c. 

im>lfroN.— Sept.,  1915,  L.  10  p.c,  P.  7J  p.c-  Sept., 
P.  12i  p.c;  June.  1917.  10  p.c;  Dec.  1917, 
-June,    1916,  10  p  c. ;  June.    1917,  rev.  prices 


Jd.,    T. 


Cd. 


1916,    L.ll.    10   p.^ 
10   p.c. 
7d.    and    4Jd.,    fl 


10  p.c 


I'll. 


:il.— Dec.   1917,    L.H.    5   p.( 

-■-.HAM.- Nov..    1917,    7J    p.c 
,o.v'.— June,   1917,  20  p.c.   (P.  10  p.c);   Sept.,   1917,    total    inc.   33  :i 

Sept.,    1917,   L.    Id.,    P.    Jd.,    H.   Jd. 
'". — Dec,  1917,  L.  (except  flat  rate)  15  p.c,  H.C,   (e.Kcept  cotton  i 

15  p.c. 
i.iKK.— Nov.,    1915,    L.    10   p.c;    March,   1918,   L.H. P.   10    p.c. 
..u.— June,    1916.  20  p.c;    March,   1918,    rev.   prices,   L.    Sd.— Id. 
oKE  (Dublin).— March,  1915,  L.   5  p.c;   June,   1918,   L.  Jd.,    P.H.C. 
—Aug.,  1916,   L.  12J   p.c,  P.  5   p.c;  Aug.,   1917,   40  p.c. 
I- .ROUGH.— Sept.,    1915,    P.    id.;    Oct.,    1915,    10    p.c;    Sept.,    1917, 
increase  20  p.c. 
1     ...IRIDD.— June,    1918,    10    p.c. 

I'oKvsMoUTH.— Dec,    1917,   total    incre.i-.,e    v  il!      ipi  il    I      ,:ii    |.  ,        IMI      4 
PcVMOUiH.— Sept..    1915.  L.  Jd. 
Preston.— June,    1915,    L.   Jd. 
I  I.  .PMBOROUCH.— Dec,    1915,    15    p.c 

iiFE.— Sept.,  1915,    L.  10   p.c,   P.H.    13  p.c;  Julv,    1916 

10  p.c. 

HE.— Sept.,    1018,  rev.  prices,    L.  8d.,    P.  4d.— 2d.   plus  20   p.c. 
,     ,1  iiNES.— June,  1916,   L.  .Jd.,   P.H.  Jd. 

K.iMi.vsTALL.— June,  1916,  P.  5  p.c;  Dec.  1917,  L.  25  p.c,  H.  30  p.c,  P. 
33.3  p.c,  also  coal  clause,  public  lighting  £5  Kw.  installed  plus 
2d.— Jd.  1=6^ 

K^L-KLiit.- March,    1918,    rev.    price     8d. 

KtiG.UE.— March.  1916.   L.P.  15  p.c,   H.  id.   plus  15  p.c;  April.  1917,  18."  p.c 
Richmond    (Surrey).- April,    1915,    10   p.c;    Nov..    1916,    rev.   price,    4Jd. 
KocHD.tLE.— June,  1915,   L.  10  p.c,  P.T.  15  p.c;   May,    1917,    L.  10  p.c..   P    :M. 
instead   of    15   p.c.     Also   coal   clause,    Nov.,    1917,    L.    If  :1    p  I' 

Id..   T.   .25d.r  Mav.    1918.   L.    17.6  p c.   P.    4d. 
KorHERHAM.— July,   1915,    L.    id.;    Sept.,    1917,    P.H.   '20   p.c;    M  :,- 

13.3   p.c. 
i.-..'-'Fy   Regis.- Aug.,   1916.  20  p.c. 

\-.NES-oN-SEA.^une,    1915.   L.  Jd.,    P.H.  10   p.c;   April.   l')17,   inc. 
I    i.ENS.— June,   1915,   L.   10  p.c;    Julv,    1916,   10  p.c;    Dec.   1916,    10  p.c; 

.■\pril,   1917,    10    p.c;    Sept.,  1917,    10  p.c. 
:  p.— June,    1915,    L.P.    7J    p.c;    March,    1916,    L.    2*    p.c,    P.    7J    p.c; 
Nov.,    1917,   L.    10    p.c,    P.   10   p.c. 
I    KOUCH.— June,   1915,  L.   10  p.c;    Dec,   1917,   rcvr  priw,    I..   7d.,    P.   2M., 

H.C.   IJJ. 
.  ,  icLD.— July,    1910,    prices   over    2d.,    10    p.c;    u.ider    2d.,    20    p.c;     Dec, 

1917.  prices  under  2d  ,  5  n.c. 

--nil  I  EV.— June.  1915.  rev.  prices.  L.  4fd.,  P.  10  p.c;  March,  1916,  P.  Ill  p.c: 
Dec,   1917,    L.    Jd.,    P.   flat    rate  Jd.,    sliding    scale   ij   p.c;    lune, 

1918,  L.  Id. 

s  I    ,  ..vsBURV.— March,    1916,    20   p.c;    June,    1917,    13.3    p.c. 

,  I  .ini;D.— March,   1917,   L.  Jd..   P.   Jd.;    June.  1918,    Jd. 

^    I  I  HAMPTON.— June.    1916.   10    p.c;    Sept..    1916,   10    p.c;    Dec  .    \"i:     Ji     : 

.Sen  riiEND-ON-SEA.— June,   1917,    L.   Jd.,   P.  Jd.  ' 

Solthpoht.— Juno.  1915.  10  p.c;  June,   1917,   5  p.c;  Dec,   1917.    3  p.c. 

SouTliwoLD. — March,   1916,  20  p.c. 

-.Si'ivBOROUGH.— June,  1915.  rev.  prices,  L.  4jd.,  P.H.  2Jd.  and  U^-i  April, 
1917.  Kv.  prices,  L.  5Jd.,  P.  2fd.;  March,  1918,  L.  Jd.  plus  10 
p.x.,   P.  Jd. — Jd.  plus  10  p.c,  special  rates  50  p.c 

-  .r.o.— June,   1910.   P.  Jd.;    Sept.,    1916,   rev.   prices.    L.    7Jid. ;    Doc,    1917, 

L.P.    Jd. 

^  .i,ij|Dr-.E.— June.  1916,  P.  (on  prices  less  than  Id.),  O.Id.:  Dec,  1917,  rev. 
prices,  L.  4Jd. — 3d.,  heating  IJd..  thcitres  and  kinemas  Jd..  cattnn 
mills  5  p.c.  P.  coal  cbuse  inerea.»>d  to  2<J,;  June.  1918.  L.  Jd.. 
r.     a.'id..  H.C,    JI. 


bi.vMFOKD.— July.   1913,    lu  p.c,  Juno,  191S,  F.    and   H.    10   p.c 

MIRLINO.— .Nov..    1917,    L.    td. 

Stockport. —June.  1913,    rev.  prices,  L.  5d.,    H.    IJd.   (above   "25    units,   e.\isline 

rates    plus    10  p.c.j,    P.    coal    clause. 
Stoke-on-Trent.- June,    li.jr.    25    p.c;   .Sept.,   1917,  S.3    p.c;    Dec,    1917,    6.6 

p.c;   March.  1918,   20    p.c. 
SloURBRlDGE.— June,    lyl8,    jU   p.c    on   pre-war   prices. 
Mow.MAKiiET.-.\pril.    191,.    price    inc.   trom    8d.    to    lOd. 
SiK.vTliOKD-ON--\vON.— April,    laiO,     id.;    August,    1917,    Jd.;    Dec.     1917.    rev. 

price   (''Jd. 
SiuEiEORD.— ..^ug.,    1915,    L.    10    p.c,   p.   15  p.c;   Oct.,    1913,   13    p.c. 
St  NDtRe.vNU. — .Viarch.    lyib.   jd. ;    Alarch.   lyib.   H.T.   contracts.   13   p.c 
SUBBITON.— -March,    1916,   Id.;   March,  1917,   Id. 
Sutton.— July,   1916,    Jd.,    P.H.    Jd. ;   June,   1918,    rev.    prices,    L.    6d.    p:us   10 

p.c,    P.H.    Jd. 
SWAN.4GE.— March,    1918,    price    raised    to  lOd. 
S\VA.1SEA.— Sept.,  1915,   hours  of   m.d.  inc.  from  91  to   137-  in  winter  or.,   meter 

rent  adopted;   March,   1918,   12J  p.c. 
Swindon.— Sept.,   1915.   L.    12J   p.c.   or   Jd.,    P.   12J   p.c,   public    lighting    and 

1.    10    p.c,    H.C.    ja.;    Sept.,    1916,    L.    Jd.;    Alarch,    1;'18,    public 

lighting.  -20   p.c,   P.   3d.— i.8d..   H.  l|d.,    V.  1.8d. 
SwiNioN  AND   Pendlebury.- Dec,  1917,   5   p.c 
Tai«ton.— Sept.,    1915,    15   p.c;    June,    19lD,    10   p.c;    .March,    1917,    8.3    p.c; 

June,  1918,  16.6  p.c. 
Ieddington. — June,  1916,  20  p.c. 
1  HIK5K.— .\pril,   1916,  20  p.c. 

roD.MOKDEN.- .Nov.,    191i ,    Tcv.    prict,    L.    5d.,    P.H.C.    10    p. I 
Torquay.— Sept.,    1916,    L.    Jd. ;  June,   1917,   id.;   .March,    iJlv, 

Jd. 
loTNES.— June,    191S,    rev.    price. 
TROWB.tluGE.— Aug.,   1910.   10  p.c. 

TuNBRiDGE    Wells.— Sept..   191.'.    L.   10   p.c.    P.H.   23    p..  . 
VVakehelD.- Sept.,    191.),    L.P.    12J    p.c;    April,    1916,    P.    12    p...;    Uee,.    WK, 

P.   a5    p.c,    L.  12J  p.c;  June.    1918,    P.   IJ    p.c    inc.   tor  each    6d. 

increase   per    ton    of    coal,    J   p.c.    inc.    for    each    Is.    per    week    inc. 

W.iLHSEV.— July,   1915,   lev.    prices,    L.    4d.— 3Jd.,    P.    2Jd.,    H.C.    IJd. 
U',u.THAMSTOW.— June,  1915,  15  p.c;  Nov.,  1916,  L.  5  p.c,   P.H.  10  p.c:   Sept., 

1917,   L.  5   p.c,   P.H.  8.3  p.c. 
W'-u-ton-on-Thames. — Sept.,  1916,   rev.   price,   7d. 
Warrington.- July,  1915,   L.T.   10  p.c,  H.P.  15  p.c;  July,  1916.   5  p.c,  Jun.  , 

1917.  10   p.c;    June.    1918    (except  tramways).  10   p.c 
W.iTFOUD.- June.  191o.   L.   12J  p.c,   P.   10  p.c;   Sept.,  1916,   rev.  price,   L.   5W. 
Wednesbury.— Dec,    1914,    15    p.c. 

West   Uromwich.— June,  1915,    JO   p.c;   Dec,  1915,    P.    13  pc 
West    H.a.m.— Sept.,    1916,    10   p.c;    Sept.,   1917,   further   10   p 
West   H.vrtlepool.- Sept.,    I9l7,    15   p.c. 
Weston-supbr-M.ake.— Dec,    1917,    L.    Jd.,    P.H.    Jd.;  June,    I'H--     :       . 

Jd. 
Weybridce.— June,  1918,    P.H.   10  p.c. 
Wei  mouth.— .April,   1016,   L.    15    p.c,   P.H.C.  20    p.c;   Sept.,    1916,    rev.    piice. 

L.    6d.;    Dc-c,    1917,    Jd.;    Sept.    30th,    L.    7d.— 2d.,    militarv    ,-,d.; 

fixe!  price,    L.  20  p.c. 
Whiteh.wen.— Dec,   1917,  L.P-  20  p.c. 
WiG.vN.— -March,  1917,    rev.   prices,    L.  5|d.    to  Sfd.;  Scpl.,    1    !- 

P.   2d.— Id.,   plus   25   p.c. 
Wl-MBLEDON.- March,    1916,    10    p.c;    Sept..    1916,     15    p  -       - 

prices,    L     Cd.,   P.H.C.    2d. 
Winchester.— Sept.,  1916,  15  p.c;    Dec,  1916,  10  p.e 
Windermere.- June,    1916,   10  p.c. 
Windsor.— Dec,   1917,  price   inc.  to  8d. 
Wisbech.— June,    1916,    inc.    to    Ojd. 
Wolverhampton.— March,   1916,    10    p.c;   Sept.,   1917,    10   p.c;    Oct.,    1917.    P. 

(Id.   p.u.  and  under)  10   pc;   Dec,    1917,    P.    (Id.  p.u.   and   under) 

20   p.c,    (over    Id.)   30    p.c;    June,    1918,    P.    (Id.    p.u.    and    under) 

10   p.c. 
Worcester,— Oct.,    1913,    L.P.H.    10   p.c;    Sept.,    1917,    10   p.c:    M.ireh.    IIIIS. 

contracts    Jd. 
Worksop,— Sept.,    191a,    L.  Jd.,    P.    Jd,;   Mav,    1917,   Jd. 
WoKMiT.— .March,   1918,  L.   inc.  to  7d.,   contracts  17  p.c. 
Worthing.— Oct.,  1913,   L.   10  p.c.  or  total  5M.;   Jan.,  1917,  -'i    . 
WRtxiuM— Dec,    1916,    10   pc;    Sept.,    1917,    L.H.    15   p.c,    P.    '■  r 
S..1.-.;  -M:,rch,   1917,   L,P.    10    p.c. 


NOTES     FROM     CANADA. 


(l-KOM  odi!  Special  Correspondent.) 
In  a  rt-uent  issue  of  the  Canadian  Engineer  there  appeare'i  au 
artiule  on  the  Chipjiewa-Queenston  power  development  of 
the  Hydroelectric  Power  Commission  of  Ontario  which  is  now 
in  progress.  A  few  extracts  showing  the  salient  features  ot 
this  scheme  will,  no  doubt,  be  of  interest.  The  actual  dilfer- 
ence  in  level  between  Ijakes  Erie  and  Ontario  is  oiO  ft,, 
but  only  about  half  of  this  occurs  at  Niagara  Falls  where  all 
the  existing  power  plants  are  located. 

By  making  a  canal  from  Chippewa,  some  distance  above 
the  Palls,  to  convey  the  water,  at  the  higher  level,  to  Queens- 
ton,  which  lies  beyond  the  Rapids,  a  gross  head  of  310  ft. 
will  be  obtained,  and  a  net  head  of  205  ft.  after  deducting 
friction  and  other  losses ;  some  of  the  present  power  houses 
at  the  Palls  are  said  to  be  working  under  net  heads  of  less 
than  13-3  ft.  The  length  of  this  canal  will  be  l'2i  miles,  of 
which  there  is  a  river  section  (the  Welland  River)  of  4i  miles, 
and  an  excavated  section  of  8i  miles.  The  river  section  will 
have  to  be  deepened  and  widened  and  the  flow  of  the 
Welland  River  will  be  reversed  in  this  section.  At  the 
Queen.ston  end  of  the  canal  the  cliffs  forming  the  Niagara 
river  banks  are  nearly  vertical,  so  that  short  penstocks  can 
be  utilised ;  this  results  in  comparatively  small  cost  and  little 
loss  of  head  in  the  penstocks,  and  does  away  with  the  need 
of  surge  tanks. 

The  canal  is  designed  for  a  nominal  rate  of  flow  of  10,000 
cu.  ft.  per  second  at  minimum  low  water.  The  greater 
portion  of  the  excavation  will  be  in  rock,  but  where  earth 
i=i  encountered  it  will  be  lined.  The  rock  section  will  he 
48  ft.  wide  at  the  bottom  with  perpendicular  sides;  the  average 
wetted  section  will  be  3-5  ft.  deep.  The  velocity  of  the  water 
in  this  portion  of  the  canal  will  be  about  6  ft.  per  second, 
maximum ;  in  the  earth  section  the  velocity  will  be  less,  and 
the  sides  will  have  a  considerable  slope.  The  Commission 
has  bought  a  wide  strip  of  land  as  a  right  of  way.  and,  it 
necessary,  two  more  canals  could  be  constructed  on  it  in  the 
future. 
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The  ultiuiatt  capacity  oi  tho  plant  to  be  installini  umlcr  tbo 
present  scheme  will  be  30U.CH.K.I  h.p..  ami  two-thirds  of  that 
amount  is  being  arranged  lor  now;  there  will  tinally  be  six 
turbines,  each  of  50,000  h.p.  capacity,  four  of  these  to  be 
installed  at  the  start.  These  turbines  are  larj^er  than  any 
wator  turbines  vet  in  existence,  but  it  is  possible  that  the 
lir>t  extension  from  ■.t)0,CHX)  u.r.  to  300,000  h.p.  will  be  made 
with  a  single  unit  as  the  Commission  has  designs  for  a 
I'lojuX*  H.P.  turbine  set  already. 

The  generator  voltage  will  be  12.000  to  be  stepped  up 
probably  to  110,000  volts.  The  excavating  equipment  includes 
two  five  cubic-yard  electrically-driven  "  Buegous  "  shovels 
(.1  T.ib  H.P.  nominal  rating  each.  The  weight  of  each  of  these 
.-hovels  is  over  400  tons,  each  ha.s  a  capacity  of  3,000  cubic 
yards  a  day  when  handling  earth,  and  they  can  load  cars 
standing  on  tracks  6'2  feet  above  the  level  of  the  tracks  on 
which  the  shovels  rest.  The  quantity  of  earth  excavation  is 
estimated  to  be  11,000,000  cubic  yards,  and  of  rock  excavation 
4.(W),000  cubic  yards. 

The  construction  railway  is  double  track  12i  miles  long, 
and  is  electrically  operated.  A  large  jaw  crusher  which  will 
have  a  capacity  "of  20,000  cubic  yards  of  stone  i^er  day  will 
be  installed.  Four  railway  bridges,  besides  a  number  of 
highway  and  foot  bridges  will  span  the  canal  at  various 
l>oint«.  The  Commission  is  carrying  out  the  whole  of  the 
work,  no  contractors  being  engaged.  The  estimated  total  cost 
is  .$2.5,000,000,  and  it  is  expected  that  the  plant  wOI  be  in 
o|x^ration  in  1921. 

The  Commission  of  Conservation  reports  that  at  Sudbury, 
in  Northern  Ontario,  the  British  American  Nickel  Corpora- 
tion is  erecting  a  new  smelter  and  refinery,  so  that  nickel 
will  in  future  be  treated  in  Canada  instead  of  in  other 
countries.  Some  2,500  tons  of  ore  per  day  will  be  handled, 
and  there  will  be  an  annual  production  of  nickel  of  about 
JO.OOO  tons.  The  entire  plant  will  be  operated  by  electric 
jKiwer,  which  will  be  supplied  by  the  Hydro-Electric  Power 
Commission  of  Ontario. 

At  Port  Colbome,  Ontario,  the  International  Nickel  Co.  is 
also  constructing  a  nickel  refinery.  This  plant,  which  it 
is  expected  will  soon  be  in  operation,  will  turn  out  7,500 
tons  of  nickel  a  vear,  but  future  extensions  will  probably 
bring  this  up  to  20,000  or  30,000  tons.  Tlie  tons  refeiTed 
to  are  "short"  tons  of  2,000  lb.  each. 

At  Shawinigan  Falls  an  electrolytic  plant  has  been  erected 
for  recovering  metallic  magnesium  from  magnesite ;  this  metal 
is  used  for  the  manufacture  of  star  shells  and  flares,  and  as 
an  alloy  with  aluminium  for  aeroplane  parts. 

There  are  now  in  Canada  32  Heroult  electric  furnaces  and 
22  of  other  types,  having  a  capacity  of  173,000  tons  of  iron 
and  steel,  50,000  tons  of  ferro-silicon,  and  8,000  tons  of  other 
ferro-alloys  per  annum. 


WATER-POWER     IN     ITALY. 


By  "ULYSSES." 


One  of  the  effects  of  the  war  has  been  to  reveal  the  present 
dependence  of  some  countries  upon  imported  coal  for  the  mainte- 
nance of  their  industrial  efficiency.  France — with  her  northern 
provinces  in  enemy  occupation — Holland.  Denmark,  and  Arffentina. 
all  have  to  import  coal,  and  of  no  country  is  this  truer  than  Italy, 
which,  according  to  the  British  Board  of  Trade,  imported  coal 
from  the  United  Kingdom  to  the  value  of  £5,23i,28.5  in  i;il.5,  and 
of  over  £7,800,000  in  1916. 

So  grreat  has  been  the  shortage  of  coal  in  the  Peninsula,  that  we 
hear  of  £4  and  £5  a  ton  being-  cheerfully  paid  by  manufacturers, 
and  the  Government  has  been  compelled  to  forbid  the  cutting 
down  of  olive  trees,  which  fetched  a  heavy  price  for  firevfood  in 
factories.  But  a  remedy  close  at  hand  has  presented  itself  in  the 
form  of  electricity  generated  by  water-power  from  the  numerous 
streams  which  flow  from  the  Alps  to  the  sea.  The  possibility  of 
producing  up  to  40  million  h.p.  has  been  estimated  by  some 
enthusiasts  in  Italy,  but,  at  any  rate.  .5  to  6  million  H.P.  is  at 
present  virtually  assured,  given  the  required  capital  and  machinery, 
and  to-day  over  1,000,000  H.P.  is  actually  in  use. 

A  comparison  of  the  water-powers  of  different  countries  shows 
that  Germany  and  Switzerland  are  leading  the  world  in  the  use  of 
this  power,  while  Italy,  the  U.S.A.,  France,  Norway,  and  Sweden 
have  all  developed  percentages — up  to  17  per  cent,  in  the  case  of 
Italy — of  their  possible  water-power  output. 

In  Italy  the  aspiration  is  very  strong  to  become  independent  of 
coal  by  the  development  of  their  "  white  coal,"  and  an  extensive 
development  of  electrical  power  generated  by  water  has  been 
undertaken  by  a  companv  called  "  Societa  Elettrica  Riviera  di 
Punente."  of  which  Signor  Rinaldo  Negri  is  the  active  managing 
director. 

In  1917  the  company  increased  its  capital  from  lire  20,000,000 
to  lire  .50,000.000  C=  about  £1.. 500.000  to-day),  and  has  continued 
to  pay  a  dividend  of  12  per  cent,  since  1907.  It  has  erected  con- 
siderable generating  stations  on  the  Roja,  Argentina,  and  Maira 
Rivers,  and  distributes  electric  power  from  the  French  frontier 
River  Roja  right  aw.iy  to  Genoa  (over  100  mUes),  and  from  the 
Maira  River,  in  the  Province  of  Cuneo,  about  the  same  distance  to 
Noyi  and  back  to  Genoa.  The  railway  line  has  been  electrified 
between  Genoa  and.  Savona  (a  distance  of  30  miles),  and  it  is  pro- 
pased  shortly  to  do  the  same  for  the  line  from  Savona  to  Venti- 


miglia.  another  "'i  miles.  Travellrrs  along  the  Riviera,  wlicn  ih, 
endless  tunnels,  hitherto  full  of  foul  smoke,  have  so  s|)oilt  tiu 
journey,  will  welcome  this  purifying  change.  I  *    '  i»" 

In  England  we  ought  to  welcome  this  industrial  development  in 
Italy  by  means  of  her  water-power.  The  policy  of  exporting  coal 
— our  industrial  life-blood — is  very  questionable  ;  and  the  more 
Italy  and  other  countries  can  develop  their  own  resources,  the 
better  purchasers  they  will  be  lor  our  manufactures  and  machinery. 
But  in  the  meantime,  we  can  loarn  much  from  the  practical  appli- 
cation of  electricity  to  railways  and  factories,  which  is  making 
such  progress  in  Italy. 
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11.17".  "  Gas  generator  for  mercury  interruptors  fdr  X-r.iy,  Sic,  pur- 
poses."    A.    E.    Dean.      July    8th. 

11,160.  "  Electrical  connector  arrangements."  R.  A.  K.  Boltos  &  J.  \V. 
Bkicgs.     July  8lh. 

11,181.    "  Electric   batteries."  A.    Mono   &    L.   K.vBisovircii.     July   8lh. 

11,197.    "  Accumulator  grids."      S.   J.    Williams.      J.uly   8lh. 

11,208.  "Method  of  submarine  electric  lighting  or  illumination."  W.  M. 
.Mitchell.      JuIv    9th. 

11,219.  "  Sp.irking  plugs  tor  internal-coilibustion  engines."  J.  W.  T. 
Cadett  &   .M.    E.    Dixon.      July  9th. 

11.231.  "  Instrument  lor  leaching  the  Morse  alphabet  and  lor  transmitling 
wireless,  &c.,  messages  automatically  bv  Morse  code."  H.  H.  Ayscouch. 
July  9tli. 

11.232.  "  Electric  generator."  H.  H.  Have,  P.  Raves  &  F.  Weathekill. 
July  9th. 

11,252.    "Telegraphing  apparatus."     E.   H.   K.nowles.     July  9lh. 

11,279.  "Couplings  for  electrical  conductors."  H.  Simon,  l.ll)  .  &  H 
Williams.     July   10th. 

11,296.  "  Electrical  control  of  gun  movements."  Soc.  Anon.  Italiana  G. 
Ansaldo  &   Co.     July   10th.     (Italy,  July  18th,   1917.) 

11,301.  "  Electrical  searchlight,  S:c.,  projectors."  C.  A.  Hui.iiES,  London 
Electric  Firm  &  W.  M.  Mordev.     July  10th. 

11,304.  "Cone  heating  elements  for  electric  heating  apparatus."  H.  J.  C. 
Forrester  (Burgess).      July  lOih. 

11,317.  "  Means  for  operating  magneto  in  reversible  internal-combustion 
engines."     G.   M.   Blackstone,   E.  Carter  &   K.  Carter.     July  10th. 

11,336.    "  Electric  lamp  flashers."     E.   C.  Leachman.     July   10th. 

11,340.  "  Electric  motor-starters."  C.  C.  Garraru.  A.  H.  Raiunc  S;  W. 
Wilson.     July  11th. 

11,342/3/4.  "  Sparking  plugs  for  internal-combustion  engines."  .A.  T. 
Ei.Lis  &   H.   A.    Hands,     July   11th. 

11,370.  "  High-tension  adjustable  jump-spark  conductor."  F.  H.  XoKias 
AND  J.  A.  G.  Ogilvie.     July  11th. 

11,409.    "  True-bearing    magnetic    compass."     R.    Gillespie.     July    12th. 

n,444.  "  Electric  locomotives  or  cars."  British  Thomson-Houston  Co. 
(General    Electric  Co..    U.S.A.)     July   12th. 

11,459.  "  Instrument  whereby  short  ends  of  carbon  may  be  held  sccurelv 
in   electric   arc   lights."     W.   A.  Giisilvm.       July   12th. 

ll,474r  "  Timing  mechanism  for  ignition  systems."  Bosch  M.vgneto  Co. 
July    12th.      (U.S.A.,    September   26th,    1917.) 

11,476.  "  Impulse  starting  mechanism."  Bosch  .Magneto  Co.  July  12th. 
(U.S.A.,    September   21st,    1917.) 

11,478.  "  Process  for  insulation  of  electric  installations."  Elektro-Mate- 
KIAL    Ges.      July    12th.      (Germany,    April    11th.) 

11.483.  "  Fi.xing  and  supporting  devices  for  tubes,  electric  wires,  &c."    "G. 

S.     BOOTHROVD    AND    C.UXENDER'S    C.\BLE    &    CONSTRUCTION    CO.       July     12th. 

11.484.  "  Leading-in  conductors  for  electric  lamp  bulbs.  &c."  NlHON 
DvNKl   KoGvo   Kabcshiki   Kkisha  &  T.    Yanai,     July   12th. 

11.485.  "  Leading-in  wires  for  incandescent  electric  lamps,  &c."  K.  OtriANl. 
Julv  12th. 

11.486.  "  Junction    boxes     ic,    lor    electric    wiring    installations."      G.    S. 

BoOTHROVD    and    CaLLENDER  S    CaBLE    &    CONSTRUCTION     CO.       Julj     12th. 

11,500.  "  Electrical   burglar  alarms."     G.    Kirk.     July   13th. 

11,515.  *'  Centrifuge  electric  speed-governor."  T.  N.  C.  KoRESSOls.  July 
13th, 

11,.525.  "  Sp.irking    plugs."      1.    Kvaster.      July    13lh. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be    printed   and    abridged,  and    all   subsequent  proceedings    will    be    taken. 

7,009.  Electric  switches.  F.  C.  Slockel  and  Fvfe,  Wilson  it  Co.  Mav 
16th,  1917.     ai6,734.) 

8,638.  Electric  controllers.  Edison  Accumulators,  Ltd.,  J.  F.  Monnot 
and   E.   \\\   Lewis.     June  15th,  1917.     (116,747.) 

8,722.  Remov.^ble  electrical  fuse  carriers  or  connecting  DEVICES.  British 
Insulated  &  Helsbv  Cables,  Ltd.,  and  R.  W.  Blades.  June  181h,  1917. 
(116,752.) 

9,086.  Terminal  sockets  for  electrical  conductors.  St.  Helens  Cable  and 
Rubber   Co.  &  J.  C.   White.     June  25th.   1917.     1116,764.) 

iJ,587.  Electric  condensers.  F.  R.  Simms  &  Simms  Motor  Units.  July 
3rd,  1917.     (U6,780.) 

9,594.  Production  for  colour  music  and  app.\ratU!,  therefor.  .\,  H. 
Hector.     July  3rd,  1916.     (107,767.) 

10,160.  Electric  welpln.;  m4Ciiises.  T.  E.  .Murray.  October  23rd.  1916. 
(111,089.) 

10,472.  Lifting  magnets.  .A.  West  &  Co.  and  L.  Satchwcll.  July  20th. 
1917.      (116,791.) 

12,105.  Supports  for  devices  such  -as  electric  fans.  F.  C:  W.  Thompson. 
August    23rd.    1917.      (116,805.) 

15,541.  Electrical  accumulators.  E.  A,  Cotte.  October  25th,  1916. 
(111,107.) 

18,501.  Telephone  svstems.  Automatic  Telephone  Manufacturing  Co.  De- 
cember 15th.   1916.      (112,026.) 

18,595.  .Automatic  telephone  svste.ms,  .Automatic  Telephone  Manufactur- 
ing Co.  &  C.  F.  Tomlins  (.Automatic  Electric  Co.  in  part).  December  14th, 
1917.     (116,849.) 

181.8. 

3,304.  .Automatic  telephone  sysiems.  .Automatic  Tel.  phone  Manufatturini; 
Co.      .March    19th.    1917.      (114.422.) 


THES 


ELEOTI?/IC^ft-Xj    IS/E'VIE^^TT'. 


Vol.  LXXXIII. 


AUGUST  2,  1918. 


No.  2,123. 


ELECTRICAL    REVIEW. 


9oJ.  LXXXIII. J 


CONTENTS:  August  2, 1918. 


MOTOR     PEOBLEMS. 


Motor  Problems      97 

The  Skilled  Labour  Strike  Ended            98 

Electric  Traction  and  Freitrht  Haulage 98 

Trade  with  Italy 98 

Praoticil  Points  Concerning  Interpoles  (ilius.')            99 

Packing  Machinery  for  Transport,  by  J.  F.  Shipley  {illug.')  ...  100 

Electrical  Reconstruction  in  Belgium  (villus.) 101 

The  Development  of  Electric  Cast-Steel  Anchor  Chain  (iUus.)  102 

>  New  Electrical  Devices,  Fittings  and  Plant  (ii^jM.)     103 

Correspondence — 

The  Electric  Propulsion  of  Ships 104 

Heating  and  Cooking  by  Electricity           lOt 

Trades  Unions  :  Past.  Present  and  Future             104 

Instruments  for  Central  Station  Switchboards     104 

Women  in  Central  Stations 104 

Legal            105 

War  Items 105 

Reviews        106 

Business  Notes         107 

Notes             ...     _ Ill 

City  Notes    ...         lU 

Stocks  and  Shares 115 

Market  Quotations 116 

The  Education  and  Training  of  Engineering  Apprentices,  by 

P.  H.  S.  Kempton  (^continued) 117 

Trade  Statistics  of  Japan,  1916 ...  118 

The  Oxide  FUm  Lightning  Arrester,  by  Crosby  Field  iillus.)  119 

New  Patents  Applied  for,  1918 120 

Abstracts  of  Published  Specifications     120 

Contractors' Column Advertisement  page  xxii 

The  ELECTKKJAi.   KEVlEVVo 

Published  every  FRIDAY,  Price  4d. 

The  Oldest  IVeeUy  Electrical  Taper.         Establishtd  IS72. 

!•  BE    OBTAINED   BY   ORDER  FROM   ANY   NEWSAGENT  IN   TOWN    OB    ' 


OFFtCE  s-^,    LUDGATE    HtLL,    LOMOOtt,    E.G.  4. 


Telegraphic  Address:  '*  Aoeekat,  Cent.,  London."     Code.  A  B  C 
Telephone  Nos. :  Cuy9J7;  Ceutral  4425  (Editorial  only). 

'  is  the  recognised  medium  of  the  Electrical  Trades,  and  oaa 
ilatioci  of  any  Electrical  Industrial  Paper  in  Great  Britain. 


the  "  Electrical  Re. 
by  far  the  Largest  C 

Subscription   Rates.— Per  annum,  postage  inclusive,  in  Great  Britain, 

£\  Is.  gd.  ;  Canada,  £\  3s.  lOd.  ($5.80).    To  all  other  countries,  £1  10s. 


Aijelaide  :    Messrs.  Atkinson  Ji  Co., 

Liresham  Street. 
Auckland    N.Z  :    Gordon   &  Gotch, 

Albert  Street :     Peter  G.  tait,  P.O. 

Box  392. 
Bbisba.ne  :  Gordon  &  Gotch,  Queen  St. 
CiiRisTCHCRCH,  N.Z.:     Gordon    and 

Gotch,  Manchester  Street. 
DrNEDiN,    NZ.:    Gordon    &    Gotch, 

Princes  Street. 

Capetow-s,     Bloem 


-  ceston:     Gordon    &    Gotch, 
litiere  Street. 

ouRNK  :     Peter  G.  Tait,  90,  Wil- 
1  Street:  Gordon  Jfc^otch, Queen 


Milan  :  FrateUi  Treves. 

New  York  :  D.  Van  Nostrand,  25»  Park 

Place. 
Paris:   Boyveau  &  Chevillet,  22,  Rue 

de  la  Bauque. 
Perth,    W.A.  :      Gordon    &    Gotch, 

William  Street. 
Rome  :      Loescher     &     Co.,      Corso 

Umberto  1^  307. 
Sydney  :   Peter  G.  Tait,  273,  George 

Street ;  Gordon  &  Gotch,  Pitt  Street. 
Toronto,  Ont.  :  Wm.  Dawson  &  Sons, 

Ltd.,  Manning  Chambers;  Gordon 

and  Gotch  132,  Bay  Street 
Wellington,  N.Z. :  Gordon  &  Gotch, 

Cuba  Str3et. 


Lheque  .  and  Postal  Orders  (on  Chief  Office,  Lont'on)  to  be  made  payable  to 
The  Electrical  Review,  and  crossed  "London  City  and  Midland  Bank, 
Nfwijate  Street  Branch." 


NOTICE    TO    READERS. 


in  view  of  the  Order  recently  issued  by  the 
Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly.  In  the 
event  of  difficulty  arising  in  so  doing,  a  subscription 
rate  order  should  be  forwarded  direct  to  these 
offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill,  London, 
E.C  4 


I\  spite  of  tlie  excellent  progress  that  has  been  made  lu 
the  design  and  construction  of  electric  motors  and  con- 
trollers, there  is  much  to  be  done  before  we  can  claim  to  be 
able  to  cope  with  all  reasonable  conditions  of  working.  Xot 
least  of  the  difficulties  that  still  await  a  complete  solu- 
tion is  that  of  the  variable-speed  a.c.  motor,  and  this 
ijuestion  is  constantly  increasing  in  importance  as  the  three- 
phase  system  comes  more  and  more  into  vogue.  It  cannot 
be  doubted  that  the  future  of  electricity  supply  in  this 
country — and,  indeed,  everywhere — is  closely  associated 
with  polyphase  currents  ;  the  proposition  does  not  requu-e" 
demonstration— the  facts  speak  for  themselves.  For  con- 
stant-speed driving  the  induction  motor,  were  it  not  for  its 
heavy  starting  current  under  load  and  its  deficiency  as 
regards  power  factor,  would  be  almost  ideal :  and,  indeed, 
it  is  already  so  good  that  its  improvement  is  not  a  matter 
of  great  urgency.  But  for  variable-speed  driving  the 
problem  is  much  further  from  an  adequate  solution. 
Granted  that  there  are  several  extremely  ingenious  and 
highly  efficient  variable-speed  a.c.  motors  on  the  market, 
we  do  not  tliink  it  is  claimed  that  any  of  these  can  suc- 
cessfully compare  or  compete  with  its  D.c.  rival  without^ 
sacrificing  one  or  other  of  the  qualities  of  cheapness, 
efficiency,  convenience,  high  power  factor,  constant-sijeed 
characteristic,  or  uniformity  of  speed  variation.  So  long 
gs  the  change  of  speed  takes  place  by  jumps,  or,  to  avoid 
this  drawback,  a  commutator  is  employed,  the  d.c.  motos 
will  retain  material  advantages  for  certain  fields  of  appli- 
cation, and  it  is  often  considered  preferable  to  convert 
part  of  the  a.c.  supply  to  D.c.  rather  than  to  install  the  a.c. 
machine.  In  saying  this  we  do  not  wish  to  cast  a  slur  upon 
the  latter  :  we  are  merely  stating  facts  that  are  well  known 
to  the  practical  men  who  are  engaged  in  such  work. 

But,  on  the  other  hand,  the  u.c.  motor  is  not  faultless. 
Perhaps  its  most  tender  spot  is  its  inevitable  possession  of 
a  commutator.  We  have  just  pointed  out  its  superiority 
over  the  A.c.  motor  for  variable- speed  work,  but  let  us  take 
the  case  of  a  D.c.  shimt-wound  machine  with  a  combined 
controller  and  regulator,  and  having  a  speed  range  of  4  :  1. 
When  this  motor  is  running  at  its  top  speed  on  a  460-volt 
circuit,  and  an  emergency  arises  requiring  it  to  be  stopped 
at  once,  the  user  throws  back  the  controller  handle, 
which  action  first  cuts  out  the  field  regulating  resistance, 
and  if  the  machinery  possesses  considerable  inertia,  the 
motor  will  be  driven  by  it  for  an  appreciable  period  as  a 
dynamo,  generating  at  a  pressure  which  may  easily,  under 
certain  conditions,  exceed  2,000  volts.  Naturally,  a  flash- 
over  is  to  be  expected,  but  even  if  this  does  not  happen,  it 
is  not  fair  to  the  motor  to  apply  three  or  four  times  its 
normal  voltage  to  the  windings,  perhaps  many  times  a  day. 
Moreover,  the  armature  would  be  returning  a  heavy  current 
to  the  mains  at  the  moment  when  the  circuit  was  opened, 
tending  to  burn  the  contacts  of  the  starter. 
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Of  foiu-se,  a  cii-cuit-breakei-  can  be  useil,  but  then  up  goes 
the  cost ;  and  some  iiiterlockiiis:  device  is  necessary  to 
ensure  the  return  of  the  controller  handle  to  tlie  starting 
j^iosition  before  the  circuit  is  closed  again,  further  adding  t<i 
the  cost  and  complication.  Here  is  a  nice  little  problem. 
which  we  commend  to  our  inventive  readers  ;  it  is  not  a 
hvpotheticjil  case,  but  an  actual  difficulty  in  present-day 
practice.  Delaying-devices  to  prevent  the  quick  throwing- 
off  of  the  handle  do  not  meet  tlie  requirements  ;  a  fjiikk 
stop  must  be  provided.  And  the  solution  must  be  mistake- 
proof,  for  the  api)aratus  is  handled  by  unskilled  operators. 

If  the  regulating  rheostat  is  separate  from  the  starting 
rheostat,  it  is  not  difficult  to  fulfil  the  desired  conditions  : 
apparatus  is,  in  fact,  available  for  the  purpose.  Our  remarks 
apply  only  to  the  combined  starter  and  regulator  with  a 
single  operating  handle,  which  from  the  practical  point  of 
\iew  is  desirable  on  the  scoreoT  simplicity  and  cheapness — 
two  considerations  of  the  first  importance. 


AxoTUKR    most    deplorable    war-time 
The  Skilled 

,    .        e*  •■       dispute    is    ended,    and    the   men    have 

Labour  Strike  ,  ,    ■ 

Ended.  returned    to   their   posts   on    the    under- 

standing that  the  Ministry  of  Munitions 
(-'ommittee  of  Inquiry  will  investigate  immediately  the 
matter  of  the  embargo  on  skilled  labour.  The  determination 
of  the  Government  to  withdraw  protection  certificates  from 
men  who  remained  on  strike  on  Monday  brought  them  to 
their  senses.  That  the  Government  had  behind  it  the  sup- 
port of  the  great  body  of  the  nation  in  its  decision  to  deal 
with  the  matter  firmly,  is  beyond  all  doubt.  In  critical 
days  such  as  these,  when  our  brave  forces  are  in  a  position 
to  deal  more  effectively  with  the  Enemy  "  over  there,"  and 
when  in  consequence  a  blow  is  being  struck  at  the  moral 
cif  the  German  people,  it  is  impossible  to  tolerate  traitorous 
conduct  at  the  bench  any  more  than  in  the 
trench.  We  deplore  the  existence  of  the  spirit  which 
IK'rmitted  such  a  strike,  yet  we  cannot  altogether  regret 
that  the  dispute  has  occurred,  for  it  has  revealed  to  the 
nation  just  where  we  stand  in  relation  to  certain  industrial 
questions.  We  have  cherished  hopes  of  some  measure  of 
success  attending  the  various  efforts  to  secure  Industrial 
Peace  after  the  war,  but  these  periodical  strikes  while  we 
are  at  deadly  grips  with  the  tyrant  foe  do  not  encourage  us 
in  that  connection.  If  men  cannot  submit  to  some  limi- 
tation of  their  occupational  liberties,  while  millions  of 
others  are  risking  their  lives,  in  the  interests  of  larger  and 
[jermanent  liberty,  what  will  happen  when  there  is  Peace 
between  nations  ?  There  is  imquestionably  a  need  for  a 
strong  Government  with  the  nation  behind  it,  and  if  a 
Parliamentary  Election  is  going  to  secure  such  for  us,  the 
sooner  it  takes  place,  the  better.  If  there  is  a  loose  rein 
after  the  war,  or  if  there  are  blunders  due  to  vacillation, 
the  way  to  rum  will  be  short  and  steep.  Sectional  demands 
must  never  be  permitted  to  imperil  the  interests  of  the 
nation  as  a  whole. 


.    .,  I^   the  mind.s  of  the  public    and  the 

blectnc  Traction  ,,  ^   ^i       i    ,  ■         ., 

and  Freight  Government,  the  electric  railway  is  asso- 
Haulage.  ciated  only  with  the  transportation  of 
passengers.  This  is  unfortunate,  since  it 
means  that  many  miles  of  track  are  being  used  only  for  a 
fraction  of  their  capacity,  instead  of  fully  sharing  the  burden 
of  the  great  freight  movement  of  the  present  time.  An 
immediate  step  of  the  first  importance  in  the  relief  of  traffic 
congestion  is  the  elimination  of  needless  duplication  of 
service  of  steam  and  electric  lines.     An  article  bv  Mr.  A.  B. 


Cole,  who  has  recently  made  an  extended  jiersonal  study  of 
the  freight-carrying  facilities  of  electric  railways,  in  the 
Ehr/iir  Hiiilirtu/  JiniriiaJ,  dealing  \\'\t\\  seventeen  typical 
cases  taken  from  data  secured  from  the  A\'ar  Board  of 
the  American  Electric  Railway  Association,  indicates  the 
prevalence  of  this  condition  in  the  United  States.        • 

It  ha.s  been  said  that  steam  railroads  are  best  fitted  for 
long  hauls,  but  an  investigation  of  the  existing  electric 
railways  discloses  some  surprisingly  long  hauls,  and  shows 
what  could  be  done  by  the  addition  of  a  few  miles  of  track 
here  and  there,  the  increase  of  motive  power  and  car  equip- 
ment, terminal  facilities.  «&c.,  to  relieve  the  steam  railroads 
of  burdensome  local  passengerand  freight  service, particulaily 
the  latter. 

Many  interurban  electric  railways  gave  little  or  no 
attention  to  the  movement  of  freight,  especially  those  built 
during  the  early  development  of  this  class  of  transporta- 
tion. Those  constructed  in  more  recent  years  have  been 
devoting  more  attention  to  the  development  of  this  service. 
Fortunately,  enough  instances  exist  to  prove  that  not  only 
can  electric  railways  do  great  things  to  relieve  freight 
congestion,  but  also  that  they  can  do  it  in  the  fullest 
co-operation  with  the  steam  roads.  Where  there  is  dupli- 
cation between  steam  and  electric  lines,  the  facilities  of  the 
latter  should  be  used  to  their  maximum  capacity  to  relieve 
the  steam  line  of  the  short-haul  trafiic.  The  general  equip- 
ment, motive  power,  and  cars  which  would  thus  be  saved 
could  be  released  for  long-haul  through  freight  and 
passenger  service  on  the  steam  lines. 

The  unde^•eloped  facilities  of  the  electric  railways  that 
already  exist  are  of  such  magnitude,  and  can  be  made 
available  in  the  present  crisis  at  such  a  comparatively  small 
cost,  that  it  would  seem  extravagant  and  wasteful  were  the 
Government  to  countenance  any  other  means  of  transjwrta- 
tion  before  the  freight-carrying  power  of  the  electric  roads 
had  been  fully  developed. 

The  above  obser\'ations  apply  mainly  to  conditions  pre- 
vailing in  the  U.S.A.,  but  they  also  apply  in  a  less  degree  to 
this  country.  It  is  noticeable  that  while  the  electrified 
lines  which  already  exist  in  this  country  cater  for  passenger 
traffic  only,  the  goods  traffic  at  night  o\er  the  same  railways 
is  hauled  entirely  by  steam  locomotives.  The  reason  for 
this  inconsistency  is  not  apparent,  and  we  fail  to  see  why 
such  electrified  railways  as  we  already  possess  should  not 
share  in  the  haulage  of  goods  as  well  as  passenger  traffic. 

The  amount  of  relief  which  the  electric  railways  could 
afford  the  steam  lines  is  not  to  be  measured  merely  l>y  the 
tonnage  handled,  but  by  the  increase  in  the  physical  capacity 
of  the  steam  railroads,  through  the  elimination  of  long 
waiting  at  freight  terminals,  thus  conserving  fuel  and  labour 
by  a  reduction  of  standing  time. 


Trade  with 
Italy. 


The  British  Chamber  of  Commerce  for 
Italy  is  working  hard  to  increase  its 
membership  between  now  and  September. 
It  is  justifiably  eager  that  the  coming  of  Peace  shall  find 
its  organisation  in  a  state  of  full  efficiency,  in  readiness  for 
encouraging  and  developing  British-Italian  reciprocal  trade 
and  economic  relations  in  the  future,  and  for  preventing 
present  enemies  from  resuming  their  former  '•  overpowering 
position  "  in  the  Italian  market.  The  membership  of  the 
Chamber  which  for  1917  was  845  has  now  grown  to  1)50, 
and  the  present  desire  is  to  pass  the  1,000  by  September. 
The  headcjuarters  are  at  Genoa,  while  there  are  branches  at 
Rome,  Naples,  Milan,  and  in  Tuscany  ;  one  for  Sicily  is 
under  consideration. 

Many  of  our  electrical  firms  are,  no  doubt,  considering 
the  needs  of  the  Italian  market  and  their  own  schemes, 
either  individually  or  through  associated  action  ;  but  we 
have  pleasure  in  drawing  their  attention  to  the  work  of  the 
British  Chamber  which,  as  our  pages  ha\e  shown,  has  per- 
formed a  Aery  useful  service  almost  from  the  beginning  of 
the  war  in  circulating  information  in  this  country  concern- 
ing business  opportunities  in  Italy  that  ha\e  been  open  to 
British  manufacturers.  The  Ijondon  offices  are  at  Oxford 
Court,  Cannon  Street,  E.C. 
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PRACTICAL     POINTS     CONCERNING 
INTERPOLES. 

[communicated.] 


It  is  very  convenient  when  testing  interpole  motors  or 
dynamos  to  have  some  method  of  making  the  polarity  of 
the  interpoles  right.  Of  course,  if  the  machines  are  started 
up  with  the  interpoles  having  the  wrong  polarity,  sparking  is 
.sure  to  occur,  and  then  the  interpoles  have  to  be  altered. 


If  the  interpoles  are  weak,  it  is  possible  for  the  armature 
to  rotate  in  a  direction  contrary  to  the  above  rule,  but  this 
occui-s  very  seldom,  and  would  soon  be  discovered. 

Another  method  is  to  start  the  machine  up  in  the  usual 
way  and  with  load  on.  In  most  cases  it  would  be  im- 
probable that  much  load  could  be  got  without  se\erc 
sparking  if  the  interpoles  were  wi'ong.  If  any  doubt  e.vists 
regarding  the  connections  of  the  interpoles,  it  is  possible  to 
try  round  the  yoke  outside  with  a  compass,  but  this  is 
doubtful  with  a  small  load  on  the  machine.     If  the  inter- 


^  -  the  armature  and  interpoles  are  connected  in  series  with 
r  other,  and  a  permanent  connection  is  generally  made  of 
armature  lead  to  one  end  of  the  interpoles,  it  necessarily 
follows  that  if  the  interpoles  are  wrong  the  armature  leads 
must  be  changed  over,  in  order  that  the  polarity  of  the 
interpoles  with  respect  to  the  armature  may  lie  correct, 
AVhen  the  interpoles  are  made  correct  in  this  manner,  it  is 
necessary  to  keep  the  armature  and  interpoles  always  con- 
nected permanently,  and  when  it  is  necessary  to  reverse  the 
direction  of  rotation,  it  must  not  be  done  by  changing  over 
the  armature  leads,  but  by  reversing  the  shunt  connections  : 
if  it  is  a  shunt  motor  or  dynamo,  as  a  machine  intended 
for  a  dynamo  must  be  e.xcited,  it  is  run  as  a  motor  first, 
and  the  interpoles  are  made  right  in  the  same  way  ;  if  it  is  a 
series-wound  motor,  the  series  field  connection  must  be 
changed  over.  In  the  case  of  a  comiX)und-wound  machine 
the  series  winding  will  alSo  have  to  be  changed  over  in . 
order  to  keep  it  from  opposing  the  shunt  or  weakening  it. 
One  of  the  best  methods  of  finding  out  if  the  interpoles  are 
correct  has  been  found  by  the  writer  to  be  as  follows  : — 

1 .  ilove  the  brushes  to  the  left  or  right  of  the  neutral 
ji^ition. 

■J.  Pass  a  current  through  the  interpole  coils  and  arma- 
inrr  connected  in  series.     The  armature  will  then  rotate 


r-O 


InterDole  F 
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i:: 


Pig.  2. 


in  one  direction  or  the  other  when  sufficient  current  is 
f)assing.  If  it  rotates  in  the  same  direction  as  the  brushes 
iiif  moved,  Ijhe  interpoles  are  correct. 

When  it  is  found  by  the  rotation  of  the  armature  that 
til''  interpoles  are  wrong,  it  is  necessary  to  change  over  the 
t«  '  armature  leads,  or  when  it  is  not  convenient,  owing 
t'  I  he  number  of  brush  spindles,  each  armature  lead  should 
I 'I  iimved  to  the  next  spindle  of  a  different  brush  polarity. 


• — 4^/^^^^wfc^^^^ 


Pio.  3. 

pole  preceding  a  main  pole  with  respect  to  the  direction 
of  rotation   is  of    the   same   polarity,    it   is   then   correct  _ 
in   the   case  of  motors,   and   otherwise   for  dynamos  (see" 
fig.  1). 

There  should  be  no  sparking  at  all  with  interpole 
machines,  and  if  the  interpoles  have  correct  polarity,  and  the 
machine  is  found  to  spark,  there  may  be  something  wrong 
with  the  strength  of  them.  If  it  is  known  what  the  resist- 
ance of  the  interpoles  should  be,  the  volts-drop  cau  be  taken 
when  the  machine  is  running,  and  if  the  resistance  is 
low,  it  suggests  that  the  interpoles  are  too  weak.  In  the 
case  of  a  shunt-wound  motor,  the  current  must  then  be 
diverted  from  the  armature  whilst  the  motor  is  running  at 
full  load,  by  means  of  a  resistance  connected  in  parallel 
with  the  armature,  and  having  a  regulating  switch  and 
suitable  ammeter  in  circuit.  The  amperes  should  be 
diverted  gradually,  until  the  sparking  ceases.  This  test  is 
arranged  as  shown  in  fig.  ■>.  Having  got  a  sparkless  position, 
the  reading  on  the  ammeter  will  then  show  how  many  more 
ampere-turns  are  required  to  be  put  on  the  interpole  in 
order  to  make  a  permanent  correction  for  sparking. 

The  interpole  resistance  being  too  high  would  suggest 
that  too  many  ampere-turns  were  on  the  interpoles.  and  that 
they  were  too  strong  :  this  being  the  case,  some  current 


•-^ — vWWVV" 


Fig.  4. 

must  be  diverted  from  the  interpoles,  and  a  similar 
calculation  from  the  ammeter  reading,  when  sparking  stops. 
will  show  how  many  ampere-turns  require  to  be  taken  off 
the  interpole  coils. 

Wlien  sparking  takes  place  at  all  brushes  equally,  the 
fault  will  most  probably  be  caused  by  the  interpoles  being 
either  too  weak  or  too  strong,  and  measuring  their  actual 
resistance  when  the  correct  resistance  is  known  will  in- 
dicate in  most  cases  whether  they  are  strong  or  weak. 

If  the  sparking  took  place  at  one  set  of  brushes,  and  nut 
at  the  others,  this  would  show  that  one  of,  the  interpole 
coils  was  less  effective  than  the  others.  To  correct  this, 
it  would  be  necessary  to  take  the  resistance  of  each  coil 
separately,  when  it  would  probably  be  found  that  some 
part  of  one  coil  was  shorted.  This  fault  may  easily  occur 
when  copper-tape  coils  made  up  to  carry  large  currents  arc 
placed  in  sections  on  top  of  each  other  without  adequate 
insulation,  or  carelessly  put  together,  and  in  some  cases  with 
ordinary  wire  coils  also,  the  number  of  turns  being  incorrect^ 
If  one  interpole  were  connected  so  as  to  have  the  wrtMig 
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polarity,  it  would  cause  woi-se  sparking  tliaii  a  short 
cirouit,  as  previously  stated. 

In  temporarily  strengtheniusr  or  weakening  the  interi.>oles 
(if  a  series  motor  when  running,  the  connections  should  be 
made  as  in  fig.  3,  as.  in  the  case  of  strengthening  the  inter- 
p<iles,  current  would  have  to  be  diverted  from  n  and  /',  and 
in  the  case  of  wcitkening  the  interpoles  this  arrangement 
allows  convenient  diversion  froto  h  to  <■.  If  the  connections 
are  made  as  in  fig.  4,  it  is  not  convenient  to  divert  current 
from  the  armature  and  series  winding,  leaving  the  interpoles 
only  strengthened,  therefore  the  connec-tions  in  fig.  3  are 
lx?st  for  the  purpose. 

Sparking  may  take  place  owing  to  bad  desygn,  such  as 
too  few  sections  in  the  commutator,  which  is  a  bad  fault, 
but  where  the  interpoles  are  faulty  it  can  generally  be 
remedied.  If  the  interpole  iron  is  too  large  in  section,  the 
tendency  in  most  ciises  is  for  the  motor  to  surge.  By 
reducing  the  .section,  so  that  at  a  suitable  load  the  density 
would  become  increased,  surging  may  be  prevented. 

Surging  takes  place  mostly  on  variable-speed  macliines 
which  have  the  speed  increased  by  weakening  the  main 
field.  If  the  brush  rocker  is  behind  the  neutral  position 
with  respect  to  the  direction  of  rotation,  the  motor  tends  to 
surge,  but  by  moving  the  rocker  forward  in  the  direction 
of  rotation,  the  tendency  to  surge  is  reduced.  The  distance 
moved  should  be  decided  by  the  sparking  and  running 
conditions.  Of  course,  the  correct  position  of  the  brushes 
should  be  actually  the  neutral  position,  but  in  some  cases  it 
is  necessary  to  keep  the  rocker  slightly  forward. 

Wlien  the  correct  resistance  of  the  interpoles  is  not 
known,  and  there  is  a  doubt  as  to  whether  they  are 
too  strong  or  too  weak,  a  very  good  method  of  finding 
out  which  is  the  case  is  given  "in  an  article  in  the  Elec- 
trical Review.  August"24th,  1017,  by  Frederik  Murga- 
troyd.  B.Sc.  which  uses  the  drop  of  volts  between  brush 
and  commutator  throughout  the  brush  thickness.  Test 
curves,  made  as  explained  in  the  article  named,  show 
exactly  wliether  to  strengthen  or  weaken  the  interpoles 
to  cure  sparking  and  to  get  ideal  commutation. 

If  it  is  not  desired  to  go  to  this  trouble  to  get  curves,  it 
is  practicable  first  to  try  weakening  the  interpoles,  and  if 
sparking  increases  try  strengthening  them. 


P-^CKINQ     MACHINERY     FOR     TRANSPORT. 


By  J.  F.  SHIPLEY. 


Both  in  Great  Britain  and  still  more  in  the  United  States 
ixickmg  is  badly  done.  It  should  receive  the  attention  of  an 
enymeer  who  ha.s  had  experience  at  the  receiving  end.  The 
ii>ual  method  of  first-class  firms  in  this  country  is  to  build  a 
case  sUghtly  larger  than  the  piece  of  machinery  to  be  packed. 
Til,-  machinery  is  then  bolted  down  to  one  side  and  usuaUy 
lelt  unwedged.  Auxiliaries  such  as  tools,  Lewis  bolts,  pulleys 
and  rails  are  tied  to  the  machine  in  a  package  by  rope  or 
?tiing. 

What  happens  to  such  a  case  during  transit?  It  gets 
tmubled  down  on  end;  the  machinery  inside  not  being  sup- 
ported aU  round  breaks  away  from  the  case  and  continues 
the  journey  loose.  Every  further  tumble  does  more  damage 
I  he    case   amves   disabled,    lugs   and    projecting   pieces  are 

.  ve?vwL?5  'tI  °''^^"'''  S'^°*  ^«  ^'^^P'^d,  and'-dents  oc?m- 
.  \erywhere.    The  new  machme  must  at  least  go  to  the  repair 

tu^om^r    "^^  '**''  ''^^'T'  ^^^"^  ^'^'i  exa^ration  to  Ae 

Zf^Zi,        I  ^manufacturer  suffers  a  certain  loss  of  credit, 

)ft^w>l.^/^''P''   ''^P"^   '"o^   manufacturers   are  alike 

n  tLTn^  Jr  ^^T^^^'  ^^e'«<=«c  motor,  the  first  tumble 

!i     «"iallows  the  armature  and  shaft  to  move  indenen- 

dcntly  of  the  carcase.  This  results  in  the  bendin^r  or  shSs 

W?  ""^-^^^  °t"''^'-  "'  °^  ^^^  detent  screw  of  the  bSr^l 

U^^^'    m""  ^^^^e"- one  or  both  end  bearing  shields  bSSf 

luok^.    Many     machmes    so     damaged   have   come    to    Sf 

The  iUustration  shows  a  type  of  packing  that  has  been 
'in  J^^.°?t.'^^  P*^*^"*  ^  possible.  It  costs  about  30^r 
KmkV)^?  K  ^^^"^  °"^°"-y  P=«='^i'ig-  Durmg  12  years  abmt 
>  vTan^s  S'^J^^aging  400  kg.  per  case  came  hrough 
liO  _hands^   The  maximum  expenditure  in  any  one  year  for 

*  From   the   American   Machinist. 


repair  of  damage  to  contents  during  transit  was  £20.  The- 
correspondiiig  value  of  the  goods  was  about  £30,000.  In- 
surance for  breakage,  usually  costing  1  per  cent,  on  declared 
values,  is  thereby  unneoos.<«ry.  Eight  hundred  such  cases, 
containing  hydroelectric  machinery  of  all  sorts  complete  with 
switchboards  and  instruments,  wore  sent,  w^th  two  tranship- 
ments and  journey  by  rail,  and  then  a  100  miles  journey  over 
mountain  tiacks  by  mule  to  the  top  of  the  ."Yndes  in  South 
America.    There  were   no   breakages  at  alH 

On  the  Pacific  coast  of  South  .\merica,  for  instance,  ves-sels 
at  most  ports  have  to  lie  out  in  open  sea,  and  tranship  their 
cargo  into  lighters  for  the  port.  The  Pacific  rollers  are  very 
heavy.  The  rise  and  fall  of  the  lighter  alongiside  of  the  ship 
is  often  C  to  7  metre.'?.  If  the  crane  oi>crator  does  not  gently 
drop  the  case  of  machinery  when  the  lighter  is  at  its  topinost  '■ 
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Packing  Case  for  Foreign  Ship.ment. 


position,  a  heavy  fall  occurs,  the  packing  case  may  be 
smashed,  and  the  machinery  thereby  damaged.  Sometimes 
the  goods  go  through  the  bottom  of  the  fighter,  and  the 
lighter  is  lost  as  well.  United  States  machinery  suffei's 
most  under  such  circumstances. 

Note  that  the  material  in  the  case  is  contained  in  and 
entirely  support-ed  by  a  strong  but  simple  cradle.  The  cradle 
is  entirely  independent  of  but  closely  fits  a  strong  packing 
case.  Should  the  case  be  dropped  on  its  end  or  in  any  posi- 
tion, the  cradle  will  take  the  whole  of  the  shock,  transmitting 
it  to  the  other  end  of  the  case,  and  it  shields  tbe  contents 
from  any   injury  at  all. 

In  the  event  of  such  packing  cases  having  to  be  stored, 
battens  to  keep  the  cases  off  tbe  ground  are  bolted  to  tbe 
bottom,  and  the  cases  are  lined,  if  not  all  round  at  least  at 
the  top  and  from  a  few  inches  down  on  each  side,  with  tarred 
waterproof  paper.  Machines  kept  in  storage  for  two  years 
in  a  climate  such -as  that  of  this  country  keep  very  satisfac- 
torily. 


A  Skidding  Test. — •Some  time  ago  the  Bay  State  Rail- 
way, Boston,  JIass..  conducted  a  skidding  test  on  Davis  (American 
Steel  Foundries)  one-wear,  cast-steel,  manganese-tread  wheels.  It 
was  desired  to  determine  to  what  extent  a  skid  of  very  unusual 
length  would  flatten  these  wheels,  and  to  that  end  a  stretch  of 
level  tangent  track  110  ft.  in  lenfrth  was  prepared  for  the  test,  and 
was  divided  into  three  parts.  The  first  section,  SO  ft.  in  length, 
had  both  rails  greased  with  heavy  oil  ;  the  next  30-ft.  section  had 
both  rails  greased  and  sanded,  and  the  remaininpr  50-ft.  section  had 
both  rails  covered  with  dry  sand.  The  test  was  made  with  a  30-ton 
double-truck  car  with  33-in.  wheels,  and  consisted  in  starting  the 
car  and  attaining  a  speed  of  35  Jl.P.H.  at  the  moment  of  entering 
upon  the  30-ft.  greased  section  of  track.  An  emerprency  application 
of  the  air  brakes  readily  looked  all  eight  wheels,  and  they  were 
permitted  to  skid  until  the  car  came  to  rest,  with  the  forward  pair 
of  wheels  just  clear  of  the  farther  end  of  the  50-ft.  dry-sanded 
section.  The  forward  pair  of  wheels  skidded  the  full  80  ft.,  while 
the  rear  paij-  skidded  some  25  ft.  less.  The  wheels  remained  fixed, 
thus  confining  the  entire  abrasive  action  to  the  eiprht  points  of 
contact  with  the  rails,  which  points  were  prick-punched  for 
identification  before  moving  the  car.  A  careful  visual  examination 
of  the  wheel  treads  disclosed  a  brightly  iwlished  elliptical  spot  of 
about  |-in.  major  axis  and  ^-in.  minor  axis.  That  the  mangtinese 
treads  are  somewhat  ductile  was  evidenced  by  the  .sligrht  flowing 
of  the  steel  to  the  trailing  side  of  the  contact  ellipse,  where  it  was 
deposited  in  a  very  thin  ridgfc  about  x-'i-iu.  in  height.  After  the 
test  was  completed  the  test  car  was  again  put  back  on  the  li»e,  and 
the  wheels  rendered  satisfactory  daUy  service  for  15  months,  at 
the  end  of  which  time  they  were  removed  as  worn  out. 
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ELECTRICAL     RECONSTRUCTION     IN 
BELGIUM. 


The  Programme  of  the  Comite  d'Etudes  pour  la  mise  en 
commun  des  Productions  d'Electricite  en  Belgique. 


The  "  Committee  of  Investigation  for  the  pooling  oi  the  pro- 
duction of  electricity  in  Belgium  "  was  constituted  in  London 
in  January,  1917,  -after  Mr.  Joseph  Carlier  had  proved  by  an 
extended  study  of  the  question,  that  it  was  imperatively 
necessai-y  for  the  future  welfare  of  Belgium  after  the  war 
to  pool  the  production  of  electricity.  The  committee  is  pre- 
sided over  liy  Mr.  iMaurice  de  ttiiet  de  Noeyer,  chaii'man 
of  the  "  Sotiete  des  Docks.  Force  et  Lumiere,"  of  Ghent.  His 
secretary  is  Baron  P.  Chazal.  Secretary  of  the  Enquete 
Economique  du  Gouvernement  Beige. 

A  report  of  all  the  work  done  up  to  July  of  this  year  is 
;ilu>ut  to  be  published;  but  a  most  interesting  report,  over  the  • 
.-i.i^nature  of  Mr.  J.  Carlier,  vice-chairman  of  the  "  Oomite 
d'Etudes  pour  la  Mise  en  Commun,"  and  Assistant  Professor 
of  EaUvvays  at  Liege  University,  was  placed  before  the  Lon-\ 
don  Committee  of  the  "  Enquete  Economique  "  ~f  the  Belgian 
Government  on  February  8th  last,  which  shows  precisely 
on  what  .iines  telectrical  reconstruction  in  Bel^jum  should 
proceed. 

The.  accompanying  map  show's    that   as   many  as   26    im- 
I'lutant  power  stations  were  in  existence  in  Belgium  before 


Thus,  on  the  whole,  something  like  1,000,000  kw.  of  power 
would  be  required,  and  if  provision  were  made  for  the  demand 
^hat  would  be  experienced  five  to  ten  years  hence,  about 
1,250,000  ;kw.  ought  to  be  provided  for  in  the  super  station 
system. 

Next  let  us  consider  the  saving  of  coal  that  may  be  expected 
to  result  from  the  adoption  of  the  scheme.  Dunng  the  year 
1912  the  Belgian  colheries  extrgcte*!  '>2,972,140  metric  tons 
of  coal,  valued  at  380,444,-300  francs;  the  average  selling 
price  was  16  francs  58  per  metric  ton,  and  the  average  cost 
price  16  francs  22  per  metric  ton. 

By  the  general  electrification  of  the  railways,  a  yearlv 
s;iving  of  about  1,000,000  metric  tons  is  quite  iwssible:  and 
liy  the  application  of  electi-ic  power  to  indus-tries,  aomethinj.' 
like  3,900,000  metric  tons  can  be  saved.  Roughly,  therefore, 
•j.WW.OOO  metric  tons  could  be  saved  annually. 

This  represents,  on  the  basis  of  the  figures  given  above, 
a  saving  of  22  per  cent,  of  the  annual  output  of  the  Belgian 
collieries,  having  a  value  of  about  83,0(W,000  francs.  But 
that  is  not  all,  as  a  great  many  other  factors  of  the  utmos-t 
interest  should  result  from  the  general  electrification  of  the 
country. 

To  develop  the  use  of  electiicity  is,  a«  we  know  from  many 
instances,  of  great  benefit-- to  the  wealth  of  a  country.  For 
example,  in  the  United  States  the  energy  used  per 
inhabitant  is  more  than  56  ix-r  cent,  over  the  figure  for  the 
United  Kingdom,  and  we  know  that  the  town  of  Stalvbridg*- 
(26,.513  inhabitants)  in  1915-1916  held  the  record  in  the  United 
Ivingdom  for  the  use  of  electrical  motive  power,  with  the 
figure  of  250  KW.-hours  per  year  and  per  inhabitant.  The 
more  motive  power  is  used,  the  greater  is  the  earning  power 


the  war.  In  addition  to  these,  there  were  a  good  many 
small  power  stations,  which  need  not  be  taken  into  considera- 
tion. 

After  the  necessary  developments  in  connection  with  the 
electrification  of  the  railways  and  the  reconstruction  of  the 
ruined  industries  of  the  country  have  been  carried  out,  the 
generation  of  electricity  should  be  concentrated  at  the  ports 
of  Ostend,  Ghent  and  Antwerp,  and  at  the  coal  pits  of 
Mons,  Charleroi,  Liege,  and  Limburg. 

,  Super  power,  houses  should  be  erected  at  these  places,  as 
indicated  by  the  letters  A,  B,  C,  D,  E,  F,  and  G,  and  these 
should  be  Imked  together  by  mains  at-  a  pressure  of  some- 
fj  like  80,000  to  100,000  volts.  The  26  existing  stations 
would  be  supplied  with  energy  in  l>ulk  by  these  super  stations 
as  shown  on  the  map,  which  embodies'  the  leading  features 
of  the  J.  Carlier  system. 

It  will  be  of  interest  to  consider  some  figures  in  connection 
tvith  the  scfieme  thus  briefly  outlined. 

Mr.  Cariier  has  calculated  that  if  the  railway  network 
were  completely  electrified,  the  maximum  demand  for  power 
would  not  exceed  250,000  kw.  If  all  th6  industries  were 
supplied  with  electrical  energy  for  motive  power,  something 
like  600^  KW.  would  bp  tpqilired.  These  figures  are  takeq 
from  official  gtatigtics, 


of  any  worker,  say  the  people  who  are  versed  in  social 
economics.         v 

The  solution  of  the  workei-'s  problem,  and  also  that  of 
the  employer,  is  one  and  the  same.  It  consists  in  the  use  of 
electrical  energy  for  industrial  purposes  to  the  utmost  pos- 
sible extent. 

Now,  the  Comite  advocates  the  linking-up  of  the  Belgian 
power  stations  which  are  still  in  existence,  whilst  keeping 
in  view  the  construction  of  sujier  power  stations,  so  as  to 
supply  electrical  energy  in  bulk  to  the  26  centres,  which  take 
the  place  of  the  old  power  stations. 

From  the  document  of  January  18th,  1918.  which  was  dis- 
cussed at  the  sitting  of  the  Belgian  "  Enquete  Economique  " 
in  London  of  Februarv  8th,  we  gather  that  the  super  power 
stations  of  about  100,000  kw.  to  .300.0ri0  kw.  should  be  erected 
at  Ostend,  Ghent,  and  Antwerp,  and  in  the  coal  districts  of 
Mons,  Charleroi.   Liege,  and  Limburg   (Genck). 

But  as  the  gas  coal  exists  for  the  most  part  in  the  districts 
to  the  south  of  Mons,  and  of  Lunburg  (Genck),  it  seems 
likely  that  a  very  large  system  of  big  power  stations  should 
be  erected  to  the  south  of  Mons,  since  the  conversion  of  the 
coal  into  gas  is  the  most  economical  inethod  of  utilieing  the 
fuel. 

Pence,  the  power  stationB  at^tfie  ports  of  Ostend,  Ghent, 
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and  Antwerp  should  be  of  souiethinfi  like  ai,000  to  80,000 
or  perhaps  100,000  KW.  capacity,  as  tuey  would  be  supplied 
with  British  gas  coal  for  the  Uiost  part,  and  the  four  coal 
districts  should  have  power  houses  with  outputs  of  150,000 
to  300,000  Kw.  or  even  more. 

It  must  be  borne  in  mind  that  this  does  not  necessarily 
mean  that  only  one  big  power  house  of  100,000  to  300,000  KW. 
should  be  erect^ed  in  each  of  the  industrial  districts,  but  that 
many  big  power  stations,  using  surplus  heat  from  blast- 
furnaces and  all  kinds  of  plants,  should  be,  as  far  as  possible, 
linked  up  in  the  industrial  area,  so  as  to  concentrate  in  the 
one  system  of  the  said  industrial  district  all  the  suppUes  of 
electrical  energy   that  are  available. 

How  is  an  understanding  to  be  arrived  at  between  the 
actual  power  station  owners,  the  industrials,  the  State,  the 
railways,  and   the  municipalities? 

The  only  possibility  appears  to  lie  in  the  foiTnation  of  a 
combine  under  a  co-operative  scheme,  which  should  be  called, 
for  instance,  the  Soci^te  Nationale  d'FAectricite  In  this 
company  the  large  power  consumers  should  participate  as 
well  as  the  producers  of  electricity,  the  State,  and  the  munici- 
palities. 

In  such  a  way  the  most  effective  co-operation  between  the 
industrials,  the  producers,  and  the  public  services  should  be 
attained,  and  the  capital  required  to  enable  the  Societe 
Nationale  d'Electricite  to  build  the  super-power  stations,  and 
to  erect  the  mains  for  the  delivery  of  the  energy,  should  be 
subscribed  by  the  consumers,  who  would  be  at  the  same  time 
shareholders  of  the   company. 

Such  an  amalgamation  of  interests  should  practically  give 
satisfaction  to  everyone  concerned,  and  the  combine  of  con- 
sumers and  producers  would  in  all  probability  lead  to  the 
best  results  with  regard  to  the  cheapening  of  electricitj'. 


THE  DEVELOPMENT  OF  ELECTRIC  CAST- 
STEEL  ANCHOR  CHAIN. 


Earelv  has  the  solution  of  a  war  emergency' problem  been 
obtained  with  such  promptness  and  unexpected  success  as 
in  the  development  of  an  economical  method  for  greatly  in- 
creasing the  production  of  stud  link  anchor  chain,  as  described 
by  Mr.  W.  L.  Merrill  in  the  General  Electric  Review  of 
June,  1918.  Any  process  for  making  chains  which  would 
make  a  real  deduction  in  over-all  labour  had  to  be  a 
radical  change  from  the  conventional  hand-forging  methods, 
particularly  eliminating  the  preparation  of  the  material  for 
the  chain,  which  the  hand  method  required. 

In  1911  the  Marion  Steam  Shovel  Co.  built  some  chain, 
the  links  being  36  in.  long,  and  the  wire  7.5  in.  in  diameter, 
by  casting  one  link  at  a  time  with  the  moulds  interlocked. 
Samples  made  in  the  Schenectady  Works  of  the  G.E.C.  proved 
that  successful  chain  could  be  made  by  this  process.  The 
hrst  attempt  was  made  by  die-ca.sting  the  links,  and  after- 
wards placing  the  studs  in  position,  the  same  as  in  hand- 
welded  chain.  This  method  was  found  to  be  not  feasible  for 
a  lai-ge  production  since  there  is  a  very  critical  time  at  which 
the  moulds  should  be  opened  to  prevent  shrinkage  cracks, 
and  if  opened  too  soon,  the  metal  would  not  be  congealed. 
Therefore  dry  sand  moulds  were  resorted  to,  and  successful 
chain  was  made  by  this  method. 

The  Classification  Society's  requirements  for  two-inch  chain 
are:  breaking  test,  225,792  lb.;  proof  test,  161,280  lb.,  there 
being  no  requirements  for  elongation  or  reduction  in  area. 
No  reliable  data  on  wrought  chain  being  available,  the  ques- 


Electric  Cast-steel  Chain  after  Stods  have  been  Fitted. 

tion  of  corrosion  was  dismissed,  it  bemg  felt  that  the  life 
of  electnc  steel  chain  in  comparison  would  at  least  last  during 
the   present  emergency. 

Comparative  tests  were  made  by  subjecting  single  links  to 
a  blow  under  a  drop  hammer,  which  somewhat  approximates 
the  action  of  abnormal  conditions  to  which  practically  all 
anchor  chain  failures  are  due.  Neither  the  electric  steel  nor 
the  wrought  iron  showed  failure  under  this  test  but  the 
former  showed  less  deformation  than  the  latter.  Further 
investigation  was  carried  on,  and  proce.<;ses  worked  up  for 
moulding  cham  m  sections  complete  with  the  studs  cast  as 
a  part  ot  the  Imk.  and  6UCce.ssful  chain  was  made  bv  this 
procei:R  in  several  foundries,  Then  chain  was  made  in  varion.s 
size,?  from  13  in,  tr,  2J  in,,  the  fomier  sized  link  apparently 
being  the  srnallest  that  it  is  at  present  practicable  to  mould 
Test*  were  then  earned  out  with  varioli^  eamplea  of  chain  In 

ocwpansen  with  hwiJ.TProagbt  chaia  mi  Xavy  ohaia  frem 


the  Charlestown  Navy  Yard.  These  tests  amsisted  of  tensile 
test«  and  shock  tests  in  a  standard  M.CB,  machine.  In  all 
cases  the  electric  steel  chain  showed  greater  tensile  strength 
and  stood  more  punishment  in  the  drop  t^'st  than  the  wrought 
chain.  l'\irther  tests  were  made  to  get  comparative  data,  and 
specifications   on   a  shock  bending  teat. 

As  a  result  of  this  work,  the  American  Bureau  of  Shipping, 
and  the  American  and  English  Lloyds  have  approved  and 
issued  specifications  permitting  the  use  of  electric  steel  anchor 
chain  on  shipboard,  these  specifications  dill'ining  mainly  from 
those  for  wrought  chain  in  the  following  ix)iiits  :  The  original 
breaking  lest  ot  wrought  chain  is  now  siH'cified  for  the  proof 
test  with  proiKirtional  increase  in  tests  for  sample  links  above 
this  of  40  per  cent.  For  example,  the  original  proof  tests  of 
2  in.  chain,  16,128  lb.;  for  electric  steel,  225,972  lb.  The 
original  breaking  test  for.  wrought  chain,  225,792  lb.;  for 
cast  steel.  316,109  lb.  To  tnis  is  added  a  shock  bending  test 
for  sample  links. 


Electric  Melting  Furnace. — According  to  Eledrk  Traction, 
the  Bui'eau  of  Mmes  has  announced  the  perfecting  of  a  typ< 
of  electric  melting  furnace  that  may  be  revolutionary  in  the 
making  of  brass.  Patents  on  this  furnace,  known  as  the 
Rocking  electric  furnace,  have  been  taken  out  by  the  Bureau 
and  have  b«s.n  assigned  to  Secretai7  of  the  Interior  Lane  as 
trustee.  Free  licences  to  operate  these  furnaces  under  the 
patents,  it  is  understood,  can  be  obtained  by  making  applica^ 
tion  through  Van  H.  Mannings  director  of  the  Bureau  of 
Mines. 

The  new  'furnace,  which  it  is  claimed  will  reduce  the  uii' 
portant  losses  in  brass  melting,  is  the  result  of  five  years' 
experimentation  by  H.  W.  Gillett,  chemist  of  the  Bureau 
of  Mines,  in  co-operation  with  the  laboratory  of  Cornell 
University,  the  American  Institute  of  Metals,  and  a  number 
of  manufacturers  of  brass. 

Up  to  the  present  most  brass  has  been  made  in  costly 
crucibles  of  imported  clay  and  graphite.  Since  the  war  it 
has  been  impossible  to  obtain  the  imported  materials  for 
crucibles,  and  manufacturers  have  had  to  put  up  with  crucibles 
of  much  poorer  quality,  and  at  a  cos-t  many  times  the  pre-war 
price.  With  the  huge  tonnage  of  bra.ss  needed  for  war  pur- 
poses, such  as  shells  for  cartridges,  manufacturers  have  been 
anxious  for  a  solution  of  the  crucible  problem.  The  Bureau 
states  that  it  is  inevitable  that  the  next  few  years  will  see 
electric  furnaces  largely  replacing  crucible  furnaces,  and 
that  there  will  be  a  development  comparable  to  that  Iseen  in 
the  steel,  industry  in  the  last  few  years.  The  electric  furnace, 
it  is  also  declared,  will  greatly  decrease  the  loss  of  zinc,  which, 
together  with  copper,  makes  bra,ss.  Zinc  boils  at  a  much 
lower  tempez'ature  than  copper,  and  there  have  consequently 
been  large  losses  in  the  open  crucible  furnace  through  vola- 
tilisation of  the  .zinc.  The  electric  furnace  is  closed,  and  these 
losses  ar^  avoided.  It  is  e.stimated  that  the  unnecessary  losses 
in  brass-making  are  more  than  $3,000,000  a  year  in  normal 
times  and  perhaps  $10,000,000  a  year  in  war  time.  Another 
claim  for  the  electric  furnace  is  that  it  gives  more  healthful 
working  conditions  for  the  men. 

Conservation  of  Engineers. — According  to  the  Electrical 

Review  of  Chicago,  engineers  of  every  branch  of  the  profes- 
sion who  are  taking  part  in  the  war  activities  of  the  U.S. 
Army  and  Navy  are  alarmed  at  the  unfortunate  waste  of 
technical  training  caused  by  the  drafting  and  enlisting  ol 
engineers  for  regular  sei-vice  with  little  or  no  regard  for  theii 
technical  attainments.  These  technically  educated  and  ex- 
perienced men  are  essential  to  the  successful  conduct  of  the 
war  and  cannot  be  -replaced.  There  is  continuing  evidence 
that  America  is  repeating  in  some  measure  England's  mistake 
of  sending  technical  men  into  the  ranks  when  they  should 
he  carefully  conserved  for  special  duties  in  the  fighting  forces 
o"-  on  the  technical  staffs  of  the  Army,  the  Navy,  and  the 
essential  war  industries. 

These  facts  have  been  forced  upon'  the  attention  of  engineers 
who  have  been  co-operating  with  the  Government  through  the 
Naval  Consulting  Board,  the  National  Research  Council  and 
the  Engineering  Council.  Upon  these  organisations  requests 
have  constantly  been  made  for  engineers,  chemists  and  other 
technical  men  for  a  great  variety  of  military  services.  Thou- 
sands of  names  have  thus  been  furnished  to  the  Government 
departments  and  bureaus.  The  Engineering  Council  especially 
has  devoted  attention  to  this  iiersonnel  work  through  its  com- 
mittee, known  as  the  American  Engineering  Service,  which 
has  available  classified  lists  of  approximately  25,000  engineers 
and  besides  unclassified  lists  of  many  more.  It  is  from  these 
lists,  directly  or  indirectly,  that  most  of  the  names  have  been 
selected  for  war  service.  Engineers  do  not  seek  to  avoid 
fighting,  but  earnestly  desire  to  be  given  opportunities  for 
fighting  and  other  services  in  which  they  can  be  most  effec- 
tive and  which  cannot  be  performed  by  others.  In  the  opinion 
of  the  Engineering  Council  technicallv  trained  men  of  all 
ages  should  be  enrolled  and  conserved  for  technical  duties,  and 
special  efforts  should  be  made  immediately  by  the  War  and 
Navy  Departments  to  find  and  record  siuh  men  among  drafted 
and  enlisted  forces,  and  to  assign  them  to  places  in  which 
their  =r>ecial  qualiflf^ntlons  nro  needed, 

A  lat«r  issue  of  our  contemporary  states  that  tb#  Govern- 
ment has  esfcabllghed  a  Division  of  EDgloe^riOg  tO  WpervJM 

the  e»ployaest  of  tenliQical  m«ni 
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NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  to  svbinit  particulars  of  new  or  improved 
dsviees  and  apparatus,  w/iieh  will  be  published  if  considered  of 
suficient  interest, 

The  Austin   Portable   Electric  Lightin;;  Set. 

In  the  Adcocuie  for  April    (Vol.  \TT,  No.  6),   which  is  ihe 
house   organ   of    the    Austin"    Motor  Co.,   Ltd.,    Ix5npl)ridfie 


The  terminal  shown  in  fiw.  4  is  intended  for  gripping  very  thick 
wires,  and  while  of  no  use  to  the  electrical  instrument  maker,  is 
often  handy  for  general  experimental  work.  In  addition  to  joining 
two  thick  wires  a  thinner  one  can  be  connected  simultaneously,  as 
a  shunt.  Two  strips  of  thick  sheet  brass.  I  in.  wide,  are  bent  twice 
at  right  angles  as  shown  at  A  A,  and  soldered  to  a  straight  piece  of 
the  same  material,  b.  Holes  are  made  exactly  opposite  one  another 
at  c  c.  and  D  D,  about  t's  iu.  in  diameter  or  a  little  less.  The  thick 
wires  to  be  connected  are  passed  through  these  holes,  and  gripped 
by  the  spring  studs  E  E,  taken  from  an  old  electric  lampholder.     A 


Bii^iiyi^ityjya^' 


Fig.  3.   Q\^m^^^M%\%Mv^^^^^^^  Ttg 


Fig.  1. — The  Austin   Miniature  Portable  Electric 
Lighting  Set. 

^\'orks,  Northfield,  BLrmingham,  there  appears  a  descriptiou 
of  their  smaU  portable  petrol-electric  set  for  lighting  and 
.X-ray  work, the  chief  objecta  aimed  at  in  the  design  being 
lightnes.s.  compactness,  and  reliability.  The  set  comprises  a 
single-cylinder  petrol  engine,  giving  li  b.h.p.  at  a  speed  of 
about  1,300  revs,  per  minute,  when  using  petrol  as  fuel,  direct 
coupled  to  a  rever.se  compound-wound  charging  dynamo  having 
an  output  of  20  amps,  at  3.3  volts.  The  engine  is" water  cooled, 
being  provided  with  a  film-type  fan-cooled  radiator.  A  special 
drum-type  controller  is  arranged  to  regulate  the  voltage  from 
4  to  35  volts,  and  the  current  according  to  requirements  up 
to  30  amps.  The  engine  and  generator  are  mounted  on  a 
common  aluminium  base-plate  supported  on  a  wooden  frame 
by   means  of   which   it  can  readily  be  transported. 

A  Pilot  Transformer  Lamp. 

A  small  transformer  called  the  Ferrix  pilot  transformer  is  described 
in  the  Berup  fniu'rnlr  d'  Elect  ricitr  ;  it  is  used  in  conjunction  vnih. 
a  small  low-voltage  lamp,  and  takes  the  place  of  a  current  trans- 
former and  ammeter  in  connection  with  any  A.C.  circuit.  When  a 
current  is  fl  owing  in  the  cable  to  which  the  device  is  attached,  the 
lamp  glows  more  or  less  brightly,  according  to  the  strength  of  the 
current,  giving  a  rough  idea  as  to  the  load  on  the  circuit.  For 
example,  the  instrument,  which  is  very  inexpensive,  can  be  fixed  on 
a  cable  supplying  a  motor,  and  will  give  warning  when  the  machine 
is  overloa<led  ;  in  three-phase  installations  it  shows  approximately 
whether  the  phases  are  balanced,  and  in  lighting  circuits  it  indicates 
whether  the  lamps  are  in  use  or  not.  The  primary  absorbs  only  a 
fraction  of  a  volt,  the  power  consumption  being  from  1  to  B  watts. 
and  in  case  of  a  short-circuit  on  the  line  the  magnetic  leakage  of 
the  transformer  comes  into  play,  and  limits  the  secondary  current, 
thus  avoiding  the  destruction  of  the  lamp. 

Three   Useful  Terminals. 

The  terminals  illustrated  herewith  can  be  made  quite  easily 
from  odds  and  ends  of  workshop  material  and  should  be  useful 
to  electrical  students  and  experimenters.  Figs.  2  and  3  refer  to 
terminals  intended  for  connecting  to  wires  quickly  or  when  it  is 
inconvenient  to  twist  their  ends  together.  In  fig.  2,  A  is  a  piece  of 
round  brass  rod  of  any  convenient  size  that  happens  to  be  handy, 
with  a  hole  B  near  each  end.  Sliding  easily  along  the  rod  are 
two  short  brass  collars  c  c.  with  flanges  soldered  to  the  ends  that 
face  one  another,  separated  by  a  spiral  spring  D.  After  assembling 
the  parts  the  ends  of  the  rod  should  be  spread  slightly  by  hammer- 
ing to  prevent  the  tubes  falling  off.  The  ends  of  the  wires  to  be 
joined  are  parsed  through  the  holes  B  B,  while  the  tianged  collars 
are  pressed  together.  Upon  releasing  the  latter  they  are  pressed 
tightly  against  the  wire  by  the  tension  of  the  spring. 

A  simpler  arrangement  directed  to  the  same  end  is  shown  in 
fig.  3.  Two  washers  x  A.  of  6t«ut  brass  are  dropped  over  a  short 
hrasB  bolt  »,  with  0  »piral  sprlnp  e.  between  them.  Screwing  on 
the  nut  cornplotes  thp  terminftl  and  keepn  all  the  partB  together. 
Thy  wires  to  be  joined  are  looped  round  the  ep4»  of  tb?  i)olt  and 
held  by  the  pregaure  raertgd  by  fciifi  jplng, 


. 1   LnJ   1 1 
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Figs.  2,  3,  and  I  •!.— Useful  Terminals. 


thinner  wire  can  be  connected  if  desired  by  looping  the  end  round 
the  small  brass  bolt,  and  screwing  down  the  nut. — H.  J.  Gray. 


A  New  Electric  Tractor. 

The  Couple  Geab  Freight  Wheel  Co..  of  Grand  Rapids, 
Mich..  U.S.A.,  which  has  for  some  years  been  making  a  four-wheel 
electric  motor  tractor,  has  recently  introduced  a  new  model— a 
three- wheel  tractor,  designed  for  the  purpose  of  converting  ordinary 
types  of  horse-drawn  wagons  into  motor  vehicles,  by  simply  sub- 
stituting the  tractor  for  the  horses.  As  will  be  seen  from  the 
accompanying  illustration,  fig.  .5.  the  new  machine  has  a  single- 
driving  wheel  of  an  improved  type,  mounted  on  springs  at  the 
front,  the  feature  being  that  the  armatures  of  the  motors  are 
mounted  on  ball  bearings,  while  in  addition  Timken  roller  bearings 
are  provided  to  carry  the  load  and  to  take  the  thrust,  enabling  the 
end  thrust  bearing  formerly  used  to  be  dispensed  with.  The  outside 
diameter  of  the  wheel  band  has  also  been  reduced  in  order  to 
permit  the  use  of  standard  sizes  of  tyres  ;  the  new  wheel  is  rivet- 
less,  the  discs  being  cast  from  steel.     The  clearance  within  the 


Fig.  h. — A  Couple  Gear  Three-wheel  Electric  Tractor. 


wheel  has  be^  irereased  materially  over  that  provided  for  in 
previous  models,  and  the  motors  are  designed  for  a  maximum 
pressure  of  250  volts,  and  to  give  ordinary  speeds  at  a  pressure  of 
.•<8  volts.  The  current  is  provided  by  a  battery,  mounted  in  a 
special  cradle  under  the  frame  between  the  wheels,  and  the  con- 
troller is  located  at  the  left  of  the  "dii-vdr's  seat.  The  flexible 
cable  connecting  the  battery  to  the  motors  in  the  driving  wheel  is 
plvotted  to  the  centre  of  a  guard  placed  "longitMdinally  over  the 
driving  wheel  tyre.  It  is  claimed  that  t^e  tractor  is  approximately 
no  linger  than  tho  lenith  of  tlie  liorsea  it  displaces,  and  that  it 
and  the  wagon  to  wbioh  it  is  ftttacllt:>^  Cftl)  ^  turned  ill  tllS  BflJHfl 

rndiiis  iw  a  horee-fliawQ  waeon. 
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CORRESPONDENCE. 

lAtterf  rtcfirti  by  vt  after  5  P.M.  ON  TOESDAY  cannot  appear  vntil 
the  following  week.  Corretpondentx  should  forward  their  comniuni- 
catiom  at  the  earlient  possible  moment.  Ao  letter  can  be  published 
vilest  tee  hare  the  writer's  name  and  address  in  our  possession. 


The  Electric  Propulsion  of  Ships. 

I  note  Mr.  Stanley  Cook's  reply  to  my  remark.s  concern  inp  Mr. 
Eskil  Berg's  claim  for  extremely  high  propulsive  etticieucy,  and  I 
i-eally  do  not  see  what  more  I  can  a<id  ;  pending  Mr.  Bern's  own 
reply,  which  will  surely  come,  there  may  be  some  reason  for  this 
hi^'her  efficiency  of  which  I  am  not  aware  of,  but  I  do  know  that 
on  the  Jupiter  tlie  American  Xavy  officers  carried  out  some  very 
scientific  tests  before  decidiufr  on  the  electrical  propulsion  of  their 
larger  and  more  powerful  vessels. 

It  is  true  that  I  said  that  it  is  not  ''economically"  pbssible  to 
provide  a  very  high  gear  ratio  in  the  ''  mechanical  geared  "  method 
in  this  transmission,  and  my  experience  guides  nie  :  but.  I  am 
surpriseil  that  Mr.  Cook  makes  claim  to  only  1  per  cent,  loss  in 
such,  in  single  gear,  and  2  jier  cent,  in  double  tr.ain.  I  can  assure 
him  that  if  he  has  lieen  successful  in  bringing  about  suoli  small 
losses  which  will  stand  up  to  the  test  of  time  under  full  duty,  that  he 
has  done  more  than  all  the  other  gear  makers  I  have  approached,  not 
only  in  this  country  but  also  in  many  parts  of  the  Continent  of 
Europe.  He,  however,  is  wrong  in  his  statement  that  the  induction 
motors  in  my  "  Paragon  "  system  control  the  speed  reduction  in 
each  case,  because  of  large  diameter  :  he  will  be  intere.sted  to  note 
that  recent  experiments  which  I  have  made  in  my  laboratory  have 
proved  that  future  cargo  boats  will  be  fitted  with,  say,  steam 
turbines  running  at  3,000  R.P.M.  and  propellers  driven  at  full 
power  at  100  R.P.M. ,  and  this  without  the  use  of  gearing  in  either 
the  case  of  the  turbine  or  the  motor.  This  30  to  1  reduction  in 
speed  is  made  possible  in  the  new  "  Paragon  "  variable  speed  short- 
circuited  polyphase  alternating-current  motor,  and  I  rriay  add  that 
a  continuous  range  of  speed  can  be  obtained  (without  steps)  from 
zero  to  full  revolutions,' with  full  torque.  At  the  same  time,  I  have 
cut  down  switchgear  to  tiie  very  minimum,  consisting  of  the 
simplest  and  most  robust  nature.  Transmission  efficiency,  as  Mr. 
Cook  is  well  aware,  is  not  the  only  thing  to  be  considered  in  con- 
nection with  the  design  of  the  propulsion  plant  of  large  ships  ; 
there  are  many  other  features  of  engineering  operation  to  be  con- 
sidered, and  in  all  cases  which  I  have  struck,  the  electrical  ship 
shows  up  best,  and  that  is  the  opinion  also  of  the  finest  brains  in 
the  United  States  Navy. 

I  realise  also  that  there  are  few  gentlemen  in  this  country  who 
have  had  more  practical  experience  of  ''  geared  turbine "  driven 
ships  than  Mr.  Cook,  and  it  would  indeed  be  in  the  interest  of  the 
nation  if  the  Government  were  to  allow  us  to  fit  two  sister  ships — 
he  to  fit  his  ship  with  his  1  per  cent,  gears  and  I  to  fit  my  Ship 
with  my  lafest  inventions  ;  let  these  two  ships  steam  side  by 
side,  carrying  exactly  the  same  naval  equipment  as  regards  guns 
and  armour.  Let  them  proceed  at  "  full  power  "  for  60  hours,  and 
then  at  "cruising  speed"  for  a  further  100  hours,  and  then  return 
to  port  and  weigh  the  amount  of  fuel  left,  after  taking  the  same 
amount  aboard  when  starting.  Personally,  I  have  no  fear  which 
ship  would  be  the  more  efliicient.  As  I  said  before,  it  is  not  the 
maximum  transmission  efficiency  that  matters  :  there  are  other 
things  besides,  and  I  am  certain  that  Mr.  Cook  can  give  a  very 
shrewd  guess  what  they  are. 

William  P.  Durtnall. 

London,  S.W.,  .Aw/y  29,fh,  11118. 


Heating  and  Cooking  by  Electricity. 

<  )ur  attention  has  been  called  to  your  leading  article  on  heating 
and  cooking  by  electricity  in  your  issue  of  July  12th.  Upon 
inquiry,  we  find  a  typed  letter  was  sent  to  a  few  of  our  Irish  clients 
from  our  Dublin  office,  and  this  letter  was  referred  to  in  the  Irish 
liuihler  of  June  22nd. 

The  appearance  in  a  Dublin  paper  of  the  figures  relative  to  the 
fuel  required  to  generate  electricity  led  to  our  pointing  out  the 
loss  of  heat  due  to  conversion  of  coal  into  electrical  heat. 

The  letter  was  the  outcome  of  a  proposition  which  had  been 
made  to  heat  a  large  assembly  hall  by  electric  radiators.  Upan 
investigation  as  to  the  capital  outlay  and  running  costs  of  heating 
the  hall  by  electricity,  gas,  and  hot  water  respectively,  it  was  finally 
decided  to  adopt  a  hot-water  apparatus,  this  being  the  most 
economical. 

The  question  of  cooking  by  electricity  had  not  arisen,  and.  there- 
fore, cooking  should  not  have  been  mentioned  in  the  letter  in  con- 
nection with  the  heating  problem. 

We  are  entirely  inagreement  with  Mr.  II.  C.  Hopkin  s  remarks 
on  electric  cooking,  in  the  same  leading  article— viz,,  that  when 
intelligently  managed,  it  is  highly  efficient  for  the  reasons  he 
named,  but  for  the  heating  of  water  in  quantity  it  is  more 
economical  to  use  steam  where  the  latter  is  available. 


Trowbridge.  Jiihj  2Mh,  191s. 


fi.  N.  HaSen  &  Sons. 


The  present  Unions  are  so  over-run  by  the  weeds  of  politics  and 
ignorfince  that  it  is  useless  to  hope  for  reforms  by  the  entrance  of  new 
members. 

Amongst  tlie  recommendations  of  the  Whitley  Report  was  the 
suggestion  that  all  labour  should  be  organised.  But  how  can  any 
man  with  a  sjiark  of  patriotism  and  of  average  intelligence 
attach  himself  to  any  of  the  present  Labour  organisations  ?  ^ 

What  is  wanted  is  a  movement  which  aims  at  lifting,  as  well  as 
helping,  the  British  working  man.  Some  of  the  present  Iiabour 
movements  seem  to  be  out  to  assist  the  alien  against  the  British, 
especially  should  he  be  of  the  enemy  variety.  We  want  to  wipe  out 
the  slur  now  hanging  on  that  word  worker,  so  suggest! v^  just  now 
of  shirker. 

A  fair  daj's  pay  for  a  fair  day's  work  should  be  the  new  call, 
instead  of  as  much  as  possible  for  as  little  as  possible. 

.'\  Labour  movement  on  broad  common-sense  lines  would  attract 
not  only  non-union,  but  also  all  the  best  of  the  union  members. 

Electrical  Fitter. 

./«///   21.^^  litis. 

Instruments  for  Central-station  Switchboards. 

In  this  controversy  Mr.  Fawssett  has  the  advantage  over  me  in 
so  far  that  he  writes  with  full  knowledge  of  the  results  of  the  tests 
he  made,  whereas  I  only  know  tifat  portion  of  them  which  he 
chooses  to  disclose.  To  illustrate  my  meaning,  I  need  only  point 
to  the  reference  in  ray  previous  letter  regarding  accuracy  under 
varying  pressures  ;  this  was  quite  a  random  shot,  and  has  drawn 
the  interesting  information  that  the  "  Aron '"  meter  wins  in  this 
respect. 

It  is  true  that  Mr.  Fawssett's  figures  show  the  motor  meter, 
though  a  bad  second,  to  have  no  great  error  when  the  pressure  is 
reduced  by  1 0  per  cent ; .  but  why  does  he  say  nothing  as  to  the 
efi'ect  of  increasing  the  pressure  by  a  similar  amount  /  This  is 
another  random  shot  ! 

Apart  from  this,  I  am  afraid  Mr.  Fawssett's  attitude  in  this 
matter  has  not  been  altogether  above  suspicion.  After  refusing  to 
let  me  have  his  complete  results  because,  forsooth,  otir  competitors 
objected,  .he  sent  to  them  that  j'ortion  purporting  to  show  the 
"  Aron  "  meter  in  an  unfavourable  light,  without  waiting  for  our 
permission.  At  the  time  I  did  not  question  his  attitude,  because 
I  understood  the  results  were  to  be  tieated  as  being  private  and 
confidential  ;  but  when  the  letter  from  the  ''  A.M.I. E.E."  appeared 
in  your  journal,  T  again  asked  for  the  complete  results,  with  no 
further  success. 

Clearly  "a  very  complete  and  careful  series  of  tests"  must  have 
comprised  very  much  more  than  has  been  disclosed,  and  I,  for 
one,  would  like  to  know  how  the  competing  meters  behaved  on 
starting  current,  low  loads,  and  overloads,  and  on  short-circuits. 
What  was  the  effect  of  stray  fields  (a  point  upon  which  Mr.  Fawssett 
laid  great  stress  in  his  original  specification),  and  were  the  motor 
meters  tested  for  hysteresis  errors  .' 

I  think  I  have  written  enough  to  show  that  it  is  absurd  for  Mr. 
Fawssett  to  ask  your  readers  to  judge  the  merits  of  the  competing 
types  from  the  one  or  two  results  he  chooses  to  pick  out  from  his 
■  series  of  tests.  After  all,  the  best  criterion  in  a  question  of  this 
kind  is  the  test  of  experience  under  practical  working  conditions, 
and  it  was  presumably  the  result  of  this  test  which  prompted  Mr. 
Fawssett  to  write  that  he  "quite  expected  it  (the  Aron  meter)  to 
beat  the  other.  " 

Mr.  Fawssett  states  that  I  was  to  send  along  to  him  our  latest 
pattern  shunted  meter  ;  but,  as  he  informed  us  that  he  would  not 
change  while  the  war  was  on,  eren  if  he  r/ot  satisfactory  results,  I 
could  not  be  expected  to  set  aside  Class  A  war- work  to  make  up 
meters  for  him. 

Aron  Electricity  Meter,  Ltd. 
(F.  A.  NiEiJ).) 

London,  N.W.,  .Inly  -IWh,  1918. 


Trade  UnloiKs;:  t^Basl.  Present,  and  Future. 

^If  there  as  really , a  .jpagsement  towards  forming  a  new  Trade 
Union,  will  you  please,  forward '%y  name  as  one  who  is  eager  to 
become  a  member  .'  .^Thare  is.  no  time  like  the  present,  when  so 
many  who  have  te^n  non,-unioiii8t3  all  their  lives,  on  principle,  are 
wondering  if  they  are  doing  tHe-best  thing  by  standing  outside,  ' 


Women  in  Central  Stations. 

I  have  read  "  E.  H.  H.'s  "  letter  in  the  "  Correspondence  "  columns 
of  the  current  issue  of  the  Review,  and  I  sincerely  hope  that  the 
opinions  expressed  therein  are  not  those  of  the  majority  of  station 
engineers  and  managers  in  this  country. 

Whilst  undoubtedly  great  difficulties  have  had  to  be  faced  by 
engineers  and  managers  since  the  outbreak  of  hostilities,  still  one 
cannot  help  thinking  thiit  "  E,  H.  H.  "  (from  the  tone  of  his  letter) 
is  one  of  those  individuals  who  cannot  (or  will  not)  patriotically 
adapt  themselves  to  the  changed  circumstances  of  the  times,  even 
after  tour  years  of  the  greatest  war  in  history. 

Referring  to  the  question  of  the  employment  of  women  in  elec- 
trical stations,  perhaps  ''  E.  H.  H.  "  is  not  aware  that  as  far  back  as 
the  summer  of  191.5,  women  switchboard  attendants  were  employed 
on  all  the  shifts  in  a  large  and  important  municipal  generating 
station  with  E.H.T.  three-phase  and  also  D.c.  plant,  and  although 
they  had  to  be  trained  for  the  duties  on  the  job  itself  and  had  no 
previous  training,  they  did  wonderfully  well,  and  patriotically 
carried  on  in  the  absence  of  the  men. 

Further  on  in  his  letter  "  E.  H.  H.  "  says  : — "  No  one  objects  to 
give  a  man  who  has  served  his  country  in  the  Army  or  Navy, 
especially  if  he  has  been  one  of  those  in  uniform  who  actually 
fight  the  enemy  or  the  elements,  a  chance,  "  .^c,  i:c.  '  E.  H.  U.'  , 
perhiips,  requires  gently  reminding  of  the  fact  that"  if  it  were  not 
for  the  courage  and  self-sacrifice  of  thousands  of  his  fellow  men, 
he  might  uot  be  sitting  securely  in  his  presumably  pre-war  berth 
(and  grousing,  too,  at  the  circumstances  ! )  at  the  present  moment. 

One  is  proud  to  think,  however,  that  hundreds  of  electrical 
station  engineers  nobly  responded  to  the  oall  of  their  King  and 
(Country,  and  have  done  splenicl  work*  in  H.M.  .Forces,  and  ainong 
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the  lists  ot  those  on  service  will  be  found  the  names  of  not  a  few 
chief  enfrineera  and  managers  too. 

Possibly  a  ijood  many  of  those  engineers  who  have  maiie  sui-li 
sacrifices  will  never  be  quite  so  fit  again  for  their  former  ciiitie.-i, 
and  the  least  that  those  at  home  can  do  to  help  the  men  whofoug-ht 
for  them,  is  to  see  that  they  obtain  suitalile  positions  once  again, 
and  that  their  former  berths  are  not  retained  by  the  men  who  have 
secured  promotion  throuf^h  their  more  patriotic  brother's  absence  on 
naval  or  military  service.  It  is  to  be  hoped  that  the  E.P.E. 
Association  will  see  that  the  latter  point,  at  least,  Ls  not  overlooked. 

Turning  to  the  question  of  the  trainin;?  of  ex-service  men  for 
positions  svfch  as  switchboard  attendants,  ire.  if  "  E.  H.  H."  had 
had  exjjerience  in  both  home  and  colonial  generating  stations,  he 
would  know  that '"  a  good  general  and  technical  education  and  thrfe 
years'  training "'  is  not  nowadays  considered  an  essential  prelimi- 
nary, and  the  writer  has  seen  native  boys  of  15  or  Hi  years  of  age. 
with  no  previous  training,  and  unable  even  to  speak  English, 
trained  in  a  few  months  as  switchboard  attendants  in  a  H.T.-A.c. 
station  of  1,000  KW.  capacity  ^  The  employment  of  women  and 
also  es-serrice  men  in  an  increasing  ratio  in  electrical  stations  is 
very  probable,  and,  perhaps,  by  the  cessation  of  hostilities,  even 
"  E.  H.  H."  will  have  modified  his  somewhat  conservative  and 
unpatriotic  attitude  ! 

Juhj  2St/i,  1918.  Staff-Sergeant  R.E.  (T.) 


LEGAL. 

Isaacs  r.  HobhOcse. 
(.Concluded  frotii  page  82.) 
Ox  Wednesday,  last  week.  Sir  Henry  Norman  gave  evidence,  and 
corroborated  that  of  Sir  Chas.  Hobhouse.  He  denied  that  he  hail 
inviteil  von  Lejiel  to  form  an  English  company  or  promised  to 
procure  for  him  financial  assistance  :  neither  had  he  told  the  Tele- 
funken  Co.  that  they  could  rely  on  Government  support.  Mr. 
Reginald  McKenua  was  next  called,  and  gave  evidence  with  regard 
to  the  decision  of  the  Cabinet  to  withdraw  the  repudiation  of  the 
Marconi  contract.  Sir  John  Simon  then  addressed  the  jury  for  the 
defendant.  He  said  it  was  impossible  to  reconcile  ^le  two  stories  ; 
"  one  of  the  two  people  here  is  a  liar."  During  his  address  Mr. 
Bird  was  recalled,  as  a  matter  of  urgency,  and  stated  that  he  had 
discovered  a  letter  dated  July  21st,  1'J14,  from  the  same  directors 
of  the  Telefunken  Co.,  who  had  written  to  51r.  Isaacs.  The  letter 
said  that  von  Lepel  would  probably  endeavour  to  make  a  start  in 
England,  with  the  support  of  Sir  H.  Norman,  and  asked  Mr.  Hird 
to  communicate  with  the  Marconi  Co.  with  a  view  to  opposing  the 
attempt  to  start  a  new  company.  There  was  no  reference  to  Sir 
Chas.  Hobhouse  or  the  Imperial  'Wireless  Chain. 

Sir  John  Simon  then  concluded  his  address  to  the  jury,  and  the 
hearing  was  adjourned.  On  the  following  day  Mr.  Leslie  Scott, 
K.C.,  took  occasion  to  complain  of  his  Lordship's  references  to 
the  forgery  of  documents,  remarking  that  it  had  been  apparent 
that  he  was  taking  a  strong  view  in  favour  ot  the  defendant. 

Mb.  Justice  D.\ri,ing  said,  in  summing  up,  that  the  letters 
complained  of.  which  did  constitute  an  actionable  libel,  were  the 
culmination  of  a  long  dispute  between  Sir  Chas.  Hobhouse  and  Mr. 
Isaacs,  or  the  Government  and  Mr.  Isaacs.  It  waa  said  that  it  was 
a  dishonest,  wicked  invention  that  the  defendant  had  palmed  off 
on  the  House  ot  Commons,  and  that  the  memorandum  prepared  in 
order  that  he  might  make  the  speech  was  a  false  document.  His 
Lordship,  referring  to  the  letter  of  the  Telefunken  director,  asked 
the  jury  which  .they  believed — '\'on  Bredow  and  Solff.  or  Sir  Chas. 
Hobhouse  and  Sir  Henry  Norman,  and  whether  they  believed  Mr. 
Isaacs's  denial  that  there  were  two  letters.  The  jury,  he  said, 
had  to  look  at  the  case  broadly,  and  decide  whether  the  document 
prepared  on  the  night  of  February  5th.  llll.j,  was  a  forged 
document. 

The  jury,  after  deliberating  for  over  an  hour,  returned  a  verdict 
for  the  defendant. 

Judgment  was  accordingly  entered,  with  costs,  which  his  Lord- 
ship, on  the  application  of  Mr.  Leslie  Scott,  agreed  should  be  taxed 
and  paid  over  on  the  usual  undertaking  in  the  event  of  a 
successful  appeal.  „  * 

A.E.G.  Electbic  Co.,  Ltd.  ^ 

In  the  Chancery  Division,  3Ir.  Justice  Younger  had  again  before 
him  the  petition  of  the  Board  of  Trade  to  wind  up  this  company 
under  the  Trading  with  the  Knemy  (Amendment)  Act,  1016. 

Mb.  Austen-Cartjiell,  Jw  the  Board  of  Trade,  said  the 
petition  had  been  standing  ovfer  to  see  what  progress  was  made 
with  the  case  before  the  Official  Eeceiver  in  connection  with  the 
arbitration  with  the  Rio  Tinto  Co.,  in  which  there  was  a  large 
claim  and  counter-claim.  That  matter  was  not  yet  completed,  and 
the  company  took  the  view  that  it  might  be  embarrassed  in  those 
proceedings  if  a  winding-up  order  were  made  at  this  stage.  The 
Board  had  no  desire  to  embarrass  the  company  in  connection  with 
the  arbitration  proceedings,  and  was  willing  that  this  motion 
stand  over  until  after  the  Long  Vacation. 

Mr.  Conway,  for  the  company,  said  his  clients  felt  that  they 
might  be  prejudiced  in  the  other  matter  if  an  order  to  wind  up  the 
company  w^e  made  at  this  stage. 

His  LORD.SH  I  F>  said  the  petition  could  stand  over  until  the  first 
petition  day  of  next  sittings,  but  should  anything  occur  to  make  it 
desirable,  the  Board  of  Traile  could  renew  its  application  for  an 
order  dui-ing  the  Long  Vacation.  His  Lordship  added  that  it  might 
be  necessary  to  have  some  sittings  of  that  Court  during  the 
Vacation. 


WAR  ITEMS. 


The  Imperial  'War  Conference  and  Demobilisation. — The 

lnii>erial  War  Conference  held  on  July  'i-ind  discussed  at  the 
instance  of  the  Government  of  Canada  various  problems  re- 
specting demobilisation/ particularly  cormected  with  transpor- 
tation. Ultimately,  on  the  suggestion  of  the  War  Office 
rej)resentatives,  a  resolution  was  passed  agreeing  that  an 
advisory  and  executive  committee,  to  be  known  as  the  Mili- 
tary Derhobilisation  Committee  of  the  British  Empire,  should 
be  set  up  forthwith.  This  committee  will  consist  of  repre- 
sentatives of  the  mihtary  authorities,  Dominions  and  Colonies, 
and  repre.sentatives  of  the  War  Office,  India  Office,  and 
Ministry  of  Shipping  of  the  United  Kingdom,  under  the  chair- 
manship of  the  Secretary  for  ^^'ar  or  a  deputy  appointed  by 
him.  The  committee  will  consider  all  military  questions  of 
demobUi.sation  afl'ecting  the  various  Ciovernments  concerned ; 
will  arrange  for  the  fullest  interchange  of  information  regard- 
ing plans  for  demobilisation ;  and  will  submit  questions  of 
principle  arising  from  tiine  to  time  to  the  Governments  con- 
cerned. The  committee  wiU  sit  prior  to  general  demobOisa- 
tion,  at  such  times  as  the  chairman  may  consider  necessary, 
and  during  demobiUsation  as  frequently  as  may  be  necessary 
to  secure  complete  co-ordination  of  the  demobilisation  pro- 
cedure of  the  Governments  concerned. 

Trading  with  the  Enemy. — ^The  London  Gazette  for  July 
2Cth  contains  further  lists  of  persons  or  bodies  in  the  follow- 
ing countries  wit'h  whom  trading  is  prohibited  : — Argentina, 
Paraguay  and  Uruguay ;  I^azil ;  Chile ;  Costa  Eica ;  Cuba ; 
Ecuador ;  Guatemala  ;  Netherlands ;  Netherlands  East  Indies ; 
Panama ;  Peru ;  Spain ;  and  Sweden. 

Exemption  Applications. — Before  the  West  Kent  Appeal 
Court,  exemption  was  sought  by  C.  P.  Mounsdon  (34,  Grade 
1),  electrical  engineer,  of  the  Sundridge  Electrical  Works, 
Sevenoaks.  It  was  asked  that  time  should  be  given  until 
.\ugust  31  to  allow  another  man  to  take  his  place.  The  appeal 
was  dismissed,   with  ■12  days  grace. 

At  Southampton,  the  Corporation  Tramway  Department 
ayiplied  for  exemption  for  eleven  employes.  Three  months 
^^■ere  allowed,   the  volunteer  condition   being  waived. 

The  Malvern  Tiibunal  granted  temporary  exemption  until 
December  28th  to  C  K.  Clemens  (36,  Grade  2),  electrician, 
with  Messrs.  Sparkes  &  Hoiilton. 

At  Rochdale,  on  the  recommendation  of  the  Advisory  Com- 
mittee, exemption  vintil  November  30th  was  granted  to  T. 
Kenworthy  (31,  Grade  3),  electrician,  appealed  for  by  Messrs. 
Kelsall  &  Kemp,  Ltd. 

At  St.  Albans,  Messrs.  Nicholsons,  Ltd.,  appealed  for  the 
retention  of  J.  W.  Allen  (4-5,  Grade  3),  electrical  fitter,  in 
charge  of  the  motor  and  lighting  plan^.  Three  months  were 
conceded  with  a  view  to  ^substitution. 

At  Canterbury,  there  was  a  review  of  the  case  of  A.  John- 
son (27,  Grade  2),  electrician,  with  Messrs.  Court  Bros.  The 
conditional  exemption  was  cancelled,  and  two  months'  sub- 
stituted. , 

At  Oxford,  the  Electric  Tramways  Co.  appealed  for  D. 
Campbell  (38,  Grade  2),  traffic  superintendent,  and  three 
months'  temporary  exemption,  without  the  volunteer  con- 
dition, was  granted. 

Xt  Eyde,  there  was  a  review  of  the  case  of  H.  F.  Jolliffe 
(28,  Grade  1),  wireman  and  joiner  with  the  Isle  of  Wight 
Electrical  Co.  The  manager  (Mr.  Braithwaite)  claimed  that 
he  was  in  a  certified  occupation,  and  the  National  Service 
Representative  (Mr.  Coknutt)  said  that  left  it  oi>en  for  the 
Tiibunal  to  say  whether  the  man  .should  be  in  the  Army  or 
not.  Mr.  Braithwaite  contended  that  .Jolliffe  was  doing  work 
of  national  importance.  If  a  breakdown  occiirred  he  was  the 
onlv  man  they  had  to  do  the  repairs.  Mr.  Colenutt  sub- 
mitted that  an  older  man  should  be  found  to  do  the  work, 
and  he  would  consent  to  an  adjournment  to  see  what  could 
be  done.  Mr.  B;-aithwaite  said  that  the  Order  stated  that  a 
young  man  was  not  to  be  prejudiced  if  in  a  certified  occupa- 
tion; they  could  not  get  old  men  for  this  work.  The  Tribunal 
cancelled'  conditional  exemption,  and  substituted  three 
months,  the  mayor  saying  that  they  hoped  thaf  in  the  mean- 
time a  substitute  would  be  found. 


Electric  Baking  Ovens. — Bread  can  be  baked  electrically 

by  much  lower  expenditure  of  heat  than  is  needed  in  steam-heated 
ovens.  Cases  are  cited  iElelttroterluiik  und  Masckinenhau')  in 
which,  other  factors  being  as  nearly  as  possible  identical,  steam 
ovens  used  0'19  to  0'21  kg.  of  coal  per  kg.  of  bread  ii.i-..  !>55  to  1,060 
calories),  whilst  electric  ovens  used  0'39  to  0'42  KW.-hour  per  kg.  of 
bread  (.i.e.,  322  to  S5!>  calories).  The  power  consumption  of  the 
electric  ovens  was  90  KW.  and  50  KW.  respectively.  During  a  short 
test  the  energy  consumed  for  the  initial  heating  is  a  large  propor- 
tion of  the  whole  energy  consumption.  The  average  consumption 
of  the  50-KW.  electric  bake  oven,  excluding  the  consumption  for 
initial  heating,  is  about  0'3."i  per  KW.-hour  per  kg.  of  bread.  Indirect 
electric  heating  with  heat  accumulation  is  not  inferior  to  the  direct 
system  with  heating  elementsgiin  the  oven.  In  both  cases  the 
average  consumption  is  0'35  KW.-hour  (300  calories')  jier  kg.  of 
bread,  as  compared  with  0'2  kg.  of  coal  (1,000  calories)  per  kg.  of 
bread  baked  in  steam  ovens. 
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REVIEWS. 


Eni/ineering  Mathematics.  By  C.  P.  Steinmetz.  Third 
Edition,  revised  aod  enlarged.  J^ndon  :  Hill  Publishing 
Co.    Pp.  xi\  +  3-21.    Price  l'2s.  6d.  net. 

This  volume  is  not  a  text-book  on  mathematics,  but  13 
designed  to  hll  a.  rather  special  and  definite  gap  which  is 
ol'teu  found  to  exist  in  the  mathematical  equipment  ot  an 
electrical  engineer.  There  are,  ior  instance,  many  nien  who 
possess  a  lair  knowledge  of  thti  phenomena  of  electrical  engi- 
neering on  the  one  hand,  and  of  the  ordinary  branches  of 
mathematics  on  the  other  hand,  but  who  lack  familiarity  with 
the  somewhat  spedalxsed  methixls  of  mathematical  statement 
and  oalculatiou  which  would  enable  them  to  obtain  the  full 
advantage  from  their  knowledge  in  both  directions  when  it 
comes  to  the  point  of  carrying  out  actual  concrete  calcula- 
tions and  obtaining  practical  results.  In  short,  they  have 
not  learnt  the  most  appropriate  methods  of  deaJing  with  the 
special  and  peculiar  problems  which  arise  in  connection 
with  the  various  types  of  electrical  engineeiiug  problems.  It 
IS  just  here  that  Dr.  Steinmetz  offers  his  help  in  this  book, 
which  is  mainly  directed  towards  illustrating  the  methods  by 
which  electrical  problems  may  best  be  handled  in  mathe- 
matical terms.  It  is  to  the  electrical  engineer  that  the  author 
chietly  makes  his  appeal — and  in  a  special  degree  to  the 
student  of  his  own  works  on  alternating-cm'ient  phenomena, 
li'c. — though  he  has  also  included  a  number  of  problems  drawn 
from  other  branches  of  engineering,  notably  those  arising  in 
connection  with  the  problems  of  the  steam  turbine. 

.\s  already  stated,  it  is  not  one  of  the  aims  of  the  book  to 
be  a  text-book  of  mathematics,  and,  indeed,  we  can  well 
imagine  the  ordinary  teacher  of  mathematics  (or,  perhaps, 
we  should  have  said,  the  teacher  of  ordinary  mathematics) 
holding  up  his  hands  in  righteous  protest  against  some  of 
the  unorthodox  methods  adopted  in  it,  and  lamenting,  not 
without  some  measm-e  of  justification,  what  appear  to  be 
wilful  evasions  of  strict  mathematical  reasoning. 

For  the  electrical  engineer  who  has  had  a  good  grounding 
in  the  usual  elements  of  a  mathematical  course,  and  whose 
main  object  is  to  use  his  knowledge  of  mathematics  as  a.  tool, 
and  as  a  means  to  an  end,  rather  than  as  an  end  in  itself, 
for  .such  a  man,  this  book  should  prove  most  suggestive  and 
inspiring,  and  of  reaJ  value  wheii  he  is  confronted  with  some 
of  the  more  complex  calculations  arising  in  his  work. 

Coming  to  a  more  detailed  examination  of  the  contents  of 
the  book,  the  first  chapter  is  devoted  to  the  subject  of  the 
general  number,  which  includes  the  algebra  of  the  complex 
number  containing  real  and  imaginary  elements.  We  are 
here  introduced  to  the  rules  for  the  addition,  subtraction, 
multiplication,  and  division  of  complex  numbers  expressed  in 
both  rectangular  and  polar  co-ordinates.  It  is  by  means  of 
simple  examples  or  illustrations,  rather  than  by"  mathema- 
tical proofs,  that  the  author  proceeds  from  one  step  to  an- 
other. His  tacit  assumption  that  symbols  and  conclusions 
may  be  applied  indiscriminately,  and  without  any  apparent 
distinction  to  positions  of  points,  the  definition  of  finite  lines, 
vectors,  pure  numbers,  and  even  physical  quantities,  such 
as  currents  and  voltages,  is  at  times  rather  bewildering,  and 
may  sometimes  prove  to  be  a  stumbling  block  to  the  student 
until  he  has  made  further  progress  and  has  become  more 
familiar  with  the  writer's  methods.  As  an  example  of  the 
author's  lack  of  precision  in  these  matters,  ^\'e  may  refer  to 
page  30,  where  we  read  :  "  The  distance  of  the  point  which 
represents  the  general  number  .-1  from  the  co-ordinate  centre 
is  called  the  absolute  value,  radius,  or  scalar  of  the  general 
number  or  complex  quantity.  It  is  the  vector  a  in  the  polar 
represeritation  of  the  general  number :  A  =  a  (cos  e  +  j 
sin  9)."  The  inexperienced  student,  who  has  been  taught 
to  distinguish  carefully  between  a  scalar  and  a  vector,  may  be 
excused  if  he  protests  that  this  sentence  leaves  him  in  doubt 
as  to  the  category  to  which  he  should  a.ssign  the  symbol  o. 
This  example  is,  however,  a  matter  of  verbal  ambiguity, 
rather  than  a  lack  of  clearness  in  expres.sion  of  ideas.  It  is 
m  connection  with  the  representation  of  the  vector  quantities 
of  current  and  voltage,  and  the  scalar  quantities  of  impe- 
dance and  admittance  a  few  pages  later  that  the  reviewer 
regards  the  failure  to  draw  a  clear  distmction  between  the 
characteristics  of  these  quantities 'as  being  a  serious  f^mission, 
and  a  probable  cause  of  a  good  deal  of  obscuritv'  to  the 
student. 

Another  distinction  which  the  reviewer  thinks  phonld  have 
been  drawn,  and  which  is  entirely  overlooked  bv  the  author, 
18  that  which_exists  between  the  dual  role  played  by  the 
symbol  /  (v'-i).  Sometimes  j  represents  what  the  author 
calls  the  "  quadrature  unit,"  i.e..  it  represents  "  unit  vector 
m  quadrature  with  the  main  vector  axis."  In  other  connec- 
tions, j  :a  an  opera.ton,  and  has  the  effect  of  producing  a 
rotation  of  a  vector  through  90  deg.  when  that  vector  is 
multiplied  by  j.  If  this  distinction  had  been  clearly  drawn 
It  would  have  been  easy  to  indicate  the  essential  difference 
between  multipl>Tng  a  current  I  =  i,  +  j  i^  by  a  voltage 
r-*!'  "^  '!»'  ^  «'hich  J  is  a  unit  quadrature  "vector,  and 
multiplymg  the  current  by  an  impedance  Z  =  r  +  jx  where 
J  is  an  operator  producing  rotation  of  the  original  vector 

Chapter  H  is  a  useful  discussion  of  the  use  of  expansion 
mto  series,  and  of  exponential>«functions  in  respect  of  their 
utility  for  the  practical  purposes  of  engineering  calculation. 
it  includes  a  very  clear  treatment  of  the  application  of  differ- 


ential equations  to  the  numerical  solution  of  problems,  with 
examples  designed  to  show  in  what  cases  they  may  be  made 
li>  give  the  required   solution. 

Chapter  111  is  entitled  "  Trigouometric  Series."  The  hist 
paa-t  ik  this  chapter  forms  a  summairy  of  the  usual  foiniula), 
giving  the  relations  between  the  ordinary  trigonometric  func- 
tions. The  second  i>art  is  of  special  interest  and  importance, 
since  it  deals  with  the  composition  of  curves  representing 
both  periodic,  and  transient  phenomena.  We  have  here  a 
most  instructive  and  helpful  treatment  of  the  subject  of  the 
cunes,  which  mean  so  much  to  the  electrical  engineer.  Dr. 
Steinmetz  is  s{>eeisilly  helpful  in  connection  with,  this  sub- 
ject, becau.si^  he  approaches  it  with  such  a  wide  exjierience 
gained  by  deiiliiig  with  lhe.se  curves  from  a  practical  point 
of  view,  and  with  the  purpose  of  gaining  definite  information 
from  them.  His  discussion  is  c-onsequently  in  marked  con- 
trast to  that  usually  found  in  mathematical  treatises,  while 
his  mastery  of  the  mathematical  aspe<'ts  of  the.  subjects  en- 
ables hini  to  adopt  many  simplifications  with  confidence. 
Typical  curves  of  various  kinds  are  given,  and  the  evaluation 
of  their  various  harmonic  components  is  illustrated  in  full 
deUiil.  .^fter  working  caa'efully  through  this  section,  the 
student  should  find  himself  well  equipped  for  analysing  or 
interpreting  any  foiTn  of  curve  which  may  arise  in  his  experi- 
mental work. 

Chapter  IV  is  another  extremely  interesting  and  practical 
one;  it  deals  with  the  maximal  and  minima  of  functions.  It 
consists  mainly  of  a  wide  selection  of  engineering  problems 
in  which  some  variable  quantity  is  plotted  as  a  curve,  and 
its  maximum  or  minimum  value  is  ascertaine4  graphically 
or  by  differentiation.  Incidentally,  many  interesting  points 
are  brought  out,  both  on  the  practical  engineering  side  and 
in  connection  with  the  mathematical  handling  of  the  prob- 
lems. 

The  next  chapter  deals  with  methods  of  approximation,  and 
is  also  illustrated  by  some  practical  problems  in  electrical 
engineering,  though  it  is  necessarily  more  mathematical  than 
the  preceding  one,  dealing,  as  it  does,  very  largely  with  the 
expansion   of  expre.«isions  into  series. 

'The  last  two  chapters,  dealing  respectively  with  empirical 
curves  and  numerical  calculations,  contain  many  valuable 
aids  in  plotting  the  results  of  observations,  and  in  subse- 
quently clasOTying  or  analysing  them  by  mathematical 
methods.  As  examples  of  the  curves  discussed,  we  may  men- 
tion core-loss  curves,  hy.steresis  curves,  alternator  voltage 
curves,  volt-ampere  characteristic  of  the  tungsten  lamp,  &c. . 
The  choice  of  .scales  for  plotting,  the  use  of  logarithmic 
paper,  the  proper  tabulation  and  checking  of  results,  are  some 
of  the  practical  points  included,  and  are  dealt  with  in  a 
way  which  is  clear  proof  of  the  author's  wide  experience  and 
careful  attention   to  detail. 

It  would  take  too  long  to  enumerate  all  the  useful  mathe- 
matical devices  which  the  author  has  included  in  this  book, 
and  we  must  conclude  this  rather  cursory  survey  by  saying 
that  it  is  the  work  of  an  eminent  electrical  engineer  who  has 
employed  mathematics  as  a  tool  in  his  own  practice,  and  has 
here  set  down  valuable  hints  gained  in  the  course  of  hia 
experience  for  the  assistance  of  his  younger  colleagues.  For 
a  book  of  this  kind — unconventional  and,  possibly,  incom- 
plete as  a  mathematical  guide  though  it  may  be — we  owe  Dr. 
Steinmetz  a  debt  of  gratitude. 


Electrical  Measurements.    By  Ftiank  A.  Laws,  S.B.    London  : 
Hill  Publishing  Co.,  Ltd.    Pp.  xiii  +  719.    Price  2l8.  net. 

This  is  a  well  printed  and  well  got-iip   book   of   over  700 
pages  by  the  Profeasor  of  Electrical   Engineering,   Massachu- 
.'■etts  Institute  of  Technology,  and  Hai-vard   LTniversity.      It 
is  int.ended  as  a  general  treatment  of  the  subject  of  electrical 
measurements,  but  par-ticularly  it  is  written  to  be  of  .service 
rather  to   the    student  of  electrical  science   engaged  in   the 
laboratory  or  the  te.s'ting  shop  than  to  the  full-fledged  engi- 
neer, though,   for  the  matter  of  that,   there  is  much  within 
its  pages  which  the  latter  will  find  useful.    .'\s  it  is  primarily 
designed   for    the   student,    the    fundamental   procesi^es    with 
regard  to  electrical  mea.surements  have  been  treaited  in  detail, 
anis^it  is  as.sumed  that  u.'^rs  of  the  book  have  had  courses  in 
physics,   the  theory  of  electiicity,  and  in  mathematics  suchJ 
as  are  given  to  third-year  students  in  technical  schools  of  thai 
fir.st  rank.    With  regard  to  laboratofy  work,  the  author  makesj 
the  useful  suggestion  that  interest  and  discus.sion  are  stimu-. 
lated  if  such   work  is  .so  airranged  that  the  various  membersj 
of  the  class  while  engaged  upon  the  .same  general  topic  carry] 
out  the  experimental  work  by  alternative  methods. 

The  work  is  divided  into  15  chapters,  and  at  the  end  therfl 
are  a  couple  of  (lages  on  the.  legal  definition  of  the  electrical! 
units  in   the  United  Staites.    The  first  13  chapters  deal  withl 
such    subjects  as  the  measurement  of   current,   the    balliBticJ 
galvanometer,  resistance  devices,  measurement  of  resistance, 
potential  diffei-ence  and  electromotive  force,   power  measure- 
ment,  inductance  and   capacity,  induction  instruments,  elec- 
tricity meters,  phase  meters,  power-factor  indicators,  synchro- 
scopes and  frequency    meters,    instrument  transformers,   thaj 
calibration  of  instrument^.  &c. 

Chapter  XIV.  on   the  determination  of  wave  form,  is  ver 
good,  and   is  plentifully  suppUed  with  diagrams  and   photo-l 
graphs  of  appara.tus.     The  final   chapter  is   on   cable-te8ting,| 
and  contains  much   interesting  and  instructive  matter. 

At  the  end  of  each  chapter  there  are  references  to  certairf 
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important  papers  connected  with  the  6ubject  matter,  60  that 
the  specialist  may  obtaan  a  more  detailed  discussion  of  the 
various  methods.  The  figures  and  diagrams,  of  which  there 
are  nearly  450,  are  well  drawn,  and  very  clearly  and  accu- 
rately reproduced.  ^ 

The  Theory  of  Electricitv.  By  G.  H.  Livens,  M.A.  Cam- 
bridge :  University  Press.    Pp.  vi  +  717.    Price  30s.  net. 

This  is  a  volume  of  some  700  pages.  There  is  little  in  it 
that  appeals  to  the  practical  man,  and  it  will  probably  be 
found  of  service  only  to  those  who  have  the  time  and  inclina- 
tion to  delve  into  the  more  abstruse  parts  of  Jfectrioal  science. 
But  regarded  with  the  eyes  of  the  theorist,  it  is  really  a 
monumental  work,  being  an  attempt  to  present  a  general 
text-book  on  the  mathematical  aspects  of  modem  electrical 
theory. 

The  method  of  treatment  adopted  by  the  author  is  chiefly 
ba.sed  on  the  original  Faraday-Maxwell  theory,  generalised 
and  extended  to  the  case  of  moving  systems  Isy  Sir  Joseph 
Larmor;  for  he  holds  that  this  form  of  the  theory,  in  spite  of 
being  abandoned  in  recent  accounts  of  the  subject,  remains 
the  only  one  which  appears  to  be  completely  satisfactory 
from  the  point  of  view  of  mathematical  and  physical  con- 
sistency. 

The  book  opens  with  a  general  mathematical  introduction. 
Then  follows  the  main  treatment,  which  is  divided  into  two 
parts,  (1)  statics  and  kinetics,  and  (2)  dynamics.  The  former 
includes  the  consideration  of  the  production  and  characteristic 
properties  or  the  electric  field,  the  electiical  and  mechanical 
relations  of  a  system  of  conductors,  the  Faraday-Maxwell 
theory  of  electrostatic  action,  the  theory  of  polarised  media, 
magnetostatics.  electric  currents  in  metallic  conductors,  and 
electric  currents  in  liquid  and  gaseous  conductors;  the  latter 
includes  the  electromagnetic  field  and  some  si>eoial  electro- 
magnetic fields,  electrodynamics  of  linear  currents,  electro- 
magnetic osciDations  and  waves,  and  the  electrodynamics  of 
moving  media. 

At  the  end  there  is  an  appendix  containing  339  questions 
to  be  solved  by  the  student,  and  an  index  of  names. 


Electricity  Meters.  Second  Edition.  By  0.  H.  W.  Gerhardi, 
A.M.I.E.E.  Pp.  XX  +  504.  London  :  Benn  Bros.,  Ltd. 
Price  15s.  net. 
The  small  number  of  books  dealing  with  the  subject  of 
electricity  meters  and  their  testing  and  maintenance  has 
more  than  once  been  remarked,  and,  in  view  of  the  import- 
ance of  this  subject,  this  circumstance  is  not  a  little  curious. 
The  Appearance  of  the  second  edition  of  Mr.  Gerhardi's  work 
will,  therefore,  be  particularly  welcome  to  engineers  in  charge 
of  central-station  test  rooms.  In  preparing  the  new  edition 
of  the  book  the  author  has  not  only  brought  it  up  to  date  by 
the  addition  of  descriptions  of  the  latest  types  of  meters, 
European  and  American,  now  on  the  market,  but  has  also 
rectified  a  noteworthy  defect  of  the  earlier  work  by  adding 
an  entirely  new  chapter  on  the  measurement  of  polyphase 
power  and  the  testing  of  polyphase  meters.  Included  in  the 
work  are  diSscriptions  of  all  types  of  meters  in  common  use 
in  this  country,  notwithstanding  many  of  such  types  being 
superseded  bj'  more  modem  designs,  and  being  no  lopger 
manufactured. 

The  chapter  on  polyphase  metexs  above-mentioned  deals 
briefly  with  the  theory  of  the  measurement  of  three-phase 
power.  The  author  rightly  deprecates  the  use  of  a  single 
meter  for  so-called  balanced  three-phase  circuits,  and  strongly 

.  urges  the  u.se  of  more  scientific  methods  if  ■  anything  like 
accuracy  is  required.  Diagrams  of  connections  for  these 
meters. are,  however,  included,  as  this  method  is  still  some- 
times used.  The  autlior  prefers  the  single  polyphase  meter 
to  the  use  of  two  single-phase  meters  for  the  measurement  of 
energy  in    polypha.se  circuits.     His  objections  to    the  latter 

/  method  do  not  seem  very  forcible ;  the  contingency  of  a  nega- 
tive reading  on  one  meter  is  not  a  very  likely  one,  and  by 
the  use  of  two  meters  a  rough  mutual  check  is  obtained.  The 
author  recommends  the  adjustment  of  )X)lyphase  meters  to 
secui-e  independence  of  phase  rotation.  This  seems  rather  a 
counsel  of  perfec^tion.  The  descriptions  of  polyphase  meters 
are  accompanied  by  diagrams  of  internal  connections  of  the 
meters. 

The  second  part  of  the  book  deals  v.hh  the  testing  and 
repair  of  electricity  meters.,  and  with  the  arrangement  and 
equipment  of  testing  departments.  The  author's  description 
of  his  own  test  rooms  is  interesting,  but  the  work  ^ould 
have  been  more  yaluable  if  some  suggestions  for  the  equip- 
ment of  test  rooms  for  .small  stations  had  been  embodied.  In 
many  such  works  it  is  exceedingly  difficult  to  obtain  even  the 
barest  necessities,  and  many  of  the  refinements  and  conveni- 
ences described  by  the  author  are  utterly  out  of  the  ques- 
tion. One  or  two  suggested  schemes  on  very  simple  and 
elementajy  lines  would  therefore  doubtless  have  been  specially 
welcome  to  test-room  superintendents  in  the  smaller  under- 
takings. 

In  the  chapter  on  instruments  and  apparatus,  useful 
descriptions  of  the  Kelvin  balance,  the  Drysdale  double  watt- 
meter, and  the  potentiometer  are  given,  together  with  5n 
explanation  of  the  degi-ee  of  accuracy  requisite  in  the  various 
instruments  in  U8e.  The  author  lays  considerable  stress  on  the 
provision  of  a  standard  of  time.  This  seems,  howbver.  hardly 
on  the  same  footing  as  the  provision  of  accurate  watt,  ami)ere, 


and  volt  standards,  in  that  time  indicating  instruments  can  so 
frequently  and  easily  be  checked.  The  errors  of  stop-watch 
readings,  moreover,  are  almost  entirely  composed  of  personal 
errors'  of  stopping  and  starting,  and  jump  errors  when  the 
centre-seconds  train  is  thrown  into  gear,  the  errors  of  cali- 
bration of  the  watch  being  remarkably  small  as  a  rule.  When 
it  is  remembered  that  a  watch  losing  five  minutes  per  week 
has  an  error  of  1  in  2,000,  or  about  0.05  per  cent.,  the  neces- 
sity for  a  standard  chronometer  in  any  but  the  largest  and 
most  important  test  rooms  is  not  apparent.  The  notes  on 
adjustable  resistances,  choking  coils,  secondary  cells,  and 
other  apparatus  wiU  be  found  more  useful. 

A  chapter  on  meter-testing  follows.  The  author  appears  to 
favour  the  adjustment  of  the  speed  of  the  meter  to  suit  the 
counter  train  rather  than  the  reverse  process  of  adjusting  the 
train  by  means  of  a  change-wheel  to  suit  the  observed  speed, 
and  urges  as  an  objection  to  the  latter  method  the  necessity 
of  a  dial  test.  The  dial  test  is,  however,  one  that  should 
always  be  taken,  particularly  after  the  meter  has  been  taken 
down  for  repair.  The  use  of  a  change-wheel  is  specially  con- 
venient, in  that  it  enables  the  required  adjustment  to  be  made 
with  certainty.  The  description  of  the  testing  of  polyphase 
meters  is  excellent,  and  the  diagrams  of  connections  are  most 
valuable.  Dia.grams  are  given  for  testing  both  on  single- 
phase  and  three-pha.se  circuits,  and  these  diagrams  will  doubt- 
less be  found  exceedingly  useful  to  those  who,  by  reason  of 
then-  having  to  test  these  meters  but  infrequently,  are  not 
quite  as  well  acquainted  with  the  subject  as  they  might  be. 

The  chapter  on  meter  testing  in  situ  includes  a  description 
of  p<!)rtable  testing  meters.  There  are  chapters  on  meter 
fixing,  meter  reading,  and  meter  repairs,  together  with  a 
suggested  system  of  meter  records.  Thi»  system  will  prob- 
ably be  found  altogether  too  elaborate  for  .any  but  the  larger 
undertakings,  and  one  or  two  alternative  schemes  on  a  much 
.smaller  scale  would  have  been  very  useful.  There  is  a  table 
of  meters .  a.pproved  by  the  Board  of  Trade,  and  a  complete 
index.  A  further  table  collecting  the  information  given 
earlier  in  the  book  regarding  the  shunt  losses,  full-load  torque, 
testing  constants,  and  other  data  wov^jl  have  been  very  desir- 
able. The  book,  in  its  present  form,  is  a  most  valuable  and 
complete  work,  covering  the  most  up-to-date  practice,  and 
dealing  with  every  branch  of  the  subject  of  electricity  meters. 
It  can  be  thoroughly  recommended  to  all  engineers  who  are 
concerned  with  or  interested  in   this  subject. — G.  W.  S. 


BUSINESS  NOTES. 


Italian    Cable  Manufacturers'    Association.  —  J'   ■*^"''' 

(Milan)  announces  the  formation,  on  July  3rd, of  an  .\9sociation  of 
Manufacturers  of  Rubber,  Cables.  Electric  Conductors,  .tc,  between 
1  i  Italian  firms,  which  employ  about  20,000  workpeople,  and  have 
an  output  of  g:oods  valued  at  several  hundred  millions  of  lire  per 
annum.  (Lira  =  !)id.  at  par.)  The  President  of  the  Association 
is  Senator  G.  B.  Pirelli,  and  the  Vice-Presidents  Comm.  Ing.  V. 
Tedeschi,  of  the  S.  A.  Ing.  B.  Tedeschi,  of  Turin,  and  Ing.  Romola 
Pola,  of  the  Societa  Piedmontese  Industria  Gomma  e  Affini.  of 
Moncalieri.  The  object  of  the  Association  is  the  development  of 
the  rubber  and  electric  conductor  industries  "in  Italy  by  the  study 
of  all  questions  affecting  their  expansion  in  Italy  and  abroad. — 
Boarii  of  Ti-Lnle  JittiruaJ. 

Patents  and  Alien   Enemies. — Applications  have  been 

made  to  the  Board  of  Trade  by  Messrs.  J.  Muagrave  &  Son  (1913'), 
Ltd..  Messrs.  Daniel  Adamson  A:  Co.,  Ltd.,  and  Messrs.  Willans  and 
Robinson,  Ltd..  to  avoid  or  suspend  nine  patents  granted  to  Midler 
for  steam  condensing  plant. 

\ 

Booif  Notices. — "  Magnetic  Measurements  and  Experi- 
ments.'  By  A.  Risden  Palmer.  Pp.  124  ;  24  figs.  London  :  T. 
Murby  &  Co.     Price  la.  (id.  net. 

'Electrical  Experiments."  By  A.  R.  Palmer.  Pages  xii  -t  II.")  ; 
W  ties.     London  :  Thomas  Murby  &  Co.     Price  la.  Kd.  net. 

"  Selwyns  Metric  Conversion  Tables.'  By  W.  E.  Dommett. 
Pp.  49.     London  :  James  Selwyn  &  Co.,  Ltd.     Price  2s.  Bd.  net. 

"  A  BiblioEfiaphy  of  Municipal  Utility  Reffulation  and  Municipal 
Ownership"  By  Don  Lorenzo  Stevens.  Pp.  vi  +  410.  London  : 
Oxford  University  Pret  9      Pre;  173.  net. 

"Additions  to  the  Formulas  for  the  Calculation  of  Mutual  and 
Self-Inductance."  By  F.  W.  Grover.  (Suientific  Papers  of  the 
Bureau  of  Standards,  Ko.  320).  Washington  :  Government 
Printing  Office.  Price  10  cents. — This  paper  furnishes  a  list  of 
formula.' for  the  calculation  of  mutual  and  self-inductance  which 
have  appeared  since  the  publication  of  the  earlier  paper  dealing 
with  the  same  subject  (Scientific  Paper,  KJO).  Some  of  the 
formula;  here  given,  notably  those  for  eccentrically-placed  circles, 
provide  solutions  for  cases  where  none  has  lieen  previously  avail- 
able.    Copies  mav  be  obtained  from  the  Bureau. 

"The  B.E.A.M'.A.  Journal:'  July,  1918.  London  :  King's  House, 
Kingsway,  W.C.     Is.  net. 

Liquidations. — Bhiti.sh    Autogenois    AVi.i.iuxr;   Co., 

Ltd.— Meeting  August  30th.  at  2(!8,  South  Lambeth  Road.  London. 
S.VV  s.  to  hear  an  account  of  the  winding  up  fioii  the  liquidator, 
Mr.  L.  M.  Fox.  t 
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Holidays.— The  office  and  works  of  The  Crypto 
Electrical  Co.,  Ltd.,  Willeadeii.  will  be  closeJ  from  Saturda.v, 
.\ng-uat  3rd,  until  Monday  morninir,  August  I2th. 

The  works  of  the  Xew"  Switchgkar  Con.structiojj  Co.,  Sutton, 
«U1  Itf  ••loaed  from  .';at\irduv,  Aiiffust  :trd,  until  Monday,  A ufirust 
U'th. 

The  work."  of  MK.-i.-*a<.  CoNNOLLV  Ukoh.,  1/ni.,  l{l;u;kl<y,  will  1m> 
olo.ied  from  to-nitrht  until  Monday,  Aufruat  12th. 

Catalogues  and  Lists.— ^Iessus.  .Iexsox  &  Nichoi,s(in, 

Ltd..  Goswell  Works.  Stratford.  London,  E.  l.'i. — Sixteen-pajre 
pamphlet  jrivin?  particulars  of  their  varnishes,  japans,  enamels  and 
paints  to  meet  en?ineerinj;  and  industrial  recjuirements. 

Messrs.  Boilekine.  Ltd..  SS5a.  Old  Kent  Road.  London,  S.E.  15. 
^4;:ircular  reapectinpr  their  radiator  tablets  for  prevention  of  rust, 
corrosion  or  deposits. 

Non-Ferrous  Metal  Industry  Act.— The  Lin/ihw  tlazvlh' 

for  July  30th  contains  a  further  list  of  licences  granted  under  this 
Act. 

Electric  Vehicles  at  Chester.— Referrinsr  to  the  satis- 
factory results  obtained  from  the  working  of  the  electric  vehicles 
used  by  the  Corporation  for  refuse  collection,  which  we  recently 
recorded,  we  understand  that  the  handling  of  this  equipment 
throughout,  and  the  financing  on  a  deferred  payment  system,  were 
carried  out  by  the  vehicle  department  of  Messrs.  Drake  4;  Gorham. 
Ltd..  who  are  sole  agents  for  Edison  Accumulators,  Ltd.,  in  the 
district. 

Canadian  Electrical  Inquiry.— The  High  Commissioner 

for  Canada(19.  Victoria  Street,  S.W.  1)  has  received  an  inquiry  from 
a  Canadian  electrical  firm  which  wishes  to  enter  into  negotiations, 
for  post-war  trade,  with  FnitedJCingdom  importersof  brass  and  porce- 
lain sockets,  cut-out  receptacles,  rosettes,  attachment  plugs,  current 
taps,  tumbler  and  snap  switches,  shade-holders,  lampholders,  and 
door  bolts. — Bourd  of  Tnide  .Unirnal. 

Cast-iron  Pipes. — Thk  Stanton  Ironworks  Co.,  Ltd., 

Nottingham,  have  sent  us  a  neat  momento  of  their  c.-i.  pipes  in  the 
form  of  a  glass  desk  tray. 


LIGHTING  AND  POWER  NOTES. 


Bath. — Year's  Working. — The  accounts  of  the  Cor- 
poration electricity  undertaking  for  the  past  year  show  a  profit  of 
£593,  compared  with  a  deficit  of  £  1,782  in  the  previous  year.  The 
gross  income  was  £31,031,  against  £26,.507,  and  the  expenditure 
was  £17,K3S,  against  £14,987.  Capital  charges  amounted  to 
£12,186. 

Birkdale. — Price  Increase. — The  Electric  Supply  Co. 

has  increased  its  charges  as  follows  : — Lighting,  5d.  per  unit.,  plus 
20  per  cent.  ;  power,  heating,  and  cooking,  1  Jd..  plus  20  per  cent. 
The  minimum  charge  will  be  7s.  <id.  per  quarter. 

Bolton. — Year's  Workinr. — According  to  the  annual 
accounts  of  the  Corporation  electricity  department  for  the  year 
ended  March  31st  last,  the  revenue  amounted  to  i;  109,230,  com- 
pared with  £91,140  in  1917,  and  the  working  expenses  to  £61,938, 
against  £48, I.'jT.  Of  the  gross  profit  of  £47,292,  interest,  income-"" 
tax.  and  depreciation  absorbed  £40,387,  and,  after  meeting  other 
charges,  there  was  a  surplus  of  £3.375,  against  £2.708  in  the  pre- 
vious year.  The  works  cost  per  unit  was  "417d.,  against  ■374d.,  and 
the  total  cost  amounted  to  •.")13d.,  against  •479d.  ;  24,054,804 
units  were  sold  during  the  year,  against  20,616,535,  including 
lighting,  1,580,770,  against  1.5230S5  ;  tramways,  4,740,802.  against 
4. 570.352  ;  and  power,  16,864,944,  against  13,493,857. 

Braiptree. — Frov.    Order. — As    the    Crittall    ilanu- 

facturing  Co.  has  notified  its  intention  to  apply  for  an  Electric 
Lighting  Prov.  Order,  the  U.DX!.  has  instructed  the  E.L.  Committee 
to  renew  the  Council  s  application. 

Brighton.— Year's  "Workinc— There  was  a  surplus  of 
£2.887  on  the  past  year's  working  of  the  Corporation  electricity 
department,  against  £5,140  in  the  preceding  year.  The  total 
income  amounted  to  £119,003,  compared  with  £109,059,  and  the 
expenditure  to  £76,026,  against  £61,994.  Capital  charges  ab.sorbed 
£40,140,  against  £42,060.  The  works  cost  per  unit  was  r4d., 
against  ri.5d.,  and  the  total  cost,  including  loan  charges,  was 
2"66d.,  against  25d.  Units  sold  numbered  10,242,007  against 
9,771.616. 

Bristol.— Year's  WoRKmr;.— According  to  the  annual 
accounts  of  the  Corporation  electricity  department,  the  revenue  for 
the  year  ended  March  31st  last  amounted  to  £177,339,  and  the 
expenditure  to  £10.5:.351.  After  deducting  interest  (£20,596)  loan 
redemption  (£32,330),  and  other  items,  £5,156  was  carried  forward. 
Units  sold  during  the  year  numbered  26,839,580,  compared  with 
23.579,139  in  the  previous  year.  The  works  cost  per  unit  was 
■7o2d.,  against  'SlSd.,  and  the  total  cost  was  ■92Ud.,  against  ■989d. 
Coal  consumption  per  unit  was  reduced  by  18  per  cent. 

Burnley.— Wages.— The  employes  at  the  Corporation 
electricity  works  have  refused  the  25s.  weekly  bonus  offered  to 
them,  and  the  matter  mil  be  the  subject  of  arbitration  by  the  Com- 
mittee on  Production.  The  War  Wages  Committee  has-  recom- 
mended that  253.  per  week  bonus  be  paid  to  the  men  engaged  on 
raraway  relaying  work.* 


Carlisle. — Year's  Working. — There  was  a  net  profit  of 
£1,295  ou  the  past  yeai-'s  working  of  the  Oox-poration  electricity 
undertakiuK,  against  a  deficit  of  £196  in  the  previous  year.  The 
revenue  amounted  to  i'31,y87,  against  £27,287,  and  the  expendi- 
ture to  £23,171,  against  £17,384.  Interest  and  redemption  charges 
absorbed  £10,520.  The  units  sold  totalled  5.879,532  (compared 
with  4,750,591),  including  power  and  public  lighting,  5,092,916  ; 
private  lighting  532,142,  and  traction,  2511,000.  Works  costs 
amounted  to  ^Od.  per  unit,  against  ■5d.,  and  the  total  cost  per  unit 
to  r37d.,  against  r39d. 

China. — Iiecent  K.xtexsions  in  Power  Plant. — 'i'ho 

normal  growth  4  Canton  a.s  a  leading  centre,  and  its  prospt^cts  for 
the  future,  have  led  the  Kwangtung  Electric  Supply  Co.  to  decide  to 
increase  the  capacity  of  its  plant.  A  contract  was  signed  recently 
for  the  purchase  of  two  .Vmerican  high-pressure  non-condensing 
turbo-alternators,  rated  at  2,500  KW.,  three-phsisc,  60  cycles,  2,300 
volts  ;  one  American  high-prassure  non-condensing  turbo-generator, 
350  KW.,  125  volts,  direct  current ;  switchboards,  pumjis  and  other 
accessories.  The  contract  also  calls  for  four  750-h.p.  Babcock  and 
Wilcox  boilers.  The  extension  of  the  plant  under  this  contract 
will  be  made  with  the  object  not  only  of  supplying  the  city  and  its 
environs  more  extensively  with  light,  but  also  of  furnishing  electric 
power  for  the  various  industries  that  have  developed  during 
the  past  few  years.  When  the  additional  machinery  and  supplies 
are  installed,  the  Canton  plant  will  be  the  largest  in  China,  except 
that  at  Shanghai. 

In  a»ldition  to  Canton,  electric  power  plants  have  been  installed 
in  many  other  cities  and  towns  of  that  Province  and  of  the  neiglr- 
bouring  Province  of  Kwangsi.  The  present  enhanced  price  of 
kerosene  is  greatly  adding  to  the  number  of  electric  light  patrons, 
and  ensures  good  prospects  for  these  ventures.  The  electrical  e<iuip- 
ment  of  the  installations  was  purchased  for  the  most  part  in  the 
United  States,  while  the  engines  came  from  England. 

The  subject  of  future  power  development  in  all  parts  of  China  is 
a  question  of  vital  interest  to  the- future  growth  of  the  Republic. 
Native  coal  fields  are  known  to  exist  in  many  sections  of  China, 
but  the  prolific  water  powers  of  the  great  interior  possess  such 
untold  possibilities  for  future  development,  that  other  sources  of 
power  generation  fade  into  insignificance  in  comparison. — Joiirnul 
of  Electricity. 

Clogheen  (Co.  Tipperary).— Fire.— The  electric  lighting 
plant  installed  for  the  supply  to  the  town  has  been  destroyed  by 
fire. 

Continental. — Spain. — Application  has  been  made  by  a 

Vigo  syndicate  for  a  concession  to  utilise  the  water  power  of  the 
River  Alberchi,  near  El  Tiemble,  for  the  generation  of  electricity. 

Cork. — Lease  Renewal. — A  Special  Committee  of  the 
Corporation  has  secured  a  reduction  in  the  number  of  years  to  be 
embraiced  in  the  new  lease  sought  by  the  Cork  Electric  Tramways 
and  Lighting  Co.,  with  an  appeal  to  the  B.  of  T.,  should  reasonable 
provision  not  be  mSde  as  regards  the  extent  of  supply  and  price  of 
electricity,  or  at  any  time  the  Corporation  should  be  of  opinion 
that  the  charges  of  the  company  are  unreasonable  A  clause  has 
also  been  included  to  the  effect  that,  in  the  event  of  the  company 
at  any  time  falling  to  give  a  reasonable  service  of  tramway-cars  on 
the  existing  routes,  the  Corporation  shall  be  at  liberty  to  take  over 
the  undertaking  on  six  months'  notice,  on  terms  of  purchase  set 
forth  in  the  deed  of  transfer. 

Croydon. — Year's  Working. — The  accounts  of  the 
Corporation  electricity  department  show  a  deficiency  for  the  year 
ended  March  31st  last  of  £2,651,  though  there  was  a  net  increase  of 
income  of  £11,411.  The  deficiency  has  been  carried  forward,  and  the 
charges  for  electricity  increased  by  a  further  25  |ier  cent.,  making 
a  total  war  increase  of  75  per  cent.  It  was  explained,  at  a  meeting 
of  the  Corporation,  that  coal  alone  wouldcost  a  further  £  5,500,  so  that 
there  was  a  deficiency  for  the  present  year  of  £9,000  or  K.  10,000  to 
be  made  good,  which  the  increased  charges  would  just  about  meet. 

Edinburgh. — Price  Increase. — The  E.L.  Committee 
recommends  that  the  charge  for  electricity  tor  lighting  be  raised 
from  S.Jd.  to  3Jd.  per  unit,  and  for  power  from  IJd.,  plus  25  per 
cent.,  to  lid.,  plus  25  per  cent. 

Erith.— Bulk  Sup-ply.— The  U.D.C.  has  given  a  Sub- 
Committee  full  powers  to  conclude  negotiations  with  the  West 
Kent  Electric  Co.  for  a  supply  of  electricity  in  bulk  to  the 
Council,  and  also  to  Vickers,  Ltd.  A  loan  for  the  materials  and 
apparatus  needed  is  to  be  applied  for. 

Glasgow. — Y'eah's    Working. — The    accounts    of    the 

Corporation  electricity  department  for  the  year  ending  Ma.y  31st 
show  a  revenue  of  £789,002,  an  increase  of  £208,568  over  the 
previous  year,  while  the  working  costs  were  £542,717,  an  increase 
of  £138.,312.  Depreciation  amounted  to  £60.134,  and  capital  charges 
to  £179,005,  leaving  a  net  profit  of  £7,145.  The  electrical  engineer 
states  that  the  price  of  energy  to  all  consumers  will  have  to  be 
increased  by  not  less  than  Jd.  per  unit.  , 

Halifax.— Price  Increase.— Subject  to  the  approval  of 
the  T.C.,  the  charges  for  electricity  are  to  be  further  advanced  by 
12i  per  cent,  all  round. 

Hastings.— Year's  Working. — The  accounts  of  the  ' 
Corporation  electricity  department  for  the  year  ended  March  Slst 
last,  show  that  theinccome  was  £20,941,  an  increase  of  £1.854  com- 
pared with  the  preceding  year.  The  expenditure  was  £14,4(i4, 
compared  with  £13,0.56.  Interest  and  sinking  fnnd  charges 
amounted  to  £11,114,  compared  with  £11,120.  An  adverse  balance 
of  £4,628  transfeiTed  from  the  net  revenue  acconnt  was  met  out 
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of  the  general  district  rate  account.  During  the  year  the  number 
of  private  conaumers  increased  from  1,982  to  2,111.  The  total  coat 
per  unit  sold  was  3'28d.,  compared  with  3'60d. 

Leeds. — -Prkk    Increase.— The    Electricity  Committee 

lias  decided  to  increaae  the  price  of  electricity  to  all  consumers  by 
10  per  cent,  frcmi  ;October  lat.  in  place  of  the  present  increase  of 
2(1  per  cent. 

Lincoln.  — Loan    for    Extensions.  —  The    T.C.    has 

decided  to  apply  to  the  L.G.B.  for  sanction  to  borrow  £250,000  for 
the  acquisition  and  extension  of  Messrs.  Clayton  &;  Sl|Jittleworth"s 
power  station,  and  the  supply  therefrom  to  the  works  of  Ruston, 
Proctor  &  Co.,  as  recommended  by  Sir  John  Snell. 
*  Llandndno. — Price  Increase.— The  T.C.  has  decided 
to  increase  the  price  of  electricity  by  Ijd.  per  unit,  making  a  flat 
rate  of  "id.  per  unit. 

London. — Westmlxster. — Public  Lightini;.— With  a 
view  to  decreasing  the  public  lig-htin^r  of  its  area,  the  City  Council 
has  provisionally  agreed  with  the  Charing-  Cross,  West  End,  and 
City  E.S.  Co.  for  the  replacement  of  the  arc  lamps  at  present  in  use 
by  100-watt  incandescent  lamps  of  the  half-watt  type.  The  cost  is 
to  be  reduced  by  £5  per  lamp  per  annum. 

Lambeth. — Public  Lighting  Charces.  -The  B.C.  has  rejected 
a  recommendation  of  the  General  Purposes  Committee  that  the 
Electric  Supply  Corporation  be  allowed  to  increase  the  price  of 
electricity  for  public  lighting-  from  6d  to  7d.  per  unit. 

The  B.C.  has  come  to  the  conclusion  that  it  would  be 
inadvisable  to  reduce  the  street  lighting  in  the  inner  part  of  its 
borough  to  more  than  30  per  cent,  of  the  pre-war  lighting,  owing 
to  the  wide  spaces  between  the  lamps  and  the  density  of  population, 
but  in  the  outer  area  every  effort  is  to  be  made  to  further  reduce 
the  lighting  .^0  per  cent. 

Street  Lighting. — The  Chief  Commissioner  of  Police  has 
addressed  a  letter  to  the  Metropolitan  Borough  Councils  stating 
that  with  a  view  to  securing  further  economy  in  the  consumption 
of  coal,  the  competent  authorities  have  agreed  that  street  lighting 
in  inner  London  may  be  reduced  to  50  per  cent,  of  the  pre-war 
lighting,  provided  that  the  reduction  is  spread  equally  over  both 
main  and  side  streets.  The  lighting  of  street  lamps  might  be  com- 
menced later,  and  the  extinction  earlier  than  at  present,  provided 
that  the  majority  of  the  lamps  in  the  more  important  streets  are 
litrlited  tetween  one  hour  after  sunset  and  two  hours  before  sunrise 
during  the  summer  period.  This  measure  must  be  regarded  as 
subject  to  revision,  should  the  reduced  lighting  lead  to  any  increase 
of  crime  or  danger  to  traffic,  or  seriously  handicap  the  supervision 
of  the  streets  by  the  police.  In  any  event,  the  matter  would  have 
to  be  re-considered  at  the  expiration  of  the  summer  time.  It  was 
not  desirable  that  any  lamps  now  lighted  should  be  dismantled. 
As  special  importance  was  attached  by  the  military  authorities  to  a 
uniform  lighting  effect,  it  might  be  necessary  to  make  local  alter- 
ations in  the  street  lighting,  to  treat  lamps  of  high  power  specially, 
and  to  increase  lighting  in  places  where  the  prevailing  conditions 
demand  this  course. 

Mansfield. — Year's  Working. — There  was  a  net  loss  of 
£162  on  the  past  years  working  of  the  T.C.  electricity  under- 
taking, compared  with  a  net  profit  of  £l,6tU  in  the  preceding 
year. 

Meltham. — Prov.    ORDEU.^The   U.D.C.   has    deferred 

consideration  of  an  application  from  the  Electrical  Distribution  of 
Yorkshire,  Ltd.,  asking  for  the  Council's  support  to  the  intended 
application  to  the  B.  of  T.  for  a  prov.  order  for  the  supply  of 
electricity  in  the  district. 

Nelson. — Price  Increase. — The  Electricity  Comniittee 
has  decided  to  increase  the  charges  for  electricity  by  Jd.  per  unit 
for  lighting  and  Vd.  for  power. 

Newquay. — Prov.  Order.  —  The  ^ill  confirmiucr  a 
provisional  order  of  the  B.  of  T.  relative  to  the  amendment  of  the 
Nesvquay  E.L.  Order  has  been  passed  by  the  Select  Committee  of 
the  House  of  Lords  on  Unopposed  Bills. 

Roctidale. — Price  Increase. — The  Electricity  Com- 
mittee has  recommended  the  following  increases  in  the  charges  for 
electricity  ; — ^^,  of  Id.  per  unit  on  power  supplies  under  15  KW. 
demand,  and  5  per  cent,  for  lighting,  making  a  total  of  .")5  per  cent, 
over  pre-war  rates.     The  maximum  charge  will  be  8d.  per  unit. 

Scarborough. — P-ublic  Lighting. — The  Corporation  has 

deferred  consideration  of  the  question  of  public  lighting  *y  elec- 
tricity, and  has  instructed  the  town  clerk  and  engineer  to  interview 
the  E.L.  Co.  and  report  further  on  the  matter. 

Stalybridge. — Loan    .Sanction. — The   .Joint   Tramways 

and  Electricity  Board  has  received  sanction  of  the  L.G.B.  to  the 
borrowing  of  £8,000,  for  the  laying  of  a  main  from  the  generating 
station  to  Hyde. 

Stoke-on-Trent. — Price   Increase. — The   Council  has 

approved  the  recommendation  of  the  Electricity  Committe  for  a 
further  advance  of  15  per  cent,  onfall  electricity  charges,  making 
75  per  cent,  in  all. 

United  States. — The  World's  Largest  Powkr  Systems. 

In  view  of  the  interconnections  that  have  taken   place  during 

recent  months,  it  is  interesting  to  note  that  the  West  has  again 
established  a  worlds  record  in  power  service.  Hitherto  the 
Commonwealth  Edison  Co.  of  Chicago  had  surpassed  any  other 
system  of  power  distribution  when  steam-generated  power  in 
addition   to   hydro-electric  power  was  taien    into   consideration. 


To-day.  however,  the  combined  system  in  Central  California,  under 
one  management,  now  overtopa  all  other  systems  in  the  world. 

Thus  the  combined  output  of  the  Pacific  Gas  and  Electric  Co.. 
the  Great  Western  Power  Co.,  and  the  Sierra  and  San  Francisco 
Power  Co.,  now  under  one  management,  shows  a  total  during  1917 
of  l,.500.10S,7ii5  KW. -hours,  while  the  total  output  of  the  Common- 
wealth Edison  Co.  amounted  to  but  1,488.080,000  KW.-hours.  The 
next  largest  systems  in  America  are,  in  the  order  named,  the 
Niagara  Falls  Power  Co..  the  Southern  California  Edison  Co.  and 
its  interconnections,  the  Ontario  Power  Co..  and  the  Montana 
Power  Co.,  with  respective  yearly  outputs  of  1.188,221,770  KW.-hours, 
1,150,000,000  KW.-hours,  990,O.Sti,100  KW.-hours.  951,913,584  KW.- 
hours.  and  947,732,014  KW.-hours. 

To  have  reached  the  vast  total  of  a  billion  and  a  half  in 
KW.-hours  consumption  is  indeed  a  record  to  be  proud  of.  when  we 
contemplate  the  -vast  industrial  and  agricultural  activity  that  is  as 
a  consequence  brought  to  life  in  one  giant  network  of  interconnec- 
tion. .\nd,  finally,  when  we  consider  that  the  major  portion  of 
this  work  is  derived  from  indestructible  water  powers  in  the 
mountains,  once  again  the  potential  possibilities  of  the  West  when 
fully  -developed,  representing  10  times  the  present  development, 
are  seen  to  be  so  great  as  to  almost  stagger  the  imagination. 

While  this  vast  region  west  of  the  Rocky  Mountains  has  but  one- 
sixteenth  the  population  of  the  United  States,  already  within  ita 
confines  there  has  been  developed  one-third  of  the  total  hydro- 
electric power  now  in  operation  in  the  United  States.  Nearly- a 
bUlicn  dollars  is  represented  in  invested  capital.  The  average  /ley 
capita  consumption  of  electrical  energy  is  five  times  that  of  the 
remaining  portion  of  the  country. 

Great  optimism  is  felt  in  the  future  power  possibilities  of  the 
West,  for  -within  its  confines  is  located  over  70  per  cent,  of  the 
possible  water-power  of  the  nation. — Journal  of  Klectricity. 

Willesden.— Bulk    Supply.— The   Xorth   Metropolitan 

E.P.S.  Co.  has  returned  to  the  Council  the  draft  of  the  agreement 
for  the  supply  of  electricity  in  bulk,  with  amendments  to  which 
the  Council  is  unable  to  agree.  A  Sub-Committee  has  now  been 
formed  to  meet  representatives  of  the  company. 

Year's  Working.— The  annual  accounts  of  the  U.D.C.  electricity 
undertaking  for  the  year  ended  March  31st,  1918,  show  a  surplus 
of  £1,201. 

York. — B.  of  T.  Order.- The  Electricity  and  Tramways 
Committee  is  applying  to  the  B.  of  T.  for  an  Order  extending  for  a 
fm-ther  period  of  one  year  the  time  within  which  the  Corporation 
is  to  lay  mains  for  the  purpose  of  electricity  supply  under  the  York 
E.L.  (Extension^  Order,  1914,  and  to  purchase  land  under  the  York 
Corporation  Act,  1914. 


TRAMWAY  AND  RAILWAY  NOTES. 


Canada. — Strike. — :5,r(0o  employes  of  the  Montreal 
Tramways  Co..  by  a  practically  unanimous  vote,  have  decided  to 
strike  for  increased  wages.— T/(f"  Times. 

Colne. — Pari;  Eevision. — The  Corporation  has  increased 
the  Id.  tramway  fares  to  lid.,  and  all  other  fares  by  id.  The  lid- 
tickets  will  be  issued  in  pack^s  of  six  for  71d..  or  twelve  for  Is.  3d. 

Continental.— Sweden. — Mr.  A.  GroothofF,  in  a  lecture 
recently  delivered  before  the  Royal  Institute  of  Engineers.  Holland, 
gave  an  interesting  description  of  the  electrified  railway  line  from 
the  Kiruna  iron  mines  in  Sweden  to  the  "  Empire  boundary. ' 
The  line  is  93  miles  long.  Single-phase  current  at  80,000  volts  is 
transmitted  from  Porjus  Falls  to  four  transformer  stations,  of 
which  the  first  is  S7  miles  and  the  last  160  miles  distant  from  Porjus. 
The  voltage  is  stepped  down  to  15.000,  at  which  pressure  power  is 
supplied  to  the  contactors.  The  freight  locomotives  weigh  about 
100  tons  and  the  passenger  locomotives  70  tons  each.  A  normal 
freio-ht  train  consists  of  two  electric  locomotives  and  40  ore  cars 
of  46  tons  each,  the  total  weight  being  from  2,000  to  2,100  tons. 
Normal  speed  for  freight  is  ISJ  miles  per  hour,  the  maximum  speed 
being  31  miles  per  hour.  The  maximum  speed  for  passenger  trains 
is  62i  miles  per  hour.  In  the  first  year  this  road  transported 
1  104  000  tons  of  ore,  which  is  barely  one-third  of"  its  normal 
capacity.  Despite  this  low  traffic,  it  showed  a  saving  over  steam 
operation,  due  partly  to  the  high  price  of  coal.  The  continuation 
of  the  road  southward  to  Svarton,  on  the  Baltic  coast,  has  been 
decided  upon,  and  the  cost  of  the  extension,  143  mUes  long,  has 
been  estimated  at  about  £1,760,000.  With  an  annual  ore  trans- 
port of  3,000,000  tons,  electric  traction  can  compare  favourably 
with  steam  traction  when  coal  is  about  28s.  a  ton.  The  power  for 
the  whole  road  is  to  come  from  Porjus.— i?ai/ifa(/  Gaiette. 

Germany. — In  an  article  on  "  Improvements  in  the  Permanent 
Way  of  Tramwavs,"  in  the  Oi-gan  fiir  die  Fortschritte  dex  &'.vc«- 
ia/inue-ien^  o(  March  15th,  the  author  discusses  the  best  methods 
of  rendering  the  tramrails  stiffer,  and  remarks  that  welding  the 
joints  renders  the  metal  softer.  The  new  type  of  fish-plate  made 
by  the  Georgs-Marien  Mining  Co.,  of  Osnabriick.  is  illustrated  and 
described.  It  consists  of  a  pair  of  very  long  plates  with  eight 
bolts  and  a  packing  piece  to  support  the  joint  itself,  but  even  this 
is  not  .so  strong  as  the  rail  itself.  The  "  Ibeco  "  type  has  plates 
which  pass  round  the  bottom  of  the  raU  as  well  as  up  the  sides. 
He  then  discusses  the  corrugation  of  the  rails  caused  by  rapid 
traffic,  but  states  that  the  cause  is  still  doubtful.     A  recent  type  of 


110 


THE    ELECTRICAL    EEVIEW.  [voi.  s.t.  no.  2,123,  Anou8T  2, 1918. 


constractioii  consists  of  a  very  shallow  rail  bedded  on  asphalt  and 
resting  upon  reinforced  concrete.  One  tram-rail  is  fisrured  in  whicli 
the  web  has  longitudinal  corrufrations  intended  to  give  elasticity. 
Other  illustrations,  which  are  fully  described,  show  the  concrete 
foundation  bt-low  the  rail  joint  strongly  reinforced. 

Croydoo. — Ykar's  'Wokkixg. — There  was  a  surplus  on 
the  past  year's  I  working  of  the  B.C.  tramway  undertaking  of 
£11,220.  compared  with  a  deficiency  of  £1.C34  in  the  previous 
year.  Traffic  receipts  increased  by  £20,947.  and  the  total  was 
k  109,.'>43.     Working  expenses  amounted  to  £78.626. 

The  petition  of  the  tramway  employ6s  that  the  £1  war  bonus 
award  of  the  t'ommittee  on  Production  to  all  licensed  vehicle  workers 
should  be  granted  them,  has  been  refused. 

It  is  statixl  that  seivson  tickets  are  in  contemplation  for  the 
tramways. 

Edge  Hill.— Proposed  Light  Railway. —The  Light  Rail- 
way Commissioners  have  submitted  to  the  B.  of  T.  for  confirmation, 
an  order  for  the  construction  of  light  railways  in  the  Edge  Hill 
district. 

Ilford. — WdjiEN  Drivers. — It  was  stated  at  the  Council 
last  week  that  licences  for  women  tramcar  drivers  would  not 
be  grant<?d  if  discharged  soldiers  were  available. 

Lanarkshire. —  Strike. — Women  employed  by  the  tram- 
way company  left  work  on  Monday  because  they  did  not  get  an 
advance  of  os.  weekly  with  the  men. 

London. — An  experiment  is  being  made  on  some  L.C.C. 
tramcars  with  bags  for  the  collection  of  old  tickets.  Some  cafs  are 
bsing  converted  into  goods  trucks. 

L.C.C. — Extensions. — For  some  time  past  the  Highways  Com- 
mittee has  been  in  negotiation  with  the  M.E.T.,  Ltd.,  with  a  view 
to  the  institution  of  through-running  arrangements  between  the 
Council's  tramways  and  those  of  the  company  at  Stamford  HUl. 
Owing  to  the  difficulties  of  equipment  and  maintenance  the  com- 
pany is  unable  at  present  to  undertake  the  operation  of  additional 
through-running  services,  rin  Stamford  Hill,  but  an  arrangement 
has  lieen  provisionally  agreed  to  on  the  basis  of  the  extension  of 
certain  of  the  Council's  services  beyond  Stamford  Hill  to  Seven 
Sisters"  Comer.  An  extension  of  the  service  to  Waltham  Cross,  or 
intermediate  points,  is  to  be  arranged  as  soon  as  the  necessary  cars 
are  available. 

L.l'.T.  Bill. — This  Bill,  which  has  now  been  passed  by  a  Select 
Committee  of  the  House  of  Commons,  authorises  the  company  !is  from 
six  months  after  the  termination  of  the  war,  to  charge  fares  not 
exceeding  Id.  per  mile  for  ordinary  passengers,  and  workmen's 
fares  not  exceeding  Id.  for  the  first  3  miles  and  -Jd.  per  mile  beyond. 
It  also  contains  a  clause  prescribing  that  the  powers  of  compulsory 
pnrchase  by  local  authorities  shall  be  exercisable  within  six  months 
after  January  1st,  1950,  and  within  six  months  of  the  expiration  of 
every  subsequent  seven  years. 

Middlesbrough. — Ahhitration. — The  Bradford  Corpora- 
tion has  given  permission  to  its  tramway  manager  to  act  on  behalf 
of  the  Middlesbrough  Corporation  in  an  arbitration  for  the  acquisi- 
tion of  the  tramways  in  its  area. 

Preston.  —  Fare  Revision.  —  The  Corporation  ha-s 
increased  the  tramway  fares,  as  from  August  1st,-  by  Id.  on  all 
tickets,  excluding  wockmen's. 

Rochdale. — Price  Lvcrease. — The  Electricity  Com- 
mittee has  recommended  that  the  charges  to  the  Tramway  Com- 
mittee be  increased  by  a  tenth  of  a  penny  per  unit,  making  r4.5d. 
■  per  unit.  The  price  of  energy  in  future  is  to  be  subject  to  the  coal 
clause. 


Proposed  New  Cable. — At  a  luncheoq  given  in  New  York 
in  honour  of  a  party  of  Au.stralian  editors,  the  establishment  of  anew 
direct  .cable  between  Australia  and  the  United  States  was  urged  by 
a  special  committee  of  ])rominent  business  and  professional  men. — 
T/ie  Tinie.i. 

The  Telephone  Service.— The  P.M.G.  is  appealing  for 

girls  to  enter  the  telephone  service,  pointing  out  its  advantages  as 
affording  a  permanent  appointment  on  Civil  Service  lines  without 
a  competitive  examination,  and  good  prospects  of  advancement.  .\ 
girl  aged  I!i  receives  30s.  (id.  a  week  to  commence  with. 

Wireless    Telephony. — Wireless    telephone    trials    with 

Spanish  apparatus  were  recently  carried  out,  says  the  report  of  the 
British  Chamber  of  Commerce  in  Spain,  between  the  steamships 
Itaimumlti  Luliii,  at  Barcelona,  and  the  Jliii  .Jaime  I,  during  the 
voyage  of  the  latter  between  Barcelona  and  Palma,  Majorca,  a  few 
hours  after  she  left  Barcelona.  The  voices  of  the  captain  and  an 
officer  of  the  Hfi/  Jaime  I  were  heard  on  board  the  Rmmundo  Liilni 
and  at  land  stations  in  Barcelona,  as  well  as  on  board  the  cruiser 
Princena  lie  Astiirias. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — September  4th.  Victorian  Railway  Commis- 
sioners. 800  lighting  transformers  for  signal  system.  A  copy  of 
the  s])ecification  may  be  seen  at  the  Inquiry  Office  of  the  Depart- 
ment of  Overseas  Trade  (Development  and  Intelligence)  in  London. 

Belfast. — August  Kith.  Corporation.  Two  6,000-KW. 
turbo-alternators,  kc.  \  one  500-KW.  turbo-alternator,  cfcc.  ;  one 
30-KW.  balancer-booster  ;  four  48,000-lb.  per  hour  water-tube 
boilers  ;  four  fuel  economisors.  Sac.  ;  two  steel  chimneys,  with  fans, 
&c.  ;  two  electrically-driven  boiler  feed  pumps,  kc.  ;  accumulators  ; 
three  .500-KW.,  and  five  1,000-KW.  rotary  converters,  with  trans- 
formers, kc.  ;  two  2.50-K.v.A.,  two  350-K.v.A.,  and  six  1,250-K.V.A. 
transformers.     See  "  Official  Notices  "  July  19th. 

Leeds. — August  loth.  Electricity  Department.  Ex- 
tension to  feeder  switchgear  ;  alteration  of  generator  switchgear  ; 
one  6.000-KW.  turbo-alternator  and  jet  condensing  plant  ;  two 
water-tube  boilers,  stokers,  economisers,  ko. :  coal  and  ash  conveying 
plant :  pipes,  centrifugal  pump,  etc.    See  "Official  Notices '.luly  19th. 

Spain.  —  Tenders   have   recently    been    invited    by   the 

municipal  authorities  of  Medina  de  Rioseco  (Province  of  Valladolid) 
for  the  concession  for  the  electric  lighting  of  the  town  during  a 
period  of  12  yeais. 


CLOSED. 

Barrow. — T.C.     In  connection  with  the  new  extensioas : — 

PonndatioDS.— Hydraulic  Mining  Cartridge  Co.,  f280. 

Steam  and  circulating  water-pipes. — Babcock  &  Wilcox,  Ltd.,  ^881. 

Hand-rails  for  foundations.— Babcock  A-  Wilcox,  Ltd.,  ^22. 

Ironwork  for  foundations. — Joseph  Webb  &  Sons,  Ltd.,  ;£110. 

-•Vir  duct  for  alternator. — .las.  Howden  &  Co.,  Ltd.,  £52. 

Feed  pump.— .Jas.  Howden  &'Co.,  Ltd.,  £250. 

Bradford. — Tramways  Committee. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


A  Telegraphic    '  Jubilee."— Fifty  years  ago  (July  31st. 

1S68)  the  telegraph  system  in  this  country  was  taken  over  by  the 
General  Post  Office,  and  since  the  transfer  telegraphy,  with  the 
suter  science  of  telephony,  has  become  an  inherent  part  of  our 
business  life.  By  a  curious  coincidence,  the  past  month  has  also 
seen  the  transfer  of  the  American  telephone  and  telegraph  systems 
to  State  control  ;  whether  the  transfer  will  become  permanent  or 
not  reraams  for  the  future  to  decide.  During  the  past  decade  the 
progress  of  wireless  telegraphy  has  been  one  of  the  moat  striking 
features  of  the  scientific  world,  the  range  of  transmission  having 
extended  from  short  distances  to  many  thousands  of  miles  After 
the  war  further  developments  may  be  expected. 

Argentina. — The  Siemens-Schuckert  Co.,  representino- 
Telefunken,  of  Berlin,  has  applied  for  a  conoession  to  erect  a  high^ 
power  Telefunken  station  for  international  and  commercial 
messages.  Detailed  plans  are  to  be  presented  12  months  after  the 
concession  has  been  signed,  force  majeure  due  to  the  war  excepted 
The  construction  is  to  be  commenced  one  month,  and  the  station 
completed  in  two  years,  after  the  plans  are  approved,  failing  which 
the  deposit  of  SIO.OOO  in  paper  currency  is  to  be  forfeited  —The 
Times. 


Hammersmith. — Electricity  Committee,  .\nnual  con- 
tracts :  — 

Engine  oil.— Dick  &  Co.,  Ltd. ;  Is.  6d.  per  gallon. 

Coal.— Cory  Bros.  »S:  Co.,  Ltd. ;  .Vberclwyd  coal,  253.  9Jd.per  ton. 

Ilford.— U.D.C.  Mossay  &  Co.,  Ltd..  at  £1,122,  for  a 
3i-ton  Orwell  electric  vehicle.  The  amount  mentioned  is  exclusive 
of  unloading  gear,  which  is  to  be  fitted. 

Lancaster. — The  tender  of  Messrs.  Bennis  &  Co.,  litd., 
for  the  supply  of  two  sets  of  machine  stokers  (£360)  has  been 
accepted  by  the  Council. 

London. — L.C.C. — The  Highways  Committee  has  pur- 
chased about  2.800  tons  of  coal  and  3,400  tons  of  coke,  for  use  at 
Greenwich  power  station,  at  a  cost  of  about  Ji58,000,  during  the 
quarter  ended  June  30th,  UllS. 

Main  Drainage  Committee.  Accepted  tender : — Electric  ventilating 
fan  and  motor  (£64),  AUday  &  Onions. 

Redditch.— U.D.C. 

One  2,(XI0-Kw.,  3,000-k.v.a.,  turbo-alternator  jnd  condensing  plant  com- 

plete.— C.  A.  Parsons  &  Co.,  Ltd. 
E.H.T.  switchgear. — Ferguson,  P^ilin  &  Co. 
Oboling  tower.— Lancashire  Water  Cooler  Co.,  Ltd. 
Boiler,   stoker.   Green    economiser,  and  induced-draught    fan.— Babcock 

and  Wilcox,  Ltd. 

South  Africa.— Johannesburg. — T.C. : — 

Hubert  Davies  &  Co.— 10,000  elcotrio  lamps,  £1,167 ;  Griffin  Engineering  Co  — 
3,000  traction  lamps,  £.S0O. 

Stepney.^Electricity  Committee : — 

E.  Foster  &  Co.— 3,000  tons  Howley  Park  D.S.  nuts  at  33s.  Sd.per  ton. 
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Ill 


Tasmania. — Launeeston  Citv  Council.     Messrs.  Hinmun, 

Wris^ht  &  Manser,  at  £12.167,  tor  the  construction  of  a  flume  alonsr 
the  South  Esk  river  from  the  intake  dam  to  the  electric  power 
station. —  Tender.-:. 

Walthamstow.  —  U.D.C.      Yaughan    Crane    Co.,    Ltd- 
Electric  hoist,  at  £116,  for  the  electricity  department, 

Wolverhampton.  —  Electricity    Committee.       E.xpanded 

metal  partitions  to  enclose  e,h,t,  apparatus,  &c,.  £.57,  Messrs,  Halls, 
Ltd.  •  The  Committee  agreed  to  the  additional  payment  of  £77  to 
the  .Rees  Roturbo  llanufacturingr  Co.,  Ltd,  (owing  to  the  revision 
in  labour  rate.'<)  in  respect  of  their  contract  for  two  motor-driven 
pumps  for  a  cooling-  tower,  and  of  £66  to  the  General  Hectrio  Co,, 
Ltd.,  ill  respect  of  additional  wages  paid  in  connection  with  the 
contract  for  a  900-KW.  rotary  converter. 


NOTES. 


The  A.I.E.E.  Convention.— The  thirty-fourth  annual 
convention  of  the  American  Institute  of  Electrical  Engineers  was 
held  in  June  in  Atlantic  City,  this  being  the  second  annual  con- 
p.'  vention  held  by  the  Institute  since  the  advent  of  the  U,S,  in  the 
war.  Judging  by  the  ambitious  programme,  and  the  keen  attend- 
ance, the  Institute  haa  lost  nothing  of  its  ability  to  contribute  to 
electrical  science  and  piogress,  although  more  than  lU  ppr  cent, 
of  its  members  are  in  national  service.  While  it  was  not  a 
war  convention  in  the  strict  sense,  the  effect  of  the  war  made 
itself  apparent  in  the  programme  of  papers,  and  it  is  easy  to  under- 
'  stand  why  the  efficient  utilisation  of  power  and  materials,  the  use 
of  automatic  instead  of  manual  methods  of  control,  and  so  on,  have 
been  the  themes  of  the  majority  of  the  papers.  President  E,  W.  Rice's 
address  was  a  masterly  review  of  the  electrical  engineering  progtess 
of  the  time,  and  he  sounded  the  keynote  of  the  situation  when  he 
stated  that  the  engineer  was  the  hope  of  the  nation,  not  only  now, 
when  they  were  at  war,  but  even  more  so  in  the  future — in  the 
days  of  reconstruction  following  peace. 

The  meeting  was  devoted  largely  to  a  discussion  of  the  engineer- 
ing problems  confronting  the  central-station  industry,  since  it  is 
upon  the  solution  of  these  problems  that  the  adequate  and  con- 
tinuous supply  of  power  depends.  The  convention  included  six 
technical  sessions,  an  informal  reception  and  dance  on  the 
evening  of  the  first  day,  and  conferences  of  Institute  officers  and 
section  and  branch  delegates. 

British   Scientific    Products   Exhibition,— As   we  have 

already  announced,  this  exhibition,  organised  by  the  British  Science 
Guild,  will  be  open  from  August  12th  to  September  7th,  1918.  It 
will  show  how,  by  the  combination  of  science  and  industry,  we 
have  not  only  supplied  ourselves  with  the  materials  which  before 
the  war  were  imported  from  enemy  countries,  but  have  in  many 
cases  far  surpassed  the  German  products,  and  have  established  many 
new  manufactures  on  a  firm  and  enduring  basis  in  this  country. 
Over  2.50  manufacturers  will  take  part  in  the  exhibition,  and  the 
Air  Ministry  and  the  Food  Production  Department  will  also  make 
large  displays.  The  chief  purpose  of  the  exhibition  is  to  educate 
the  public  mind  to  the  realisation  of  the  nece.^xitii  of  scientific 
research  to  progress  in  industry,  and  to  demonstrate  the  remark- 
able results  which  have  l)een  achieved  by  this  means  since  the 
outbreak  of  war  ;  once  the  lesson  is  learnt,  we  hope  it  will  never 
be  forgotten.  One  section  will  be  devoted  to  electrical  and  electro- 
magnetic appliances,  and  in  the  "  Physical  Appliances  "  section  a 
variety  of  electrical  heating  and  welding  apparatus  will  be  shown  : 
other  sections  relate  to  chemical  products  and  processes,  optical 
apparatus,  refractories  and  porcelain,  and  measuring  instruments. 
The  exhibition  will  be  held  at  King's  College,  Strand,  London,  and 
will  include  short  lectures  and  addresses.  Similar  exhibitions 
have  been  held  in  France  and  the  United  States  with  successful 
results.  The  organising  secretary  is  Mr.  F.  S.  Spiers,  82,  Victoria 
•     Street,  S.'W.  1. 

tvThe    Inch    v.    the    Metric    System. — According  to  the 

Jtnirnal  of  Elerfricity,  the  America  Consul  at  Geneva  reports  that 
a  Swiss  purchaser  of  iron  sheets  desiring  to  purchase  sheets  3.  5, 
and  7  mm,  in  thickness,  was  informed  by  a  British  manufacturer 
that  it  would  be  impossible  to  furnish  sheets  of  the  thickness  given 
in  ngWimetres,  as  these  sheets  were  made  according  to  f  ractionsiof 
f  an  inch.     Manufacturers  will  do  well  to  take  note  of  this  item. 

Appointments  Vacant. — Assistant    mains  engineer  {£«)' 

for  the  St.  Marylebune  B.C.  Electricity  Supply  Department ;  junior 
assistant  engineers-in-charge  (,32s.  6d.  +  2Us,  -I-  12i  per  cent,)  for 
the  West  Ham  Corporation  Electric  Supply  :  shift  engineer  for  the 
Urban  Electric  Supply  Co,'s  Works.  Stamford  ;  charge  engineer 
(58s.  -t-  12i  per  cent.)  for  the  City  of  Gloucester  Electricity  Works ; 
junior  switchboard  attendant  (298.  6d.  +  9s.  +  12^  per  cent.)  for 
the  Rhondda  U,D.C.  Electricity  Department ;  charge  engineer 
(52s,  +  12J  per  cent,)  for  Mexborough  Electricity  Department, 
See  our  ^vertisement  pages  to-day. 

For  Sale. — Wallasey  Corporation  electricity  department 

incites  offers  for  the  following  surplus  plant  : — One  500-KW.  direct- 
coupled,  triple-expansion  generating  set,  two  wooden  water-cooling 
tflwers,  three  sets  of  condensing  plant,  and  one  Green  economiser. 
Sei  our  advertisement  pages  to-day. 


Imperial  Mineral  Resources  .Bureau. — At  the  Imperial 

War  Conference  last  year  it  was  agreed  that  it  was  desirable  to  take 
steps  to  set  up  an  Imi)erial  Mineral  Resources  Bureau,  which  should 
be  charged  with  the  duties  of  collecting  -information  from  the 
appropriate  departments  of  the  Governments  concerned  and  from 
other  sources,  regarding  the  mineral  resources  and  metal  require- 
ments of  the  Empire  :  and  of  advising  from  time  to  time  what 
action,  if  any,  might  appear  to  be  desirable  to  enable  such  resources 
to  be  developed  and  made  available  to  meet  the  metal  requirements 
of  the  Empire.  Accordingly  a  Special  Committee  under  the  chair- 
manship of  Sir  Jas.  Stevenson,  Bart.,  was  appointed  to  examine 
this  proposal,  and  to  report  upon  the  duties  and  administrative 
responsibilities  of  the  proposed  Bureau.  The  Committee  defined 
the  duties  of  the  Bureau  as  follows  : — 

(a)  To  collect,  co-ordinate,  and  disseminate  information  as  to  resonrces, 
production,  treatment,  consumption,  and  requirements  of  evex'y  mineral  and 
metal  of  economic  value.      ' 

(6)  To  ascertain  the  scope  of  the  existing  agencies,  with  a  view  ultimately  to 
avoid  any  unnecessary  overlapping  that  may  prevail. 

\c)  To  devise  means  whereby  existing  agencies  can,  if  necessary,  be  assisted 
and  improved  in  the  accomplishment  of  their  respective  tasks. 

Id)  To  supplement  those  agencies,  if  necessary,  in  order  to  obtain  any  in-  ■ 
formation  not  now  collected  which  may  be  required  for  the  purposes  of  the 
Bureau. 

(f)  To  advise  on  the  development  of  the  mineral  resources  of  the  Empire  or 
of  particular  parts  thereof,  in  order  that  such  resources  may  be  made  available 
for  the  purposes  of  Imperial  defence  or  industry. 

After  consideration  of  the  report  of  this  Committee,  the  Govern- 
ment instructed  the  Minister  of  Reconstruction,  in  consultation 
with  the  Secretaries  of  State  for  the  Colonies  and  India,  to  take 
the  necessary  action  to  give  effect  to  the  recommendations  of  the 
Imperial  Conference  and  the  findings  of  the  Committee,  Detailed 
proposals  were  accordingly  submitted  to  the  Dominion  and  Indian 
Governments,  who  nominated  their  representatives  on  the  govern- 
ing body  of  the  Bureau,  and  the  general  scheme  of  the  Bureau  has 
now  been  finally  ratified  by  the  Imperial  Conference.  The  Bureau 
will  be  incorporated  by  Royal  Charter,  and  the  governing  body, 
which  will  be  under  the  presidency  of  the  Lord  President  of  the 
Council,  will  consist  of  the  following  ggntlemen  : — 


Sir  Richard  Redraarne.  K,C,B.  ichairmanl     ' 

Nominated  hii  tht  Caiiadian  Uoternment.—Dr.  Willet  G.  Miller. 

Notiiinated  by  the  Ooi'crnment  of  tne  Commomceatth  of  Australia.— Mr  W.  S. 
Robinson.  ■ 

dominated  bij  the  Oovernmtnt  of  Sew  Zeaiand.—Mt.  T.  H.  Hamer,  of  the  High 
Commissioner's  Office.  ■  , 

Nominated  bj)  the  Ionian  of  South  J/Wca.— Right  Hon.  W.  P.  Schreiner, 
C,M,G, 

Nomi7iated  by  the  Government  of  .Vein/bmKUond.— Right  Hon.  Lord  Morris, 
K.C.M.G.  I 

Nominattd  by  the  (iorernment  of  India.— Mt.  R.  D.  Oldham,  F.R.S.  / 

Nominated  by  the  Secretary  of  Btate  for  the  (.oiontes.— Mr.  J.  W.  Evans, 
D.Sc,  IjL.B. 

Nominated  bii  the  Minister  ff  Jiecoratruction  (in  consultation  with  the  Insti- 
tute of  Mining  and  Metallurgy,  the  Institute  of  Metals,  the  Iron  and  Steel 
Institute,  and  the  Institution  of  Mining  Engineers).— Mr.  W.  Forster  Brown, 
Mineral  Adviser  to  H.M.  Woods  and  Forests. 

Prof.  H.  C.  H,  Carpenter,  President  of  the  Institute  of  Metals. 

Dr.  F.  H.  Hatch,  Member  of  Mineral, Resources  Advisory  Committee  of  the 
Imperial  Institute. 

Sir  Lionel  Phillips,  Bart,,  lately  Director  of  Mineral  Resources  Development 
Department,  Ministry  of  Munitions. 

Mr.  Edgar  Taylor,  ex-President  of  the  Institute  of  Mining  and  Metallurgy. 

Mr.  Wallace  Thorneycroft,  President  of  the  Institution  of  Mining  Engineeis. 

Mr.  Arnold  D.  McXair  has  been  appointed  secretary,  and  all 
communications  regarding  the  Bureau  should  be  addressed  to  the 
Secretary,  Imjjerial  Mineral  Resources  Bureau,  Holbom  Viaduct 
Hotel,  E.C. 

Volunteer  Notes. — London  Army  Troops  Companies, 

VoLDNTEEB  Engiseebs. — Headquarters :  Balderton  Street,  Gros- 
venor  Square,  W.  1. 

Corps  Orders  No.  31 ,  by  Lient.-Colonel  C.  B.  Clav,  V.D.,  Commanding. 

Saturday,  August  3rd,  to  Sunday,  -August  Uth, — Annual  Camp  at  Esher, 
Surrey.  Parade  at  Waterloo  Station,  opposite  No,  10  Platform,  at  2  p.m.,  on 
Saturday,  .\ugust  3rd.  Dress :  F.M.O.  Billets  are  provided  at  Sandown  Park 
(Fire  Station  Entrancei. 

C.  HiGOiNs,  Capt,  R.E.,  Ad^vXani, 

Welded    Ships. — A   special   meeting   of    the   Technical 

Committee  of  Lloyd's  Register  of  Shipping  has  been  held  to  con- 
sider the  application  of  electric  welding  to  shipbuilding  to  the 
extent  of  eliminating  by  this  method  the  use  of  livets  for  important 
structm-al  connections.  The  Committee  of  Lloyd's  has  recently 
carried  out  a  series  of  carefully  devised  experiments  to  determine, 
as  far  as  can  be  done  by  means  of  tests  and  analysis,  the  general 
trustworthiness  of  structural  connections  effected  by  electric 
welding  and  their  capacity  to  stand  the  strains  to  which 
they  would  be  subjected  in  practice.  The  Technical  Com- 
mittee had  before  it  a  report  from  the  society's  chief  ship  surveyor 
on  the  results  of  these  experiments,  and  to  assist  it  in  its 
deliberations,  a  demonstration  was  given  at  the  societj,'s  offices. 
After  careful  consideration,  the  Technical  Committee  decided  to 
recommend  to  the  General  Committee  for  approval  certain  recom- 
mendations put  forward  by  the  chief  ship  surveyor  as  to  the 
conditions  on  which,  as  a  tentative  measure,  w_elding  might  be 
adopted,  instead  of  riveting  in  the  construction  of  vessels  intended 
for  classification  in  Lloyd's  Register  Book, — The.  Times. 

Electric  Cooking  and  Heating.— From   a    letter  which 

appears  in  our  "Correspondence  "  columns  it  will  be  noted  that 
Messrs.  G,  N,  Haden  i:  Sons  repudiate  that  part  of  their  Dublin 
circular  which  related  to  electric  cooking,  and  express  their  entire 
agreement  with  the  remarks  of  Mr.  Hopkins,  which  we  quoted, 
regarding  the  efficiency  of  electric  cooking.  We  gladly  welcofne 
this  statement  of  their  views,  and  may  add  that  we  have  reason  to 
believe  that  the  firm  will  shortly  give  a  practical  demonstration  of 
their  faith  in  the  future  of  cooking  by  electricity.  It  may  be  of 
interest  to  add  that  the  company  was  established  over  100  years 
ago,  and  has,  therefore,  acquired  a  ripe  experience  in  heating 
engineering. 
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The   FlSrli-Oltesvik  Transmission   Line   in   Norway.  — 

Acoordinptothe  El'kfnitei'/^ti'c/ie  /.eitsclirift,  the  city  of  Stavang'er 
N'orway,  has  purchased  various  water-powers  so  us  to  assure  its 
supply  of  electricity  'in  the  future.  The  totsil  capacity  of  the 
water-powers  held  by  the  city  will  ultimately  lie  about  200,000  KW.. 
(Mrrespondiujr  to  li  KW.  iH'jf  inhabitant.  The  city  now  owns  one 
undertakinj^  at  Oltedal.  near  Hiilefjord.  and  a  second  undertakintr 
is  in  course  of  construction  at  Dortre,  in  Sirdalen.  Great  difticulties 
have  been  experienced  in  obtainiujr  materials  and  machinery,  and 
the  scheme  will,  therefore,  take  longer  to  complete  than  was 
anticipated. 

Under  these  circumstanctjs  the  city  of  Stavan^er  has  made  an 
atfreemeut  whereby  in  the  meantime  about  4,000  K.v..\.  will  be 
purchased  from  the  Fliirli  electro-8meltin»  works  at  Lgrsefjord. 
Later  this  supply  will  be  increa-sed  to  11,000  K.v..\. 

The  energy  will  lie  carried  from  Fliirli  to  Oltesvik  along  a  trans- 
mission line  2ij'.">  km.  lontr.  which  is  built  for  a  pressure  of  .5.5,000 
volts,  but  which  will  at  first  only  be  worked  at  32,000  volts.  For  a 
distance  of  about  15  km.  the  transmission  line  traverses  moun- 
tainous country  (,770  metres  beinjj  the  frreatest  height  above  sea 
level).  It  consists  of  a  pole  line  carrying  three  copper  conductors 
each  of  .50  sq.  mm.  cross-section,  provision  being  miide  for  a 
second  line  at  a  later  date.  At  Oltesvik  the  conductors  cross  the 
Holefjord,  a  di.stance  of  1,382  metres. 


Norwegian  Transmission  Line  crossing  the 

HoLEFJOED. 

Twin  wooden  masts  are  used,  the  angle  posts  being  made  up  of 
four  wooden  masts  placed  together.  The  lowest  conductor  is 
7'5  metres  above  the  ground,  and  the  average  length  of  sp^n 
131  metres.  With  the  exception  of  the  span  which  crosses  the 
fjord,  the  length  of  the  longest  span  is  250  metres.  The  con- 
ductoi's  have  a  safety  factor  of  2'o,  the  wooden  masts  7,  and  the 
iron  masts  3. 

The  conductors  which  cross  the  fjord  have  a  minimum  height  of 
40  metres  above  high  water,  and  ships  with  masts  about  80  metres 
in  height  have  sailed  under  the  span  on  the  Oltesvik  side.  These 
conductors  spanning  the  fjord  consist  of  l!i-strand  steel  cable  (with 
a  fatigue  rupture  of  140  kg.  /mm.-)  and  with  an  outer  cross- 
section  of  16  mm.  Each  cable  is  carried  on  iron  towers  placed  at 
distances  of  15  metres  apart,  the  conductors  being  7  metres  high. 
The  safety  factor  of  the  steel  conductors 'is  3,  and  that  of  the  iron 
towers  4. 

At  Oltesvik  the  new  transmission  line  will  be  linked  up  with  the 
30,000-volt  line  from  Oltedal,  and  from  that  point  onwards  the 
existii\g  Stavanger  line  will  be  made  use  of. 

Development  of  tlie  Electrical  Industry  in  Italy.— The 

possibilities  and  impossibilities  of  industry  in  general  in  Italy  have, 
says  Energia  Elettrica,  been  carefully  worked  out.  Ten  mUlion 
tons  of  coal  are  needed  for  Italian  industries  to-day  ;  to-morrow 
they  will  need  other  figures.  Coal  supplies  will  have  to  wait  on 
imports  ;  in  other  words,  industrial  activity  will  be  at  the  mercy 
of  the  liberty  of  the  seas  and  of  the  price  of  fuel.  To  overcome 
the  difiBculty  resort  is  to  be  had  to  electricity.  The  lakes  and 
rivers  of  the  north  and  the  midlands  may  give,  it  is  estimated, 
about  six  million  horse-power.  Italian  engineers  think  they  may 
be  able  to  yield  more,  and  take  their  measures  accordingly,  indus- 
trial and  financial  groups  watch  their  operations  attentively.  It 
has  been  decided  to  electrify  the  Italian  railway  system,  place 
electrical  energy  at  the  disposal  of  husbandry,  and  supply  all 
branches  of  industry.  Much  is  hoped  from  these  great  concen.- 
tratiocs  of  industrial  forces.  We  will  merely  consider  the  prin- 
cipal, indicating  some  of  the  largest  undertakings.  The  Sindarco  di 
Studi  per  Imprese  Elettrometallurgiche  Navali  was  constituted  in 
Venice  in_ February  last,  with  the  participation  of  the  Adriatica  di 
Elettricita,  the  Veneta  per  Costruzioni  ed  Esercizi  di  Ferrovie  Secon- 
dari,  and  the  Italiara  per  lUtillizazione  delle  Forze  Idrauliche  del 
Veneto,  This  syndicate  or  trust  has  a  vast  programme,  and  con- 
templates utilising  electric  power  for  shipwrights' yards,  foundries, 
and  metal  works  on  the  Adriatic  and  at  Venice.  The  Forze  Idrau- 
liche del  Veneto  Co.  has  raised  its  capital  from  15  000  000  to 
24,000,000  lire.  The  Forza  Motrice  dell  'Anza  obtains  8,000  H  p 
from  the  Anza  River,  and  will  feed  a  huge  network  of  electric 
lines  in  the  Province  of  Xovara.  It  has  absorbed  the  Dinamo  Co 
which  possesses  a  large  hydro-electric  station  at  Varzo,  supplied  by 
the  Rivfrs  Diveria  and  Lairasca.  The  power  obtained,  about 
20,OUO  H,p„  13  supplied  to  important  companies,  and  especially  for 
traction  purposes,  to  the  Vares  Eailwav.  Each  company  has  a 
capital  of  6  000,000  lire  :  the  new  company  which  is  the  outcome 
ot  the  amalgamation  will  dispose  of  a  capital  of  25,000  000  lire 
The  Societa  Adriatica  di  Elettricita  has  raised  its  capital  to 
b0,0O0,000  lire,  in  order  to  effect  the  establishment  of  the  new  com- 
pany,theSocietaIdroelettrica  Veneta,  The  Societa  AnonimaElettrica 
o  nnn'?,'."n'?-  U^^^^  increased  its  capital  from  500,000  lire  to 
2,000,000  lire.     The  Societa  per  le  Forze  Idrauliche  Ulzo  suir  Ada 


has  enlarged  its  capital  from  4,000,000  to  0,000,000  lire,  in  order  to 
take  over  the  Martesana  di  Uistribireione  d'Energia  Elettrica, 
(ireat  shrewdness  charaftt'rises  the  Trezza  d'.\dda  ;  its  former  jjosi 
tion  was  certainly  not  a  very  brilliant  one.  In  rtl4  it  ha<l  debts 
amounting  lo  over  l.OOO.uOO  lire,  which  were  reduced  tu  Giki.iKki 
lire  in  lill5  and  to  347,000  lire  in  litlf.  ;  this  burden  ottered  no 
hindrance  to  its  managers  distributing  a  20-lire  dividend  recently. 
The  SocietJi  Forze  Idrauliche  del  Montcenisio  is  at  the  present 
moment  augmenting  its  capital  from  ti,000,000  to  10,000,000  lire. 
The  Elettriche  del  Piemonte  Orientale  is  in  a  satisfactory  position. 
A  prosjierous  development  marks  the  Imprese  Elettrioa  Conti  ; 
its  available  bivlauce  on  Decemljer  31st,  191ti.  rose  to  more  thau 
3,000.000  lire.  The  Elettrica  Bresciana  is  an  example  of  the  rapid 
unfolding  of  the  Italian  electric  industry.  Its  capital  of  4,000,0iio 
lire  in  1'.I05  was  raised  to  12,500,000  lire  in  1907,  afterwards  to 
16,000.000  lire,  and  in  IlHO  to  20,000,000  lire,  and  to  25,000,000  in 
1915;  it  cannot  be  said  that  these  increases  have  reached  their 
end,  for  it  apjwars  that  the  company's  field  of  expansion  will  shortly 
call  for  other  augmentations  of  capital.  The  Societa  Caziale  di 
Elettricita  forms  an  exception  to  the  rule  ;  it  remains  stationary. 
The  Italiana  Conduttori  Elettrici  has  raised  its  capital  from  100,000 
to  3,500,000  lire  ;  its  speciality  in  electric  conductors  assures  it, 
since  the  war,  a  brilliant  future.  The  Nazionalu  per  Imprese 
Elettriche,  of  Milan,  is  growing  ;  as  a  consequence  of  the  incor- 
poration of  the  Societa  per  lo  Sfiluppo  delle  Imprese  Elettriche, 
this  company  has  raised  its  capital  from  10,000,000  to  12,000,000 
lire.  As  to  the  Adriatica  di  Elettricita,  it  is  laying  itself  out  for 
great  industrial  and  financial  potentialities  by  the  increase  of  its 
capital  from  36,800,000  to  60,000,000  lire.  The  Societa  di  Elet- 
tricita Alta  Italia  forms  an  important  trust  company.  Its  capital 
is  30,000,000  lire,  and,  with  the  controlled  companies  (Piemontese 
di  Elettricita,  Magna,  Cesniadhia,  and  Valle  d'Aosta),  disposes 
of  a  total  output  of  83,700  h.p.  The  Forze  Idrauliche  dell' 
Apennins  Centrale  is  a  small  company  whose  development  will  be 
most  rapid.  With  the  Elettrica  Riviera  Ponente  Ing.  R.  Negri  are 
bound  up  the  great  schemes  which  have  attracted  the  attention  of 
the  world  to  Italy's  water  resources.  The  projects  which  the 
Negri  Co.  has  in  hand  are  huge  ;  to  realise  them  it  needs  enormous 
capital  ;  it  has  already  enlarged  its  capital  to  50,000,000  lire,  and 
by  its  amalgamation  with  the  Officine  Elettriche  Genovesi,  it  will 
dispose  of  a  capital  of  200.000,000  lire.  Account  should  also  be 
taken  of  the  fact  that  when  the  Negri  Co,  increased  its  own  capital, 
it  acquired  the  major  part  of  the  shares  of  the  Societa  per  le  Forze 
Idrauliche  della  Maira.  All  these  operations  had  the  support  of 
the  Banoa  Commeroiale  Italiana  and  the  Banca  Italiana  di  Sconto, 
The  older  industries  also  take  their  shares  in  these  undertakings  ; 
thus  the  firm  of  Ansaldo  has  participated  in  the  increase  of  the 
capital  of  the  Negri,  To  give  an  idea  of  the  programme  of  the 
trust,  we  may  say  that  it  aims  to  create  a  great  electrochemical  and 
metallurgical  industry  in  Northern  Italy,  and  to  electrify  the  whole 
of  the  railways.  The  Maira  Co.  already  works  the  Montcenisio 
line  and  the  lines  of  the  Giovi.  The  trials  on  the  Turin-Pinerolo 
line  have  been  satisfactory  ;  other  lines  connect  Asti,  Alejaiidria. 
and  Genoa.  All  these  lines  bear  witness  to  an  unusual  shrewd- 
ness of  conception  and  a  perfection  of  execution  that  bids  defiance 
to  impossibilities.  Italy  is  on  the  road  to  a  great  development : 
what  she  h  as  done  for  the  future  of  the  electric  industry  is  a  clear 
proof  of  this  ;  with  immense  progammes  she  is  boldly  grappling 
with  material  difficulties  and  financial  exigencies.  It  is  in  the  same 
spirit  that  she  takes  in  hand  huge  amalgamations  for  which 
enormous  capital  subscriptions  are  needed.  Within  a  short  while 
the  electric  concerns  will  have  absorbed  1,000,000,000  lire  ;  the 
results  will  not  fall  below  the  power  .available. 

Electrified  Wheat.  —  According  to  the  Agricultural 
Correspondent  of  the  Baili/  jVa/Z,  the  coming  harvest  will  prove 
whether  the  process  of  electrifying  seeds,  especially  wheat,  oats, 
and  barley,  will  be  a  success  or  a  failure. 

The  electrification  consists  of  soaking  the  seed  in  a  weak  solution 
of  common  salt  or  calcium  chloride,  passing  a  comparatively  small 
electric  current  through  the  seed  in  soak  for  a  few  hours,  and  then 
slowly  drying  it  in  a  kiln.  The  system  is  the  invention  of  Mr. 
H.  E.  Fry  lof  Godmanstone,  near  Dorchester.  At  present  over 
2,000  acres  are  under  treated  seed,  sown  under  precisely  the  same 
conditions  as  ordinary  seed  and  side  by  side  with  it. 

At  Jlr.  Allan  Sturdy's  farm  at  Trigon,  Wareham,  electrified  oats 
stand  higher  than  untreated  oats,  the  straw  is  stronger,  the  tilleA- 
ing  and  the  size  and  weight  of  ear  are  considerably  greater. 

At  Mr.  Duke's  farm  at  Puddletown  the  average  height  of  treatefl 
Benefactor  wheat  is  45  in.,  of  untreated  41  in.,  and  there  is  more  than 
a  corresponding  difference  in  the  length  and  condition  of  the  ear, 
though,  curiously  enough,  a  square  yard  cut  from  both  poilions 
w^ghed  equally.  ,jP 

On  Mr.  Lovelace's  farm  at  Piddlehinton  the  average  lengths  are 
49  in.  and  47  in.,  and  cutting  a  square  yard  of  each  resulted  in  the 
treated  crop  weighing  7.i  lb.  and  the  untreated  4J  lb. 

As  far  as  one  can  judge  at  present,  says  the  writer,  the  elec- 
trifying process  will  add  from  2  to  3  sacks  to  the  acre. 

Edison-Swan     Electric    Co.,    Ltd.— In    tlie    Chancery 

Division,  on  Tuesday,  Mr,  .Justice  Astbnry  confirmed  the  reduction 
of  capital  of  this  company  under  a  scheme  of  arrangement  between 
the  company  and  its  debenture  stockholders  and  its  members. 

Women  Chemists. — In  view  of  the  increasing  demand 
for  women  works'  chemists,  we  understand  that  the  Council  of  the 
Wigan  Mining  and  Technical  College  has  decided  to  make  pro- 
vision for  their  training.  It  is  also  stated  that  the  Wigan  Electro- 
Metallurgical  Works.  Ltd.,  will  in  the  autumn  rerjuire  a  number  of 
rained  women  analysts. 
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InstitDtion  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — In  view  of  the  practical  impossibility,  whUe 
the  war  continu^^  of  holding  the  A.M.I.E.E.  examination  and  of 
candidates  havi^  the  requisite  time  to  prepare  for  or  undergo 
examination,  the  Council  of  the  Institutioa  of  Electrical  Engineers 
has  decided  to  suspend  temporarily  the  Institution  rules  with  regard 
to  examinations.  The  greatest  care  will,  nevertheless,  be  exercised 
by  the  Council  to  ensure  that  only  candidates  possessing  the  quali- 
fications laid  down  in  the  Articles  in  respect  of  training  and 
experience  are  admitted  to  associate  membership.  Candidates 
who  have  been  informed  that  they  have  been  approved  for  associate 
membership  subject  to  their  passing  the  examination  and  who 
desire  their  applications  to  be  seconsidered  by  the  CouncU,  are 
requested  to  communicate  with  the  Secretary,  at  No.  1.  Albermarle 
Street,  W.  1. 

Electrical   Association    of   Australia    (N.S.W.    Section).— The 

Association,  on  April  12th,  held  a  joint  meeting  with  the  British 
Medical  Association  and  the  Dental  Association  ;  papers  were 
presented  by  Prof.  0.  U.  VonwUler  on  '■  The  Theory  of  Electro- 
lytic Conduction,"  and  by  Messrs.  R.  Grant  (Board  of  Health)  and 
Mr.  W.  H.  Myers  on  "  Some  Practical  Points  in  Ionic  Medication." 

Electrical  Power  Engineers'  Association.— A  meeting  of  the 
National  Executive  CouncU  of  the  Association  was  held  at  Man- 
chester, on  July  27th.  There  vrere  .present,  representing  the 
Northern  Division.  Messrs.  Annett,  Atkinson.  Spurr,  Lunn,  and 
Thomas  :  North-Eastem  Division,  Messrs.  Porter  and  Vernier  ; 
Midland  Division.  Messrs.  Mason,  Bowser,  and  Burgess  :  Southern 
Division,  Messrs.  Bostel,  Healy,  Christmas,  and  Law.  There  were 
also  present  Mr.  G.  G.  Bell  (A.M.E.E.,  Greater  London)  ;  Messrs. 
Parker  and  Young  (C.T.A.A.)  ;  and  Mr.  W.  A.  Jones  (hon.  sec.  of 
"the  E.P.E.A.).  Mr.  C.  H.  Wordingham  (president  I.E.E.)  attended 
the  meeting  in  an  advisory  capacity. 

Mr.  Lunn  was  elected  chairman  of  the  meeting. 

The  hon.  sec.  reported  that  as  a  result  of  a  ballot  of  members 
there  was  a  large  majority  in  favour  of  proportional  representation 
on  the  National  Executive  Council.  The  drafts  of  rules  were 
considered,  and  a  final  draf  tf^as  agreed  upon,  subject  to  legal  approval 
and  that  of  the  Registrar  before  final  submission  to  the  members. 

The  development  in  connection  with  the  A.M.E.E.  and  C.T.A.A. 
since  the  last  meeting  was  reported  upon,  and  after  discussion  it 
was  unanimously  agreed  that  it  was  necessary  to  safeguard  repre- 
sentation of  the  various  grades,  namely  ; — 

1.  Chief  engineers. 

2.  Departmental  chiefs  ;  and 

3.  The  remaining  members — on  the  Sectional  and  Divisional 
Committees  and  National  Executive  Council. 

The  following  scheme  waa  adopted  for  the  basis  of  representa- 
tion : — 

10  per  cent,  to  be  elected  by  Grade  1. 

20         „  „  .,  (Jrade  2. 

70         ,.  „  .,  Grade  3. 

Provided  that  there  should  be  not  less  than  one  representative  of 

the  three  grades  on  any  Committee. 

The  following  oiBcers  were  elected  for  the  current  year  : — 
President  :  Jlr.  A.  L.  Lunn. 

Vice-Presidents  :  Messrs.  R.  C.  Atkinson  and  H.  Parker. 
Treasurer  :  Mr.  G.  C.  Law. 
Hon.  Sec.  :  Mr.  W.  Arthur  Jones. 
The  thanks  of  the  meeting  were  accorded  to  Mr.  Wordingham 
for  his  attendance  in  Council. 

The  inaugural  meeting  of  the  Glasgow  Branch  of  the  Association 
took  ])lace  last  Wednesday  in  Glasgow.  There  was  a  large  attendance, 
all  sections  being  represented.  The  appointment  of  oificials  and  a 
Provisional  Committee  took  place.  Mr.  Holt,  of  Manchester,  was 
present,  and  spoke  of  the  rapid  progress  and  excellent  prosjiects  of 
the  branch.  The  Hon.  Sec.  is  Mr.  Arthur  E.  Kelly,  .5,  Battlefield 
Avenue,  Langside,  Glasgow,  to  whom  all  communications  should 
be  a^ldressed. 

Old  Dry  Cells. — ^Vho  that  uses  dry  cells  for  bells, 
telephones,  pocket  lamps,  &c.,  has  not  felt  a  twinge  of  conscience 
when  scrapping  worn-out  batteries  .'  An  enormous  amount  of 
valuable  material  has  thus  been  lost  to  the  world,  but  fortunately 
this  is  no  longer  an  inevitable  waste.  According  to  Siihage,  old 
batteries  need  not  now  be  classed  among  the  "  rubbish  "  of  the  sale 
yards.  They  are  carefully  and  systematically  "  rendered  to 
produce,"  and  they  furnish  us  with  their  oNvn  weight,  less  an 
average  aggregate  loss  of  weight  of  6  per  cent.,  of  zinc,  brass,  pitch, 
graphite,  manganese  dioxide,  white  rags,  and  paper.  The  cost  of 
the  process,  including  all  charges,  isiless  than  20  per  cent,  of  the 
value  of  the  "  produce  "  realised. 

Late  Legal. — Rio  Tinto,    Ltd.,    r.   A.E.C  Electric 

Co.,  Ltd. — The  Official  Referee  on  Tuesday  gave  judgment  in  this 
case,  deciding  that  the  defendants  had  broken  their  contract  by 
supplying  a  blower,  the  design  of  which  was  radically  defective, 
and  that  the  plaintiffs  were  entitled  to  damages,  but  not  for  loss  of 
profit.  The  defendants  were  entitled  to  Jt  1.757  on  their  counter- 
claim.    The  judgment  will  be  reported  in  our  next  issue. 

Carnival. — The  employes  of  the  Lydbrook  Cable  Works 
(H.  W.  Smith  i  Co.,  Ltd.)  held  a  carnival  on  Saturday  in  aid  of 
St.  Dunstan's  Hostel  for  Blind  Soldiers  and  Sailors.  The  effort 
was  highly  successful,  and  the  proceeds,  amounting  to  i^  200,  have 
been  forwarded  to  Sir  Arthur  Pearson, 


Municipal  Tramways   Conference.— Committees  of  the 

L.C.C.  recommend  the  Council  to  send  Messrs.  A.  H.  Scott  &  W.  J. 
Squires  to  represent  it  at  the  above  Conference  at  Leicester  in 
September  on  "  the  understanding  that  the  Council  is  thereby  in  no 
way  committed  as  to  its  policy  with  regard  to  matters  discussed 
thereat." 

Bosch   Magneto   Works   at    Stuttgart    Bombed.— Our 

Independent  Air  Force  visited  Stuttgart  on  the  night  of  July 
30th — 31st.  and  dropped  nearly  2  tons  of  bombs  on  the  Bosch 
Magneto  Works,  the  Daimler  Works,  and  the  railway  station. 

Electro-Harmonic  Society.— The  annual  meeting  of 
this  Society  was  held  on  Wednesday  afternoon  at  the  Institution 
of  Electrical  Engineers.  The  report  shows  that  during  the  past 
season  31  new  members  were  elected.  There  are  now  .594  names 
on  the  register,  but  this  cannot  be  regarded  as  the  number  of 
effective  members,  as  the  rule  under  which  names  are  removed 
cannot  be  applied  as  strictly  as  usual  in  view  of  the  large  number 
of  members  absent  on  active  service.  The  arrangements  for  the 
1918-19  season  are  as  follows  (all  Friday  evenings): — Sinokhiq 
Concerts  on  October  11th  and  December  13th,  1918,  and  on 
January  10th  and  March  2l8t.  1919  ;  Ladies'  Nights,  November  1  .">th, 
I'llS.  and  February  Hth,  1919. 

Lightning  Accident. — A  curious  lightning  accident  is  dis- 
closed by  Major  A.  Cooper-Key,  H.M.  Chief  Inspector  of  Explosives, 
in  his  annual  report  just  issued.  An  explosives  factory  in  Kent 
was  struck  by  lightning,  with  the  result  that  one  building  was 
blown  up  and  four  others  were  set  on  fire  at  the  same  instant.  :A  ton 
of  nitro-cellulose  dough  digesting  in  alcohol,  and  contained  in 
hermetically-closed  iron  drums,  blew  up,  although,  according  to 
recognised  principles,  these  "  hollow  conductors  "  should  have  been 
impervious  to  electric  phenomena,  and  the  solvent-impregnated 
dough  should  have  represented  a  fire  risk  only,  and  should  have 
been  incapable  of  developing  explosion.  The  factory  was  fitted 
with  lightning  conductors  of  the  most  modern  type,  in  quite  new 
condition,  all  light  and  power  cables  were  well  earthed,  and  the 
protection  against  lightning  would  seem  to  have  been  as  good  as 
could  be  devised. 

The  Skilled-Labour  Embargo.— The  names  of  the  Com- 
mittee of  Inquiry  that  has  been  set  up  to  iifvestigate  this  subject 
are  as  follows  : — 

The  Hon.  Mr.  Justice  McCardie  (chairman)  ;  Sir  Stephenson 
Kent,  K.C.B.  (Ministry  of  Munitions)  :  Sir  David  Shackleton, 
K.C.B.  (Ministry  of  Labour)  ;  Sir  Robert  Home,  K.B.E.  (Admiralty). 

Sir  Allan  Smith,  K.B.E.  ;  Sir  Herbert  RoweU,  K.B.E. ;  Mr.  F. 
Dudley  Docker,  C.B.E.  Nominated  by  the  Engineering  Employers 
Advisory  Committee  of  the  Ministry  of  Munitions. 

Mr.  J.  Kaylor.  Amalgamated  Society  of  Engineers :  Mr.  G. 
Wilkinson.  Amalgamated  Society  of  General  Toolmakers,  Engi- 
neers, and  Machinists  ;  and  Mr.  W.  F.  Dawtry,  Steam  Engine 
Makers'  Society.  Nominated  by  Trade  Union  Advisory  Committee 
of  the  Ministry  of  Munitions. 

Mr.  C.  S.  Hurst,  secretary. 

The  terms  of  reference  of  the  Committee  are  ; — 

1.  To  investigate  and  report  on  the  labour  conditions  which  have  rendered 
the  embargo  necessary,  and  to  advise  upon  the  administration  of  the  scheme. 

2.  To  consider  and  "report  as  Xo  wliat  further  measures  should  be  adopted,  in 
view  of  those  conditions,  to  maintain,  and,  where  necessary,  increase  the 
output  of  munitions,  due  regard  being  given  to  the  public  interest  in  the  most 
effective  and  economical  use  of  labour,  money,  and  material. 

All  communications  should  be  addressed  to  the  Secretary,  at 
6,  Whitehall  Gardens.  London,  S.W.  1.  The  first  meeting  of  the 
Committee  is  to  be  held  to-day  to  settle  methods  of  procedure. 


OUR   PERSONAL   COLUMN. 

The  Editors  inrite,  electrical  engineers,  whether  connected,  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electrie  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  at  to  their  viovements. 


Central  Station  and  Tramway  OflScials. — Permission  has 
been  granted  to  the  Bradford  Tramways  manager  (Mr.  0.  J. 
Si'ENCER).  to  act  on  Ivhalf  of  the  Middlesbrough  Coiporatioii" 
in  the  arbitration  proceedings  which  are  forthcoming  for  the 
acquisition  of  the  tramways  in  its  area. 

Mr.  C.  J.  Spencer,  general  manager  of  the  Bradford  Cor- 
p(ji-ation  Tramways,  tendered  his  resignation  on  Monday  last, 
consequent  upon  his  having  taken  up  an  important  position 
on  the  executive  of  the  London  Underground  group  of  rail- 
ways. He  has  been  manager  at  Bradford  for  the  past  twenty 
years.  He  commenced  his  career  with  the  Blackpool  Electric 
Tramways  Co.,  and  W'as  later  given  an  appointment  with  the 
South  Staffordshire  Tramways  Co.  His  services  have  beerj 
utihsed  by  the  .\dmiralty  for  over  a  year  during  the  w-ar. 
The  TKiimways  Committee,  in  a^ccepting  the  resignation,  ex- 
pressed ^its  great  regiot  at  the  loss  of  the  services  of  Mr. 
Spencer.    The  resignation  will  take  effect  from  November  Ist^ 

The  Highways  Committee  of  the  Ij.C.C.  has  authorised 
special  duty  payments  in  respect  of  extra  services  rendered 
during  1917  by  the  -undermentioned  T)fBcials  in  the  tramways 
department,  as  follows:— Mr.  E.  L.  Pope,  ^62.5;  Mr.  H.  R. 
Saxby,  Mr.  G.  T.  DicKtNS,  £50;  Mr.  J.  Terry  and  Mr.  E. 
Cloney,  £30  each;  Mr.  H.  R.  Docker,  £20;  Mr.  E.  W. 
Dickinson.  £.50;  Mr.  J,  R.  Wa^rer  and  Mr.  H.  Underwood, 
£'30  each. 
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The  Ilamuieismith  B.C.  Electricity  Coimuitt<v  has  ap- 
point.ed  Mr.  DufFV,  of  Wolverhampton,  Temporary  Eugineer 
in  (.barge  at  the  generating  station,  at  a  salary  ol  i'lTo,  plus 
a  war  bonus  of  ±1  per  week,  plus  121  per  cent. 

Mr.  F.  GoLDiNG,  chief  electrical  engineer  in  the  post  and 
telegraph  department  at  Mctoria,  has  been  appoint-ed  chief 
electrical  engineer  on  the  central  stall  of  the  Postmast-er- 
General's  department,  at  £9M  a  year.— .4 u»( radon  AUnhiy 
Staridard. 

The  marriage  has  taken  place  of  Mr.  Geo.  Tatchell,  assis- 
tant engineer  at  the  Gravesend  Electricity  Works,  and  Mis^s 
G.  E.  Berrcy,  youngest  daughter  of  Mr.  J.  Berrey,  Mayor 
of  the  horough. 

Roll  ol  Honour.— Bombardier  S.  Sweeting,  R.G.A.,  for- 
merly an  electrician  at  \\ake&eld  with  the  Yorkshire  Power 
Co.,  has  been  awaided  the  Military  Medal  for  gallantry. 

LlEL'l.  Eliic  Bainbridge,  E.F.C,  reported  d*>ad  after  being 
missing  since  a  patrol  flight  in  September,  I91G,  when  he^  was 
brought  down  in  the  enemy  lines  when  attacked  by  six 
German  machines,  was  prior  to  the  war  with  Messrs 
Cromptou  &  Co.,  Ltd.,  of  Chelmsford. 

Mr.  W.  J.  Head,  of  the  India  Rubber,  Gulta  Percha  and 
Telegraph  Works  Co.,  Ltd.,  Newcastle-on-Tyne,  has  received 
news  from  the  British  Red  Cross  that  his  son,  Private 
Lionel  Head,  R..'^.M.C.,  who  was  reported  missing  on  May 
27th,  is  a  prisoner  in  Germany,  and  well. 

Sec. -Lieut.  J.  W.  Parker,  We^t  Yorks  Regiment,  who  was 
awarded  the  M.C.,  but  did  not  live  to  receive  it,  was,  before 
the  war,   with  the  General  Electrical  Supplies,  Ltd. 

Sai'I'er  .\.  E.  Shuttlkwokth,  R.E.,  who  has  died  in  hospital 
from  pneumonia,  aged  23  years,  was  an  electrical  engineer 
with  Messrs.  Siiujison  Bros.,  Hapton. 

Priv.^te  a.  Jones,  S.  Lancashire  Regiment,  posted  missing 
in  August  last,  and  now  presumed  killed,  was  an  employe  of 
the  British  Westinghouse  Co.,  Ltd.,  Trafford  Park. 

Pbh'.we  T.  Foley,  Manchester  Regiment,  missing  since  last 
September,  and  now  presumed  killed,  was  employed  by 
Messrs.  Baxendale  &  Co.,  Ltd.,  Manchester. 

Seaman  W.  Ruddock,  who  was. employed  at  the  Keiehley 
Electricity  Works,  is  reported  drowned  at  sea  on  Julv  6. 

Second-Lieutenant  John  Scott  Yodll,  Northumberland 
Fnsiliers.  who  was  employed  in  the  electrical  department  at 
the  Thomley  Colhery,  Durham,  has  been  awarded  the  Vic- 
toria Cross.  Lieutenant  Youll  was  formerly  mentioned  in 
despatches  for  services  in  France,  and  was  on  July  5fti  de- 
corated by  the  King  of  Italy  with  the  Italian  Silver  Medal 
for  bravery. 

Lieutenant  F.  0.  Braby,  I^ancashire  Fusiliers,  son  of  Mr. 
Cyrus  Braby,  managing  director  of  Messrs.  Fredk.  Braby  and 
Co.'.  Ltd.,  has  received  the  Military  Cross  for  conspicuous 
gallantry  and  devotion  to  duty  during  a  determined  enemy 
attack,  under  intense  machine-gun   fire. 

Two  members  of  the  staff  of  the  heating  department 
of  Simplex  Conduits.  Ltd..  have  figured  in  recent  honours 
lists.  Sergeant-Ma.joe  Surrall  having  been  awarded 
a  Meritorious  Service  Medal  and  Sergeant-Major  Cdtts  a 
Distinguished  Conduct  Medal.  Both  0^4  them  voluntarily 
joined  up  early  in  the  war. 

Obituary. — Mr.  H.  C.  Walsh,  electrical  engineer,  Black- 
burn, died  last  week  at  the  age  of  44  years,  from  pneumonia 
following  influenza. 

Gagthier-Nillars. — We  recently  recorded  the  death  in 
action  of  M.  Gauthier-Villars,  captain  of  artillery,  an  officer 
of  the  Legion  of  Honour,  and  holder  of  the  Croix  de  Guerre. 
From  the  Revue  Generale  de  VElectricite  we  learn  that  M. 
Gauthier-Villars  was  over  military  age  w-hen  war  broke  out. 
but  rejoined  the  .4rmy  as  lieutenant  of  artillery  in  August, 
1914.  %nd  at  his  own  request  was  sent  to  the  front  as  com- 
mandant of  a  train  of  heavy  artillery,  in  which  capacity  he 
served  up  to  the  time  of  hs  death.  He  was  proprietor  of  La 
Revue,  Elecirique,  and  when  this  well-known  journal  was 
combined  with  La  Lnmiere  Electrique  he  became  a  member 
of  the  administrative  council  of  the  Revue  Generale  de  VElec- 
tricite. • 

Will. — According  to  the  Times,  Major  Austin  Graham, 
Yorkshire  Regiment,  of  Huntcliffe  House,  Saltburn-by-the- 
Sea,  Yorkshire,  electrical  engineer,  in  business  at  Middles- 
•brough,  who  died  from  wounds  on  April  11th,  left  j£.5,02.5. 


NEW     COMPANIES     REGISTERED. 


Radio= Electric    Clothing    Co.,    Ltd.     (1.51,007).— Private 

company.  Registered  July  20th.  Capital,  £10,000  in  £1  shares  (S.OOCi  10  per 
cent.  pret.).  To  carrv  on  the  business  of  manufacturers  of  and  dealers  in 
electrically-heated  clothing,  and  all  kinds  of  devices  for  lighting  or  heating 
*>•  electricity,  i-c.  The  subscribers  (each  with  five  ord.  shares)  are ;— Carl 
Magnus  Holmquist.  4,  Grange  Road,  Ealing,  W..  electrical  engineer-  James 
Guidici.  5".  L'xbridge  Road.  Ealing  Broadway,  W..  business  manager  The 
first  directors  are  to  be  appointed  bv  the  subscribers.  Solicitor  :  L.  C,  Tree. 
Bl.  Carey  Street.   W.C. 

Platit,    Ltd.     (151,024).— Private    company.      Registered 

^"'>'  -I'l,-  Capital.  £10.000  in  .5,rj)0  20  per  cent.  pref.  shares  of  £1  each, 
and  100.000  ord.  sh.ires  of  Is.  each.  To  take  over  the  business  of  chemical 
and  electrical  plating,  and  .ill  other  kinds  of  platihg.  carried  on  bv  .'^enes 
Dalbv  at  1.37,  Cheaptide.  EC.  as  Dalbv-s  Patents,  with  the  patents  granted 
In  England,  France  Russia.  Japan.  .,nd  the  U.S.A.,  &c.  The  subscriber, 
(each  with  one  pref.  8hare\  are —  P.  V_  Clerlie.  F.A.A,.  8.0.,  (13.  Flnebury 
Pavfmcnt,  EC.C;  J  SReplnrd.  Hielemere,  Raiielagh  Road.  Wembley, 
Mlddleew.  aocountant.    Th*  first  dirtctore  an ,  ,E.  R,  N.  Hyd«.  J.  L«».  and 

mix  EC,      ^"""^S^B  i'-'KWt)-    ftSjftiiwsJ  efUMt  68,  FlnjiMry  Tm> 


Threadgill    Electro    Deposits,     Ltd.     (151,059)  .—Private 

company.  Registered  July  ;i7th.  L.ipilal  £5,000  in  £1  shares  To  take  over 
the  business  ut  t-lectru  depositors  and  plateis  and  metal  workers  carried  on 
lit  Dudley  Tort.  Tipton,  as  the  ThreaUyill  Electro  I)epo#ts  Co.  The  sub- 
w-ribers  (each  with  one  share)  are  :— S.  Ihreadgill,  5,  Cannock  Road,  Falling 
I'ark,  Wolverhampton,  metal  plater;  J.  B.  Share,  Shirley  House,  Bridgnorth 
Ro.ld,  Wollaston,.  Stourbridge,  engineer,  itc.  The  first  directors  are  It  be 
appointed  by  the  subscribi.rs.  Solicitor:  J.  A.  Shephard,  a,  Dudley  Port, 
'i  iplon.  V 

Belleek   Felspar   Co.,   Ltd.   (150,053).— Private  company. 

Registered  Julv  27th.  CapiMIl,  £i,UOO  in  £1  shares.  To  acquire  mines,  &c., 
ill  Co.  Fermanagh  or  elsewhere.  Agreement  with  L.  W.  Carder.  The  sub- 
scribers (each  with  one  ordinary  share)  are  :— L.  .Shaffer,  SO.  Hawkshead 
Street,  Southport,  company  director;  W.  Cooper,  Hcndre,  Fmton,  Lanes, 
.cotton  goods  salesman.  Governing  directors;  Louis  Shaffer  .-jji^  Laurence  VV. 
Cai^tr.    Registered    office :    24,    Brazennose   Street,    ManchesorT 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


New    Phonopore   Telephone   Co.,    Ltd. — Memur;induin   of 

satisfaction  (a)  in  lull  on  July  Ilth.  1918,  of  charge  dated  1913.  securing  not 
more  than  £2,000,  (6)  on  same  date,  to  the  extent  of  £1.233  6s.  Scf..  ol 
charge  dated  1910,  securing  £1,500,  and  (.)  on  Julv  I.5th,  1918.  to  the  extent 
ol  £l.I,iO,  of  charge  dated  January  27th,  1914,  securing  £1,250.  have  been 
filed. 

Egham  &  Staines  Electricity  Co.,  Ltd. — .\j<rccment  dated 

July  1st.  1918,  to  issue  *5,000  additional  debs,  ranking  pun  p,usu  with 
existing  debs.,  and  extending  time  lor  repayment  of  and  increasing  rate 
of    interest   on    the   £12,000   existing    debs. 

Burnham  &  Distrrct  Electric  Supply  Co.,   Ltd. — Deben- 

lure  dated  July  8th,  1918,  to  secure  £2,001),  charged  on  the  company's 
undertaking  and  property,  present  and  future,  including  uncalled  capital. 
Holders:    T.    G.    Folliott    and    W.    Moon. 

Also   registered  :— Memorandum    of   satisfaction    in    full   on    Julv   8th,   1918,   of 
debentures   dated    1915    and    1917,    securing    £2,000,    has    been    filed. 


CITY     NOTES. 


The  Societe  des  Cables  de  Lyon  reports 
French  the  allocation  of  £V2,(M)  to  depreciation  in 

Companies.  1917,  leaving  net  profits  and  balance  for- 
ward amounting  to  ,£'26,000.  It  is  proposed 
to  pay  a  dividend  of  i''^  i>er  share. 

Tlie  Siicif'lr  l-'h  rtn<-M:lnniinjiiiur  Francaise  of  Froges,  after 
setting  asiilr  fll'.i.iNNi  l.n  drintMuititjn  in  .1917,  states  that  the 
net  profit.-,  :iiiii.iint.-il  to  i'lll.lXHJ  i>n  a  turaover  of  ^61,174,000. 
It  is  intended  to  distribute  £d  per  share  on  the  old  capital 
of  A'fi'id.fXX)  and  £1  8s.  per  share  on  the  new  capital  of 
i;.380,000. 

The  L'ompagnie  des  Forges  et  Acierics  Electriques  Paul 
Girod  of  Ugine  {Savoy),  which  is  the  French  successor  of 
the  Swiss  company  ,of  a  similar  name,  reports  having  been 
occupied  with  war  contracts  during  the  first  year's  (1917) 
activity.  The  net  profits  reached  ±"227,000,  and  a  dividend 
at  the  rate  of  20  i>er  cent,  has  been  declared  on  the  Ordinary 
share  capital  of  ^6600,000. 

The  directors  of  the  Compaynie  Elcctro-Mecaniqiie  report 
that  new  workshops  had  been  constructed  at  Bourget  and 
Lyons,  and  the  production  wa*  largely  increased  in  1917. 
As  net  profits  the  accounts  show  the  sum  of  £50,000,  which 
permits  of  the  distribution  of  £1  l'2s.  per' share  or  8  per  cent, 
on  the  old  capital,  and  £1  3s.  per  share  on  the  new  shares. 

The  Societe  Westinghouse  records  net  profits  and  balance 
forward  amounting  to  £151,000  for  1917.  The  directors  re- 
commend a  dividend  at  the  rate  of  2  per  cent,  on  the  ordinary 
s?iares.  According  to  the  annual  report,  the  works  at  Havre 
were  in  full  operation  on  the  production  of  electrical  and 
mechanical  machinery  for  Government  w-orks  or  firms  en- 
gaged on  contracts  for  the  national  defence.  A  portion  of  the 
plant  was  also  used  for  the  manufacture  of  artillery  under- 
taken by  the  company's  subsidiary,  the  Societe  pour  I'Exploi- 
tation  des  Prociides  Westinghouse-Leblanc,  and  extensions  of 
the  works  were  being  carried  out  as  vapidly  as  possible  on 
new  sites  adjoining  the  existing  works. 

The  report  of  the  Ateliers  de  Constructions  Electriques  du 
Nord  et  de  VEst  [Jeumont-Nord]  states  that  the  company's 
works  were  still  situated  in  the  invaded  districts  in  1917. 
with  which  communication  had  become  more  difficult  and 
uncertain.  .There  was  every  reason,  however,  for  fearing  that 
most  of  the  machinei-y  and  stocks  had  been  removed  from 
the  works  bv  the  enemv.  During  the  year  the  share  capital 
was  raised  from  £'1,200,000  to  £1,600.000.  A  works  for  the 
construction  of  electro-mechanical  machinery  had  been  estab- 
lished at  Plaine-Saint-Denis,  and  the  pre-war  manufactures 
were  being  re.sumed.  The  order  book  was  well  supplied,  but 
difficultiesexisted  in  obtaining  materials,  fran.'^port.  and  com- 
ipetent  workmen.  It.  was  expected,  however,  that  this  works, 
which  was  far  from  being  of  the  same  size  as  the  works  at 
Jeuraont.  would  yield  sntisfactorv  profit,?,  and  that  it  would 
nlloT?  th*»  eompany  to  oooupv  h  good  position  amonB  electrical 
niaiJufn''tur(>T'«  on  the  conduFlon  of  peooe  and  ipendino  th« 
restorotlon  of  the  Jeumont  undertaking.  The  works  at  Saint. 
On&ti  continued  to  worli  for  the  national  defence,  wjfl  affoi'ded 
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favourable  results.  Concerning  the  companies  in  which  the 
company  is  directly  or  indirectly  interested,  the  directors 
mention  that  all  the  TCorks  of  the  Electricite  et  Gaz  du  Nord 
were  occupied  by  the  enemy.  It  appeared  that  the  gas  works 
had  not  been  seriously  damaged,  and  that  this  was  the  case 
also  with  the  Jeumont  central  station,  and  the  buildings  at 
Maubeuge,  where  no  machinery  had  been  installed,  were 
undamaged,  but  it  was  believed  that  a  portion  of  the  Lomme 
centra)  station  near  Lille  had  disappeared.  Under  the  cir- 
cumstances it  has  been  impossible  to  present  any  profit  and 
loss  account  and  balance  sheet  for  1917. 

The  report  of  the  Compagnie  du  Chemin  de  Fer  Metro- 
politaiii  de  Paris,  whose  financial  results  for  1917  were  re- 
cently recorSed  in  this  column,  deals  with  the  customary 
great  length  with  the  movements  during  the  year.  The  direc- 
tors stat«  that  while  the  receipts  experienced  a  further  expan- 
sion owing  to  the  growth  of  the  traffic,  the  financial  charges 
continued  to  rise,  and  in  still  greater  proportions  in  conse- 
quence of  the  high  price  of  coal  and  the  dearness  of  labour 
and  of  raw  and  other  materials  "for  work  of  maintenance. 
Dealing  with  the  first-mentioned,  the  directors  state  that  the 
cost  of  coal  before  the  war,  which  was  obtained  from  the 
district  of  the  Nord,  was  £1  per  ton  delivered  at  the  works, 
including  the  city  dues.  Since  then  Cardiff  coal  had  been 
used,  and  the  cost  delivered  at  the  works  amounted  to 
£1  19s.  6d.  in  1915,  £2  lis.- in  1916,  and  ^£.3  19s.  per  ton  in 
1917,  which  prices  were  much  lower  than  those  paid  by  in- 
duslrial  consumers.  The  consumption  of  coal  in  1913  was 
150.000  tons  for  the  production  of  110,500,000  KW.-hours  of 
three-phase  current  bj;  the  companv's  works  and  the  Saint 
Denis  section;  143.000  tons  for  89,500,000  KW.-hours  in  1913, 
138,000  tons  for  99,.500,000  kw. -hours  in  1916.  and  1.5-3,000  tons 
for  97,000,000  kw. -hours  in  1917,  the  proportion  having  varied 
with  the  efficiency  or  qualitv  of  the  coal.  The  expenditure  on 
coal  in  1917  was  £612,000,  or  i'^SCOOO  more  than  in  1916,  and 
four  times  greater  than  m  the  pre-w-ar  period.  The  prices 
or  materials  for  maintenance  had  risen  a  year  ago  from 
300  to  .300  per  cent.,  and  they  continued  to  advance  during 
1917.  The  final  result,  a.s  compared  with  1916,  was  an  addi- 
tional outlay  of  £'200,000  for  coal,  =6100,000  for  labour,  and 
£40,000  for  materials,  whilst  the  City's  shar«  in  the  gross 
receipts  rose  by  about  £160,000.  .\s  a  consequence,  and  not- 
withstanding an  augmentation  of  £460,000  in  the  receipts  in 
1917,  the  net  profits  declined  by  about  £40,000.  The  City  of 
Paris,  which  granted  the  concession,  was  at  the  same  time 
the  company's  joint  partner,  but  only  in  regard  to  the  receipts. 
not  in  the  ca.se  of  the  expenses.  The  share  of  the  City,  which 
.was  £680,000  before  the  war.  increased  to  £760,000"  in  1916 
and  to  £960,000  in  1917.  The  company  had  consequently 
asked  permission  either  to  advance  the  passenger  fares  orfor 
the  concession  to  be  modified  so  as  to  reduce  the  City's  share 
in  the  gross  receipts.  The  Government  authorities  had 
already  authorised  increases  in  the  case  of  provincial  local 
railways  and  tramways,  gas.  electricity,  and  water  works. 
Parliament  had  followed  with  similar  sanction  for  the  large 
railway  companies,  and  at  Paris  the  gas  company  had  been 
empowered  to  raise  its  charges,  and  the  directors  believed 
that  the  Government  would  eventually  not  refuse  to  assist 
the  company  in  endeavouring  to  re-establish  the  balance 
which  affected  the  interests  of  no  fewer  than  25,000  share- 
holders. 


Prospectus. — The  General  Electric  Co.,  Ltd.  In  his  speech 
delivered  at  the  annual  meeting  in  .July.  Mr.  Hirst  referred 
ti>  the  proposed  increase  of  the  capital  to  £3,000.000  by  the 
creation  of  100,000  additional  preference  shares  of  £10  each, 
and  60.0(XI  additional  ordinarv  shares  of  £10  each.  He  added 
that  80,000  and  16,000  of  the'  latter  were  shortly  to  be  isstied 
to  the  public.  Tlie  prospectus  for  the  6^  per  cent,  cumulative 
preference  shares  at  par  and  for  the  ordinary  at  £13  has 
been  before  the  public  this  week,  the  list  opening  on  Tuesday. 
The  purposes  for  which  this  new  capital  is  required  are  :  To 
complete  the  Fraser  &  Chalmess  purchase  (already  referred  to 
in  these  columns) — the  price  being  between  £.500,000  and 
£6(X),000 — and  the  provision  of  working  capital  to  carrv  on 
the  operations  of  that  business:  tTie  repavment  of  bankers' 
advances;  the  further  extension  of  the  Witton  encineering 
and  carbon  works;  the  completion  of  the  O.E.C.  Kingsway 
buildings;  and  the  extension  of  the  company's  trade  at  home 
and   abroad. 

The  financial  papers  state  that  the'  issue  was  largely  over- 
subscribed on  the  opening  dav,  and  the  lists  were  closed  on 
that  day  except  for  applications  arriving  by  Wednesday 
morning's  post. 

Stock  Exchange  Notice. — The  undermentioned  securities 
have  been  ordered  to  be  quoted  in  the  official  list  : — 

British  Insulated  S:  HelsBv  Cables.  Ltd.-^OO.OOO  additional  ordinarv  shares 
of  fl   each,   fully-paid.   Xos. '500.001   lo   1,000.000. 

Bristol  Tramways  and  Carriage  Co.,  Ltd. — Interim  divi- 
dend for  .Tune  half-year  at  the  rate  of  6  per  cent,  per  annum, 
free  of  income-tax,  on  the  ordinary  shares. 

Sao  Paulo  Tramway.  Lii»ht,  and  Power  Co. — Dividend 
cf  2i  per  cent.,  less  tax, 

Vickers,  Ltd. — Interim  dividend  Is,  per  ordinary  share, 
frpe  of  tax  up  to  5s,   in  the  pound, 

Cl«v  of  Buenos  Alreg  Tramways  (1904),  Ltd.~Dlvid6nd 
li,  U.  pet  sbar*  (at  the  rate  of  S  per  cent,  per  aaouffi),  Imb 
tax,  for  three  oiostbt  esded  June. 


Chelsea  Electricity  Supply  Co.,  Ltd.— Interim  dividend 
for  the  half-year  at  the  rate  of  3  per  cent,  per  annum,  less 
tax,  on  the  ordinary  shares. 

Chatham    and    District    Light    Railways,    Lid Interim 

dividend  for  the  half-year  on  the  ordinary  shares  at  the  rate 
of  8  per  cent,  per  annum,  less  tax. 

Metropolitan  Railway  Co. — Interim  dividend  at  the  rate 
of  1  per  cent,  on  the  ordinary  stock. 

National  Gas  Engine  Co..  Ltd.— Interim  dividend  on  the 
ordmary  shares,  3j  per  cent. 

Kensington  and  Knightsbridge  Electric  Lighting  Co., 
Ltd. — Interim  dividend  on  the  ordinary  shares  at  the  rate 
of  5  per  cent,  per  annum. 

Oldham,  Ashton  &  Hyde  Electric  Tramways  Co.,  Ltd. 
— Interim  dividend  at  the  rate  of  5  per  cent,  per  annum  on 
the  ordinary  shares.  / 

Stewarts  and  Lloyds,  Ltd. — Interim  dividends  at  the  rate 
of  6  per  cent,  per  annum  on  the  preference,  and  10  per  cent. 
per  annum  on  the  preferred  ordinary  shares. 

Yorkshire  Electric  Power  Co.— Net  profit  for  the  half- 
year  ended  June,  £23,683.  The  preference  dividend  is  to  be 
paid,  but  in  view  of  the  financial  conditions  arising  out  of 
the  war  the  directors  are  deferring  payment  of  a  dividend  ^n 
the  ordinary  shares  until  the  accounts  are  made  up  for  the 
year. 

'U'estminster  Electric  Supply  Corpn.,  Ltd.— Interim  divi- 
dend at  the  rate  of  7  per  cent,  per  annum,  less  tax. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Markets  in  most  parts  of  the  Stock  Exchange  continue  to 
show  activity  and  strength.  There  is  a  good  deal  of  business 
going  on.  Considermg  the  holidav  season,  the  volume  of 
trade  is  much  larger  than  it  usually  is  at  this  time  of  the 
year.  Investment  and  speculation  are  both  active.  Con- 
trasted with  the  corresponding  week  of  four  years  ago,  just 
prior  to  the  outbreak  of  war,  markets  of  to-day  are  cheerful 
and  animated.  Electricity  supply  shares  stand  below  their 
pre-war  levels,  as  do  al.so  nearly  all  the  home  railway  stocks, 
but  in  other  industrial  lists,  many  of  the  pre-war  prices  have 
been  left  a  long  way  behind,  and  amongst  cable  stocks  and 
■  shares,  for  instance,  the  rises  since  July,  1914,  have  been 
substantial. 

Four  years  ago,  business  during  the  last  days  of  July  was 
paralysed,  and  impending  disaster,  so  soon  to  fall  in  the 
shape  of  a  general  outbreak  of  hostilities,  hung  hke  a  pall 
over  the  Stock  Exchange.  Holders  of  even  high-class  securi- 
ties found  it  practically  impossible  to  realise  them,  for  jobbers 
shut  ui>  their  books,  and  refused  to  buy  unless  they  knew 
where  they  could  place  what  holders  wished  to  sell,  and  the 
buyers  of  that  time  were  few  and  far  between.  Since  then, 
the  open  account,  as  it  is  termed,  has  been  largely  closed 
down,  and  the  Stock  Exchange  of  to-day  occupies  a  firmer 
position  financially  than  it  has  done  for  the  last  half-century. 
The  anomaly  is  striking  enough,  and  might  be  made  the 
basis  of  a  series  of  anomahes  quite  inappropriate  to  this 
column.     Therefore,   to  descend  :  — 

One  feature  of  the  past  few  days  is  another  upward  move- 
ment in  the  prices  of  the  Underground  Railways  issues. 
Districts,  Metropohtans,  and  the  Underground  Eailways 
bonds  and  shares  have  hardened  appreciably.  The  recovery 
in  Underground  Incomes  is  natural  enough^  but  the  rise  in 
Metropolitans  is  less  easy  to  understand.  The  return  on  the 
money  at  the  present  price  is  very  inadequate,  and  though 
the  company  were  to  increase  its  dividend  to  li  per  cent., 
the  return  would  still  be  a  small  one.  The  advance  in  Dis- 
tricts is  due  to  favourable  reports  with  reference  to  the 
profits  which  the  London  General  Omnibus  Co.  is  declared 
to  be  making,  added  to  which  there  is.  of  course,  the  prob- 
ability that  the  recent  rise  in  fares  will  make  a  substantial 
difference  in  receipts.  It  takes  little  buying  to  put  up  prices 
of  these  Underground  stocks,  but  the  converse  is  also  the 
case,  and  when  sellers  come  in,  the  market  has  a  habit  of 
moving  down  sharply. 

Electricity  supply  shares  remain  as  quiet  as  ever.  The 
gas  companies  have  recently  secured  an  important  modifica- 
tion from  ParUament  whereby  the  operation  of  the  old  slid- 
ing scale  will  be  suspended  and  the  companies  enabled  to 
increase  the  charges  and  dividends  at  the  same  time.  Upon 
this,  there  occurred  a  bri^  rally  in  the  stocks  of  the  prin- 
cipal companies,  but  this  has  had  no  eft'ect  upon  those  in 
the.  electric  lighting  group,  which,  of  course,  are  not  sub- 
ject to  the  sliding  scale  arrangements,  hut  which  have  a 
tendency  to  move  in  sympathy  with  gas  stocks.  The  first 
of  the  interim  dividends  have  been  declared,  but  up  to  the 
present  they  have  proved  colourless,  and  there  is  nothing  to 
shake  the  placidity  of  the  market. 

It  is  in  the  manufacturing  group  where  most  of  the 
activity  continues  to  prevail.  Edisons  have  come  along  with 
a  rush,  animation  being  especially  noticeable  in  the  shares 
£3  paid.  The  price  has  jumped  to  45s..  the  movement 
attracting  a  lot  of  speculative  interest.  British  Westing- 
houee  Preference  and  other  similar  shares  keep  good. 
General  Electrics  are  not  much  affei^ted  by  the  samie  of  the 
prospectua  offering  new  Preference  and  Ordinary  aharee,  the 
lattiw  at  4l3  p«r  «bare,    TUe  prospects?  stateB  that  vm 
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directors  hopt'  to  Lk.'  al>li"  ut  allut  oue  ordinary  share  for  five 
preference  shares  applied  for,  and  if  this  proves  to  be  feasible 
in  practice,  the  aUottees  will  secure  a  cheap  investment,  the 
bonus  on  the  ordinary  shares  being,  of  course,  material, 
seeing  that  the  cxistinfi  ordinary  stand  at  '2SJ.  The  issue 
has  evoked  considerable  interest,  and  rumour  is  already  busy 
with  estimntes  of  the  proportion  which  applicants  are  likely 
to  receive.  The  company's  i)refereuce  shares  have  fallen  i 
to  103.  Babcock  &  Wilcox  at  3  15/16  are  1/16  up,  but  no 
news  has  been  published  yet  with  reference  to  the  expected 
bonus.  Frasor  &  Chalmers  have  strengthened  on  the  idea 
that  the  General  Electric  Co.  may  buy  up  all  the  shares,  and 
at   a   higher   price    than    that   now    current   in    the   market. 

Marconis  have  been  active  again,  and  the  price  of  the 
parent  shares  ro.se  to  4  on  the  eve  of  the  meeting,  at  which 
it  was  expected  that  the  chairman  would  make  the  im- 
portant statement  promised  a  week  ago.  Americans  sympa- 
thised with  a  rise  to  '26s.  9d.,'  but  in  the  shares  of  the  other 
sub.'sidiaries  there  is  not-  much  doing.  Anglo-American  Tele 
'graph  stocks  are  better,  and  rises  have  occurred  in  Chil<' 
Telephones,  Cuba,  Globe  Preference,  I'nited  Kiver  Plates, 
and  Westerns.  The  advance  in  the  last-named  puts  the 
shares  oncie  more  at  the  top  of  their  particular  group,  so 
far  as  the  quotation  is  concenied. 

Eubber  shares  have  hardened  again.  Advance  (but  not 
official)  statistics  have  boon  received  from  the  United  States 
showing  that  the  imports  of  rubber  into  America  in  June 
were  almost  up  to  the  'i'.CKK)  tons  to  which  the  imports  into 
the  United  States  were  .supposed  to  be  restricted  for  the 
whole  of  three  months.  The  armament,  iron,  and  steel 
groups  are  holding  their  prices  with  firmness,  and  quiet  inj- 
provements  have  been  secured  during  the  past  few  days  in 
the  shares  of  the  companies  connected  with  tin  and  copper. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 


Dividend 

Price 

JulT  SO, 

1918. 

6i 

Si 

Rise  or  fall    Yield 
this  week.      p.c. 

—  £1  13  10 

—  6    3    1 

—  6  18    6 

—  7  13  10 

1916.  1917. 

9        10 

5         4  , 

Brompton  Ordinary , 

Chaxing  Cross  Ordinary     . . 

do.        do.        do.        4^  Pref.. 

Chelsea „  „               ,^ 

City  of  London          8  8             llj 

do.        do.    6  per  cent.  Pref.  ..66  9g 

County  of  London 7  7             lOJ 

do.          do.      6  per  cent.  Pref.  6  6             10 

Kensington  Ordinal'          .  ■        . .  6  7 

Liondon  Electric        Nil  Nil 

do.        do.      6  per  cent.  Pref.. .  4  .5 

Metropolitan 3  4 

do.         43  per  cent.  Pref.    ..  4Jt  4.^ 

St.  James*  and  Pall  Mall  . .        . .  8"  9' 

Sooth  London           .5  5 

South  Metropolitan  Pref 7  7 

WestminBter  Ordinary       . .        . .  7  9               6J 

Telegraphs    and    Telephones, 

Anglo-Am.  Tel.  Pref 6  6             96 

do.  Def, 

Chile  Telephone 

CabaSoh.  Ord 

Eastern  Extension 

Eastern  Tel.  Ord 

Globe  Tel.  and  T.  Ord. 
do.        do.        Pref. 
Great  Northern  Tel. 

Indo-European  

Marconi 

Oriental  Telephone  Ord.    . . 
United  R.  Plate  Tel. 
West  India  and  Panama   . . 
Western  Telegraph 

Home    Rails. 

cntral  London  Ord.  Assented    . .  4  4             62* 

Metropolitan 1  1             24' 

do.          District                    . .  Nil  Nil           214 

Underground  Electric  Ordinary..  Nil  Nil             24 

do.               do.        "A"        ..  Nil  Nil           5/9 

do.               do.        Income   ,.6  4  84A      ' 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.    ..66  4a 

Anglo-Arg.  Trams.  First  Pref.     . .  .5i  5k            34 

do.           do.      2nd  Pref.       ..  ^  ~            2i 

do.           do.      6  Deb 5'  5       "*    65i 

Brazil  Tractions       47" 

Bombay  Electric  Pref 6  6              9i 

British  Columbia  Elec.  Rly.  Pfce.  5  5              61^ 

do.               do.        Preferred  Nil  Nil           4.5  ~ 

do.               do.        Deferred  Nil  Nil           40^ 

do.               do.        Deb.      . .  4i  4i           fioj 

Mexico  Trams  .5  per  cent.  Bonds..  nO  Nil           44I 

do.           Gper  cent.  Bonds..  Nil  Nil       .    36i 

Mexican  Light  Common  . .         . .  Nil  Nil           2l" 

do.             Pref Nil  Nil           39 

do.             Ist  Bonds. .        . .  Nil  Nil           49 

Manufactcring  Companies. 

Babcock  &  Wilcox              ..         ..  15  15           ^t-. 

British  Aluminium  Ord 10  10            li' 

British  Insulated  Ord 20  20            2  - 

British  Wcj,linphouRe  Pref.         . .  7.4  '''j}^         23 

Callenders       20  25'          19A 

do.        .SPref "5  5              ^ 

Castner-Kellner                  ..         .,  22  20             3^ 

Edison-Swan,  fully  paid               . .  _       3V" 

do.      do.    4  per  cent.  Deb.    . .  4  4           75!' 

Electric  Construction  71  in             1  -■ 

Gen  Elec.  Pre. i.'  ^*  '^           jjf 

„    O"-        Ord 10  10           2f* 

"^°'«y^„     , 25  25              21 

do.    4J  Pret 41  41           S 

J  ndia-Rubber 10  10           164 

Telegraph  Con.        ..       .;       ,[  20  ao          iS 

•Dividends  paid  free  ot  Income  Tai, 


ll 

_ 

Nil 

31 

— 

7  13  10 

3ft 

— 

6    8    0 

■^ 

+   i 

6  18    6 

6* 

-i 

6  18    6 

3 

6  13    4 

21;- 

— 

6  IS    4 

in 

+  i 

6  13    4 

9J 

+   \ 

4    4    3 

10 

— 

-7    0    0 

15J 



*5    3.   3 

157i 

— 

»5     1    7 

14i 

— 

»4  17    S 

10 

+  i 

6    0    0 

mi 

5  17    4 

m 

— 

5  11     1 

i  , 

+  i 

6    0    0 

W' 

2    2    2 

+   Vs 

•5    6    8 

I.'k 

— 

•3    6    8 

3  16  2 

5    6  8 

5    0  0 

5  III  r, 

6  117 

6  5  0 
.'.  16  0 

Nil 

5  B  0 

7  12  4 

6  6  4 
•3  10  0 

5  17  8 

6  12  2 
•6  4  0 
•5    7  8 


MARKET    QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  fi^nres  appearingf 
in  the  following  list,  that  in  some  cases  the  priues  are  only  general, 
and  they  may  vary  acuordin?  to  quantities  and  other  oircumatances. 

Wednesday,  July  31st. 


CHEMICALS,  *0. 


I  Acid,  Oxalic perl 

:  Ammooiac  Sal        per  t 

Ammonia,  Muriate  (large  cryBtal)         ,, 
I  Bisulphide  ol  Carbon      ..        ..  ,, 

I  Borax „ 

r  Copper  Sulphate „ 

[  Potash,  Chlorate perl 

t       ,,       Perohlorato         ..        ..         ,, 

I  Shellao  per  c 

[  Sulphate  of  Magnesia      . .        . .  per  t 
I  Sulphur,  Sublimed  Flowers      ..         „ 

[       ,,         Lump      ,, 

I  Soda,  Chlorate        per  1 

I      ,,      Crystals         per  t 

I  Sodium  Bichromate,  caaka        . .  per  t 


METALS.   4c. 

:  Brass  (rolled  metal  2*  to  12"  basis)  per  lb. 

:      ,,     Tube?  (solid  drawn)         .,  ,, 

r      ,,      Wire,  basis ,, 

r  Copper  Tubes  (solid  drawn)      ,,  ,, 

r      „       Bars  (best  selected)       . .  per  ton 

r      „       Sheet  , 

r      „       Rod , 

(      „       (Etectrolftio)  Bars        ..  „ 

I      „                „             Sheets     ..  „ 

I      „                „             Wire  Rods  „ 

(      „                „             H.O.  Wire  per  lb, 

-  Ebonite  Bod , 

'       „       Sheet         „ 

I  German  Silver  Wire       .,        ..  ,, 

1  Gutta-percha,  fine ,, 

I  India-rubber,  Para  fine   ..        ..  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  ton 

'     „    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

f  Mercury         per  hot. 

>  Mica  (in  original  oases)  small  . .  per  lb. 

!      ,,                „            ,,      medium  ,, 

t      I,                ,,            II      large  ..  ,, 

/  Silicium  Bronze  Wire     ,,        ..  per  lb. 

•  Steel,  Magnet,  in  bars      ..        ..  per  ton 

r  Tin,  Block  (English)       ..        ..  „ 

I    „     Wire,  Nos.  1  to  IS   ..       ..  per  lb. 


1/6 

£80 
*75 


1/8 J  to  i;u 
jEiei 

£161 

,    £161 

£187 

£162 

£145 

8/- 
2/6 

a/6 

6/10 
3/- 


Nom. 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/.  t  up, 

1/84 


6/- 


iUi 
il4  i 
114  i 


Qnotstions  supplied  by— 


a  Q.  Boor  &  Oo. 
e  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Oo. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shakespeare. 

h  Edward  TiU  &  Co. 

j  BoUing  &  Lowe. 

/  Richard  Johnson  &  Nephe 

n  P.  Ormiston  &  Sons. 

r  W,  P.  Dennis  4  Co, 


The  Nerve  Record   of  an  Air  Raid.— How  an  air  raid 

affected  the  nerves  of  a  lady  may  be  seen  from  a  rejwrt  made  by 
Dr.  A.  D.  Waller  to  the  Luncet. 

Dr.  Waller  describes  interesting  results  obtained  by  studying  what 
he  calls  the  "  emotive  response  "  or  "  psychogalvanic  reflex  "  on 
various  individuals.  The  person  experimented  upon  has  the  electric 
current  from  two  battery  cells  sent  throuprh  the  thickness  of  the 
hand  from  back  to  palm,  or  rice  rirxd.  Measurement  of  this 
current  by  means  of  a  galvanometer  shows  that  it  varies  -witli 
the  emotional  experiences  of  the  subject.  There  is  an  "  emotive 
response"  not  only  to  physical  stimuli  such  as  burning,  unexpected 
noise,  or  smell,  but  also  to  mental  stimuli  such  as  apprehension, 
questions,  and  thoughts,  pleasant  or  unpleasant  : — • 

"  From  many  experiments  made  on  various  subjects,  besides  the 
big  variation  in  actual  resistance,  there  is  a  marked  difference  in 
emotive  response  ;  also  in  the  change  of  resistance  which  takes 
place  during  an  experiment,  and  in  the  response  of  the  subject  to 
the  same  stimulus  at  different  stages  of  the  experiment.  In  some 
individuals  a  greater  physiological  change  may  be  caused  by  an 
imaginary  than  by  a  real  excitation.  This  is  especially  the  case  in 
imaginative  subjects,  such  as  members  of  the  literary,  artistic,  and 
scientific  professions.  A,  very  interesting  record  is  given  of  the 
response  of  a  subject  taken  during  an  air  raid. 

''  It  would  be  of  extreme  interest  to  know  the  nature  of  response 
in  series  of  subjects  %vho  have  successfully  withstood  many  nerve- 
trying  ordeals — as.  for  example,  the  fighting  air-pilot.  It  is 
possible  that  this  test  would  be  of  value  in  special  cases  in  the 
selection  of  air-pilots,  and  also  invaluable  to  the  military  autho- 
rities as  an  adjunct  to  the  ordinary  medical  examination  in  classi- 
fying doubtful  'nerve 'cases — e.i;.,  shell-shock,  neurasthenia,  and 
ircalingering.'' 

German    Electricity   Works    Association. — The  annual 

meeting  of  the  German  Association  of  Central  Electricity  Stations 
was  held  recently  in  Berlin,  when,  among  other  business,  reports 
were  presented  by  Herr  Spengel  on  "  The  Working  of  the  Limita- 
tions on  Electricity  Consumption  from  the  Technical  and 
Economical  Standpoints  "  ;  by  Herr  Coninx  on  "  The  Supply  of 
Coal  and  Other  Materials  for  Central  Stations "  ;  and  by  Herr 
Dopke  on  "The  Existing  Situation  in  Central-station  Supply 
Work." 
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THE     EDUCATION    AND    TRAINING    OF 
ENQINEERINQ    APPRENTICES. 


By  p.  H.  S.  KEMPTON,  A.R.C.Sc.  B.Sc. 


( C<intiiiii('<l  from  /niye  76.^ 

For  Naval  Apprentices. 
First  year  attendance  ...     6  hours  per  week. 

Second  year  attendance       ...     7  hours  per  week. 
Third  year  attendance  7  hours  per  week. 

Fourth  year  attendance       ...     4  hours  per  week. 

First  year  Course. — Fitting  and  turning,  engineer- 
ing drawing. 

Second  year  Course. — Fitting  and  turning,  en- 
gineering drawing,  algebra. 

Third  year  Course. — Applied  electricity,  fitting 
and  turning-,  applied  mechanics. 

Fourth  year  Course. — Applied  mechanics,  applied 
electricity. 

Prizes  are  offered  for  special  excellence,  and  nomi- 
nation to  studentship  at  the  full-time  courses  at  the 
college  with  rank  as  engineer-assistant  falls  to  the 
best  student  in  each  final  group  of  trades. 

Failure  to  profit  by  the  course,  misconduct,  or 
'neglect  to  make  a  proper  effort"  renders  an  ap- 
prentice liable  to  immediate  determination  of  his 
services. 

Abroad. 

There  is  little  doubt  that  the  folly  of  a  stubborn 
adherence  to  the  "  splendid  isolation  "  theory  has 
prevented  the  influx  of  many  valuable  ideas  into  the 
educational  and  industrial  system  of  this  country. 
We  have  only  to  remind  ourselves  of  the  industries 
which  we  have  lost  and  are  now  feverishly  striving 
to  regain  to  see  evidence  of  our  refusal  as  a  nation 
to  assimilate  successful  foreign  ideas  in  science  and 
technology.  We  have  invariably  sneered  at  the  idea 
of  industrial  research;  now  we  are  awakened  to  its 
necessity  by  the  thundershock  of  war.  We  have 
hitherto  hesitated  to  introduce  systems  of  manage- 
ment and  training  into  our  industrial  concerns  be- 
cause they  hailed  from  the  States  or  from  GenMany; 
now  our  alliance  with  the  former  and  enmity  to  the 
latter  have  forced  us  to  "do  something  "  to  bring 
our  industrial  organisation  into  line  with  that  of  our 
rivals.  And  in  educational  and  technical  matters  we 
have  been  the  victims  of  an  obeseness  of  content- 
ment which  has  been  as  insane  as  it  has  been  unpro- 
ductive. 

In  some  recent  articles  in  Engineering,  now  re- 
printed as  a  booklet  entitled  "  The  Training  of  our 
Industrial  Forces,"  Mr.  H.  F.  L.  Orcutt  has  made 
a  valiant  attempt  to  rouse  the  fiation  to  its  post-war 
lesponsibilities.  He  says:  "  We  are  now  faced  with 
a  struggle  in  trade  as  definite,  as  fierce,  and  as  wide- 
spread as  that  with  which  we  are  now  engaged  in 
opposing  with  an  anny  and  navy.  Is  it  not  reason- 
able that  we  should  seriously  consider  whether  or 
not  we  are  prepared  to  the  last  detail  ?  It  has  been 
slated  that  we  have  every  element  necessary  to  suc- 
cess. In  these  is  our  man-power  comparable  with 
what  it  should  be ?  This  man-power  cannot  be  effec- 
tive without  training,  a  training'  particularly  ar- 
ranged to  meet  new  conditions  of  warfare. 

■'  Our  two  great  competing  nations,  America  and 
("lermany,  have  already  made  a  beginning.  They 
have  not  gone  so  far,  however,  but  we  can  overtake 
them.  They  have  gone  far  enough  to  demonstrate 
completely  the  lines  which  must  be  followed,  the 
mistakes  to  avoid  and  the  practical  results  which 
can  be  attained." 

Mr.  Orcutt's  contention  is  a  sound  one,  and  his 
marshalling  of  the  facts  which  ought  to  deeply  con- 
cern all  who  are  worthy  of  the  name  of  Englishman 
is  provocative  of  thought  and  action.  Flere  we  are 
concerned  mainly  with  one  branch  of  our  industrial 
forces,  and  it  is  to  the  investigation  of  the  methods 


of  America  and  Germany  in  the  training"  of  appren- 
tices that  we  devote  the  following  paragraphs  ;  — 
U.S.A. 

Under  the  title  "  Life  in  a  large  Alanufacturing 
Plant;  Apprenticesliip  System,"  there  appears  in 
the  Januai-y  issue  of  the  General  Electric  Reviczu 
an  account  of  the  training  of  boys  by  the  G.E.C.  in 
connection  with  their  six  American  factories.  The 
G.E.C.  has  spent  $750,000  in  buildings,  machinery, 
instruments,  class-rooms,  and  laboratory  equipment 
for  its  apprentices'  department.  The  boys  are  en- 
tered at  lO,  and  their  training  proceeds  in  the  class- 
room' simultaneously  with  the  workshop.  The 
system  is  in  fact  a  "  works  s.chool  "  system,  and  for 
equipment  and  general  organisation  is  probably  the 
m©st  complete  of  its  kind  in  the  world.  The  class- 
room courses  include  instruction  in  mathematics, 
including  algebra,  trigonometry,  plane,  solid,  and 
descriptive  geometry,  mechanics,  machine  drawing 
and  design,  and  extends  over  the  whole  apprentice- 
ship period.  In  some  courses  the  school  instruction 
in  work  hours  is  as  much  as   10  hours  in  50. 

In  addition  to  the  school  or  class-room  instruction, 
the  company  provides  special  training  shops  for  the 
apprentices,  where  beg-inners  are  given  individual 
instruction  under  competent  men  engaged  for  the 
puipose.  As  the  students  become  more  advanced 
they  are  transferred  to  the  regular  shops  where  their 
education  is  continued  under  the  direction  of  the 
foreman  of  that  department  and  his  assistants.  In 
December,  1917,  the  number  of  apprentices  who 
were  with  the  G.E.C.  and  consequently  included  in 
the  training  systei^  was  as  follows  :  — ■ 

At  Lynn,  335;  Schenectady,  302;  Pittsfield,  113; 
Erie,  85;  Fort  Wayne,  82;  Harrisson,  20;  totalling 
nearly  1,000  "  electrical  works  undergraduates." 

Considerable  stress  is  laid  on  the  social  life  of  the 
boys,  and  in  all  the  works  one  or  more  complete 
libraries  are  available  for  the  apprentices.  Oppor- 
tunity for  baseball  and  boating,  football,  skating. 
and  skiing  are  open  to  all  apprentices  with  athletic 
leanings ;  while  in  connection  with  most  of  the  works 
are  Y.M.C.A.'s,  mutual  benefit  associations,  musical 
organisations,  amateur  theatricals,  all  affording 
ample  opportunities  for  social  life  among  the  young 
men.  The  G.E.C.  claim  that  their  system  of  train- 
ing supersedes  to  some  extent  the  college  training. 
They  quote  a  long  list  of  inventors,  scientists  and 
engineers  who  were  not  college  men,  including  Bes- 
semer, Faraday,  Singer,  -  Huxley,  Spencer,  Edison 
and  Nobel ;  and  argue  quite  accurately  that  such  a 
training  as  is  given  in  the  works  teaches  three  im- 
portant things  which  are  not  taught  in  college,  viz., 
■'  the  value  of  the  dollar,  the  independence  which 
comes  from  earning  one's  own  living,  and  the 
strength  of  character  developed  by  working  with 
men." 

Similar  courses  of  apprentice  instruction  are  fol- 
lowed in  the  works  schools  of  the  following  Ameri- 
can engineering  companies:  Western  Electric  Co., 
Westinghouse  Electric  and  Manufacturing  Co., 
Cadillac  Motor  Car  Co.,  Ford  Motor  Co.,  and 
others. 

The  National  Cash  Register  Co.  have  a  unique 
systemi  in  which  their  apprentices  attend  the  works 
and  the  works  school  on  alternate  weeks  during  the 
first  two  years  of  apprenticeship.  At  the  end  of  this 
period  the  most  proficient  students  are  allowed  to 
comimence,  at  the  company's  expense,  a  five-years' 
course  at  the  University  of  Cincinnati,  in  which  they 
spend  alternate  fortnights  at  the  works  and  the 
university.  As  an  alternative  to  this  system,  the 
same  company  give  some  of  their  apprentices  part- 
time  day  instruction  at  an  outside  school  up  to  the 
age  of  20,  during  which  time  school  fees  and  wages 
are  paid  by  the  company. 

The  Pressed   Steel   Co.  and  the  Cleveland  Iron- 
works have  works  schools,  but  the  classes  are  held 
immediately  after  and  not  during  works  hours. 
(Tv   If  I'onrfuihil). 
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TRADE     STATISTICS     OF 

JAPAN, 

1916. 

1915. 
Yen. 

1910. 
Yen. 

Inc. 

or  dec. 
Yen. 

TcUiiraphic  and  telephonic  instruments  and  parts. 

— 

Ihe   following  statement 

,   showing  the 

import.s  into  and  the 

From  Great  Britain 

29,000 

29  000 

£,: 

oxports  from  Japan  of  electrical  and  similar  goods 

dm 

mg  the 

United  States 

14,000 

27  000 

+ 

13,000          lil 
2,000          fl 

31,000 

year   1916,    is   taken   from    the   recently-issued   official    trade 

,,      Othei'  countries 

6,000 

4,000 

statistics;  the  figuree  for 

1910  are  given  for  purposes  of  com- 
C  increases  or  decreases  are  added  :  — 

Total     ■ 

+ 

parison,  and  notes  of  an 

49,000 

60,000 

IMPORTS. 

Water  turbines  and  Pelton  wheels. — 

>,,| 

1915. 

1916. 

Inc 

or  dec. 

From  Great  Britain 

24,000 

12,000 

_ 

12,000           1 ! 

Yen. 

Yen. 

Yen. 

,,      Germany       

18,000 

— 

_ 

18,000            '-\ 

dah'anised  iron  wire. — 

France  "        

15,000 

14,000 

_ 

1,000 

From  Great   Britain 

...       146,000 

367,000 

+ 

221,000 

Switzerland 

10,000 

3,000 

'- 

7,000            > 

Germany 
Belgium 

39,000 

30,000 
4,000 

+ 

9,000 
4,000 

,,      Sweden          

United  States 

30,000 
21,000 

86,000 

-f 

56,000 
21,000           *( 

United  States 

...    2,969,000 

3,797,000 

+ 

828,000 

?'■ 

Other  countries 

21,000 

126,000* 

+ 

105,000 

lotal       

Incandescent  electric  lamps.- 
From  Great  Britain 

118,000 

115,000 

~ 

3,000           ,«; 

Total       ... 

...    3,176,000 

1,324,000 

+  1,149,000 

2,000 

5,000 

+ 

3,000            "i 

*  Canada,  Yen  101,000. 

,,      Germany       

23,000 

— 

23,1  N  Id 

,,      United  States 

6,000 

10,000 

-f 

■1 .01  III  , 

Fo-sfs  and  materials  for 

electric  lines. — 

,,      Other  countries 

11,000 

1,000 

10,<XHI  " 

From  United  States 

2,000 

4,000 

+ 

2,000 

Total       

42,000 

16,000 

_ 

26,000 

Cqpper  {pipes  and  tubes 

.- 

Filaments  for  incandescent 

amps. — 

From  Great    Britain 
Other  countries 

37,000 
1,000* 

500 
500 

_ 

36,500 
500 

From  Great  Britain 
,,      France           

8,000 
8,000 

88,000 
23,000 

80,000 
15,0(JO 

Total 

38,000 

1,000 

- 

37,000 

,,      Sweden          

„      United  States 

14,000 
108,000 

73,000 
436,000 

+ 
+ 

59,000 
328,000 

Insulated  electric  wire.— 

United  States 

,,      Othei-  countries 

4,000 

— 

4,000 

Total       

142,000 

620,000 

-f 

478,0(X> 

From  Great    Britain 
Germany 

6,000 
94,000 

1,000 
1,000 

- 

5,000 
93,000 

Wattmeters. — 

United  States 

13,000 

21,000 

+ 

8,000 

From  Great  Britain 

8,000 

5,000 

— 

3,000 

Germany 

5  000 

4,000 
55,000 

1,000 
7,000 

Total       ... 

...       113,000 

23,000 

_ 

90,000 

„      United  States'        ... 

62^000 

_ 

Steam  turbines. — 

« 

,,      Switzerland 
,,      Other  countries 

42,000 
1,000 

67,000 
1,000 

+ 

25,00i;i 

From  Great  Britain 

22,000 
8,000 

30,000 

+ 
+ 

22,000 
16,000 

6,000 

United  States 

'.'.'.         24,000 

Total      

.impere  and   voltmeters. — 
Prom  Great  Britain 

118.000 
2,000 

132,000 
2,000 

+ 

14,000 

Total       ... 

24,000 

Cranes. — 

..      United  States 

43,000 

69,000 

+ 

26,0(:ki 

From  Great  Britain 

20,000 

_ 

_ 

20,000 
21,000 

,,      United  States 

21,000 



_ 

Total       

45,000 

71,000 

+ 

26,00<J 

Sweden 

— 

50,000 

+ 

50,000 

Accumulators. — 
Prom  Great  Britain 
,,      Gennany       

Total 

41,000 

50,000 

+ 

9,000 

39,000 

8,000 
2,000 

+ 

31,000 
2,000 

Pumps. — 

,,      Other  countries 

1,000 

1,000 



From  Great  Britain 

182,000 

93,000 

89,000 
9,000 

Germany 

9,000 

_ 

Total      

40,000 

11,000 

- 

29,000 

,,      United  States 

57,000 

121,000 

+ 

64,000 

India-rubber  and  gutta-percha,   crudc.- 

_ 

,,      Other  countries 

19,000 

38,000* 

+ 

19,000 

From  British  India 

Straits     Settlements 
Dutch  India 

941,000 

1,727,000 

226,000 

1,001,000 

4,968,000 

165.000 

-H 

60,00(1 

3,241,000    • 

61,000 

Total       ... 

...       267,000 

2.52,000 

_ 

15,000-  - 

+ 

•  Prance,  Yen  19.000. 

Great  Britain 

394,000 

480,000 

+ 

86,000 

,,      GeiTuany       

1,000 

— 

_ 

1,000 

Gas  engines,  petroleum 

engines,  and  hot-air  engines.- 

_ 

„      United  States 

118,000 

'  1.35,000 

-t- 

17.000 

From  Great  Britain 
,,      Germany 
Sweden 

42,000 

6,000 

- 

36,000 

,,      Other  countries 

25,000 

497,000 

4- 

472,000 

'.'.'.        85,000 

3,000 
17,000 

+ 

3,000 
68,000 

Total       

3,432,000 

7,246,000 

+ 

3,814,000 

United  States 

35,000 
'.'.'.          1,000 
...       163,000 

69,000 

84,000 

1,000 

+ 
+ 

+ 

34,000 
84,000 

334,000 

+ 

312,0(.HJ 

,,      France 

Other  countries 

EXPORTS. 

Electric  machines  and  parts  thereof.— 
To  Asiatic  Eussia              ..        22,000 

Total       ... 
Steam  engines. — 

180,000 

17,000 

,,    China       

255,000 

350,000 

-1- 

95,000 

From  Great  Britain 

51,000 

76,000 
81,000 

-t- 

25,000 

81,000 

70,000 

2,000 

„    Kwantimg  Province  ... 

150,000 

276,000 

-t- 

126,000 

France 

+ 

,,    Philippine  Islands 

4,000 

11,000 

-f 

7,00(1 

,,      United  States 

'■'.'.          3,000 

73,000 

+ 

,,    Siam         

5,000 

18,000 

-t- 

13,000 

Other  countries 

2,000 

+ 

,,    Austraha            

65,000 

129,000 

+ 

64,000 

+ 

,,    Hong-Kong       

,,    British   India 

31,000 
25,000 

41,000 
101,000 

-1- 

+ 

10,000 
-  76,000 

Total 

54,000 

232,000 

178,000 

St^am  boilers. — 

,,    Straits  Settlements    ... 

6,000 

14,000 

-1- 

8,000 

,,    Great   Britain 

11,000 

104,000 

-1- 

93,000 

From  Great  Britain 
,,      Germany 

499,000 
17,000 
52,000 

1,009,000 
18,000 
192,000 

+ 
+ 

+ 

510,000 

1,000 

140,000 

,,    Other  countries 

Total       

8,000 

69,000 
1,447,000 

+ 
-1- 

61,00(J 
865,000 

United  States 
Belgium 

582,000 

2,000 

148,000» 
1,367,000 

+ 
+ 

146,000 
797,000 

Insulated  electric  wire. — 

To  Siam         

,,    China       

5,000 
399,000 

19,000 
490,000 

-1- 

1 

14,000 
91,000 

Total       ... 

...       570,00i> 

•  France,  Yen  120,000. 

,,    Kwantung  Province  ... 

193,000 

213,000 

+ 

20,000 

Tiynamos,  electric  motors    An 

,,    Hong-Kong       

61,000 

19,000 

42,000 

I>om  Great  Britain 

,,      Germany 
Switzerland 

,.      United  States 
Sweden 
Other  countries 

...       316,000 

241,000 

_ 

75,000 

,,    Briti.sh  India     

,,    Dutch  India      

9,000 
10,000 

48,000 
5,000 

+ 

39,000 
5,000 

32,000 

18,000 

— 

14,000 

,,    Asiatic  Ru.ssia 

43,000 

166,000 

-1- 

123,000 

3.000 
...       390,000 

62,000 
467,000 

+ 

+ 

59,000 
77,000 

,,    Great  Britain 

,,    Prance     

160,000 
13,000 

2,000 

158,000 
13,000 

7,000 
1,000 

46,000* 

+ 

+ 

7,000 
45,000 

•  85,000 

,,    Australia            

,,    Other  countries 

Total      

4,000 
3,000 

900,000 

74,000 
90,000 

1,126,000 

-1- 
+ 

-f 

70,000 
87,000 

Total      ... 

.  ...       749,000 

834,000 

226,000 

•FTance,  Yen  44.00i'>. 

Yen 

=  2s.  Oid 
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THE     OXIDE     FILM     LIQHTNINQ    ARRESTER. 

By  CROSBY  FIELD. 


This  paper  will  be  confined  to  a  brief  statement  of  the 
scientitic  principles  underlying  a  new  type  of  lightning  arre6t«r 
called  the  "oxide  fihn  arrest-er."  The  functioning  of  this 
iirester  depends  upon  the  fact  that  certain  dry  chemical 
compounds  cat!  be  changed  with,  extreme  rapidity  from  very 
;iix)d  conductors  of  electricity  to  almost  perfect  non-conductors 
by  the  appUcation  of  a  slight  degree  of  heat.  Lead  peroxide 
is  a  good  example  of  such  a  substance.  It  has  a  specific 
resistance  of  the  order  of  one  ohm  per  inch  cube,  and  the 
resistance  varies  with  the  pressure  to  which  it  has  been  com- 
pressed. At  a  temperature  of  about  150  deg.  C.  the  lead 
l)eroxide  (Pb  O,)  wiU  be  reduced  to  red  lead,  commercially 
known  as  minimum  (Pbj  G4).  This  has  a  specific  resistance 
(if  about  24  million  ohms  per  inch  cube.  At  shghtly  higher 
temperatures  this  minimum  will  be  reduced  through  the 
>esquioxide  (Pb^  O3)  to  htharge  (Pb  O),  w-hich  last  named 
is  practically  an  insulator.  There  ai'e  several  other  com- 
l^junds  that  will  give  these  same  results. 

If  lead  peroxide  powder  be  placed  between  two  electrodes 
;nKl  a  current  passed  between  them,  the  temperature  due  to 
the  resistance  at  the  contact  of  the  i^eroxide  and  the  metal 
will  cause  heat  to  be  generated  locally  at  the  surface.  When 
tills  heat  is  sufficient  to  create  a  temperature  of  about  150  deg. 
C  a  film  of  the  lower  oxides  of  lead  forms,  producing  a  film 
■ji  insulation  which  stops  the  current. 

This  method  of  film  formation  over  a  large  area  is  h-regular. 
As  an  insulating  film  spread  on  the  metal  plates  there  have 
been  used  thin  layers  of  various  substances;  in  all  cases  the 
results  are  similar,  varying  only  with  the  voltage  at  ■which 
puncture  of  the  film  of  insulation  occurs. 

The  foregoing  designs  the  principle  of  the  commercial  oxide 
film  arrester,  fig.  1;  it  comprises  two  sheet  metal  electrodes. 


SQPO- 


Fig.  1. 


FlG- 


FiG.  1. — SixGL£  Cell. 

Fig.  2.— Dis.^ssembled  P.arts. 

fig.  3.—- compaiutive  volt-ampebe  characteristics  ok 

Oxide  Film  and  a.c.  Alitmlnidm  Arrester  Cells. 

sot  about  0.5  in.  (12.7  mm.)  apart,  one  or  both  covered  with 
I  thin  insulating  film  and  the  space  between  the  plates  fiUed 
uith  some  such  substance  as  lead  peroxide.  At  a  permissible 
voltage  of  300  volts  per  cell  the  insulatim?  fihn  prevents  any 
appreciable  current  flowing  under  normal  conditions.  As 
.s.«n  as  the  voltage  rises  slightly  above  normal  the  film 
punctures  in  one  or  more  microscopic  points,  the  lightning 
charge  meets  with  practically  no  resistance,  and  flows  to 
earth. 

The  dynamic  current  starts  to  follow,  but  because  the  in- 
^riilatiou  was  punctured  in  such  fine  points,  the  current  density 
near  these  points  is  exceedingly  great.  The  .result  is  localised 
heating,  which  speedily  raises  the  temperature  to  a  value 
sufficient  to  change  to  insulating  htharge  all  the  conducting 
peroxide  in  this  minute  path  of  the  current  flow  in  contact 
with  the  electrodes.  The  film  consequently  reseals,  stopping 
the  flow  of  dynamic  current.  This  action  is  so  rapid  that  its 
duration  cannot  be  measured  on  an  oscillograph  giving  two 
thousand  cycles  per  .second.  The  action  of  reseating  occurs  in 
less  than  one  four-thousandth  part  of  a  second  after  the  excess 
<  .f  lighting  voltage  has  ceased.  Fig.  5  shows  the  visible  spots 
u:  insulating  litharge  plugs  on  the  surface  of  an  electrode. 

Of  the  methods  of  forming  the  film  the  most  preferable  is 
bv  dipping  in  varnish  or  lacquer  highly  burnished  sm'faces 
oi  brass,  steel  or  copper,  which  method  is  consequently  used 
in  the  commercial  arrester.  The  ohmic  resistance  of  the  ar- 
rc.ster  during  discharge  is  quite  low  (less  than  1  ohm  per  cell). 
Ihus  when  the  insulating  film  is  punctured  the  arrester  offers 
\  i>ry  slight  impedance  to  the  flow  of  energy  at  abnormal  volt- 
There  is  a  certain  range  of  voltage  necessary  to  pierce  any 
_iven  insulation.     The  exact  voltage  depends  not  only  upon 
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the  thickness  of  the  insulation  and  its  dielectric  strength,  but 
also  on  the  relation  of  the  dielectric  spark  lag  to  the  duration 
of  the  super-spark  potential  and  the  frequency  ol  alterations 
of  the  transient  surge. 

If  an  arrester  is  to  give  protection  of  insulation  in  shunt 
with  it,  the  arrester  must  reheve  the  abnormal  electric  pres- 
sure before  damage  is  done  to  the  insulation.  Although  tests 
are  frequently  made  with  the  arrester  and  the  insulation  it 
is  to  protect  in  parallel,  a  more  convenient  method  has  been 
standardised  and  is  known  as  the  equivalent  sphere  gap  test. 
Both  the  insulation  and  the  arrester  are  compared  by  com- 
paring each  to  the  equivalent  sphere  gap. 

The  equivalent  sphere  gap  of  the  oxide  film  arrester  may  be 
analysed  into  separate  and  distinct  parts.    First,  there  is  the 


Fig.  4.— Magnified,  Imagik.\ry  Repeesext.itiox  of  one 
Film  on  one  Metal  Pl.we. 
-New  Electkode  and  one  after  having  passeh 


Fig. 


through  it  Several  Thousand  Disch.\rges. 


equivalent  sphere  gap  of  the  mam  gap  in  series  with  the 
ceOs.  Second,  the  equivalent  sphere  gap  to  initiate  a  dis- 
charge through  the  insulating  film  on  the  plate  surface  of 
the  cell  Third,  there  is  the  equivalent  sphere  gap  of  the 
resistance  drop  of  the  current  dischargmg  through  the 
powdered  peroxide  in  its  path.  Fourth,  there  is  the  equiva 
lent  sphere  gap  of  the  ihdiictance  of  the  arrester. 

Commenting  on  these  factors  in  then-  relation  to  this  ar- 
rester the  main  gap  is  itself  a  sphere  gap  which  has  the 
fastest  spark  of  any  practical  gap.  The  gap  setting  is  only 
slightly  above  that  of  the  normal  voltage  of  the  curcuit. 
The  equivalent  sphere  gap  of  the  fihn  is  several  tunes  greater 
than  the  thickness  of  the  film  because  sohd  material  has  a 
greater  dielectric  spark  lag  than  air,  but  with  this  multiple 
ot  the  thickness  of  the  film  the  equivalent  sphere  gap  is  still 
low  Smce  peroxide  is  a  good  conductor,  the  series  resistance 
in  the  path  of  the  discharge  is  insufficient  to  give  an  undesir- 
able voltage  drop.  As  to  the  inductance  of  the  arrester,  it 
has  a  minmium  value  due  to  the  fact  that  each  cell  is  only 
0  5  in  long,  as  shown  in  Fig.  1,  and  these  cells  are  placed 
one  on  top  of  another.  In  other  words,  the  total  length  of 
the  arrester  (which  constitutes  the  inductance)  is  short  as 
compared  to  the  necessary  length  of  conductor  from  line  to 

One  of  the  obstacles  that  had  to  be  overcome  in  the  naakmg 
of  this  arrester  was  the  increase  in  the  resistance  after  a 
great  many  heavy  discharges  had  passed  through  it. 

In  all  the  commercial  oxide  film  arresters  used  foi-  altemat- 
in"  current  the  iwwer  factor  is  nearly  unity.  For  special 
purposes  the  powder  factor  can  be  made  anything  desired  from 
10  per  cent,  to  unity.  This  is  obtained  by  combining  with 
the  conducting  oxide  other  non-conducting  materials.  Thus 
principle  has  been  made  use  of  for  condensers,  but  it  has  not 
been  found  desirable  to  incorporate  it  in  the  arrester.  - 

To  summarise— an  arrester  operating  under  a  new  principle 
has  been  made  which  comprises  in  essence  one  or  more  metal 
electrodes  covered  with  an  insulating  fihn,  and  separated  by 
a  conducting  powder,  which  has  the  peculiar  characteristic  of 
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Fig.  6. 


Fig. 


Fig.  6.— Test  Circuit  Arrangement  of  Oxide  Film  Arrester. 

FijG.  7.— Operation  of  Arrester  on  Double  Voltage 

.iVND  ITS  Recovery. 


becoming  a  non-conducting  powder  upon  the  apphcation  oi 
heat.  Voltage  higher  than  that  which  can  be  withstood  by 
the  insulating  film  punctures  it  in  one  or  more  points  ot 
about  0.005  cm.  diameter.  Dynamic  current  flow-ing  gives  a 
high  current  density  in  the  conducting  powder  adjacent  to 
these  punctures  which  in  turn  heats  it  up  rapidly,  reducing 
the  powder  to  a  non-conductor,  and  sealing  the  holes  in  the 
fihn.  The  powder  being  a  poor  heat  conductor  localises  this 
action,  so  that  very  little  more  powder  is  reduced  than  >« 
actually  necessary  to  seal  up  the  minute  punctures.  The 
critical  spark  voltage  and  that  part  of  the  equivalent  spheie 
gap  controlled  thereby  is  a  function  of  the  thickness  and  kmJ 
of  material  used  for  the  film. 
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The  taniest  loiiii  oi  uuii-clettioljtic  tiliu  iinester  was 
known  as  the  dry  alumiuiuiu  arrester.  One  of  the  objects  of 
the  development  of  this  arrester  was  to  decrease  the  cost  of 
manufacture,  and  it  was  found  with  the  new  principle  in- 
volved in  the  oxide  tihn  arrester,  where  the  powder  furnishes 
the  lilm  rather  than  the  plate,  that  the  aluminium  could  be 
replaced  by  a  cheaper  metal,  such  as  steel,  and  the  initial 
hUu  known  in  the  early  stages  of  development  as  the  "  paint 
skin  "  type  could  be  furnished  by  a  layer  of  varnish.  On 
tirst  sight,  knowing  the  extreme  thinness  of  the  hydroxide 
tilm  on  wet  aluminium  cell  it  might  not  seem  that  the  dry 
cell  would  give  the  same  general  characteristics  as  the  wet 
cell ;  but  a  comparison  of  the  volt-ampere  curves  shows  the 
same  general  characteristics.  The  oxide  film  arrester  has  no 
ilkssolution  of  the  tiUu,  as  occurs  in  the  wet  aluminium  cell; 
charging  is  not  only  unnecessary  but  undesirable.  This  ex- 
tends the  use  of  the  oxide  film  arrester  to  localities  where 
there  are  no  attendants. 

In  the  oxide  film  arrester  the  film  less  than  one  1  mil  thick 
(0.0i5  mm.)  initially  thickens  up  by  the  addition  of  successive 
.^pots  of  litharge  for  each  successive  discharge.  This  repre- 
.«<nts  the  wear  on  the  arrester  and  limits  its  total  life.  Fig.  3 
^how3  comparative  volt-ampere  characteristics  of  the  oxide 
film  arrester  and  the  a.c.  aluminium  arrester.  Since  both  of 
these  arresters  have  a  leakage  current  which  wears  the  plates 
of  the  cells  w-hen  alternating  current  is  supplied,  it  is  neces- 
sary to  place  a  spark  gap  in  series  with  the  cells.  This  spark 
pap  is  set  at  a  value  slightly  above  the  normal  potential  of 
the  circuit  so  that  nothing  but  abnormal  voltages  will  cause 
a  dis<3harge. 

The  oxide  film  arrester  has  general  characteristics  closely 
like  the  standard  aluminium  electrolytic  arrester.  It  has  the 
obvious  advantages  of  being  dry  rather  than  wet,  and  will 
not  congeal,  and  needs  no  daily  charging. 

In.  making  the  characteristic  volt-ampere  discharge  curves 
the  oxide  film  arrester  does  not  lend  itself  as  readUy  to  the 
test  as  the  wet  aluminium  cell.  While  its  critical  fihn  voltage 
is  evident,  the  change  from  no  to  f^ill  conduction  is  more 
sudden,  and  the  discharge  rate  at  double  potential  is  therefore 
brst  shown  by  throwing  double  potential  on  the  cell  and 
subsequently  reducing  the  voltage  to  its  normal  value  per 
cell.  In  order  to  conveniently  alter  the  voltage  from  double 
value  to  normal  the  circuit  is  arranged  as  shown  in  fig.  6.- 

A  transformer  with  two  coils  in  series  impresses  voltage  on 
the  arrester,  and  then  the  contacts  of  the  arrester  are  auto- 
luatically  shifted  to  one  coil  giving  half  the  voltage.  A  heavy 
l>endulum  closes  switch  S-1  and  sets  the  oscillograph  in 
f)Iieration.  The  full  voltage  on  the  transformer  is  then  thrown 
on  to  the  oxide  film  arrester  under  test,  which  has  a  number 
of  cells  sufficient  only  for  half  the  voltage  of  the  transformer. 
This  throws  double  voltage  on  to  the  arrester  and  the  heavy 
current  passing  through  the  cells  causes  fuse  F-1  to  blow. 
The  operation  of  this  fuse  short  circuits  half  the  transfoimer 
and  throws  the  other  half  across  the  arrester.  This  is  done 
l>y  means  of  gaps  and  fuses  as  follows  :  When  the  expulsion 
fuse  F-1  blows,  the  conducting  gases  are  shot  into  the  open 
sap  G-1  which  closes  the  circuit  through  fuse  F-'2  to  the 
mid-point  of  the  transformer.  This  short  circuit  on  half  the 
transformer  causes  fu.se  F-'2  to  blow  and  the  hot  gases  dis- 
charging from  fuse  F-2  close  the  gap  G-2  which  throws  the 
mid-point  of  the  transformer  on  to  the  arrester  through  the 
switch  S-2  which  is  closed  just  previous  to  starting  the  test. 
These  several  operations  occur  with  a  rapidity  depending 
upon  the  size  of  fuses  used.  It  is  possible  bv  this  means  to 
throw  momentarily  22,000  volts  on  an  11,000  volt  arrester  and 
note  the  character  attending  its  discharge  a-.:d  recovery.  Fig.  7 
>liows  such  an  operation  on  an  oxide  film  arrester.  The 
initial  discharge  current  is  40  amperes  during  the  first  half- 
(  ycle,  due  to  the  point  it  strikes  in  the  descending  wave ;  dui-ing 
the  second  half-cycle  it  is  106  amperes.  After  the  third  half- 
i-vcle  the  litharge  film  has  so  completely  sealed  up  the  path 
of  discharge  that  the  current  is  t<x)  small  to  show  on  the 
oscillogram.  The  leakage  current  with  no  series  gap  is  of  the 
(  rder  of  a  few  miUiamperes. 


Increases  in   Engineering   Wages. — The    Times  states 

that  awards  have  been  issued  by  the  Committee  on  Production 
1,'ivin^  an  advance  of  wag^es  to  men  in  the  engineering,  shipbuild- 
insr.  and  allied  trades  and  in  the  ship  repairinfr  trade  in  the  Liver- 
pool district.  They  follow  hearings  by  the  Committee  held  in 
pursuance  of  agreements  between  the  employers'  federations  and 
various  trade  unions  providing  for  a  review  of  wages  in  the  fingi- 
neering,  shipbuilding-,  and  allied  trades  every  four  months  during 
the  war.  "The  Committee  heard  the  parties  on  various  dates  in 
in  June  and  July,  when  applications  for  increased  wages  of  varying 
amounts  were  submitted.  By  previous  awards  the  men  had 
received  advances  over  pre-war  rates  of  not  lees  than  20s.  a  week  in 
the  case  of  time-workers  and  138.  a  week,  plus  an  increase  of  not 
leas  than  10  per  cent,  on  piece  prices,  in  the  case  of  piece-workers. 
In  addition  to  these  advances,  earnings  have  been  increased  by 
grants  of  a  bonus  of  12i  per  cent,  in  the  case  of  plain-time  workers 
and  7i  per  cent,  in  the  case  of  piece-workers  and  other  workmen 
who  are  not  paid  at  plain-time  rates.  The  present  award  is  that 
men  aged  18  and  over  are  to  receive  a  further  advance  of  3s.  Gd.  a 
week,  and  boys  and  youths  and  apprentices  under  18,  Is.  9d.  a 
week.  These  advances  are  to  be  paid  on  the  first  pay  day  in  the 
week  ending  August  10th,  191S." 


NEW    PATENTS   APPLIED   FOR,    1918. 

(NOT    VET    PnBLISHED.) 

inpilcd  expressly  for  this  journal  by  Messrs.  Skfton-Jones,  O'Dell  / 
Stspiibns  (successors  to  ^^^  P.  Thompson  &  Co.,  of  London),  Ch.-irte 
Patent  Agents,  285,  High   Holborn,    London,  W.C.  1. 


Il,3li2.  "  Eni-Tgy-regufating  arrangements  for  electric  circuits."  Siemens 
.SciiucKEKTU'ERKE.     July    15th.     (Germany,   June   ISth,   1917.) 

11,573.  "  Electric  locomotives  or  cars."  BRmsH  Thomson-Houston  Co. 
(Giner.il    Electric   Co.,    U.S.A.)     July    15th. 

11,577.  "  Magnetic  tray  control  for  use  in  biscuit-making  inachiner\." 
.\     E.   BowKRS  &  .^.   Mason.     July   15th. 

11.582.  "  Windings  for  dynamo-electric  machines."  BltlTi^ii  Westinchocse 
ELECTRrc  &    Manufacturing  "Co.     July   15ih. 

11.583.  "  Electric  fuse  cabinets."  W.  1'.  Tallkni-Baieman  &  British 
Wbstisciioi'sk    Electric   &    Manuf,\cturinc    Co.     July    15th. 

11,587.    "  Telephone    receivers."    H.    E.    Parrv.    July   15th. 

11,595.    "  Electrical    testing   devices."     R.    C.    BlERBOWER.     July   15th. 

11,598.    "  Sparking  plugs."    C.  H.  Hanweu.  &  O.  E.  H.wwell.     July  15lh. 

11,613.  "  Electric  lampholders,  &c."  Wardle  Engineering  Co.  &  H.  T. 
Wilkinson.     July   16th. 

11,616.     "  Apparatus    for    teaching    telegraph    codes."  C.     R.     Woodland 

.•ND   R.    \VooUL.»SD.     July    16th. 

11,619.  "  Sparking  plugs  for  internal-combustion  engines."  W.  .A.  Clark. 
H.  G.  Longford,  w.  W.  Longford  &  Sphinx  Manltactcrinc  Co.  Julv 
16th. 

11,625.     "  Electric    soldering    irons."     J.    G.   CLEMENS.      July   16th. 

11,628.    "  Electric   cord    proleclor."     C.    R.    Dodge.     July    16ih. 

11,635.    "  Dry-battery    terminals."     R.   Wilson.     July   16th. 

11,651.    '"  Bobbins    for    ebxtrical    purposes."     A.    J.    Chevall.w.      July    IGlb. 

11,657.  "  Electric  circuit-controlling  devices."  E.  C.  R.  Marks  (Splitdorl 
Electrical  Co.).     July  16th. 

11,664.  "  Leaf  springs  for  use  in  breakers,  &c."  Soc.  .Anon,  des  Etab- 
lissements   L.    Blekiot.     July   16th.    (France,   April   12th.) 

11,709/10.  "  Telephone  repeater  systems."  R.  M.  Chamney  &  C.  Robin- 
son.    July  17th. 

11,725.  "  Current  regulators  or  transformers  of  the  constant-current  type." 
W.   Lancdon-Davies  &  .\.   SoAMES.     July  17th. 

11,739.    "  Electrolytic  cells."    E.   C.    R.   Marks   (A.  T.   Stuart).    July   17lh. 

11,751.  "  Self-starting  devices  for  internal-combustion  engines."  F.  ^. 
Rapson.     July   17th. 

11,779.  "  Trolley  heads  for  electric  traction."  F.  Haich,  W.  Pickeksgill 
AND  J.   H.  Vitt.     July  18th. 

11,804.  "  Directional  aerials  for  wireless  telegraphy."  G.  M.  Wkiliii. 
July  18th. 

11.856.  "  Means  for  measuring  electrical  currents."  H.  .\.  Ewen.  Julv 
Uith. 

11.857.  "  Automatic  or  semi-automatic  telephone  systems."  A.  E.  Laidlaw. 
July   19th. 

U,858.     "  Electric    incandescent    lamps."     G.    Lavton.      July    19th. 

11,863.  "  Ignition  sparking  plugs  for  internal-combustion  engines."  F.  L. 
Kapson.     July  19th. 

11,903.  "  Induction  electric  motor  with  variable  numbers  of  poles."  Aki. 
Gfs.    Rrown,    BovEKi    KT    fit        |,,lv    2nth.      (Germnny,    July    21st,    1917.) 


PUBLISHED   SPECIFICATIONS. 


'The  numbers  in  parentheses  are  those  under  which  the  speciBcations  wi'.I 
be    printed    and    abridged,   and    all    subsequent   proceedings    will    be    taken. 

X917. 

4.G29.  Means  for  securing  sil^des  to  hie  holders  of  electric  lamps. 
11     F.    Wheeler.      March    30lh,    1917.      (116,906.) 

5,804.  .Appar.atus  for  detecting  and  magnifying  .minute  elfctric  impulses. 
V.    Harvey.     April    25th,    1917.     (116,908.) 

8,934.  Dynamo-electric  machines.  British  Thomson-Houston  Co.  &  A.  .A. 
Pollock.     June  21st,   1917.     (U6,915.) 

9,035.  Signalling  and  train-stopping  apparatus.  E.  H.  Whitehead.  June 
23rd,   1917.     (116,918.)  

9,239.  Electkical  boat-raising  and  lowering  apparatus.  \.  West  &  Co.. 
A.  West  &  F.   N.  Pickett.     J.une  27th,  1917.     (116,925.) 

9,320.  Diaphragm  horns.  KlaNon  Co.,  J.  F.  Monnot  &  E.  T.  Cook.  June 
28th,   1917.     (116,930.) 

9,488.  Control  of  combined  engines  and  electric  generators.  W.  .-\. 
Stevens   and   J.    Sankey   &   Sons.     June   30th,   1917.      (116,941.) 

10,372.  Thermal  am.meters.  Weston  Electrical  Instrument  Co.  July  27th. 
1916.     a09,046.) 

10,612.  Temporary  electkic  connecting  clip.  S.  George  &  T.  J,  Hutchi- 
son.    July  24th,  1917.     (116,956.) 

11,497.  .Apparatus  for  electrically  distilling  ores  and  metal-bearing 
materi.u-s.     D.   B.   Jones.     December  7ih,  1916.     (111,835.) 

12,924.  Luminous  electric-light  switch.  C.  D.  S.  Cranko.  September 
10th,  .1917.     (116,978.) 

13,166.      AUTOM-ATIC    ELECTRIC    SWITCHING    APPARATUS.       M.    S.  ■  Conner    &    C.    C. 

Puckette.     September  14th,   1917.     (116,981.) 

14,097.  Sparking  plugs.  M.  J.  Willcocks.  September  29th,  1917.  (Cognale 
application    17,876/17.)      (116,992.) 

14,992.  Troughs  for  electric  c.ablls  and  the  like.  F.  E.  Worsdell  and 
Callender's  CaBlc  &  Construction  Co.     October  16th,  1917.     (117,001.) 

16,932.  Electric.illv-operated  overhead  lifting  gear.  W.  H.  Vaughan 
and    F.    Wood.      November    17lh,    1917.      (117,019.) 

17,511.  Production  of  .alternating  current  for  signalling  in  telephonic 
AND  OTHER  SYSTEMS.  Western  Elcctric  Co.  (Western  Electric  Co.,  U.S..A-' 
November    27th,    1917.      (117,020.) 

18,449.  .Machines  for  applying  caps  to  electrode  rods  of  batteries.  S.  I.. 
Casella.     January  2nd,    1917.     (112,933.) 

1SX8. 

363.       MEASURE.MENT     AND     CORRECTION     OF     ANY     WANT     OF     EQUlLIBRIU.M     IK     THE 

MOVING  'systems   OF   ELECTRICAL   INSTRUMENTS.    J.    Rymer-Jones.     January    7th, 
1918.    (117,038.) 
1.124.     Driving  gear  for  electric  locomotives.     .Akt.  Ges.   Brown,   Bove-i 


March    29!h,    1917 
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NOTICE    TO    READERS. 


Lin  view  of  the  Order  recently  issued  by  the 
Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly,  in  the 
event  of  difficulty  arising  in  so  doing,  a  subscription 
rate    order    should    be    forwarded    direct    to    these 

t   offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill.  London, 

,   E.C.  4. 


EFFICIENT     PUBLICITY    WORK. 

DuRiXG  the  progress  of  the  war,  journals  which  represent 
industries  that  are  of  direct  importance  in  connection  with 
the  production  of  war  requirements  are,  for  various  reasons, 
debarred  from  particularising  achievements  which,  undei- 
normal  conditions,  it  would  be  to  the  advantage  of  those 
engaged  in  such  industries  to  be  acquainted  with.  Such 
journals  have  had  added  to  their  accustomed  responsibilities 
certain  very  essential  functions,  which  they  perform  in  the 
interests  of  the  Allied  cause  and  in  the  interests  nf 
then-  industries,  and  their  usefulness '  is  recognised  in 
Government  quarters  as  was  never  the  case  before  the  war  : 
but.  for  obvious  reasons,  there  are  accumulating  to  be 
described  and  discussed,  in  times  of  greater  freedom,  when 
initiative  may  be  exercised  under  less  restraint,  what  are 
really  arrears  of^very  useful  matter.  It  has  been  one  of  the 
responsibilities  of  editorial  life  during  the  war  to  practise  a 
ceaseless  vigilance  in  order  to  prevent  the  appearance  of 
matter  which  could  be  of  assistance  to  the  enemy.  To  the 
enterprising  newspaper  always  on  the  look-out  for  really  useful 
matter,  it  is  naturally  a  great  disappointment  to  have  to 
refrain  from  publishing  such  material  when  it  has  been 
offered.  In  most  cases,  however,  we  believe  that  the  duty 
has  been  faithfully  and  loyally  carried  out — though  not  by 
ail}-  means  always — because  of  the  earnest  desire  of  the 
Press  to  hasten  the  defeat  of  the  enemy. 

The  present  handicap,  however,  will  come  to  an  end 
sooner  or  later,  and  it  appears  to  us  important  that  if  there 
is  any  weakness  anywhere  which  will  prevent  the  publication 
in  the  technical  Press  of  the  facts  concerning  the  abilities 
and  achievements ,  of  British  electrical  and  engineering 
manufactui'ers,  steps  should  be  taken  to  remove  it  now. 
Both  during  the  war  and  for  several  years  preceding  it, 
we  frequently  drew  manufacturers'  attention  to  their  own 
unfavourable  position  in  comparison  with  German  com- 
petitors in  this  matter.  The  British  method  often  seemed 
to  be  to  hide  the  manufacturers'  light  linder  a  bushel  by 
adopting  a  definite  policy  of  secrecy  concerning  their  opera- 
tions, so  that  their  home  competitors  should  not  know  what 
they  were  doing,  or  else  there  was  an  apathy  concerning 
]-)ublicity  which  let  such  matters  "  drift." 

There  were  some  brilliant  exceptions— but  they  were 
rare,  and  we  could  count  them  upon  our  fingers.  We 
remember  other  cases  whei'e  information  was  flatly  refused 
to  -the  Press  for  fear  anything  should  b^  given  .  away  ; 
where  we  were  definitely  asked  to  suppress  certain 
items  ;  where  there  was  no  time  to  spare  to  collect  data  : 
or  where  there  was  a  disposition  to  help,  but  no  efficient 
assistance  available  for  securing  essential  material  from  a 
firm's  own  documents.  We  believe  that  the  war  ha-s 
brought  a  new  atmosphere  and  a  greater  desire  for  efficiency 
which  will  obviate  some  of  these  difficulties  in  future  ;  but 
what  will  help  the  situation  more  than  anything  else  is  t^ie 
adoption  of  a  fully  enlightened  policy  on  the  part  of  the 
individual   manufacturer  under  wliiih  he  will   co-operate 
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ivitli  ihe  I'less  ihrDiitrli  liis  o\wi  ullicient  roprot-eutativt*. 
\Vc  use  tlie  plural  intentionally,  bei-aiise  it  is  not  upon 
what  we  have  come  to  ivirard  as  the  "  publii^ity  man  "  that 
the  respou:?iliilit_v  for  shortcominjjfs  has  always  rested. 
.Some  of  tliese  representatives  have  been,  in  our  estimation, 
"  poor  thinors,'.'  it  is  true — ([uite  incapable  of  effi  ■iently 
i-arryin<r  out  their  duties  in  co-ojieration  witii  the 
Pivss  :  others  have  l)cen  first-class  men,  but — Isnielites 
in  Egyptian  bondage  -  they  were  unable  to  make  bricks 
without  straw,  because  those  to  whom  they  ought  rightly  to 
have  been  able  to  look  for  sections  of  the  material  necessary 
for  making  the  complete  reconl,  were  not  pos.sessed  by  the 
same  appreciation  of  the  importance  o|  publicity  as,  or  were 
less  euergetic  than,  the  "  publicity  man."' 

The  subject  is  of  some  considerable  importance  in  con- 
nection with  our  after- the- war  industrial  activities.  There 
is  no  doubt  whatever  that  German  propaganda  methods  will 
have  to  be  very  carefully  watched  by  the  Press.  We  know 
something  concerning  their  methods  of  the  past — good 
and  bad  :  the  former  contain  points  wlrich  British  manu- 
facturers would  do  well  to  copy,  for  there  was  no  indis- 
position in  I5erlin  and  elsewhere  to  furnish  through  a  well- 
organised  literary  and  photograiihic  department,  or  through 
lecognised  literary  correspondents,  descriptive  accounts  of 
inventions  and  in.stallations  which,  because  of  their 
technical  and  industrial  value,  were  of  interest 
to  British  readers.  Of  their  futnre  methods  we 
cannot  gather  as  much  information  as  we  should 
desire  all  at  once,  but  we  have  learned  some  of  the 
i  ossibilities.  and  to  these  we  may  refer  later.  But  while  we 
shall  require  to  exercise  great  care,  in  order  that  their  ends 
may  not  be  unconsciously  served,  there  is,  as  we  Say, 
one  thing  that  is  immediately  possible,  and  that  is.  that 
individual  manufacturers  adopt  a  large-minded  policy,  and 
improve  their  own  facilities  for  meeting  the  requirements. 

Speaking  broadly,  it  must  be  stated  frankly  that  for 
many  years  past  the  possibilities  of  commercial  publicity 
propaganda,  as  a  means  of  securing  a  firm  hold  on  the 
markets  of  the  world,  though  frequently  urged  upon  the 
mind  of  the  British  manufacturer  and  engineer,  have  been 
followed  up  too  apathetically,  and,  in  consequence,  with 
disappointing  results  on  the  whole. 

The  attitnde  <:if  mind  which  has  resulted  in  this  apparent 
indifference,  and  eyen  hostility,  to  methods  which  are 
1-igically  in  keeping  with  the  gentral  growth  in  knowledge 
and  edircation  the  world  over,  mav  have  an  easy  ex- 
planation from  the  British  standpoint.  We  cradled  the 
world's  industries  in  the  past ;  we  built  for  the  world  and 
instructed  it  :  we  occupied  a  position  of  splendid  industrial 
isolation,  and  the  world  came  to  us  :  but  nowadays  the 
foster  parent  is  surrounded  by  a  numerous  thriving  progeny 
— self-reliant  peoples  to  whom  British  prestige  is  a  memory 
rather  than  a  reality — and  this,  we  arc  afraid,  many  of  oxfr 
manufacturers  and  engineers  are  only  just  beginning  to 
realise.  '-Brown  and  Smith,"  who  CO  years  ago  were  as 
well  known  in  Australia  as  they  were  in"  Shefiield  for  the 
excellence  of  their  steelware,  seem  still  to  be  under  the 
impression  that  because  they  are  even  better  known  in 
Sheffield  to-day,  therefore  their  reputation  in  Australia  and 
elsewhere  is  similarly  enhanced. 

The  utter  fallacy  of  this  short-sighted  attitude — based  on 
the  supposition  that  "because  yon  know,  everybody  else 
knows" — is  only  too  evident. 

The  Australians  went  to  Brown  and  Smith  00  years  asro 
because  there  was  nq  one  else  to  go  to,  and,  no  doubt,  they 
got  good  value  for  tlieir  money,  and  the  firm  established  a 
corresponding  reputation  :  but  the  Australian  of  00  years 
ago  is  no  more,  and  the  "  reputation  "  is  in  process  of  beins 
snowed  under  by  the  insistent  claims  and  pushful  metliods 
of  more  energetic  present-day  rivals. 

Anyway,  a  reputation  needs  careful  nursing,  or  its  owner 
is  like  to  find  it  wearing  away  in  course  of  time,  and  this  is 
precisely  what  is  happening  to  many  British  reputations- 
heirlooms  of  a  bygone  generation,  valued  onlv  by  the 
owner  and  forgotten  by  the  world.  fJovernment  "trade  de- 
partments have  seen  this  during  the  war,  and  as  a  -  result 
liave  advised  our  manufacturers,  at  all  costs,  to  keep  repre- 
sentatives at  \york  in  the  different  markets  so  as  to  keep 
their  firm's  memory  orecn. 


rublicity  projiaganda  is  the  simple  and  nbvious  nii  1 1 
and  in  many  cases  the  only  method,  of  telling  the  you 
generation  what  you  have  d(me,  are  doing,  and  are  goii 
do:  in  no  other  way  can  the  moilern  business  worl' 
reached.  To  the  engineer  particularly  it  should  appi  i 
his  prodiu^ts  are  too  bulky  and  too  costly  to  carry  roiin 
the  traditional  carpet  bag. 

We  believe  that  in  many  cases  wlicie  there  is  a  tcuii 
among  the  engineering  fraternity  to  disparage  publicity 
of  the  best  kind,  this  is,  as  suggested  above,  due  to  the-; 
sighted  views  held  try  the  works  staffs,  on  whom  the  pub  I 
men  are  generally  deiiendent  for  information.  It  is  i 
feared  that  some  of  these  gentlemen  suffer,  perhaps  m 
sciously.  from  distorted  vision  :  it  may  be  that  like  a  <■, 
famous  Admiral  they  apply  their  telescope  to  a  blin- 
when  they  view  the  world — a  comparatively  small  | 
by-the-bye,  which  surrounds  the  works — and  it  is 
certain  that  they  do  not  reali.se  that  they  may  turn  oiii 
finest  product  on  earth  and  yet  eke  out  a  bare  exisi 
because  they  are  comparatively  unknown. 

In  any  case,  it  is  up  to  the  works  to  back  up  the  <  ' 
of  their  own  publicity  branch,  if  they  have  one,  in  i    j 
possible  way,  and  thereby  stimulate  the  selling  of  their  pro- 
duct, to  which  their  own  ciissedness  is  perhaps  the  only 
obstacle. 

Needless  to  say,  we  have  the  greatest  respe(;t  for  the 
teclinical  work  of  our  engineer  designers  and  constructors, 
and  their  environment  affords  some  excuse  for  a  limite<l 
view  of  life,  but  that  they  are  hopelessly  wrong  in  ado])tint; 
this  attitude  goes  without  saying. 

It  would  probably  be  of  immense  ^alue  if  our  construc- 
tional staffs  could  be  better  informed  on  the  selling  side  of 
their  business — the  salesman  has  bold  of  the  right  end  nl 
the  telescope,  and  is  usually  under  no  misapprehension  as  tn 
the  necessity  of  spreading  the  fame  of  his  firm  in  every 
available  market  and  by  every  available  means  ;  but,  so  far 
as  publicity  is  concerned,  he  finds  shoal  water — if  not  a 
sunken  reef — when  he  approilches  the  works,  and  it  is  a 
very  much  overdue  and  frequently  unrecognisable  crafi 
which  gets  clear — if,  indeed,  it  ever  does  get  clear  I 

We  do  not  wish  to  in(|uire  who  is  to  blame,  so  much  a> 
til  suggest  to  those  whose  duty  it  is  to  set  the  matter  right 
that  they  should  urge  their  staffs  to  show  a  befitting  spirit 
iif  publieify  enterprise. 


•  Alls  Well  that 
Ends  Well. 


Shortly    after  the  outbreak   of  .»\ai. 


certain  organisation  for  which  we  have 
great  respect,  but  which  shall  be  nameless, 
issued  circular  letters  to  its  members  on  a  matter  of  interest 
respecting  its  membership.  As  a  result  of  exchange  of  cour- 
tesies, there  were  indications  of  repentance  at  leisure.  Much 
had  to  be  excused  in  those  days,  for  everybody  was  more  or 
less  under  the  influence  of  excitement,  and  it  fell  to  our  lot ' 
to  persuade  our  readers  to  stay  their  hand  and  not  to  be 
precipitate  in  poxfim/  suggestive  or  ausry  letters,  e\en  if 
they  mu.st  icrife  them.  To-day,  when  we  are  all  four 
years  older,  and  when  the  times  are  quite  serious  enough- 
from  every  point  of  view,  there  may  be  war-weariness  in 
some  quarters — it  may  even  affect  some  who  are  either  con- 
nected with,  or  somehow  or  other  dependent  upon,  the  elec- 
trical industry— but  there  is  no  excuse  for  hurried  communi- 
t'ations  now.  Yet  when  they  have  been  issued  w-ithoiit  full 
consideration,  it  is  quite  fitting  that  history  shouhl  repeat 
itself,  and  that  repentance  at  leisure  should  follow  the 
issuance  of  some  humorous  and,  therefore,  easily  mis- 
understood, some  crude  and,  therefore,  ill-thought-out, 
'•  Notes  on  Advertising."  The  circulation  of  the  following 
explanatory  or  corrective  missive  spares  us  the  necessity 
for  dealing  with  this  matter  in  detail,  as  we  suggested  we 
might  require  to  do.  It  has  been  sent  to  many  of  our 
friends  ii)  the  industry,  and  while  it  is  not  always  easy  to 
get  on  the  heels  of  a  terminological  inexactitude,  we  are 
content  to  say  that  "  All's  Well  that  Ends  Well."  We 
cannot  very  well  ■  describe  the  original  circular  as  a 
"Midsummer  Night's  Dream" :  we  should  be  inclined  to 
regard  it  as  an  .\pril  Nightjnare.     It  certainly  is  •'  Love's 
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Labour  Lost."  In  any  case,  it  was  a  "  Comedy  of  Errors  " 
of  which  we  cannot  for  a  moment  believe  the  importuni 
Associations  saddled  with  the  responsibility  for  it  wove 
really  the  originators. 

[copy.] 

NOTES     OX     ADVERTISING. 


"  .Vemoni/i<i/im  of  Conference 
kehJ    on    JiihJ   9th',     IStlS. 


SL. 


At  the  end  of  April  a  circular-letter,  headed  "Notes  on 
.\i1rertisin.ir,"  was  circulated  by  the  British  Eiifrineers'  Association 
and  the  British  Electrical  and  Allied  Manufactui-ers' Association, 
which  Associations  are  amongst  the  founders  of  the  Industrial 
Publicity  Service.  Ltd. 

At  a  conference  on  July  9th  between  representatives  of  these 
A.^sociations  and  the  British  Association  o.f  Trade  and  Technical 
.Journals.  Ltd..  it  was  pointed  out  that  certain  statements  in  this 
letter  were  considered  to  be  prejudicial  to  the  trade  Press  of  this 
country.  As  this  was  contrary  to  the  intention  of  the  circular- 
letter  in  ([uestion,  it  was  agreed  to  make  the  following  joint 
supplementary  announcement  : — 

1.  That  although  the  paper  situation  is  sericfus.  there  is  no 
intention  to  publish  trade  journals  fortnightly  instead  of 
weekly. 
?.  That  the  cost  of  printing  has  now  increased  by 7.5  percent., 
and  the  price  of  paper  by  000  per  cent,  or  700  per  cent.,  and 
the  increase  to  the  cost  of  production  fully  justified  the 
proprietors    raising  the   advertisement   rates  or  reducing 
the  size  of  space. 
The  trade  Press  of  this  country  is  acknowledged  by  the  Ministry 
of   National  Service   to  ,be   of   National   importance,   and  in  this 
respect  is  classified  with  the  daily  newspapers.     It  is  in  the  interest 
of  British  manufacturers  that  trade  journals  maintain  their  publi- 
cations at  their  present  high  level,  in  view  of  the  important  part 
which  they  must  necessarily  take  in  the  renewal   of  commercial 
enterprise  and  reconstruction  at  the  close  of  the  war. 


Economic 
Policy. 


i" 


It  is  satisfactory  that  British  manu- 
facturers have  received  from  the  lips  of 
the  Prime  Minister   and   of    Mr.   Bonar 

f  \aw  a  more  detailed  declaration  than  has  hitherto  been 
found  possible  concerning  our  economic  policy.  Anxieties 
regarding  affairs  in  France  have  so  engrossed  the  attention 
of  the  Ministry  since  March  last  that  it  is  only  now,  when 
the  outlook  has  improved  owing  to  the  carrying  of  certain 
legislative  measures  and  the  fuller  intervention  of  American 
forces,  that  ideas  have  been  able  to  take  anythin?  approach- 
ing  definite  shape.     The  policy  of  Preference  within  the 

'  [  Empire  has  been  adopted,  as  already  stated  ;  but  beyond 
'  that,  little  that  is  really  definits  can  be  said,  because  the 
iictnal  decision  must  be  arri^•ed  at  in  consultation  with  the 
'  United  States  of-  America,  as  well  as  with  the  British 
Itominions.  ilr.  Lloyd  George  and  the  Chancellor  of  the 
Exchequer  have,  however,  said  enough  to  show  that  so 
far  as  they  are  concerned  the  industries  of  the  British 
Empire  will  be  protected  against  the  future  assaults  of  the 
enemy.  The  Prime  Minister  is  very  emphatic  in  the  de- 
claration that  the  industries  essential  from  the  point  ..of 
view  of  national  defence  and  security  must  never  again  be 
allowed  t<^e  weakened.  Mr.  Asquith,  Sir  A.  Stanley,  Mr. 
Rmiciman,  and  others  who  have  filled  prominent  ^linisterial 
posts  during  the  war  have  said  the  same  thing  again  and 
again — indeed,  we  think  there  could  hardly  bo  a  dissentient 
voice  from  any  true  loyalist  on  such  a  point  as  that.  The 
present  interference  with  trade,  imposed  under  the  extreme 
necessities  of  unparalleled  conditions,  must  not  be  continued 
any  longer  than  is  absolutely  essential  to  efficient  return  to 
industrial  order,  but  Mr.  Lloyd  George  adopts  the  view  of 
Dr.  Addison  and  other  advisers  that  there  must  be  a 
measure  of  control  until  the  transition  period  is  passed. 
We  believe  that  manufacturers  in.  their  hearts  recognise 
that  necessity  when  they  urge  in  the  interests  of 
real  industrial  progress  and  security  the  remo^^al 
of  the  irksome  restraints  and  interferences  which 
have  irritated  and  handicapped  them  for  so  long. 
Capital  and  Labour  are  both  agitating  for  their 
freedom  -,  both  object  to  too  much  control.  The  former 
expresses  itself  in  orderly  fashion,  while  the  latter  breaks 
out  occasionally  with  strikes  against  limitations  of  its 
liberties  and  against  embargoes.  We  all  want  to  get  back 
to  normal  freedom  of  operations  just  as  soon  as  ever  it  can 
he  arranged — it  is  the  independence  that  is   in  the  very 


blood  of  the  British  Democracy  that  thus  expresses  itself. 
Mr.  Lloyd  George's  hope  tliat  the  Mother  Country  and  the 
whole  Empire  wilLremaiiLwitk  the  .Allies  in_anindisaQlubJ,e 
partnership  after  the  war  is  shared  by  all  who  have  the 
interest  of  world  freedom  at  heart,  and  we  believe  it  to  be 
inevitable  that  an  economic  policy  shall  be  developed 
between  all  which  will  enable  us  to  share  in  Peace  the  bene- 
fits of  common  understanding.  But  the  predominant  influ- 
ence on  the  situation  is  the  fact  that  America  is  completely 
with  us- in  the  ^r,  and  we  have  so  to  frame  our  economic 
policy  in  conjunction  with  her  that  harmonious  relations 
shall  be  perpetuated.  Mr.  Lloyd  George  is  "  very  hopeful " 
that  when  America  is  ready  to  express  herself  there  will  be 
found  to  exist  a  ground  for  complete  agreement  between  us. 
Taken  in  conjunction  with  these  sentiments,  we  find  Mr. 
Bonar  Law's  declaration  and  observations  equally  accept- 
able as  part  of  a  whole  policy — presumably  developed  as  far 
as  it  is  possible  to  develop  it  at  this  juncture,  as  one  of  the 
matters  which  nnist  inevitably  come  before  the  electorate 
in  the  course  of  a  few  months,  when  we  have  to  elect  a  new 
House  of  Commons  and  new  Ministers  to  decide  the  terms 
of  Peace  and  to  carry  us,  we  trust,  through  the  first  few 
years  of  reconstruction. 


Ix  our  issue  of  July  12th  we  stated  that 

Patents  and  ^^^  Government  were  semously  considerinir 
the  question  whether  the  payment  of  fees 
for  the  maintenance  of  enemy  patents  in  this  country  and 
British  patents  in  enemy  countries  should  be  allowed  to 
continue  ;  on  July  19th  we  recorded  the  fact  that  the  Board 
of  Trade,  no  doubt  instructed  by  the  Cabinet,  had  summarily 
prohibited  such  payments.  It  was  an  accomplished  fact, 
and  nothing  could  be  done  but  accept  the  decree  as  such. 
But  was  it  a  wise  step  ?  We  wonder  whether  the  Govern- 
ment secured  the  advice  of  competent  men  before  making 
this  unexpected  and  drastic  change  in  procedure,  which  may 
have  far-reaching  and  highly  disagreeable  consequences. 

According  to  a  statement  made  in  the  House  of  Lords, 
the  revocation  of  the  licence  relating  to  the  payments  to,  and 
on  behalf  of,  enemies,  will  not  have  the  effect  of  amiulling 
the  944  enemy  applications  for  patents  which  have  been 
filed  and  accepted  since  the  outbreak  of  war.  Xo  other 
country  except,  perhaps,  Russia,  has  cancelled  such  appli- 
cations. All  of  them  are,  or  will  be,  vested  in  the  Publir 
Trustee,  who  can  grant  licences  to  British  subjects,  if 
required ;  their  future  treatment  depends  upon  the  terms  of 
peace. 

Lord  Somerleyton,  speaking  for  the  Board  of  Trade,  saul 
that  the  withdrawal  of  protection  from  inventions  'iii  such 
cases  would  mean  a  scramble  by  each  country  for  the  inven- 
tions of  the  other  :  Lord  Armaghdale,  who  raised  the 
question,  held  that  the  object  of  these  patents  was  to  impede 
British  industry.  Both  seem  to  have  overlooked  the  fact 
that  the  prime  purpose  of  granting  Letters  Patent  is  not  to 
create  a  monopoly  for  the  inventor,  but  to  secure  to  the 
public  the  benefit  of  inventions.  An  invention  that  is  not 
patented  may  prove  as  useless  to  the  public  as  to  the  inventor, 
for  manufacturers  will  not  put  down  costly  plant  to  exploit 
an  improtected  invention.  It  is  desirable,  therefore,  that 
inventors,  whether  British  or  foreign,  should  be  encouraged 
to  apply  for  Letters  Patent,  in  order  that  licensees  may  have 
protection  for  their  outlay.  If  enemy  applications  were 
cancelled,  reprisals  would  certainly  follow,  and  British  appli- 
cations for  patents  in  enemy  countries  would  be  annulled  : 
neither  side  would  benefit. 

During  the  war  royalties  payable  to  enemy  patentees 
have  been  lodged  in  the  hands  of  the  Public  Trustee  in 
this  country  ;  presumably  a  similar  arrangement  obtains 
in  enemy  countries,  and  the  disposal  of  these  funds  will  be 
a  matter  for  the  Peace  Conference.  If  no  such  reciprocal 
arrangement  existed,  it  would  obviously  be  out  of  the 
question  to  pay  any  part  of  such  funds  to  the  enemy. 

As  the  Board  of  Trade  represeutati\e  ijgmarked,  the 
subject  is  hedged  round  with  difficitlties.  and  no  step 
should  be  taken  without  the  fullest  consideration  of  the 
interests  concerned,  and  the  pnssilile  results  of  such  action. 
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AN     ELECTRICALLY-WELDED     SHIP. 

P.vRTiriLARS  are  now  available  of  the  intort'Siiiig — niul 
I'oniplctely  successful— experiment  in  rivctless  sliipliuilding 
carried  out  at  a  shipyard  on  the  South- Kast  Coast.  The 
first  steel  vessel  constructed  entirely  without  rivets  was 
recently  launched  in  the  presence  of  Lord  Pirric.  the  Con- 
troller-General of  Merchant  Shipbniklins;,  and  other 
representatives  of  the  Admiralty  and  the  War  Office.  She 
lias  since  been  in  service  with  full  cargo  during  exceptionally 
rough  weather,  and  has  answered  satisfactorily  in  every  way 
to  the  severe  tests  imposed. 

The  object  of  the  experiment,  to  which  considerable 
importance  was  attached  by  shipbuilding  authorities,  was  to 
prove  the  ability  of  welded  construction  to  withstand  the 
strains  peculiar  to  a  ship  at  sea.  This  principle  having 
been  established,  it  is  not  proposed  altogether  to  dispense 
with  riveting,  which  in  certain  sections  is  cheaper  and 
(]uicker  than  welding  :  it  is  intended,  however,-  that  fnture 
vessels  should  be  a  combination  of  riveting  and  welding.  The 
I'nited  States  Shipping  Board,  for  instance,  having  been  in 
close  touch  with  the  experimental  work,  is  making  arrange- 
ments for  the  construction  of  a  number  of  10,000-ton 
standard  shifxs  in  which  the  use  of  rivets  will  be  I'educed 
to  2?i  per  cent,  of  the  number  originally  re(]uired. 

The  recent  progress  achieved  in  electric  welding  by  means 
of  the  flux-coated  metal-electrode  process,  and  its  successful 
use  at  Admiralty  Dockyards  and  elsewhere  in  the  construc- 
tion of  fitments  and  superstructures  of  \arious  vessels,  led 
to  permission  being  obtained  for  the  erection  of  a  standard 
barge,  with  riveting  eliminated  and  electiric  welding  sub- 
stituted throughout.  Such  a  craft  is  exposed  to  considerable 
rough  usage  in  dock,  besides  being  subjected  to  severe 
towing  strafns.  In  order  to  utilise  material  already  avail- 
able on  site,  this  barge  differs  in  no  way  from  the  standard 
riveted  type  with  lapped  joints,  excepting  that  the  hull- 
plates  were  arranged  for  clinker  build  and  plate  edges 
joggled  to  permi);  horizontal  downward  welding,  in  order  to 
reduce  the  amount  of  overhead  work,  which  is  more  difficult 
to  execute. 

The  vessel  to  be  welded  was  l:^.j  ft.  between  perpen- 
diculars and  1(5  ft.  beam,  with  a  displacement  of  27.3  tons. 
The  hull  was  rectangular  in  section  amidships,  with  only 


"Mihuiiii  work  special  electrodes  were  ciiiploycd,  and  proved 
well  worth  the  slightly  increased  cost.  All  water-tight 
jiiinis  up  to  and  including  the  underside  of  bilge-plates  weir 
continuously  welded  both  inside  and  outside,  the  othei' 
watertight  joints  being  welded  continuously  on  one  side 
and  tack-welded  on  the  other.  On  the  shell-plating,  tin 
continuous  welding  was  on  the  outside  in  all  cases.  F<ii- 
internal  non-watertight,  joints  and  frame  con.struction,  tack 
welding  was  adopted,  the  length  of  welding  being  carefully 
calculated  to  give  a  margin  of  strength  over  a  simihii- 
riveted  joint. 

Taking  all  positions  of  work  into  consideration,  tiic 
average  .speed  was  4  ft.  per  hour  at  the  commencement, 
while  towards  the  end  of  the  work  an  average  of  7  ft.  an 
hour  was  easily  attained. 

As  to  the  comparative  cost  of  the  electric-welded  and 
riveted  barge,  in  labour,  245  man-hours  were  saved  in 
construction,   which  can  easily  be  imjiroved  011  in  fiitnix 


Fig.  1.— View   Along   Deck   of   Vessel,  Showing    Joints  is 
Deck  Platixg  asd  Hatchway  Coamings. 

the  bilge-plates  curved.  It  was  built  up  of  71  transverse 
frames,  and  contained  three  bulkheads,  those  fitted  fore  and 
aft  being  watertight  and  the  one  amidships  non-watertight. 
The  shell-plating  was  j  in.  and  ,^'^g  in.  thick.  All  joints 
were  lapped  in  the  manner  described. 

(.'uriously.  the  first-  day's  work  was  poor,  though  all  the 
operators  were  first-rate  men.  with  extensive  experience  of 
electric  welding  in  shops,  minor  repairs,  and  structural  work 
at  shipyards.     This  was  probably  due  to  the  novelty  of  the 

undertaking  and  to  the  position— lying  fiat  on  the  keel 

which  they  had  to  adopt  to  get  at  the  joints.  In  a  few 
days,  when  the  men  became  accustomed  to  the  job.  the 
speed  and  quality  of  the  work  improved  to  equal  workshop 
standard  practice.  With  the  more  difficult  welding,  such 
as  the  vertical  butt  joints  on  each  shell-plating,  and  over- 
head work  underneath  the  keel  and  on  bilge-plates,  it  was 
not€d  that  the  quality  of  the  welds  was  excellent.     For  this 


Fig.  2. — Interior  op  Vessel,  showing  Attachment  of  Side 
AND  Bilge  Plates  and  Longitudinal  Stringers  to- 
Transverse  Frames. 

work,  ilore  than  1,000  lb.  of  metal  was  saved,  owing  to 
the  absence  of  rivets,  but  greater  economy  will  result  when 
the  design  is  modified  to  suit  electric-welded  ship  construc- 
tion. The  total  cost  of  welding  was  £301,  detailed  as 
follows:  electrodes,  £178;  electfical  energy,  £61  ;  men's 
time,  £02. 

It  is  realised  by  Admiralty  experts  that  the  proportion  of 
cost  for  electrodes  is  high,  but  this  is  mainly  due  to  the 
present  limited  demand.  Demand  and  competition  will 
have  the  usual  effect,  and  should  reduce  the  cost  of  this 
item  by  at  least  (iO  per  cent.  It  will  then  be  possible  to 
build  a  vessel  of  this  size  with  an  estimated  saving  of  from 
2.5  to  40  per  cent,  of  time  and  about  10  per  cent,  of 
material. 

As  a  result  of  this  demonstration,  anew  design  of  bargt 
has  been  prepared,  in  which  it  is  proposed  to  incorporate 
electric  welding  and  riveted  construction  to  the  following 
extent: — 7'«  hfi  Welded:  Coamings,  shell  seams  to  frames, 
deck  butts  to  beams,  bulkheads  (including  boundary  bars), 
keel  plate  butts  to  be  welded  overlaps,  and  after  shell-seams 
welded. — To  he  Rimted :  Floor  riveted  to  fratpes,  beam 
knees  to  frames  and  beams,  frames  clear  of  shell  seams. 


Standard  Magneto  Drive-shaft  and  Coupling  Dimen- 
sions in  America.  At  the  recent  summer  meeting-  of  tlie  Americau 
Society  of  Automotive  Enffineera,  the  report  of  the  Enffine  Divisioi] 
of  its  Standards  Committee  was  adopted.  It  was  stated  that  the 
nominal  drive-shaft  diameter  and  length  and  the  distance  from 
the  drive-shalt  to  the  magneto  shaft  end  for  agricultural  tractor 
engines  had  already  been  standardised.  In  order  to  complete  the 
present  standard  the  following  were  recommended: — (11  Thi. 
magneto  drive-shaft  shall  be  of  selected  cold-rolled  material,  :i  in 
nominal  diameter.  The  diameter  limits  at  the  coupling  end  shall 
be  0-750  in.  and  0-749  in.  ;  (2)  couplings  for  engine  magneto 
drive-shafts  shall  have  bore  limits  of  0'7.505  in.  and  0-74'.t.5  in  ,  an  1 
shall  be  fastened  with  a  key.  In  placing  the  limits  on  couplin.^ 
bores  it  was  ascertained  that  standard  reamers  had  a  tolerance  of 
plus  or  minus  0000.5  in.  It  will  be  noted  that  a  coupling  with  ;; 
0'7iy5  in.  bore  is  a  press  tit  of  0  0005  in.  on  a  shaft  0750  in.  ii. 
diameter.  This  is  the  extreme  case,  and  is  not  considered  objection- 
able, but  preferable  to  a  loose  fit  with  A  larger  coupling. 
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THE     FUTURE     OF     COAL     U5INQ. 


By  W.  H.  booth. 


The  Interim  Report  of  the  ReconstrucHon  Committee 
dealt  with  the  question  of  power  almo.st  entirely  from  the 
ol(l-sti}ndin<::  view-point  of  the  man  who  wishes  to  manu- 
facture energy  in  the  shape  of  electi'icity,  and  to  sell  it  as 
such.  One  of  the  objects  of  the  Committee  appeared  to  Ije 
to  increase  the  amount  of  power  used  per  head  of  the 
working  population,  so  that  output  per  head  may  Ix;  increased 
and  wages  may  be  higher — all  of  which,  of  covirse,  pre- 
supposes  an  agreement  with  Trade  Unionism  that  the  wilful 
restriction  of  output  which  prevailed  prior  to  the  W'ar,  and 
still  exists  to  a  large  extent,  shall  cease.  But  the  Com- 
mittee further  desires  that  the  increase  of  output  shall  take 
place  without  any  increase  in  coal  consumption — a  consum- 
mation devoutly  to  be  wished,  and  only  to  be  reached  by 
an  utter  abandonment  of  the  parochial  methods  hitherto 
obtaining. 

The  report  makes  a  certain  limited  reference  to  the 
possible  conservation  of  the  valuable  l>y-products  which 
may  be  obtained  from  coal,  in  the  shape  of  oils,  motor  spirit, 
&c.,  before  using  such  coal  as  fuel,  but  the  matter  is  left 
quite  open,  and  no  line  is  indicated  on  which  such  by-products 
should  be  conserved.  Thus  the  (juestion  of  the  future 
motive  power  of  a  heat-electi'ical  works  is  left  open  as  between 
steam  and  internal-combustion  engines.  Thus  we  are  not 
carried  much  further  along  the  road  of  economy,  and  the  one 
anticipated  factoi'  in  arriving  at  a  better  economy  is  nothing 
more  than  our  old  friend  the  big  power  station  with  huge 
generating  sets.  With  a  maximum  boiler  efficiency  of 
80  per  cent.,  a  thermodynamic  efficiency  of  20  per  cent., 
a  conversion  efficiency  of  00  per  cent.,  and  a  transmission 
efficiency  of  SO  per  cent.,  the  overall  efficiency  is  11  ^  per 
cent.,  and  it,  is  extremely  doubtful  of  realisation.  The 
Committee's  anticipated  figure  is  1'54  lb.  of  coal  per 
H.p.-hour  delivered  at  the  consumers'  terminals,  or  1  V8  per 
cent,  if  the  coal  value  is  taken  at  14,000  b.th.u.  per  lb. 

Assuming  that  the  Committee's  figure  of  1-54  lb.  of  coal 
can  be  made  good,  or  21,.j()0  b.th.u.  per  terminal  H.p.-hour, 
and  that  a  fifth  of  this  is  lost  up  the  chimney  and  even 
20percent.  of  the  remainder  is  converted  into  electrical  energy, 
the  heat  in  the  steam  will  be  17,248  units,  and  the  heat  in 
the  condensing  water  will  be  13,800  units,  or  practically 
two-thirds  (64  per  cent.).  Apart,  then,  from  the  possible 
salvation  of  by-products  by  some  system  of  low-temperature 
distillation  and  the  use  of  the  caked  residue  under  boilers, 
there  would  still  be  lost  two-thirds  of  the  heat  value  of  the 
^fuel,  and,  with  a  distillation  system  for  residuals,  there 
would  be  large  volumes  of  non-condensable  gases  of  more 
than  ordinary  producer-gas  heat  potential  to  be  consumed 
in  metallurgy  if  possible,  or,  failing  convenient  disposal,  by 
gas  engines  producing  electrical  energy  and  feeding  into 
the  mains.  Here  there  are  at  once  found  side  by  side  the 
steam  turbine  and  the  large  gas  engine,  for  only  gas  engines 
of  large  power  would,  it  is  presumed,  be  regarded  as 
practicable. 

If  gas  engines  should  be  selected  for  the  main  power 
units,  their  coal  consumption  per  terminal  h.p.  would  not 
amount  to  more  than  1  lb.,  seeing  that  the  efficiency  of  a 
gas  producer  should  exceed  that  of  a  boiiler.  and  that  the 
efficiency  of  the  gas  engine,  if  not  yet  more  than  25  per 
cent.,  or  thereabouts,  may  I)e  anticipated  to  become  30  per 
cent,  when  the  fuel  is  fed  to  the  engine  on  the  Diesel 
principle  of  high-pressure  pure  air  compression,  with  fuel 
added  into  this  compressed  air  by  a  separate  compressor. 
In  this  case,  therefore,  there  would  still  remain  waste  heat 
to  the  amount  of  0,200  b.th.w.  per  terminal  h.p.  ;  this 
waste  heat  being  about  equally  divided  between  the  exhaust 
gases  and  the  jacket  w^ater. 

Is  this  vast  amount  of  waste  heat  to  be  saved  ?  Is  it  worth 
saving  •'  Is  it  possible  to  save  it  ?  These  are  questions 
which  should  not  be  summarily  dismissed  in  a  /wii  pussi/iiiiin 
attitude,  as  they  represent  what  will  be  the  national 
burden  of  responsibility  for,  in  each  case,  about  two-thirds 
of  the  heat  value  of  the  fuel  used,  though  for  the  gas  engine 
the  total  fuel  is  assumed  at  two-thirds  that  used  by  the 
steam  engine,  and  the  waste  beat  is,  therefore,  four-ninths, 


The  problem  in  some  respects  is  an  easier  one  with  steam 
power. 

However  regarded,  the  problem  of  saving  the  waste  heat 
is  apparently  one  which  puts  the  big  power  station  out  of 
consideration  //  fhe  enormous  amount  of  waste  heat  ran  lie 
iisefulti/  ronserred. 

If  it  cannot  so  be  coiLserved,  and  it  is  somewhat  to  be 
feared  that  this  is  likely  to  be  the  attitude  of  the  big-station 
advocate  who  will  not  listen  to  anything  which  would  put 
the  big  station  out  of  the  field,  there  still  remains  the 
question  whether  the  super-station  is  altogether  advisable. 
The  presence  of  a  super-station  means  an  enormous  concen- 
tration of  coal  transport  facilities,  and  it  represents  also  an 
easy  target  for  an  enemy.  International  compacts  would  be 
unavailing ;  it  would  be  fatal  to  generate  energy  at  so  few 
points  that  concentrated  aeroplane  attacks  could  seriously 
disorganise  any  large  fraction  of  our  manufacturing  capacity, 
and  what  would  be  the  effect  of  a  possible  invasion  which 
might  sever  the  main  transmissions  r  Whether  regarded 
politically,  technically,  or  economically,  the  problem 
demands  much  careful  thought  and  very  open  minds.  It 
cannot  be  dealt  with  in  an  off-handed  manner  by  any  pre-final 
ideas  as  to  means  or  systems,  for  the  possible  thermal  and 
chemical  economies  are  vast  indeed,  and  unless  future  wars  are 
to  be  rendered  impossible,  the  national  safety  must  come  first. 
There  does  not  seem  to  be  much  information  of  a  reliable 
order  on  the  question  of  the  heat  consumption  of  a  household 
or  an  individual,  apart  from  what  is  represented  liy 
electricity. 

Probably  no  electric  light  company  can  state  the  total 
number  of  persons  served  liy  it,  though  this  may,  perhaps,  be 
approximated  as  five  times  the  number  of  dwelling  houses, 
which  surely  is  known  to  some  accuracy.  It  should,  there- 
fore, be  possible  at  once  to  state  the  electrical  consumption 
per  head  in  various  classes  of  residential  areas.  Given  a 
means  of  so  arranging  electrical  supply  that  waste  heat 
can  be  supplied  to  all  households  concerned,  it  would  seem 
that  on  a  sound  system  of  heat  distribution  within  a  limited 
radius  an  enormous  fuel  economy  would  be  secured,  for  the 
great  fuel  consumers  are  the  fires  in  living  rooms  and  the 
kitchen  range,  both  of  which  appliances  send  not  far  from 
!).')  per  cent,  of  their  heat  up  the  chimney. 

Is  electricity  to  be  sent  out  at  a  cheap  rate  from  huge 
stations,  or  from  smaller  stations  exposed  to  less  danger  of 
interruption  ?  In  this  second  case  it  would  almost  appear 
that  no  great  effort  need  be  made  towards  motive  efficiency, 
for  the  heat  demand  would  probably  outrun  the  heat  supply. 
Real  economy  would  result  from  a  central  communal 
heat  supply,  and  electricity  would  be  a  secondary  product 
to  heat,  or  might  very  easily  become  so,  and  one  result  of 
this  would  be  that  simpler  and  cheaper  machinery  might  be 
used.  The  writer  has  supplied  such  cheap  machinery  when 
called  on  to  pump  water  at  50°  F.  to  be  used  in  a  swimming 
bath  at  70°.  The  wasteful  little  steam  engine  with  a  sur- 
face condenser  could  only\heat  the  water  to  60  ,  and  further 
direct  boiler  steam  added  the  other  10°.  Engine  economy 
would  have  been  wfisted  capital.  It  is  to  this  end  that 
central  house  heating  should  aim  ;  and  with  this  to  consider, 
and  the  possible  superiority  of  low-pressure  boilers  and 
simple  machinery,  the  actual  overall  economy  would  be 
enhanced,  for  the  cost  of  attendance,  repairs,  oil,  and  waste 
would  all  be  minimised.  With  the  super-station  the  present 
wasteful  domestic  fuel  problems  would  continre. 


Electric  Vehicle    Progress. — According  to  the  Electric 

Vehicle  Section  of  the  .N'.E.L.A.,  New  York,  the  Norwegian  Govern- 
ment has  placed  initial  orders  with  American  manufacturers  for  50 
heavy-duty  electric  trucks,  to  be  used  in  various  communities  for 
the  distribution  of  food  which  must  be  distributed  in  such  a  way 
as  to  avoid  waste  and  spoilage  and  to  assure  minimum  transporta- 
tion costs.  In  Norway,  gasolene,  when  procurable,  costs  $1  per 
gallon  and  electricity  2  cents  per  KW.-hour.  The  electric  vehicle 
successfully  competed  with  the  gas  oar  when  gasolene  cost  15  cents 
per  gallon  and  electricity  5  or  more  cents  per  KW.-hour.  Many 
Norwegian  cities  have  adopted  electric  vehicles,  large  orders  being 
placed  with  American  manufacturers.  Electriotruoks  are  also  being 
successfully  operated  by  a  number  of  commercial  concerns,  and 
demands  for  electric  passenger  cars  are  in  excess  of  shipping 
facilities. 

The  Gloucester  E.L.  Committee  ha-s  d?(;Wed  \/o  p«rcl;ase  an  electric 
lorry  for  handling  coal  and  ashes. 
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MINING     ELECTRICAL     ENQINEERINO. 

Bv  CHRIS.  JONES,  M.I.E.E. 


h  has  for  some  years  past  i^een  recognised  that  electrical 
power  is  the  motive  power  par  excellence  for  mining  work, 
and  that  an  efficient  and  reliable  supply  of  electricity  is  in- 
di^p<.'nsi^hle  to  the.  prosiierity  of  these  industries,  and  with 
the  progress  of  time  the  successful  working  of  our  mineral 
tields  will  more  than  ever  be  dei)endent  on  transmitted  iwwer. 
It  is,  therefore,  of  vital  importance  that  those  of  us  who 
are  engaged  at  home  should  exert  every  effort  towards  in- 
creasing the  efficiency  and  reducing  the  cost  of  generating, 
distributing,  and  applying  the  electrical  pow'er  in  mines  and 
kindred  industries,  at  the  same  time  aiming  at  the  mainten- 
ance and  improvement  of  safety,  simplicity,  and  reliability. 
This  paper  will  be  confined  to  a  consideration  of  the  elec- 
trical system. 

The  question  of  a  standard  frequency  is  of  great  import- 
ance, especially  so  in  view  of  the  linking-up  proposals  'of 
\arious  supply  systems.  While  frequency  changers  are  suc- 
cessfully in  use  at  colheries  in  this  country,  the  writer 
thinks  that  they  are  best  avoided,  as  they  introduce  high 
exix;nditures  and  e.xtra  plant  upon  which  the  supply  of 
power  will  be  dependent.  The  three-phase,  50-period,  system 
has  proved  sufticiently  flexible  to  be  used  for  all  colliery 
purposes,  the  great  advantage  being  that  with  this  jxiriodi- 
city,  speeds  up  to  3,000  n.p.M.  can  be  obtained  as  a  maximum 
of  1,500  R.p.M.  for  "is  periods.  The  increased  speed  range 
not  only  results  in  economy  in  working  and  lower  cost,  but 
allows  more  latitude  in  design.  The  increased  speed  is  of 
great  advantage  for  centrifugal  pumps,  which  are  very  promi- 
nent on  a  large  scale  in  the  South  Wales  coalfield.  With 
motors  of  moderate  pow'er  suitable  for  single  reduction  haul- 
age gears,  it  is  found  that  with  50  periods  the  cost  is  high, 
the  power  factor  poor,  and  the  space  occupied  large  com- 
pared with  '25-period  motors,  so  that  25  period  has  its  advan- 
tage for  such  gears,  but  the  tendency  to-day  is  to  introduce 
double  reduction  gear  or  tandem  sets,  owing  to  the  width 
occupied  by  single  reduction,  ki  that  the  effect  of  squeeze 
may  be  minimised.  The  '2.5-period  supply  is,  however, 
adopted  in  some  districts,  and  is  to  be  commended  if  speeds 
above  1,500  R.P.M.  are  not  required. 

Should  there  be  a  public  power  supply  station  near  to  the 
colliery,  it  is  well  to  adopt  the  periodicity  of  that  supply, 
because  it  can  then  be  used  as  a  stand-by.  In  some  cases 
the  shutting  down  of  generating  plants  may  be  effected  at 
times  of  light  loads  when  such  plants  are  working-  unecono- 
mically.  There  is  also  the  possibility  of  surplus  supply  being 
available  from  the  colliery  exhaust  and  mixed  pressure  sets. 
This  could  be  fed  to  the  mains  of  the  power  company  with 
advantage  to  both  parties. 

The  question  of  power  factor  is  one  that  calls  for  special 
consideration,  inasmuch  as  it  has  not  received  the  attention 
it  merits.  When  laying  or  carrying  out  extensions,  it  is 
highly  important  that  the  question  of  power  factor  should 
be  kept  well  to  the  front,  in  order  to  permit  of  the  highest 
possible  power  factor  being  obtained,  as  it  is  from  a  point 
(if  view  of  a  power  company  and  those  who  are  supplying 
their  own  power,  a  matter  of  real  importance,  as  it  vitally 
affects  the  capital  expenditure  in  the  itenxs  of  generators, 
transformers,  and  mains.  There  is  no  doubt  that  many 
alterations  in  existing  lay-outs  can  be  made  which  will  have 
the  effect  of  largely  improving  present  power  factor  condi- 
tions, .^ny  alteration  in  tariff  which  would  place  a  premium 
on  high  power  factor  would  undoubtedly  result  in  an  all- 
round  improvement.  There  are  but  few  power  supply  com- 
panies that  will  offer  any  inducement  t'o  improve  the  power 
factor,  the  cost  being  the  same  whether  it  is  0.5  or  0.9  p.f. 
The  lower  the  nower  factor  the  higher  the  current  for  a 
siven  useful  load,  and  consequently  the  greater  the  c'r 
losses,  the  increased  losses  beuig  inversely  proportional  to  the  ' 
square  of  the  power  factor.  A  low  power  factor  is  due  to 
the  macnetising  cun-ents  of  power  transformers,  esnecially 
when  lightly  loaded.  This  is  of  importance,  and  is  increas- 
ingly so  the  larger  the  plant  under  consideration.  Low  power 
fictor  is  also  due  to  induction  motors,  which  is  the  most 
prolific  of  all  sources.  The  low  power  factor  must  not  be 
attributed  to  the  makers  as  not  being  able  to  supply  a  motor 
of  hinh  nower  factor.  This  is  quite  nracticable,  but  it  raav 
<-ntail  a  higher  price  than  is  warranted  bv  the  benefit  derived 
f''  stipulate  for  much  higher  values  than  manufacturers'  ston- 
diirt  .  Tlie  question  is  one  for  the  user  to  deride  as  to  what 
bo  has  to  sacrifice  in  order  to  obtain  a  high  power  factor 
motor.  The  point  apart  from  the  design  which  requires 
emphasising,  and  which  has  often  a  larcer  influence  on  the 
nower  factor  of  the  power  consumed  by  the  motor  installation, 
1=  the  installing  nf  motors  for  certain  work  much  larger  than 
t'ley  need  be.  The  power  factor  of  the  average  load  taken 
hv  such  motors  being  nt  once  reduced.  This  ^was  the  ten- 
dency when  chanpmtr  from  steam  to  electric,  especially  so 
when  usmc  the  -old  original  mechanical  devices.  There  is 
nothing  really  gained  bv  adopting  such  a  policv,  but  quite  the 
yeverse.  as  on<>  of  the  chief  advantages  of  the  induction  motor 
IS  Its  power  to  meet  any  overload  without  damage  so  long 
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as  it  is  not  overheated.  Of  course,  the  size  of  motor  must 
never  be  cut  down  sufficiently  to  prevent  its  being  able  to 
stand  up  to  the  maxuiium  momentary  torque  impressed  on  it 
in  ordinary  working,  but  it  is  often  possible  to  use  a  motor 
which  is  very  wmch  smaller  than  would  be  necessary  if  the 
overload  had  to  be  kept  within,  say,  twice  full  load.  An  example 
of  such  a  case  is  a  punching  machine,  where  the  power  fluc- 
tuates over  a  long  range.  In  such  a  case  the  maximum  torque 
obtainable  from  the  motor  is  generally  the  limiting  factor, 
and  even  if  the  maximum  power  required  is  two  or  throe 
times  the  output  of  the  motor  at  its  continuous  running 
rating,  the  motor  will  never  be  fully  heated.  It  is,  therefore, 
very  necessary  when  selecting  motors  to  analyse  each  parti- 
,cular  type  of  work,  and  to  ascertain  what  the  heating  effect 
'on  a  motor  will  be,  and  whether  this  heating  effect  is  the 
limiting  factor  in  deciding  on  the  size  of  the  motor  to  Ixi 
chosen,  or  whether  the  maximum  torque  fixes  the  limit.  If 
a  careful  analysis  is  made  in  this  way.  not  only  is  it  possible 
to  reduce  the  cost  of  the  motor  considerably  without  in  any 
way  reducing  the  reliability  of  the  plant,  but  the  ix>wer  factor 
of  the  average  load  taken  by  the  motor  will  be  kept  at  a 
relatively  high  figure. 

It  has  been  the  practice  of  some  makers  to  offer  liberally 
rated  motors  in  order  to  withstand  the  ix'rmissible  temiJera- 
ture  rise,  at  the  expense  of  low  power  factor.  Another  factot 
is  that  motors  of  different  sizes  are  standardised,  and  thif 
practice  is  to  be  recommended  in  collieries  having  a  large 
number  of  motors.  An  alteration  in  the  amount  of  air  gap 
in  an  induction  motor  does  not  sen.sibly  alter  the  cost,  and 
produces  more  effect  on  the  power  factor  than  any  slight 
changes  in  the  design;  but  an  important  practical  feature  is 
introduced,  due  to  the  greater  risk  of  breakdown  with  small 
clearance,  and  it  is  essential  to  bear  in  mind  and  to  recog- 
ni.se  that  the  induction  motor  is  essentially  a  high-speed 
machine.  The  slower  the  speed  the  higher  the  cost,  com 
bined  with  lower  efficiency  and  power  factor.  It  is  an  advan- 
tage to  employ,  if  possible,  a  few  large  motors  in  preference 
to  a  large  number  of  small  ones,  .\nother  cTuse  is  the  strain- 
ing for  too  low  temperature  rise.  It  is.  however,  advisable 
to  compromise  between  high  efficiency,  power  factor,  and 
reliability.  The  .author  finds  that  coal-cutt^  imotors  give  a 
reasonable  power  factor,  considering  the  size  of  air  gap  and 


Fig.  1.  Fig.  l>. 

1"1G.    1.— AURANGEMENT   OP  St.WIC   CONDENSERS   TO  IMPROVE 

Power  Factor. 

Ji'iu.  2. — Char.'.cteristic  Curves  oif  Three-phask  Induction 

Motor,  showing  Condenser  Ei'kect. 


its  reliability.  In  cases  where  a  motor  will  operate  on  & 
fluctuating  load,  and  run  light  for  long  periods,  the  selection 
of  the  highest  speed  and  lowest  horse-power  is  of  special 
importance  in  view  of  the  large  current  taken  at  reducea 
loads. 

It  is  essential  that  the  apparent  efficiency  of  motors  be  as 
high  as  possible  in  order  that  the  plant  be  profitably  loaded 
to  the  highest  possible  extent.  The  apparent  efficiency  is  the 
product  of  actual  efficiency  and  povJer"  factor,  and  therefore 
represents  volt-ampere  input,  and  as  the  capacity  of  a  gene- 
rating station  and  distribution  system  is  limited  by  the  k.v.a. 
output,  the  matter  is  of  the  greatest  importance.  The  author, 
however,  .strongly  urges  that  the  power  factor  of  installation 
be  improved  by  adding  devices  which  are  available  for  powei 
factor  correction.  It  is  gratifying  to  find  .some  "go  ahead" 
colliery  owners  who  have  appreciated  its  importance,  and  it 
is  by  such  ventures  that  the  be.st  improvements  can  be 
effected.  Some  collieries  decided  to  improve  the  power  factor^by 
the  installation  of  static  condensers.  Fie.  1  shows  the  outline 
of  the  system,  the  condensers  being  fixed  at  sub-stations  at  end 
of  feeders,  in  order  to  effect  the  savins  in  feeders,  kc,  these 
being  placed  on  600-volt,  50-cycle  circuits.  Some  of  these  have 
been  in  u.se  for  three  years,  and  up  to  the  time  of  writing 
not  the  slightest  trouble  has  been  experienced  with  any  of 
them,  and  in  some  cases  they  are  fixed  underground,  the 
maintenance  costs  being  approximately  nil.  Others  are  being 
installed  on  in-bve  feeders,  which  will  reduce  the  line  cur- 
rent of  a  particular  feeder,  and  obviate  the  necessity  of^  pur- 
chasing larger  cable.     There  is  a  great  deal   to  be  said  in 
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favour  of  this  type  of  appliance,  as  they  can  be  fixed  across 
motor  terminals  in-bye  in  mines  without  the  slightest  diffi- 
culty. Fig.  '2  shows  the  effect  of  a  59  mfd.  capacity  con- 
denser on  a  '20-H.P.   motor;   the   results  are  self-explanatory. 

The  introduction  of  these  condensers  effected  the  shutting 
down  of  a  '200-kw.  set  and  a  boiler,  the  one  set  being  able 
to  do  the  work,  the  saving  effected  having  more  than  com- 
pensated for  the  initial  outlay.  It  is  important  to  take  the 
greatest  care  in  not  introducing  too  much  capacity  on  the 
system,  otherwise  trouble  may  arise  due  to  resonance  effects. 
At  the  present  time  3,000-volt,  50-cycle  condensers  are  in  use 
successfully. 

Use  may  be  made  of  phase  advancers,  such  as  that  of 
Prof.  Kapp's  patent  vibrator.  This  is  in  use  successfully  on 
large  motors,  and  there  should  be  a  good  field  for  its  applica- 
tion where  there  are  a  number  of  motors,  and  where  there 
is  a  D.c.  supply  available.  This  latter  requirement  is  i)erhaps 
the  chief  drawback  to  its  use  in-bye  in  mines. 

The  advancer  may  be  used  as  a  slip  regulator,  which  has 
been  done  by  the  American  Westinghou.se  Co.,  in  connection 
with  a  rolling  mill  motor  of '2.600  h. p.,  which  is  now  capable  of 
being  overloaded  to  4,000  h.p.  The  inventor  of  this  advancer 
has  also  patented  an  advancer  of  rotary  type,  but  has  not 
made  one  yet  on  account  of  the  war  interfering  with  private 
work,  and  he  instanced  to  the  writer  a  case  where  he  had 


phase  star  reactance  to  the  main  bus-bar.     The  writer  is  of 
opinion   that  future  legislation    will   make   it   compulsory   to 
earth  the  neutral  of  a  mining  installation,  in  order  that  leak- 
age protective  gear  may  be  universally  adopted. 
{To    be   contiyiued.) 


Figs.  3  &  4.— Diagrams  of  Condenser  Connections. 


worked  out  a  design  for  a  400-h.p.  mill  motor,  consuming 
about  a  quarter  million  units  a  year.  The  saving  in  cost  of 
current  (i'4  per  annum  on  k.v.a.  basis  plus  id.  per  unit  of 
power  actually  used)  is  about  ±'l,OtlO,  which  is  more  than  the 
cost  of  the  phase  advancer,  so  that  the  speculation  would 
have  been  a  most  profitable  one  to  .the  consumer,  and  of 
great  advantage  to  the  supply  company.  Use  may  also  be 
made  of  rotary  converters  and  synchronous  motors  for  the 
improvement  of  power  factor.  The  latter  may  be  used  as 
rotary  condensers  m  the  same  manner  aa,  spare  alternators, 
which  caj^  be  dismantled  from  the  prime  mover.  Syn- 
chronous motors  may  well  be  applied  for  the  driving  of 
mechanical  equipment.  In  these  cases  mechanical  work  is 
-  obtained  at  the  same  time  that  the  power  factor  is  improved. 

Cases  may  be  cited  where  savings  of  i£'20  to  ^640  per  week 
have  been  effected  on  small  installations  by  the  improve- 
ment of  power  factor.  If  by  careful  attention  to  details  the 
consumer  improves  the  power  factor  of  his  plant  an  arrange- 
ment to  the  mutual  benefit  of  both  parties  could  be  arrived  at. 

The  modem  practice  is  to  earth  the  neutral  point  of  alter- 
nators on  all  systems,  and  this  is  best  done  through  resist- 
ances, as  it  provides  a  means  of  protection  to  the  plant,  and 
is  an,  insurance  against  serious  interruption  of  supply.  The 
earthing  resistance  should  be  designed  to  pass  sufficient  cur- 
rent to  operate  with  certainty  any  automatic  protective  device 
on  the  machines  or  feeders;  it  is  essential  that  the  resistance 
be  so  rated  to  carry  the  maximum  current  continuously  for 
two  minutes  without  being  destroyed.  The  claim  of  advo- 
cates of  the  insulated  system,  that  this  system  may  be 
worked  with  one  phase  earthed,  is  void,  in  view  of  the  auto- 
matic isolation  of  a  faiilty  feeder,  in  the  event  of  a  fault  occur- 
ring, as  called  for  in  the  Home  Office  Rules.  The  claim  also 
that  two  overload  trip  coils  only  are  required  is  also  uncalled 
for  under  certain  conditions.  With  earthed  neutral  and  protec- 
tive leakage  trip  gear,  two  overload  coils  only  are  required. 

Where  automatic  generator  switches  are  used,  it  is  now  be- 
coming the  practice  to  earth  several  running  machines,  so 
that  during  the  existence  of  an  arcing  fault  on  the  system, 
the  serious  risks  which  accompany  the  breaking  of  the  earth 
connection  may  be  avoided.  With  machines  having  sepa- 
rate resistance  between  mid-point  and  earth,  switches  are 
not  required  in  the  earth  connections.  Mid  the  current  which 
circulates  betweep  the  machines  is  minimised.  This  system 
may  be  con.sidere(l  expensive  with  a  number  of  machines. 
the  mid-point  may  be  connected  to  earth  bar.  and  from  bar 
•through  resistance  to  earth,  and  if  the  machines  are  of 
Bimilar'  designs  they  may  be  paralleled  on  to  a  common 
earth  bus-bar. 

The  writer  has,  however,  met  with  cases  where,  owing  to 
I  so  much  difference  in  design,  the  circulation  of  excessive  cur- 
'  rent  throughi  the  common  connection  made  it  imperative  to 
use  two  bars.  In  a  case  where  non-nutomatic  generators  are 
employed  it  is" only  necessary-  to  enrth  one  running  machine. 
When  the  neutral  points  of  mnchines  are  not  ,Tcces?ibIe.  and 
m  a  case  w'here  a  number  of  small  machines  which  will  not  run 
together  successfully  although  the  neutral  may  be  accessible. 
an  artificial  neutral  may  tie  introduced  by  connecting  a  throe- 


RELAY  AUTOMATIC  TELEPHONES  AT 
AUSTRALIA  HOUSE. 


Just  over  four  years  ago  (July  lOth,  1914)  we  described  the 
new  automatic  telephone  system,  consisting  entirely  of  relays, 
of  Messrs.  Betulander  and  Palmgren.  We  are  now  enabled, 
by  the  courtesy  of  the  Relay  Automatic  Telephone  Co.,  Ltd., 
owners  of  the  patents  outside  Sweden,  to  describe  an  ex- 
change on  this  system  for  inter-office  communication  which 
they  have  installed  at  Austraha  House,  which  was  visited  by 
the  King  on  Saturday  last. 

The  equipment  of  the  exchange,  which  has  been  working 
for  over  twelve  months,  is  for  80  lines,  but  the  racks  fitted 
provide  for  '200.  At  pre.sent  74  telephones  are  in  use.  That 
such  installations  are  valuable  labour-savers  may  be  gauged 
from  the  fact  that  these  -74  telephones  make  nearly  600  calls 
per  day. 

The  automatic  exchange  is  located  in  a  small  room  on  the 
fourth  floor,  from  which  11  lO-pair  lead-covered  cables  radiate 
to  eight  distribution  boxes  fitted  in  convenient  parts  of  the 
buUding.  From  these  distribution  boxes,  a  twin  lead-covered 
cable  is  run  to  each  telephone.  The  cables  and  the  office 
wiring  are.  of  10-lb.  conductors,  enamelled,  cotton-covered 
and  waxed,  and  lead-covered.  Use  is  made  generally  in 
cabling  of  the  ventilation  ducts  over  the  corridors,  and  of 
two  ventilation  shafts,  one  on  the  Strand  side,  and  the  other 


Pig.  1.— SuBscKiBiiii's  Telephone, 


on  the  Aldwych  side  of  the  building,  .\mple  provision  is 
made  in  the  cables  to  the  distribution  boxes  for  future 
growth,  the  single-pair  cables  being  run  as  new  telephones 
.are  fitted.  Tkis  arrangement  gives  great  flexibility,  and 
es{)ecially  facilitates  the  removals  which  take  place  in  large 
office  blocks,  owing  to  re-arrangements  of  staff  with  the 
growth  of  the  business.  In  such  cases,  an  official  can  retain 
his  original  telephone  number,  which  is  a  great  convenience. 
In  some  cases,  where  two  officials  share  a  room,  but  where 
the  traffic  does  not  warrant  two  lines  being  run,  instruments 
are  fitted  in  parallel  in  order  that  either  can  use  the  tele- 
phone without  leaving  his  desk. 

The  system  which  has  tjeee  installed  is  unusually  interest- 
ing from  the  fact  that  all  the  operations  of  numbe/- selecting 
and  connecting,  ringing,  and  disconnecting,  are  performed 
by  simple  telephone  relays  of  the  same  kind  as  those  usually 
employed  in  ordinary  manual  telephone  exchanges.  None 
of  the  more  or  less  complicated  electromechanical  switches 
usually  essential  to  an  automatic  telephone  system  are  em- 
ployed. The  maintenance  charges  of  such  apparatus  are 
claimed  to  be'  very  low.  because  mechanical  wear  and  tear 
has  been  reduced  to  a  minimum.  The  relay  armatures  work 
on  a  substantial  knife  edge,  and  have  a  movement  of  less 
than   l/3'2   inch.     Relays   require   no   oiling   or  cleaning. 

The  requisite  energy  for  talking,  signalling,  and  operating 
the  relays  is  obtained  from  a  small  24-volt  battery  of  accumu 
lators,  which  are  fitted  in  duplicate  to  enable  one  set  to  be 
used  whilst  the  other  is  Being  charged  from  the  electric 
pupplv  raain. 
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The  telephones  m  use  are  of  three  patterns,  of  which  one 
is  shown  in  tig.  1.  adapted  for  tahle  or  desk  use.  This  figure 
also  shows  the  very  convenient  form  ■  of  directory  that  is 
provided.  The  other  patterns  aio  lespectivoly  a  wall  wt  and 
a  special  form  of  desk  set  embodying  a  hand  combination 
telephone. 

Pitted  to  each  instrument  is  a  dial,  by  the  manipulation 
of  which  connection  may  be  had  with  any  other  number  on 
the  system,  in  the  usual  way.  If  the  wanted  number  is 
■"eugiiged,"  an  intermittent '  buzzer  sound  is  heard  in  the 
telephone.  The  caller  replaces  his  telephone  on  its  rest,  and 
calls  again  later. 

Fig.  2  shows  a  general-  view  of  the  plant  at  Australia 
House.  Lnit  construction  is  employed,  the  relays  being 
mounted  and  wired  in  groups.  It  is  claimed  that  this  simpli- 
fies the  in.stalling  of  the  apparatus,  and  facilitates  extensipn 
by  units  of  ten  lines,  without  interfering  with  the  existing 
equipment. 

Fig.  3  shows  the  .simple  unit  with  which  the  relay  sy.stem 
is   built  up. 

Primarily  the  sub.scribers  are  divided  into  .Vline  groups, 
each  having  access  to  a  number  of  links  which  are  common 
to  both  outgoing  and  incoming  calls.  In  practice,  two  5-Vme 
groups  are  assembled  on  a  common  frame  to  foriVi  a  10-line 
unit.  Almost  all  the  wiring  is  done  in  the  works,  leaving 
a  uiininuuu  number  of  .s<ildeied  connections  to  be  made 
on   site. 

We  will  suppose  that  subscriber  No.  281  calls  subscribe!; 
Na  347.  When  No.  281  takes  his  receiver  off  the  hook,  the 
line  relay  associated  with  his  line  closes  a  circ\iit  resulting 
in  the  first  available  connecting  relay  energising  and  con 
necting  No.  281  to,  say,  link  1,  which  it  is  assumed  is  dis- 
engaged, while  at  the  same  time  a  connecting  relay  is 
energised  and  connects  link  1  to  OUT  trunk  2.  A  relay  at 
the  A  and  B  feed  of  OUT  trunk  2  now  energises,  also  the 
cut-off  relay  of  No.  iSl,  which  releases  the  line  relay. 

No.  281  now  proceeds  to  dial  for  No.  347.  When  the  dial 
plate   is   released   for  the   hundreds  impulses,   OUT  trunk  2 


Fig.  2.- 


-Eel.ii'  Adtophone  Exchange  for  200  Lines 
(80  lines  equipped). 


will  at  the  first  impulse  obtaih  exclusive  connection  with 
selector  1,  if  it  is  disengaged,  via  .selector  connector  1. 

The  dialling  of  the  three  digits  will  set  a  train  of  impulse 
relays  in  the  selector  which  act  a.s  intermediaries  to  energise 
particular  relays  for  the  required  hundred,  ten.  and  unit, 
and  in  conjunction  with  a  group  of  relays,  call  the  marker, 
estabhsh  a  marking  circuit,  particular  to  No.  347,  terminating 
on  the  connecting  relays  of  that  line. 

As  a  result  the  connecting  relay  on  the  first  idle  link,  say. 
No.  1,  in  the  5-hne  unit,  which  includes  No.  347,  will 
energise,  also  an  associated  relay,  connecting  No.  347  to 
link  1,  and  link  1  to  IN  trunk  1. 

.At  the  same  time,  a  conrfecting  relay  in  the  trunk-con- 
necting group  will  energise  and  connect  OUT  trunk  2  to 
IN  trunk  1,  completing  the  connection  between  Nos.  281 
and  .347. 

When  the  connecting  relays  have  energised,  the  selector 
connector  No.  1  on  OtfT  trank  2  de-energises  and  r^eases 
the   selector  and   marker  for  other  calls. 

At  the  A  and  B  feed  ringing  is  then  connected  to  the 
called  line,  and  is  cut  off  immediately  the  called  subscriber 
answers.  Th^  two  subscribers  are  connected  Ijy  a  "  Storife  " 
system  transmission  circuit. 

The  connectioi;  is  released  by  the  opening  of  the  holding 


circuit  of  the  connecting  relays  when  the  calling  fubscriber 
hangs  up  his  receiver.  If,  however,  the  called  subscriber 
hangs  up  first,  the  connection  will  be  released,  after  a  delay 
of  approsimately  one  minute,  provided  that  the  caller  hiis 
not  cleared  in  the  meantime. 

It  is  understood  that  this  delayed  release  by  the  ejilUil 
subscriber  is  provided  where  the  plant  is  unatt.ended.  ami 
that  a  back  release  alarm  can  be  fitted  instead  if  required. 

If  the  wanted  number  is  engaged,  the  selector  and  marker 
release  and  busy-back  are  connected  to  the  calling  line  at 
the  A  and  B  feed. 

A  thermostatic  timing  device  is  fitted  to  each  ,OUT  trunk 
to  nolify  faults  or  errors  in  dialling,  and  to  restore  the  relays 
to  normal  under  abnormal  conditions. 

Provision  is  made  at  the  selectors  to  render  inelTeetive 
accidental  impulses  sMt  by  the  subscriber's  switch-hook. 


Uil;.  <i.  — O.XL    Ul'     JUL    itLLAiS. 

The  operation  of  the  system  is  remarkably  quick;  within 
a  second  of  the  completion  of  the  dialling  the  bell  is  ringin;i 
at  the  called  .subscriber's  station,  or  the  "engaged"  signal 
is  given  at  the  caUing  station.  Thanks  to  this  feature,  and 
to  the  fact  that  the  selecting  apparatus,  when  it  has  com- 
pleted a  connection,  is  instantly  set  free  to  take  another, 
only  two  selectors  are  needed  for  the  operation  of  this  Sd-line 
exchange.  Faults  are  exceedingly  rare,  owing  to  the  perfec- 
tion of  modem  relays,  and  attendance,  thus  forms  a  trifling 
item.  The  .simplicity  and  flexibility  of  the  system  are  also 
great  advantages. 


.     LEGAL. 

Kio  Ti.NTo  Co.,  Ltd.,  v.  A.  E.  G.  Elkotujc  Co.,  Ltd.,  akd 

X.  E.  C  Electric  Co.,  Ltd.,  v.  Rio  Tinto  Co.,  Ltd. 

(Consolidated.) 

Mr.  MuiR  MACKENZIE,  High  Court  Othcial  Referee,  on 
July  30th  gave  judgment  in  these  cross  actions, •which  eom- 
jnenced  on  July  1st,  and  lasted  14  days,  and  which  related 
to  the  supply  of  machinery  for  the  extraction  of  cop[ier  from 
the  ore  of  the  Rio  Tinto  mines.  The  A. E.G.  Co.  claimed  for 
the  supply  of  a  turbo-blower,  and  the  Rio  Tinto  Co.  claimed 
damages  for  the  failure  of  the  machine  to  do  the  work  re- 
quired of  it,  and  for  consequent  loss  of  profit. 

The  Official  Referee,  in  giving  judgment,  explained  the 
causes  of  action  and  how  the  proceedings  had  arisen  out  of 
the  award  of  the  arbitrator.  A  tender  for  the  new  blower  was 
sent  in  by  the  defendants  and  accepted,  and  an  order  was 
given  for  "it  in  July,  1913.  The  reason  why  the  completion 
and  trial  of  the  new  blower  could  not  take  place  at  first  \yas 
that  the  whole  of  the  plant  had  not  been  dehvered  owing 
to  the  late  delivery  of  the  plans.  The  declaration  of  war 
affected  the  situation  of  both  parties  in  many  ways.  In 
November,  1914,  the  defendants  asked  for  a  cheque  for  i'1,154, 
being  the  amount  of  the  .second  instalment.  After  February 
7th,  1915,  the  whole  plant  was  ready,  subject  to  a  few 
small  matters  being  put  right,  but  defendants  declined  to 
send  an  erector  unless  the  second  instalment  was  paid.  The 
plaintiffs  desired  to  use  the  blower,  and  after  communica- 
tions by  letter  and  by  telegram  an  ercstor  was  sent  from  the 
Spanish  company.  On  July  21st,  when  everything  was  ready, 
the  defendants  withdrew  their  erector.  Against  this  the 
plaintiffs  protested,  but  he  did  not  return.  On  August  9th, 
the  plaintiffs  at  the  mines  proceeded  to  prepare  the  machine 
for  starting  up.  Tlie  trial  was  continued  at  various  dates  to 
September"  8th,  when  at  a  speed  of  1,3.50  r.p.m.  the  plant 
broke  down.  The  defendajitfi"  Were  not  then  informed  of 
anything  that  had  taken  place.'  At  an  interview  presided 
over,  by  a  Board  of  Trade  supervisor,  an  agreement  was 
arrived  at  that  the  defendants  should  send  out  a  man  forth- 
with to  .start  up  the  jnachine.  and  as  soon  as  it  was  working 
commercially  the  second  instalment  should  _  be  paid.  On 
September  2(ith  Mr.  Daft'/  arrived  at  the  mines,  and  frjiind 
that  the  shaft  was  bent.  A  new  shaft  was  made  and  sent  out. 
and  the  blower  with  the  new  shaft  was  afterwards  tried 
when  alterations  had  to  he  made  in  order  to  raise  the  critical^ 
speed  above  the  working  .speed.  Again  it  broke  down,  and 
a  new  shaft  had  to  be  sent  out.  which  worked  satisfactorily. 

The  first  claim  he  had  to  deal  with  was  that  of  damages 
for  breach  of  contract.  The  arbitrator  had  found  that  there 
was  a  radical  defect  in  design — that  the  critical  speed  was  too 
much  below  working  speed.  The  blower  was  not  in_  con- 
formity w^ith  the  tontract,  and  in  that  regard  the  plaintiffs 
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were  entitled  to  recover  damages  for  breach  of  contract  unless 
important  defences  prevailed.  One  of  these  was  that  plain- 
tiffs deprived  the  defendants  of  the  opportunity  of  making  a 
trial,  and  by  starting  the  blower  themselves  they  had  freed 
the  defendants  from  their  contract.  In  July,  1914,  the  plain- 
tiffs were  not  ready  to  make  the  test,  and  defendants'  man 
who  would  have  made  the  test  was  withdrawn.  Taking  the 
tindings  of  the  arbitrator,  it  had  been  established  that  the 
delivery  of  the  requisite  documents  had  been  delayed  for 
more  than  three  months,  and  that  by  reason  of  that  delay 
defendants  were  unable  to  complete  the  work  within  tlje 
time  specified  by  the  contract.  The  defendants  had  com- 
plained of  the  delay,  it  was  true,  but  he  could  not  find  that 
that  should  in  any  way  relieve  them  of  theii-  liabihty  for  failure 
to  deliver  the  blower  according  to  contract.  The  defendants 
had  in  their  favour  the  finding  of  the  arbitrator  as*  to  the 
starting  of  the  machine.  They  said  they  ought  to  have 
received  the  second  instalment  before  the  starting  uji,  but  in 
that  they  were  not  justified.  As  to  the  allegation  of  fraud, 
the  evidence  fell  far  short  of  establishing  any  case  of  fraud 
in  the  representations  made.  He  decided  that  the  defendants 
had  broken  their  contract  by  supplying  a  blower  the  design 
of  which  was  radically  defective  and  by  reason  of  the  defect 
it  would  not  do  the  work  requii-ed  of  it.  The  plaintiffs  were 
entitled  to  damages  in  respect  to  that. 

Dealing  with  the  various  heads  of  damages  claimed,  the 
Referee  said  the  most  important  was  the  claim  for  ^6180,000 
for  loss  of  profit,  &c.,  as  to  which  he  found  that  it  was  not 
recoverable.  I'he  plaintiffs  would  recover  damage  to  an 
amount  to  be  assessed  hereafter,  and  the  defendants  on  the 
counterclaim  would  be  entitled  to  £1,757.  The  costs  of  the 
action  must  be  the  plaintiffs',  except  so  far  as  regarded  the 
issues  upon  which  they  had  failed.  The  costs  of  the  counter- 
claim would,  under  similar  conditions,  be  awarded  to  the 
defendants."  The  costs  of  the  arbitration  ought  to  be  the 
plaintiffs',  except  so  far  as  they  were  increased  by  issues  in 
which  they  had  not  succeeded.  He  would  not  draw  up  arry 
order  as  to  costs  until  the  matter  came  before  him  again  on 
the  a.ssessment  "of  damages. 

A  stay  w-as  granted  for  ten  days  from  the  commencement 
of  next  sittings  "pending  any  application  for  appeal. 


E.  Bakrett  &  Son,  Ltd.,  v.  WiTHii  Smith. 
In  the  City  of  London  Court,  on  August  1st,  before  His 
Honour  Judge  Rentoul,  K.C.,  an  action  was  brought  by 
plaintiffs,  brass  founders,  Be^ch  Street,  Barbican,  E.C., 
against  defendant,  an  electrical  engineer,  '6'2,  Park  Eoad  East, 
Acton,  to  recover  ±'64  lis.  3d.  for  making  lids  for  air-vane 
time-limits  (electrical  machinery)  which  defendant  had  con- 
tracted to  make  for  Siemens  Bros.  Dynamo  Works,  Ltd., 
Stafford.  The  clahn  was  admitted,  but  defendant  raised  a 
counteiclaim  and  set-off  for  £-217  6s.  as  damages  which  he 
had  lost  through  being  unable  to  can-y-out  tiis  contract 
with  Messrs.  Siemens.  Mr.  Samuel  Duncan  appeared  for  the 
plaintiffs  and  Mr.  G.  A.  Scott  for  the  defendant.  Mr.  Scott 
said  that  the  claim  was  made  up  of  £11  13s.  9d.,  less 
±'13  '2s.  6d.,  for  which  credit  was  given.  The  credit  was  for 
4U(J  lids  of  gun-metal  appliances  for  the  electrical  machinery. 
The  total  order  was  for-  oOtI  lids.  Plaintiffs  dehvered  100 
which  were  all  right,  but  400  w'ere  faulty,  and  had  never 
been  delivered  in  the  condition  that  they  should  have  been 
in.  The  result  was  that  the  defendant  had  lost  the  profit 
on  400  machines.  Mr.  Duxcan  said  plaintiff's  off'ered  to  replace 
the  lids  complained  of  with  others,  and  after  awaiting  de- 
fendant's convenience  plaintiff's  never  heard  any  more.  Mr. 
Scott  said  that  as  it  happened,  Messrs.  Siemens  were  going 
to  take  the  parts  objected  to,  and  utjlise  the  material.  There- 
fore the  defendant  would  abandon  the  ±210  upon  the 
counterclaim,  but  he  persisted  in  the  rest  of  the  counter- 
claim. Mr.  Smith,  the  defendant,  w-as  called  in  support 
of  the  counterclaim.  Mr.  Ddxcan  said  there  was  no 
evidence  of  loss  of  profit  occasioned  by  the  plaintiffs'  default. 
The  Judge  found  for  the  plaintiffs  for  ±64  lis.  3d.  on  the 
claim  and  counterclaim,   with  costs. 


WAR  ITEMS. 


H.  Traun  &  Sons. — The  "  Times  "  publishes  the  follow- 
ing under  the  title  "  Keeping  Alive  an  Enemy  Business  "  :  — 
"  Sir  Albert  Stanley,  replying  to  Sir  Leicester  Harmsworth, 
states  that  the  bu.siness  of  H.  Traun  &  Sons,  manufacturers 
jof  ebonite  and  vulcanite  goods,  of  2.5,  Goswell  Road,  E.G., 
was  ordered  to  be  wound-up  on  December  21st,  1916.  Messrs. 
^Winter  and  .\lmenrader,  naturalised  British  subjects  of 
German  origin,  who  had  acted  as  manager  and  assistant 
manager  of  the  business,  had  begun  to  carry  on  a  similar 
business  in  partnership  in  January,  1915,  at  the  same  address 
und.r  the  name  of  '  Winter  &  Co.,'  and  there  seems  no 
doubt  that  this  course  was  taken  partly  with  a  view  to  the 
business  of  Traun  &  Sons  being  resumed  after  the  war.  He 
ha.s  no  information  of  the  firm's  having  received  contracts 
ifrom  any  Government  department,  and  proposes  to  refer  the 
lase  again  to  the  Advisory  Committee  as  soon  as  the  amend- 
ing Bill  now  before  Parliament  has  become  law." 


Exports  to  China. — The  "  London  Gazette  "  for  August 
2nd  contains  a  further  list  of  persons  and  bodies  in  China 
to  whom  exports  may  be  consigned. 

"  Liberty,"  not  "  Boscli."— Although  the  importation  of 
American  Bosch  magnetos  into  Australia  is  not  prohibited, 
the  machines  will  not  in  future  be  allowed  entry  into  the 
Commonwealth  under  that  name;  they  will  be,  however, 
allowed  in  under  the  name  of  the  Liberty  magneto.  The 
factory  in  which  they  are  made  is  no  longer  in  Bosch 
hands,  it  having  been  taken  over  by  the  American  Govern- 
ment. 

Part=Time  Worli  of  National  Importance. — The  Ministrj' 
of  National  Service  has  circulated  a  letter  to  Tribunals  point- 
ing out  that  in  granting  exemption  to  men  on  condition  that 
they  took  up  part-time  work  of  national  importance,  this  had 
been  met  by  the  men  joining  t,he  special  ixjlice,  but  it  was 
found  in  several  instances  that  the  number  of  special  pohce 
exceeded  the  pre-war  number  of  regular  police.  This  was 
certainly  a  waste  of  man-iwwer.  In  the  centrally  situated 
boroughs  employment  coidd  be  found  in  factories  which  pro- 
duced munitions  and  manufactured  articles  (other  than 
luxuries)  for  the  community.  It  was  suggested  that  in  each 
borough  part-time  committees  should  be  appointed,  which, 
with  a  knowledge  of  local  conditions,  should  be  able  to  place 
the  labour.  The  committee  should  have  upon  it  representa- 
tives of  the  employers  and  the  workmen.  Some  manufac- 
turers might  at  first  be  found  prejudiced  against  the  employ- 
ment of  part-time  labour,  but  the  calling  up  of  men  to  the 
Colours  was  making  them  realise  the  necessity. of  using  it, 
whilst  those  who  had  tried  it  had  been  satisfied. 

American  Determination. — .\  conespondent  has  favoured 
us  with  a  copy  of  a  letter  received  from  the  president  of 
several  large  engineering  works  in  the  United  States,  from 
which  we  make  a  fairly  full  extract.  The  letter  was  written 
on  June  r2th,  1918:—' 

"  We  have  been  going  through  diificvilt  times.  The  U.S.A. 
should  have  entered  the  wai-  before,  but  that  is  now  ancient 
history.  The  question  immediately  ahead  of  us  is — what  do 
the  AJhes  expect  of  the  U.S.-f^..':  I  am  going  to  answer  this 
question,  and  in  so  doing  I  am  going  to  leave  myself  open 
to  the  charge  of  exaggeration.  There  is  nothing  which  you 
can  ask  of  us  which  we  will  not  give.  The  scope  of  our  pre- 
paration is  too  gigantic  to  be  grasped  by  any  one  mind.  We 
are  in  this  war  to  stay  with  our  last  dollar  and  our  last  man. 

"  Every  manufacturing  concern  in  the  United  States  that 
can  by  any  means  manufacture  war  supplies  is  doing  so.  If 
a  concern  cannot  manufacture  war  supphes,  it  is  difficult  or 
impossible  for  them  to  operate  at  all.  Their  labour  is  taken 
from  them,  they  cannot  get  coal,  and  they  cannot  transport 
their  product.  We  ourselves  are  buDding  four  times  as 
much  apparatus  as  we  built  three  years  ago;  every  dollar  for 
war  purposes.  / 

"  If  neceseai-j'  w'e  can  and  will  put  in  the  field  ten  miUion 
men.  We  are  going  to  build  aeroplanes  as  Ford  turns  out 
automobiles.  One  day  several  yeara  ago,  Ford  turned  out 
five  thousand  automobiles  in  one  day. 

"  We  are  voluntarily  giving  up  food  in  order  that  our 
Allies  may  have  enou-gh.  The  preliminai-y  crop  reports  in- 
dicate the  largest  wheat  crop  we  have  ever  grown,  with  all 
other  grains  proportionately  heavy.  .\s  for  taxes,  I  have  not 
heard  a  single  man  complain,  although  I  know  a  number 
who  are  paying  out  within  a  few  days,  June  15th,  to  be 
exact,  60  per  cent,  of  their  income.  The  tax  for  next  year 
will  be  much  heavier.  One  of  my  companies  has  been 
obliged  to  pass  its  dividends  on  account  of  taxes,  and  it  is 
doing  so  gladly.  Believe  me,  the  enthusiasm  in  this  country 
is  something  immense,  and  there  is  a  moral  and  spiritual 
uplift  among  our  boys  that  is  very  remarkable,  and  a  finer 
lot  of  chaps  than  we  are  sending  to  Fiance  never  trod  shoe 
leather.  We  have  a  few  slackers,  but  they  are  very  few. 
When  you  think  what  a  mixed  population  we  have,  I  think 
it  is  very  remarkable  that  the  country  should  stand  so 
unanimously  behind  the  President. 

"  Every  ship  that  comes  into  or  leaves  our  ports  has  a 
wii-eless  equipment  which  includes  one  or  more  circuit 
breakers.  One  company  is  turning  out  one  thousand  cucuit 
breakers  a  month,  and  has  received  orders  for  circuit  breakers 
for  sixteen  battleships,  to  say  nothing  of  the  submarine 
equipment  on  which  we  have  been  at  work  for  three  years. 

"  The  one  thing  we  fear  is  a  German  peace  offensive.  We 
do  not  want  to  have  to  tackle  this  kind  of  job  again.  We 
want  to  put  the  Hun  on  his  back  and  cut  his  throat.  We 
have  a  saying  that  the  only  good  Indian  is  a  dead  Indian, 
and  we  feel  the  same  way  about  the  Hun.  Who  is  responsible 
for  the  magnitude  of  our  plans  I  do  not  know.  We  are 
l^ilding  plants  for  the  manufacture  of. guns,  which  plants 
will  not  turn  out  a  single  gun  within  18  months. 

"  It  is  the  very  immensity  of  the  work  we  have  undertaken 
which  has  made  us  slow,  if  we  have  been  slow,  which  I  am 
not  prepared  to  admit.  We  could  hardly  be  expected  to  know 
what  was  going  on  in  Russia,  but  England  and  France  should 
have  known,  and  her  downfall  should  have  been  prevented. 
But  this,  like  our  own  tardiness  in  getting  into  this  fight,_  is 
now  ancient  history,  and  we  have  got  to  do  our  best  with 
conditions  as  w-e  find  them. 

"  Our  President  talks  about  making  the  world  .safe  for 
democracy.  This  is  not  the  idea  of  the  man  in  the  street. 
He  does  not  give  a  damn'for  democracy;  he  wants  to  make 
the  world  decent  for  old  men  and  boys  and  for  women  and 
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children   to  live  in.    To  Bccounrlish   this,   he  is  prepared   to 
fight  indefinitely. 

"The  information  outlined  above  comes  from  one  who  is 
in  a  pretty  ).'oo<l  ptisitioii  to  know  what  is  going  on." 

H.  R.  Merton  &  Co.,  Ltd.— It  is  stated  that  the  above 
couipanv  has  is.-;ued  a  writ  against  Mr.  VV.  M.  Hughes,  the 
.Australian  Prime  Minister,  on  account  of  recent  speeches  con- 
cerning the  company. 

In  Parliament  on  Monday,  in  reply  to  questions  regarding 
the  company,  Sir  .\.  Stanley,  President  of  the  Board  of 
Trade,  according;  to  the  Times,  said  :  — 

"The  Metalgcsellschaft  formerly  held  a  large  number  of 
shares  in  Henrv  R.  Merton  &  Co.,  Ltd.,  but  does  not  now 
hold  any  .shares;  the  .Australian  branch  of  the  company  has 
been  closed,  but  I  have  no  information  as  to  the  African 
branch.  The  present  directors  of  the  company  are  S.  Baer, 
H.  Gardner.  \V.  Uardner,  O.'  Lang,  E.  R.  Merton,  and  M. 
Wilson.  German  subjects  have  an  indirect  financial  interest 
in  the  company  through  the  holding  of  1L875  shares  by  a 
Swiss  company  which  is  believed  to  be  under  German-  con- 
trol. I  understand  that  the  company  is  not  now  doing  any 
work  for  the  Goverauieut.  Under  the  provisions  of  the  Non- 
Ferrous  Metal  Industry  Act  the  company  will  not  be  able  to 
trade  in  non-ferrous  metals  without  a  licence,  and-  I  may 
inform  the  hon.  and  gallant  member  that  in  this  case  the 
Board  of  Trade  have  refused  to  grant  a  licence." 

.\  writ  for  libel  has  also  been  issued  on  behalf  of  the  com- 
pany against  the  Daily  Mail. 

Exemption  Applications. — Before  the  Bucks.  Appea; 
Court,  the  National  Service  representative  appealed  against 
the  exemption  granted  to  R.  H.  Philpott  (47,  Grade  ^, 
electrician  on  the  Tyrinpham  Estate,  on  the  ground  that  the 
electric  supply  of  Tyringham  House  was  not  of  national  im- 
portance. Tlie  certificate,  was  amended  to  exemption  until 
September  '24th  or  the  man  doing  work  of  national  import- 
ance for  36  hours  weekly. 

At  Reigate,  conditional  exemption  has  been  granted  to  Jas 
Seagrave  (50,  grade  "2),  stoker  and  driver  at  the  Corporation 
Electricity  Works. 

Wilts  Appeal  Court  has  granted  exemption  until  August 
30th,  pending  protection,  to  A.  H.  Mackenzie,  electrician, 
with  Messrs.  Harris  &  Co.,  of  Calne. 

Rochdale  Tribunal,  on  the  recommendation  of  the  Advisory 
Committee,  has  given  exemption  until  November  30th  to 
W.  Ridgley  (33,  grade  3),  motorman  on  the  Corporation 
tramways.  / 

Colche.ster  Tribunal  has  granted  conditional  exemptioh  to 
E.  P.  Harvey  (grade  3),  engaged  at  the  tramway  depot  of 
the  Corporation. 

.At  Dover,  on  .July  31st.  the  Corporation  Tramways  Depart- 
ment appealed  for  G.  P.  Howard  (35,  C'2).  fitter,  employed 
in  the  repair  of  tramcars.  The  manager  .said  that  the  man's 
work  was  necessary  for  the  public  .safety,  and  he  could  do 
with  three  or  four  .similar  men  if  he  could  pet  them.  Tliree 
months,  subject  to  substitution,   were  conceded. 


CORRESPONDENCE. 

Letters  receired  by  us  after  6  P.M.  ON  Tuesday  cannot  appear  until 
the  follmving  week,  Gyrrexpondents  xkimld  forward  their  communi- 
cations at  the  earliest  possible  numient.  AVi  letter  can  be  published 
unless  we  hare  tlie  vyriter' i  name  and  address  in  nur  possession. 


The  Nottingham  Super=Power  Station. 

The  various  announcements  that  have  appeared  in  the 
technical  Press  re  the  report  of  the  .specal  committee  ap- 
pointed by  the  Nottingham  Corporation  to  prove  the  advan- 
tages of  their  city  as  a  suitable  sit«  for  a  .super-station  are 
very  interesting,  and  are  indeed  a  "  shaking  among  the  dry 
bones." 

Why  should  the  most  antiquated  and  inefficient  station  in 
the  Midlands  suddenly  think  itself  sufficiently  capable  and 
experienced  to  be  able  to  design,  equip,  and  run  a  national 
l>ower  hou.se,  and  to  supply  the  surrounding  towns  and  cities 
Who  are  now  generating  at  higher  efficiencies  and  lower 
costs? 

The  records  of  the  towns  it  i.s  intended  to  absorb  are  as 
follows  :  — 

Units  gen.:   Works  Av.  price    Units  per 

Town.  in  millions,    costs.    Coal,  obtained.      head.  Profit. 

Chesterfield...  2'.S         •!)l)       -.SI        Vi?,  38         +       1,800 

Mansfield      ...  206     PU       -48       r9  16         -f-       1,600 

Lincoln         ...  f,"i         "84       "50       122  90         +       .S,130 

Lou^hboro'  ...  15         "86       '39       1-26  08  —  8771088 

Leicester       ...  5"25     l'4l       '6a       213  22  —  764 

Kettering     ...  2'4       1-48        bf>       143  78         -|-  e'le 

Burton  ...  4-0         -74       "SI       137  72         +       3.011 

Derby  ...         1218       '72       '43       1-21  80         -I-       2.600 

Nottingrham...         14'7       134        62       VHr>  31  +       5.300 

.After  twenty  years'  experience,  Nottingham  (with  the 
exception  of  Leicester)  is  the  highest  town  for  works  costs. 
coal,  &c.,  it  runs  'non-condensing,  ha.s  over  thirty  sets,  and 
only  one  larger  than  4-50  kw.    Charges  are  higher,  units  sold 


per  head   disgracefully   low,   and   thie   year  it  has  not  even 
managed  to  make  both  ends  meet. 

Such   a  record   surely   does  not  warrant   the  neighbouring 
towns  being  handicapi>ed  by  having  to  take  supply   from  a 
station   to  be  managed  by   such  a  Committee,  even  if  they 
have  the  river  Trent  and  a  coal  mine  in  the  front  garden. 
Pickle. 

Instruments    for    Central^Station    Switchboaids. 

I  .sc<>  that  Mr.  Nicld's  reply  to  my  letter  is  mostly  insimia- 
tiiui,  all  of  which  is  entirely  baseless,  i  am  not  out  to  sell 
(of  buy)  any  particillar  make  of  meter,  but  only  to  obtain 
the  best  fur  the  purjwse.  Further,  1  have  never  known 
a  good  casi!  improved  by  the  sort  of  methods  he  adopts,  and 
1  am  n.()t  going  to  presume  on  your  space  further  than  to 
say  that  I  gave  the  particular  items  of  our  tests  in  which  the 
two  tyiJfs  showed  a  divergence,  except  that  we  found  that 
an  inteii.se  iixjal  magnetic  field  could  not  be  made  to  afi'ect 
the  mercury  meter  (on  account  of  its  good  .shielding),  but 
(lid  .stM'iously  afl'ect  the  Aron  meter  if  not  maintained  con- 
stant in  iKjsition  and  strength  for  the  complete  cycle  ('21 
minutes),  or  multiple  thereof.  His  "  random  shot  '  about 
increasing  voltage  is  quite  wrong;  I  give  the  worst  condition 
of  the  two.  I  simply  intervened  in  this  matter  to  explain  the 
tests  which  someone  else  quoted;  time  and  paper  are  too 
precious  to  allow  of  my  saying  more,  and  as  far  as  I  am  con- 
cerned the  matter  is  closed.  If  rival  manufacturers  like  to 
have  a  scrap,  let  them — I  do  not  pose  as  anyone's  champmn. 

E.   Fawssett. 

Newcastle-on-Tyiie,   August  'ird,  1018. 


It  is  unfortunate  that  "A.M.I.E.E."  ever  wrote  his  criticism 
of  Mr.  Stubbings's  article  in  the  tone  he  did,  for  be  /hould 
have  borne  in  mind  that  on  the  face  of  it,  it  was  an  out-and- 
out  condemnation  of  the  oldest  and  most  scientific  of  the 
watt-hour  meters  on  the  market.  That  this  condemnation 
is  not  justified  is  shown  by  the  fact  that  my  sales  of  the  Aron 
clock-meter  were,  in  1917,  twice  those  of  1916,  a  state  of 
things  which  I  believe  has  not  been  equalled  by  any  other 
meter  manufacturer. 

As  the  one  who  entered  into  the  negotiations  for  the  Aron 
Meter  Co.,  with  Mr.  Fawssett,  1  must  beg  to  diiler  from  him 
as  to  the  general  trend  of  his  observations,  particularly  as 
they  damage  our  reputation,  but  have  no  consequences  for 
hull. 

He  suggests  that  he  started  the  test  with  a  bias  in  favour 
of  the  .Aron  meter,  but  when  I  called  on  him  for  the  first 
time,  over  six  years  ago,  he  refused  to  have  anything  to  do 
with  the  meters,  as  he  said  he  had  tested  them  years  before 
and  would  not  touch  thcru  again.  It  is  worth  while  noting 
that  Mr.  Faw.ssett  had  one  of  our  samples  18  months,  and 
then  had  not  time  to  te.st  it,  although  it  was  in  his  test  room 
until  a  few  months  before  the  above  tests  took  place.  When  I 
was  asked  to  supply  the  meters  we  were  given  two  weeks  to 
deliver  them,  and  I  protested  that  this  was  not  long  enough, 
particularly  as  we  wished  to  try  some  experiments  to  reduce 
the  temperature  coefficient,  and  we  prefer  to  run  the  meters 
longer  than  this  before  delivering.  I  was  then  told  that  this 
was  all  the  time  allowed,  and  we  decided  to  risk  sending 
two  uieters  on  the  di.stinct  understanding  that  no  temperature 
tests  should  be  taken  into  account  (although  such  have  been 
mentioned  in  the  correspondence),  for  we  can  supply  a  whole 
current  type  meter  with  absolutely  negligible  temperature 
coefficient,  and  hoj^ed  to  make  the  shunted  type  as  good. 

Mr.  Faws.sett's  statement  about  taking  every  precaution  to 
ensure  accuracy  should  be  qualified,  for  in  the  first  series  of 
tests  I  strongly  objected  J.o  our  meters  being  placed  above 
the  adjusting  resis-tance,  which  I  believe  carried  300  amperes 
at  times  developing  a  fair  temperature. 

After  seeing  the  results  of  the  first  tests,  I  asked  to  with- 
draw the  two  meters,  for,  seeing  that  the  teinperature  coeffi- 
cient of  one  meter  was  twice  that  of  the  other,  I  came  to  the 
conclusion  .  that  there  was  something  radically  wrong  with 
the  one  meter. 

Now  to  show  where  the  bias,  if  any,  comes  in,  I  was  told 
we  could  have  the  meters  back  for  correction,  and  we  had 
them  back  for  some  weeks,  although  in  the  first  instance 
only  two  weeks  could  he  given  for  delivcrii.  The  other  make 
of  meters  were  sent  back  and  altered  in  design  according  to 
Mr.  Pawssett's  own  specification,  embodying,  I  believe,  one 
of  his  temperature  adjustment  patents. 

Becaure  of  a  report  I  sent  in  to  my  firm  as  to  the  way  I 
considered  "  the  wind  to  be  blowing."  and  as  we  were  very- 
busy  with  actual  war  orders,  nothing  was  done  with  the 
two  ineters  until  the  last  moment,  and  then  they  were  over- 
hauled, but  we  could  not  keep  them  long  enough  for  "run- 
ning together  "  tests. 

I  consider  that  Mr.  Fawssett  has  been  guilty  of  a  serious 
breach  of  faith  in  mentioning  the  question  of  temperature 
coefficient  when  it  was  expressly  understood  that  we  were 
not  to  bother  about  making  any  adjustment  for  this  till 
afterwards.  It  did  not  occur  to  us  until  too  late  that  if  the 
teinperature  was  allowed  to  vary,  the  meters  would  not  run 
together  if  they  had  different  coefficients,  for  we  thought 
wrongly  that  the  temperature  would  be  kept  constant. 

As  this  is  the  second  time  that  barm  has  been  done  to  our 
busine.ss  through  a  one-sided  report  from  the  same  source 
being  allowed  to  filter  through  the  same  channel,  I  strongly 
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protest  against  it  in  this  case,  i  have  had  sufficient  experi- 
ence ■with  every  type  of  meter  on  the  British  market  to  be 
able  to  bring  enough  evidence  to  damn  every  one  if  it  ia 
only  presented  in  a  certain  way. 

A.  E.  Jepson. 
Southport,  July  mh,  1918. 


Trade  Unions:  Past,  Present,  and  Future. 

I  have  read  "Electrical  Fitter's"  letter,  and  am  glad  to  st^e 
he  has  decided  to  become  a  trade  unionist  if  the  trade  iiuiuu 
is  solely  made  for  him,   and   to  conduct  and   carry  out  his 
I     ideas  of  policy  and  politics. 

I  can  fully  understand  that  it  is  useless  for  him  to  try  and 
bring  about  reforms  in  the  present  trade  unions,  for  time 
and  experience  count  in  all  things;  besides,  his  policy  is 
wrong,  for  all  unions  adopt  the  policy  of  the  majority,  and 
are  not  governed  by  one,  as  "Electrical  Fitter"  would  have 
it. 

If  he  is  qualified,  it  will  be  very  easy  for  him  to  join  one 
of  the  present  trade  unions,  with  his  spark  of  patriotism  and 
average  intelhgenee;  he  will  find  the  former  qualification  in 
a  larger  form  than  a  spark  amongst  trade  unionists,  and  as 
to  the  latter,  if  he  uses  it,  he  will  find  he  has  been  labouring 
under  a  delusion,  or  has  been  speaking  of  things  he  knows 
nothing  about. 

With  regard  tp  the  movement  for  helping  and  lifting  pur- 
poses, I  take  it  that  "  Electrical  Fitter  "  means  better  moral, 
social,  and  economic  conditions,  also  better  wages,  for  that 
is  the  best  way  of  helping  or  lifting  the  worker  I  Jknow  of; 
well,  for  his  edification,  it  is  one  of  the  present  trade  unions 
he  is  seeking. 

As  to  some  of  the  present  labour  movements  being  out  to 
assist  the  aliens,  especially  of  the  enemy  variety,  if  "  Electrical 
Fitter  "  is  refening  to  strikes  that  have  taken  place  during 
this  war,  for  his  information  all  strikes  since  ,\ugust  4th, 
1914,  have  been  unofficial  and  against  the  leaders;  it  is  silly 
for  anyone  to  expect  trade  unions  to  be  free  from  Bolchies, 
conchies,  and  aliens,  for  these  are  still  at  large,  even  in  the 
Government's  employ. 

"  A  fair  day's  pay  for  a  fair  day's  work."  This  is  the  busi- 
ness deal  between  the  employers  and  trade  unions ;  the  trade 
unions  state  your  rate  of  jMy,  and  the  employers  see  that 
you  do  the  work. 

Finally,  if  "  Electrical  Fitter  "  still  finds  he  is  not  being 
catered  for  in  one  or  two  of  the  present  trade  unions,  it  may 
be  an  association  he  is  seeking,  not  a  trade  union. 

J.  W.   Woolley,   E.T.U. 

Whitley  Bay,  August  3rd,  1918. 

[This  letter  has  been  shortened. — Eds.  Elec.  Rev.] 


Motor  Problems. 

'  The  interesting  article  apijearing  in  your  issue  of  the  2nd 
inst.  has  raised  considerable  comment,  and  as  one  who  has 
endeavoured  to  bring  about  a  satisfactory  state  of  affairs  in 
relation  to  an  economical  and.  reliable  design  of  variable-speed 
induction  motor  for  application  to  my  "  Paragon  "  thermo- 
electric ship  propulsion  system,  and  with  my  thermo-electriti- 
cation  traction  system  for  railways,  I  am  very  interested  in 
your  valuable  and  instructive  remarks,  whch  are  highly 
appreciated. 

Your  article  is  timely  in  every  respect,  as  there  is  no  ques- 
tion in  all  the  commercial  field  of  electrical  power  engineer- 
ing, which  is  so  pregnant  with  great  possibilities  as  that  of 
the  production  of  a  reliable  and  satisfactory  variable  speed 
induction  motor  for  general   purposes.     •' 

Think,  Sirs,  of  the  thousands  of  tons  of  fuel  per  year  that 
it  is  possible  to  save,  in  the  event  of  a  suitable  type  of  motor 
l)eing  brought  forward.  In  every  direction  in  which  you  can 
look,  the  want  of  this  essential  motor  is  noted. 

I  am  pleased  to  inform  you  that  I  have  now  developed  a 
type  of  .short-circuited  induction  motor  which  promises  to  be 
of  high  importance  in  many  .directions,  permitting  the  appli- 
cation of  polyphase  alternating  current  in  fields  heretofore 
entirely  given  to  v.c.  machines.  It  has  high  power  (actor, 
and  reduced  weight  [ler  horse-power  at  given  levolution 
speed,  and  can  be  oix-rated  on  the  "  PSi'agon  "  variable  fre- 
quency system  at  any  of  a  continuously  variable  speed;  I 
believe  that  it  produces  the  ideal  means  of  operating,  not 
only  ordinary  industrial  machinery,  but  also  meets  the  press- 
ing demand  for  a  suitable  marine  motor  for  ships'  plant, 
besides  being  certainly  interesting  from  traction  as[>ects. 
William    P.    Durtnall. 

London,  S.W.,  August  4th,  1918. 

[This  letter  has  been  shortened.— Eds :  Elec.  Rev.] 


With  reference  to  the  problem  which,  in  your  leader  of 
August  2nd,  you  commend  to  inventive  readers,  may  I 
point  out  that  the  Igranic  Electric  Co.,  of  London  thd  Bed- 
ford, have  .standardised  several  patented  devices  which  dis- 
pose of  thq  difficulty  you  named. 

The  simplest  is  their  vibrating  relay,  which  can  easily,  and 
at  comparatively  trifling  expense,  be  incorporated  with  their 
leaflet  No.  200  single-handled  combined  starter  and  regu- 
lator, which  appears  to  be  the  type  your  article  specifically 


referred  to.  The  function  of  the  vibrating  relay,  which  has 
its  operating  coil  in  the  motor  circuit,  so  that  it  is  sensitive 
to  conditions  which  affect  the  motor,  is  to  automatically 
prevent  the  too  quick  insertion  or  too  quick  short-circuiting 
of  field  regulating  resistance,  no  matter  how  quickly  the 
controlling  handle  may  be  moved,  in  either  direction.  It 
consequently  prevents  flashing  over,  by  avoiding  the  too 
sudden  strengthening  of  the  shunt  field. 

The  Igranic  leaflet  No.  36  inching  starter  is  equally  effec- 
tive in  avoiding  the  evil  you  described,  because  the  instant 
that  any  backward  movement  of  the  starting  handle  is  made 
the  circuit  of  the  motor  is  ojjened.  When  this  feature  is 
added  (a.s  it  often  is)  to  the  leaflet  No.  200  combined  starter 
and  regulator  named  above,  the  difficulty  that  you  have 
named  does  not  arise,  because  the  circuit  of  the  motor  in 
opened  before  any  of  the  regulating  resistance  is  cut  out  of 
circuit. 

Of  course,  merely  opening  the  motor  circuit  does  not  neces- 
sarily produce  a  quick  stop  if  the  machinery  possesses  con- 
siderable inertia,  but  if  a  solenoid-controlled  brake  be  added, 
in  which  the  solenoid  circuit  is  opened  and  closed  simul- 
taneously with  the  motor  circuit,  the  kinetic  energy  can  be 
quickly  dissipated. 

On  the  other  hand,  one  might  ask,  why  should  an  attempt 
be  made  to  stop  the  motor  as  quickly  as  the  machine  that 
it  drives?  Are  there  not  many  machines  (as,  for  instance, 
newspaper  printing  presses)  which  possess  so  much  internal 
friction  that  they  would  quickly  stop  if  reheved  from  the 
effect  of  the  inertia  of  the  armature  of  the  motor'?  In 
Igranic  electrical  equipments  for  large  newspaper  presses, 
the  press  is  connected  to  the  motor  by  a  magnetic  clutch, 
which  is  de-energised  when  the  motor  circuit  is  opened,  with 
the  result  that  the  stopping  of  the  press  is  not  in  any  way 
delayed  by  the  inertia  of  the  motor  armature,  and  the  press 
consequently  can  be  stopped  in  the  very  shortest  time  that 
is  consistent  with  safety. 

."Another  instance  where  quick  stopping  is  essential  in 
emergency  is  in  connection  with  nibber  mills,  and  for  driv- 
ing these  it  is  common  practice  to  use  a  magnetic  clutch  be- 
tween the  motor  and  the  mill,  controlled  by  a  switch  which 
can  be  instantly  opened  by  any  operative  at  any  one  of  a 
group  of  mills.  A  solenoid  brake  is  a  standard  combination 
with  Igranic  clutches,  and  immediately  an  emergency  arises 
any  oi^erator  opens  his  switch,  and  all  the  mills  are  stopped 
in  the  shortest  period  possible.  The  Igranic  Co.,  in  one  of 
their  pamphlets,  give  an  instance  of  a  200-B.n.i'.,  590-R.r.M. 
motor  installed  in  the  plant  of  a  large  rubber  company  to 
drive  three  rubber  mills  20  in.  and  22  in.  liy  W  in.  Without 
the  cluteh  brake  attachment  it  was  found  that  on  opening 
the  motor  circuit  thq  drive  roll  periphery  travelled  276  in. 
before  coming  to  rest.  The  same  group  of  mills,  when  fitted 
with  the  clutch  brake  arrangement,  were  stopped  with  a 
recorded  travel  of  4  in.  on  the  drive  roll  periphery  after  the 
time  of  opening  the  safety  switch. 

This  method   not   only  ensures  a   quick   stop   without   the 

electrical    disadvantages   you    described,    but   it   also   relieves 

.  the  motor  from  the  heavy  mechanical  stresses  which  rnust  be 

set   up   when   an   attempt   is  made   to   stop   very   quickly   a 

heavy  armature  that  is  rotating  at  a  high  speed. 

It  is  an  advantage,  too,  to  place  the  means  of  .stopping  at 
the  disposal  of  more  than  one  person.  Experience  has 
proved  that  in  applying  a  safety  cut-off  device  to  rubber 
machinery  the  machinery  should  be  grouped;  that  is  to  say, 
the  safety  cut-off  for  one  rubber  mill  should  be  controllable 
from  a  number  of  other  mills,  because  when  a  workman  is 
caught  in  machinery  he  .seldom  retains  .sufficient  presence 
of  mind  to  avail  hiinself  of  the  safety  devices  which  have  . 
been  installed  for  his  protection.  It  is  found  that,  where 
magnetic  couplings  have  been  installed,  workmen  at  adjoin- 
ina  machines  are  usually  the  ones  to  cut  off  the  power  and 
bring  the  machinery  to  rest. 

y  Jno.    T.    Mould. 

London,  E.G.,  August  1th,  1018, 


BUSINESS  NOTES. 


Excess  Profits  Duty.— The  lioai-d  of  Referees  liuve 
vefusedan  application  by  the  QL■ASI-^RC  Co, Ltd..  nnd  the  QrAsi- 
Arc  Co.  CFrance).  Ltd..  of  10:i.  Caunon  Street.  E.G.,  for  an  in 
creaae  of  the  statutory  percentag-e  as  respects  "the  manufacture 
and  sale  of  electrodes  for  electric  working  of  iron  and  steel  com- 
prising metallic  cores  with  blue  asbestos  yarn  insulators." 

Sports     at    Chelmsford.— The    result    of    Crompton's. 

Hoffmann's;  Marconi's,  and  National  Steam  Car  United  Works' 
Sports  and  Fete,  held  on  July  fith  on  the  Wool  Street 
firounds,  Chelmsford  (by  kind  permission  of  Crompton's  Club), 
was  a  net  profit  of  £:^0.i— a  record.  The  Committee  has  allo- 
cated £15.5  to  the  Chelmsford  V  AD.  Hospital  and  £1.50  to  the 
Essex  Regiment  Prisoners  of  War  Fnnd.  The  handsome  balance 
was  helped  considerably  by  Messrs.  Godfrey -.t  Sons  supplying  all 
tents,  Jtc.  free  of  charge,  and  by  the  valuable  help  rendered  hv 
Capt.  0.  E.  Ramsden.  of  the  A.S  C.  Mr.  Percy  G.  Chevertou  acted 
as  horu  secretary  and  treasurer. 
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Ignition  Magneto  Manufacture  in  Sweden. — In  addi- 
tion to  the  Prior  Co.  raentioiieii  in  a  recent  issue,  ignition  majr- 
netos  for  use  on  motor  vehicles  and  aircraft  are  now  beinsf 
manufactureJ  iu  Sweden  by  the  Svenaka  Elektromasrneter  Aktie- 
l)olat,',  of  Amal,  ami  the  Svenaka  Verktyirsmaakiner,  .Swenson  &  Co., 
of  Stockholm. 

Liquidations. —  Kevonport   and    District  Tbajovays 

Co. — Winding  up  voluntarily,  Mr.  P.  N.  Gray,  Manchester  Hotel, 
.\ldersjfate  Street,  E.G.,  as  liquidator.  Meetinjr  of  creditors, 
.\u?u8t  !tth. 

Brown-Bavi.ev's  Steel  Works,  Ltd. — This  company  is 
windinsr  up  for  the  purpose  of  reconstruction. 

The  British  Engineers'  Association  and  Economic  Policy. 

-The  British  Engineers'  Association  has  placed  before  the  War 
Cabinet,  the  Imperial  War  Council,  and  the  Heads  of  Government 
Departments  a  resolution  placing  on  record  its  frrave  concern  at 
the  delay  of  the  Government  in  makinfr  public  the  economic  policy 
which  is  to  be  adopted  by  this  country  after  the  war.  On  behalf  of 
the  industry  that  it  represents,  the  .issociation  ur^es  that  such  a 
declaration  should  l)e  made  at  once,  in  order  that  this  country  may 
be  prepared  and  properly  organised  to  take  its  place  in  the  economic 
strugfrle  which  will  arise  at  the  close  of  the  war,  and  for  which 
the  enemy  countries  have  been  systematically  and  energretically 
preparing  for  some  time  past.  The  Association  feels  very  strongly 
that  unless  the  Government  declares  its  policy  this  country  will  be 
at  a  serious  disadvantage  with  competing  countries  after  the  war. 
It  is  stated  that  any  further  delay  on  the  part  of  the  Government 
will  tend  to  increase  the  feeling  of  distrust  and  apprehension  which 
is  at  present  making  itself  felt  throughout  the  country  and  the 
Dominions,  and  that  the  Goveruraent,  having  received  reports  of 
the  various  Committees  and  Commissions  set  up  to  deal  with  the 
questions  which  will  arise  at  the  close  of  the  war.  including  the 
Report  of  the  Lord  Balfour  of  Burleigh  Committee  on  "  Commercial 
and  Industrial  Policy  .\fter  the  War."  is  now  in  a  position  to 
declare  its  policy.  The  Association  states  that.  ha\-ing  fully  con- 
sidered the  final  Report  of  the  Balfour  Committee,  it  is  of  opinion 
that  in  the  main  the  conclusions  come  to  in  the  Report  are  satis- 
factory, but  it  desires  to  make  a  number  of  recommendations. 

The  first  of  these  suggests  a  number  of  amendments  to  the  re- 
commendations of  the  Dalziel  Committee  respecting  enemy  aliens. 
The  second  is  that,  having  regard  to  the  future  of  British  indus- 
tries, it  is  in  every  way  undesirable  that  control  in  any  shape  or 
form  should  be  exercised  either  by  alien  interest  or  capital  in  their 
development.  Other  recommendations  are  : — That  it  should  be  the 
primary  aim  of  the  Government  to  ei^re  and  encourage  the  appli- 
cation of  British  capital  to  the  devel^iraent  of  British  industries. 
and  to  ensure  that  all  sources  of  raw  materials  within  the  British 
Empire  be  brought,  and  remain,  imder  British  control ;  that 
the  banking  system  is  totally  inadequate  to  meet  the  needs 
of  the  engineering  industry,  and  that  it  is  incumbent  on  the 
Government,  in  the  interest  of  oversea  trade,  to  encourage,  and,  if 
necessary,  actively  support  the  formation  of  one  or  more  financial 
corporations  capable  of  assisting  the  demands  for  financial  support 
of  the  manufacturers  or  traders  of  this  country. 

With  regard  to  the  question  of  fiscal  policy,  the  .Association 
is  unable  to  agree  entirely  with  the  Committee's  recommendations 
that  protection  shall  only  be  given  where  an  industry  proves  that 
it  is  efficient  and  unable  to  fight  foreign  competition,  and  desires 
to  make  the  following  observations  : — 

That  the  underlying  principle  should  be  to  support  an  industry  in  combating 
foreign  competition  in  the  first  instance,  either  by  preferential  tariff,  bounty, 
or  financial  assistance,  and  not  to  leave  such  assistance  to  form  matter  for 
consideration  at  such  time  as  foreign  traders  shall  have  established  themselves 
in  ttte  markets. 

That  every  industry  is  primarily  entitled  to  be  protected  by  the  Government, 
and  that  therefore  each  industry  should  be  dealt  with  separately  on  its  own 
merits. 

That  where  there  is  reason  to  believe  that  production  can  be  efHciently  and 
economically  increased  within  the  Empire,  a  well-devised  system  of  pre- 
ferential tariffs  would  give  security  to  the  manufacturer,  and  stimulate  him  to 
greater  efforts  to  obtain  the  highest  efficiency  in  production^nd  increase  in 
his  output. 

In  conclusion,  the  British  Engineers'  Association  recommends  :— 

1.  That   preferential    treatment    shall    be    given    to    the    British    Oversea 

Uorainions,  and  that  .\llied  and  Neutral  countries,  shall  only  be  permitted  to 

K     .."i^  J       x?*^."^,™**™'  equivalent  to  those  granted  to  this  country  by 

the  Allied  or  Neutral  country  concerned. 

.  ^j ''"''?' '°''.?.'*'=''n''eP"io<io' years  no  enemy  subject  shall  be  permitted  to 
trade  withm  this  country. 

8.  That  British  capital  shall  be  used  first  and  foremost  for  the  development 
of  the  resources  of  the  Empire  for  the  Empire.  e.upmeiii 

i^^^l\  "^'^^  °'  'j '*?''  "''''  *'"'  ™'"^''  carriage  shall  be  revised  to  make  it 
;31fi'mlp?odSg'oo''d".°''="^''  '°  ''"  "^"^"^^  "  '""">"  ''-°*^  -^"-P-- 
for't^e'^trVifh?  ^h^rTi"  '"i?^"  ?'"'  *?*=  '"  "KUlal«d  as  to  make  it  impossible 
[hUM,Irc:|^Ud^?fnd°froS'f'o?ef^"to«s"''  '^^  British  ports  to  be-greater 
to't  Ja^^liiLrnfo'i  t^^'''''  Government  shall  be  specifically  directed 

Trade    Announcement.  —  Messrs.    Pope's    Electric 

Lamp  Co.,  Ltd.,  have  opened  a  depot  at  .-..  Arthur  Street,  New 
Oxford  Street  London  W.C.  1,  where  they  will  carry  large  stocks 
of  all  types  of  their  ''  Elasta  "  drawn-wire  lamps. 

A  Cable    Factory  in   Nonvay.— The  plant  of  the  first 

Norwegian  cable  and  rubber  goods  factory  has  been  completed  at 
Chnstiania  The  new  factory  is  to  specialise  in  the  manufacture 
of  aU  kinds  of  wire  and  cable,  as  well  as  in  the  production,  later 
of  certain  rubber  goods,  the  imports  of  which  in  I9i:^  amounted  to 
about  b  000,000  kroner.  The  plant  covers  a  large  area  and  the 
construction  cost  of  the  buildings  was  over  700,000  kroner  makin- 
with  the  axldition  of  the  machinery,  about  1,.500,000  kroner  (krone 
=  Is.  1  ;.d.  at  pa.v).— Board  <;/"  Trade  Joiirtial. 


Patent     Applications.  —  The    Comptioller-fieneral     of 

Patents  records  »  further  increase  last  year  in  the  number  of 
applications  and  lomploto  specifications  filed,  the  former  uunilu  r 
ing  19,285  as  compared  with  18,(i02  in  liHO,  and  tlie  latter  11. ."■'.'i 
as  compared  with  10,700.     The  number  of  new  patents  sealed  wa. 

;t,:M7. 

Book  Notices. —  Thr  Traininij  uf  Our  IiidKslrial  Fornv. 
Byll.  F.  L.  Orcutt.  London  ;  Engineering,  Ltd.  Pp.  5.5.  Price  Is.  ild. 
net. — This  booket  comprises  the  series  of  articles  originally  con- 
tributed to  EiKjinn-riiuj  by  Mr.  Orcutt  in  August  and  September 
of  last  year.  It  suggests  numerous  reforms  in  the  management 
and  operation  of  British  engineering  firms,  and  discusses  the  possi- 
bility of  freeing  the  post-war  period  from  the  industrial  strife 
of  pre-war  days.  Mr.  Orcutt's  theme  is  the  systematisntion  of  the 
training  of  our  industrial  forces,  from  the  manager  down  to  the 
apprentice.  He  considers  both  workmen  and  staff  under  three 
heaiis  -commercial,  technical  and  scientific,  and  productive — and  he 
has  suggestive  parajjraphs  on  such  important  phases  of  industrialism 
as  "Management  and  Education,"  "Management  and  Production, 
"The  Scientist."  ''The  Buyer,"  while  other  .sections  deal  witli 
every  trade  of  importance  in  the  engineering  industries.  By  liis 
advocacy  of  systematic  training  and  what  he  calls  the  "  two  absn- 
lutely  necessary  preliminaries — raising  of  wages  and  raising  tlir 
school  leaving  age  to  Hi  " — Mr.  Orcutt  has  done  a  service  to  tli' 
cause  of  British  engineering  efficiency. 

"  Some  Characteristics  of  the  Marvin  Pyrheliometer."  ByP.  H. 
Foote.  CScientific  Paper  of  the  Bureau  of  Standards.)  Price 
10  cents.  "  Copper "  (Circular  of  the  B.  of  S.).  Price  20  cents. 
Washington  :  Government  Printing  Office. 

Plant  for  Sale. —  Salford  Corporation  electricity  depart- 
ment has  for  disposal  two  1,000-KW.  D.C.  turbo-generator  sets.  Fm 
full  particulars  see  our  advertisement  pages  to-day. 

Safety  Lamp  Approved. — The  Home  Secretary  has 
approved  the  "FuUex"  miners'  electric  safety  lamp  for  use  in 
mines. 

Agencies     Wanted. — H.ir.     Trade     Commissioner     in 

.Australia  reports  the  receipt  of  the  following  inquiries  : — 

.\  firm  of  manufacturers'  agents  in  Melbourne  and  Sydney  and 
New  Zealand  desires  agencies  for  manufacturers  of  electrical  goods. 
Reference  No.  204. 

A  Melbourne  firm  desires  to  represent  manufacturers  of  motors, 
electrical  accessories  (other  than  instruments,  lamps,  switchboards, 
and  switchgear),  wires,  and  cables.     References  No.  100/22. 

Manufacturers'  agents  established  in  Melbourne,  Sydney,  and 
Fremantle  seek  agencies  for  United  Kingdom  manufacturers  of 
engineers'  requirements  and  power  house  supplies.  References 
Xo.  160/28, 

H.M.  Trade  Commissioner  at  Toronto  reports  that  a  firm  in  that 
city  desires  to  represent  manufacturers  of  integrating  watt-hour 
meters  (a.c.  and  D.c).     Reference  No.  205. 

Particulars  from  Department  of  Commercial  Intelligence, 
78,  Basinghall  Street,  E,C. 


LIGHTING  AND  POWER  NOTES. 


Accrington. — Prick  Increase. — The  T.C.  has  decided 
to  increase  the  price  of  electricity  by  10  per  cent.,  except  to  con- 
sumers covered  by  the  coal  clause. 

Australia. — E-'-'-  Schemes. — The  following  munici- 
palities have  applied  for  authority  to  supply  electricity  within 
their  aj-eas,  or  are  considering  the  subject : — .Ararat  (Vic),  Coraki 
(N.S.W.),  Junee  (N.S.W.),  Hamilton  (Q.),  Mobilong  (S.A.),  Murrum- 
burrah  and  Harden  (N.S.W.),  Murwillumbah  (N.S.W.),  and  St. 
George  (Q). — Commaiiwealf/i  Emjineer. 

Launceston. — For  the  year  ending  June  30th  last,  the  income 
of  the  city  electricity  department  amoiinted  tn  £28,',i,")7  and  the  ex- 
penditure to  .€11,278.  The  net  profit  was  £.S.000  ;  generating  costs 
were  ■17t)d.  per  unit,  distributing  costs  ■:i57d.,  and  the  total 
costs  'StiSd.   . 

•  Batley. — Price  Increase. — The  T.C.  has  approved  an 
increase  of  the  price  for  electricity,  as  from  October  1st,  by  a  further 
15  percent. 

Birmingham. — Price  Increase. — The  E.S.  Committee 

recommends  that  the  charges  for  electricity  to  low-pressure  con- 
sumers be  increased  by  li  per  cent,  on  the  present  scale  for  every 
Is.  advance  in  the  price  of  coal. 

Burnley. — I'Rice  Increase. — The  Electricity  Committee 
has  recommended  that  the  price  of  electricity  for  lighting  be 
increased  from  3!|d.  per  unit  to  -tjd.,  and  that  the  scale  for  other 
consumers  be  also  increased. 

Chester. — Year's  Working. — The  annual  accounts 
show  that  the  income  of  the  Corporation  electricity  department 
for  the  year  ending  March  25th,  1918,  amounted  to  £26,(!I9.  com- 
pared with  £24.37.")  in  the  previous  year,  and  the  total  expendi- 
ture to  £14,123.  compared  with  £11.530.  The  net  profit  was 
£2,945.  2,917,148  units  were  Sold  during  the  year,  including 
public  lighting,  53,205  ;  tramways,  355.241)  ;  private  consumers, 
1,138,036:  and  bulk  supply,  1,370,601.  The  works  cost  per  unit 
was  ■652d..  against  '54^.,  and  the  total  cost  was  I02d.,  against 
•92,5d. 
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Chelmsford.— Price  Increase. — The  Electric  Supply 
Corporation  has  applied  to  the  B.  of  T.  for  an  order  to  increase  the 
maximum  price  which  may  be  charged  for  electricity  to  9d.  per 
unit. 

Continental.— Italy. — The    province    of    Tuscany   has 

erected  on  the  River  Garchio,  near  Gallicano-di-Garfagna,  a  hydro- 
electric station  capable  of  producing  (i.OOO  K\v.,-with  a  fall  of 
;10  metres.  The  works  have  been  set  up  by  the  Societa  Elettrica 
Ligure  Toscana,  and  are  one  of  a  series  of  important  central  stations 
which  the  company  proposes  to  establish  on  the  same  rirer.  The 
equipment  consists  of  two  7,500-h.p.  Riva  turbines,  each  direct- 
coupled  to  a  6,000-KW.  Westinghouse  alternator,  one  being  held  as 
a  reserve,  with  room  for  a  third  group.  A  third  turbine  of 
3,.500  H.P.  with  alternator,  a  small  turbine  of  2:i0  H.P..  and  a  SO-ton 
crane  are  other  items  of  the  plant.  In  the  transformer  house  three 
groups  of  three-phase  transformers  raise  the  energy  produced  at 
3,.")00  volts  and  50  periods  to  S.S.OOO  volts. 

Coventry. — New  Works. — The  City  Council  is  to  pur- 
chase a  site  in  Foleshill  at  a  cost  of  about  £8,000  for  new  electricity 
works. 

Dewsbury. — Price  Increase. — From  October   1st,  the 

price  of  electricity  is  to  be  .advanced  as  follows  : — For  power, 
10  per  cent.,  an  increase  of  .50  per  cent,  on  pre-war  rates  ;  on 
rateable  value  basis,  5  per  cent.  (30  per  cent,  over  pre-war  rates)  i 
lighting,  5  per  cent.  (25  per  cent,  over  pre-war  rates). 

Gillingham  (Kent).— Price  Increase.— The  T.C.  has 

decided  to  increase  the  price  of  electricity  from  the  end  of  Septem- 
ber by  Jd.  per  unit  for  lighting  and  Jd.  per  unit  for  heating  and 
power,  with  an  all-round  increase  of  50  per  cent,  in  place  of  the 
existing  50  per  cent,  on  lighting  and  60  per  cent,  on  heating  and 
power,  making  a  net  increase  of  Jd.  per  unit.  Energy  is  to  be 
supplied  to  a  Gillingham  syndicate  for  the  manufacture  of  cement 
for  the  Government. 

Hastings.' — Year's   Wohkixg. — The   accounts   of    the 

Corporation  electricity  department  for  the  year  ending  March  31st, 
1918.  show  that  the  capital  expenditure  during  the  year  amounted 
to  £697,  bringing  the  total  up  to  £179,725.  The  loan  staten;ient 
shows  that  out  of  the  total  debt  created,  amounting  to  £188,149, 
£105,005  ha<l  been  repaid,  and  that  a  further  sum  of  £34,497  was 
available  for  repayment.  The  income  was  £20,941,  an  increase  of 
4:1,854  on  last  year.  The  expenditure  was  £14,404,  compared  with 
£13,056  last  year.  The  gross  profit  carried  to  net  revenue  account 
was  £6,537,  an  increase  of  £507.  The  interest  and  sinking  fund 
charges,  &c.,  amounted  to  £11,115,  compared  with  £11,127  last 
year.  The  adverse  balance  of  £4.658  transferred  from  net  revenue 
account  was  met  out  of  the  generll  district  rate  account.  The  sum 
of  £1,027  was  used  for  new  capital  purposes,  instead  of  borrowing 
from  outside  sources.  The  provision  made  for  the  repayment  of 
loans  to  the  end  of  the  year  was  £139,503.  The  balance  due  to  the 
treasurer  was  £1.188,  as  follows: — Revenue  account,  £2,997,  less 
capital  account  in  hand,  £1.810.  The  average  price  obtained  was 
5'20d.  per  unit,  and  total  cost  per  unit  sold  was  3'28d.  Total  units 
sold  were  9:'i3,904  (919,976  to  private  consumers  and  13,928  to 
public  lighting).  Total  connections  in  30-watt  lamps,  73.529 ; 
load  factor,  20'08  ;  number  of  consumers,  2,114  ;  maximum  supply 
demanded,  531  KW. ;  plant  capacity,  1,850  KW. 

Leeds. — New     Plant. — The    Ministry    of     Munitions 

having  sanctioned  the  replacement  by  the  E.L.  Committee  of  two 
1,400-KW.  reciprocating  engines  and  alternators  by  a6,000-KW.  turbo- 
alternator,  the  Committee  has  decided  to  proceed  with  the  work, 
and  to  obtain  tenders  for  the  same.  With  the  necessary  buildings, 
extensions,  boilers,  i:c.,  the  estimated  cost  is  .£40,000. 

Leicester. —Pricb  Increase. — The  T.C.  has  decided  to 

increase  the  price  of  electricity  for  lighting  from  5jd.  to  6d.  per 
unit,  and  for  power  by  12  per  cent.,  which  will  make  an  all-round 
increase  of  50  per  cent,  over  pre-war  rates. 

Leighton  Buzzard. — Proposed  E.L. — The   U.D.C.  has 

inquired  whether  the  Luton  T.C.  is  prepai-ed  to  supply  electricity 
within  the  urban  district. 

London.  —  Hampstead. — Year's    Worksng. — For    the 

year  ending  March  31st,  1918,  the  total  net  income  of  the  B.C.  elec- 
tricity undertaking  was  £80,302,  and  the  working  expenses 
£53,112.  In  the  previous  year  the  figures  were  £76,142  and 
£48,273.  Interest  absorbed  £7,697,  and  loan  redemption  £22,001, 
leaving  a  deficit  on  the  year  of  £2,508,  against  £2,164.  Units  sold 
during  the  year  numbered  5,217,247  ;  generating  costs  increased 
from  l'4d.  per  unit  to  r03d.,  and  fuel  from  '91(1.  to  r03d.  The 
total  cost  per  unit  was  2'44d.,  against  2'23d. 

Ham.mersmith. — Price  Increase. — The  Electricity  Committee 
has  recommended  the  B.C.  to  increase  the  charges  for  lighting  to 
od.  per  unit,  and  by  a  further  12i  per  cent,  for  other  purposes, 
making  25  per  cent,  over  pre-war  prices.  ' 

Bebmondsey. — Price  .Increase. — The  Electricity  Committee 
h.Ts  informed  the  B.C.  that  it  must  increase  tHe  charge  for  electricity 
by  a  further  7  J  per  Cent. 

Kendal. — Year's  Working. — There  was  a  deficit  of 
£604  on  the  past  year's  working  of  the  T.C,  electricity   under- 


Malvern.— Price  Increase. — The  U.D.C.  has  increased 
the  price  of  electricity  for  lighting,  heating,  and  power  by  Id.  per 
unit  from  the  September  reading  of  the  meters. 

Redditch. — Reorganisation. — Early  in  1914  the  Corpo- 
ration undertaking  was  making  a  loss  of  about  £3,000  per  annum, 
the  maximum  demand  was  640  KW.,  the  supply  single-phase,  75 
periods,  the  units  sold  being  1,433.666. 

On  the  advice  of  Messrs.  Handcock,  Dykes,  &  Trotter,  consulting 
engineers,  a  surn  of  approximately  £40,000  was  expended  in  bring- 
ing the  station  up  to  date  by  the  addition  of  two  1,000-KW.  Parsons 
turbo-alternators  and  condensing  plant ;  two  motor-generators  to 
transform  from  three-phase,  50  periods,  to  single-phase,  75  periods,  or 
rice  rersn  ;  condensing  plant  :  new  cooling  tower  ;  additional 
boiler  plant ;  extension  of  engine  room  :  and  a  system  of  three-phase 
mains.  This  new  plant  was  first  put  into  commission  towards  the 
end  of  1916,  and  at  the  beginning  of  this  year  the  maximum  load 
on  the  station  had  increased  to  1,340  KW. 

The  units  sold  for  last  year  were  2,643,037,  and  notwithstanding 
that  wages  had  more  Ahan  -doubled,  and  the  rise  in  the  price  of 
coal,  the  reduction  in  generating  costs  was  such  that  the  station 
has  now  turned  the  corner,  and  shows  a  profit  after  paying  running 
costs,  interest,  and  sinking-fund  charges.  In  a  further  report 
given  to  the  Council  at  the  beginning  of  the  year,  additional 
extensions,  at  an  estimated  cost  of  £54,000,  were  recommended, 
and  .approved  by  the  Council,  and  the  general  approval  of  the 
Director-General  of  Electric  Power  Supply  having  been  given  to 
the  scheme,  the  Council  at  its  last  meeting  placed  the  above  con- 
tracts as  part  of  its  extension  scheme. 

Since  the  original  instalment  of  the  new  three-phase  plant,  the 
largest  works  in  Redditch  has  shut  down  all  its  own  plant  and  relies 
entirely  on  the  Corporation  station,  and  the  majority  of  the  other 
large  works  in  Redditch  are  now  taking  a  supply. 

Sutton  Coldfield. — Price  Increase. — The  Electricity 
Committee  has  informecf  consumers  that  there  will  be  a  further 
increase  of  10  per  cent.,  making  30  per  cent,  in  all,  from  the  June 
quarter.     - 

Todmorden.— Bulk  Supply.— The  T.C.  has  decided  to 
take  a  supply  of  electricity  in  bulk  from  the  Yorkshire  E.P.  Co., 
and  h.as  purchased  a  site  for  a  sub-station. 

Twickenham. — The  H.  of  T.  has  refused  to  authorise  the 
Twickenham  and  Teddington  E.L.  Co.  to  increase  its  charges  for 
electricity. 

Tunbridge  Wells.— Pkice  Increase.— The  T.C.  has  in- 
creased the  charges  for  electricity  ;is  follows  : — IJnits  sold  for  5Jd., 
plus  10  per  cent.,  increased  to  7d.  :  5d.,  plus  10  percent.,  to  6d.  ;  4id., 
plus  10  per  cent.,  to  6d.  ;  3*d.,  plus  10  per  cent.,  to  6d.,  less  20  per 
cent.  :  2Jd.,  plus  10  per  cent.,  by  25  per  cent.  ;  Id.,  plus  25  per 
cent.,  to  lad.  There  is  to  be  a  minimum  charge  of  10s.  per  quarter 
to  all  consumers,  except  flats,  tenements,  offices,  and  stables,  the 
minimum  rate  for  which  is  to  be  5s.  per  quarter. 

Watford. — Price  Increase. — The  E.L.  Committee  has 

recommended  that  the  price  of  electricity  for  lighting  be  increased 
to  7  id.  per  unit,  and  that  the  recent  increase  «f  20  per  cent,  be 
increased  to  50  per  cent,  from  the  end  of  December. 

West  Bromwich. — Year's  Working. — There  was  a  net 
loss  of  £10.839  on  the  past  year's  working  of  the  Corporation  elec- 
tricity department.  The  income  amounted  to  £41,951,  compared 
with  .£32,047  in  the  previous  year,  and  the  expenditure  to  £44,564, 
an  increase  of  .£15,106.  Loan  charges  amounted  to  £8,226.  The 
E.L.  Committee  recommends  an  increase  in  the  charges  for  elec- 
tricity as  from  July  1st. 

Price  Revision.— The  T.C.  is  taking  steps  to  get  contracts 
for  energy  supplied  to  the  tramways  and  certain  firms  at  prices 
fixed  before  the  war  revised,  with  a  view  to  an  increase  being 
made. 

West  Ham. — Year's  Working. — The  income  of  the 
Corporation  electricity  department  for  the  year  ended  March  31st 
last  was  £181.705, •compared  with  £153,872  in  the  preceding  year. 
The  expenditure  amounted  to  £160,482,  an  increase  of  £23,720,. 
and  the  net  surplus  was  £5,994,  against  £2,270  ;  35,836,900  units 
were  sold  during  the  year  (lighting,  2,515,834  :  power,  27,250,787  ; 
heating  and  cooking,  412,429;  public  lighting,  59,261  ;  and  tram- 
ways, 5, .498, 589),  an  increase  of  538,600  units.  The  working  cost 
per  unit  amounted  to  r07d.,  against  ■92d.  in  the  previous  year,  and 
the  average  price  obtained  was  r21d.  per  unit,  against  l'04d. 


TRAMWAY  AND  RAILWAY  NOTES. 

Australia. — Lauxceston. — The  past   year's  working  of 

the  city  tramways  resulted  in  an  income  of  £23,139.  The  expendi- 
ture was  £13,751,  and,  after  meeting  capital  charges,  £3,657  was 
carried  to  the  general  account  and  £496  to  the  reserve  fund. 

Sydney. — An  underground  electrically-operated  haulage  plant 
for  the  Wallarah  Coal  Co.,  Ltd..  has  recently  been  completed  by 
Messrs.  Morison  &  Brearly,  Ltd.,  of  Newcastle,  X.S.'VV.  The 
machine  is  fitted  with  a  Crompton  direct-current  motor  of  125  HP., 
which  drives,  through  gearing,  a  winding  drum  s  ft,  in  diameter. 
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Brighton. — Kaim.v.ss  ruACTioK. — An  extension  of  a 
year  from  August  Tth  has  l>e<>ii  applied  for  by  the  T.C.  for  the  com- 
pletion of  the  overhenil  c<iuipnient  for  trolley  oars  under  the 
Brifrhton,  Hove,  and  District  Railless  Traction  Act,  1911,  from 
Ovinjrdean  to  Rottinjrdean. 

Continental. —'iKKMAXY. — Accordin",'  to  tlie  iJaihi  Mail, 

i.'reat  indi;,'nrition  has  been  arouBed  in  Berlin  hy  the  decision  of  the 
Metroiwlitan  Tramway  Co.  to  install  its  own  detective  force  for  the 
purpose  of  catchinir  passengers  who  may  he  endeavourinsr  to  evade 
payintr  fares.  They  are  to  be  dressed  in  plain  clothes,  and 
empowered  to  exact  a  fine  of  la.  on  the  spot  for  each  offence.  A 
German  paper  is  quotetl  as  follows: — "The  tramway  monopoly 
only  wants  to  enrich  its  alrewly  bulfring  treasury.  It  talks  about 
the  incre.tsed  upkeep  of  roUinj;  stock.  .  .  .  We  have  fo  ride 
nowadays  in  ramshackle  old  rattle-traps  called  cars."' 

East  Kent. — Proi'osed  Lioht  Railways. — The  Light 
Railways  Commissioners  have  submitted  to  the  B.  of  T.  for  con- 
firmation an  order  for  the  construction  of  light  railways  from 
Hammill  to  Snowdown  Colliery,  from  Little  Monsreham  to  Deal, 
from  Wickhambreaux  to  Canterbury,  from  Coldred  to  Alkham, 
with  a  branch  to  Lydden  Colliery,  and  branches  at  Little  Mongeham 
and  Stonar. 

Leeds.  —  Tkamways     and    To\vji    Planning.  —  The 

Tramway  Committee  has  visited  Liverpool  for  the  purpose  of  in- 
specting' the  construction  of  radial  roads  in  relation  to  town 
planninf;'.  Mr.  F.  M.  Lupton  has  advocated  a  separate  tramway 
track  for  fast  traffic  on  wide  arterial  roads  in  Leeds,  and  the  visit 
was  in  furtherance  of  this  improvement. 

Boycott  Fauare. — Fig-ures  issued  6y  the  tramway  department 
show  that  the  boycott  of  the  tramways  as  a  result  of  the  50  per 
cent,  advance  in  fares  has  died  a  natural  death.  In  the  first  com- 
plete Week  of  the  new  fares  the  number  of  passengers  carried  was 
reduced  by  400,00n  compared  with  the  cofrespouding  week  a  year 
ago.  In  the  next  fortnight  the  decrea.se  was  less  by  20.000,  and 
then  a  further  60,000.  At  the  end  of  a  month  the  decrease  was 
again  400,000,  but  the  next  week  it  dropped  to  175,000.  During 
the  past  two  weeks  it  has  further  diminished,  and  when  the  figures 
were  issued  it  was  only  197  less  than  in  the  corresponding  week 
last  year.  Whilst  the  total  reduction  during  the  seven  weeks  was  a 
million  and  three-quarters,  the  receipts  increased  by  over  £12,000. 
and  the  total  takings  of  the  17  weeks  of  the  current  financial  year 
are  £31,0li8  ahead  of  those  of  the  corresponding  period  last  year. 

London.  —  Wages.  —  The  Highways  Committee  haa 
recommended  the  adoption  by  the  L.C.C.  of  the  award  of  the 
Committee  on  Production,  which  provides  for  an  increase  of  5s. 
per  week  to  all  tramway  employes  at  present  receiving  a  war  wageof 
20s.  The  claim  for  the  same  wages  to  be  paid  to  women  as  to  men 
was  not  established.  This  increase  is  estimated  to  cost  £88,000  per 
annum. 

Goods  Tkaffic. — The  L.C.C.  has  decided  to  incur  an  expendi- 
ture of  .£  1 00  in  the  conversion  of  two  tramcars  for  the  carriage  of 
goods,  for  experimental  purposes. 

Underground  Railway, — Increased  Fakes. — A  few  in- 
creases in  fares  on  certain  sections  came  into  operation  on 
August  Ist  on  the  Bakerloo,  Piccadilly,  Hampstead,  and  City 
and  South  London  Tubes  and  the  District  Railway,  The  increase 
amounted  in  most  cases  to  Jd.,  and  in  no  case  to  more  than  Id. 

Night  Service. — The  London  Society  of  Compositors  has  been 
informed  that  the  Metropolitan  Tramways  will  run  cars  from 
Fiusbury  Park  to  Wood  Green  at  about  1  a.m.  and  1.30  a.m.,  the 
service  to  begin  on  August  11th.  This  arrangement  is  for  the  con- 
venience of  printers,  and  is  only  an  experiment  for  one  month,  and 
upon  the  results  will  dex)end  whether  it  shall  be  maintained, 

Nortliampton. — Year's  Working.— There  was  a  gross 

profit  of  £i:-i,922  on  the  Corporation  tramways  for  the  year  ending 
March  Slat  last.  The  revenue  was  £46,113,  compared  with 
£38,258  in  the  previous  year,  and  the  expenditure  £32,190,  com- 
pared with  £29,016.  Capital  charges  amounted  to  £11,105,  and  the 
net  profit  was  £3,235,  against  a  deficit  of  £3,004  in  the  preceding 
year.  Passengers  carried  increased  from  9,707,456  to  10,753,042, 
and  the  car  mileage  decreased  from  748,271  to  7ii7,(W7.  Working 
costs  amounted  to  10'35d.  per  car-mile,  and  receipts  to  14'77d. 

Shipley.— Price  Revision. — The  U.D.C.,  which  applied 

for  an  increase  of  50  per  cent,  for  electricity  supplied  to  the  Brad- 
ford Corporation  for  the  operation  of  the  Shipley  tramways,  has 
been  informed  that  the  Corjioration  cannot  entertain  the  payment 
of  more  than  20  per  cent. 

West  Ham. — Year's  Working. — For  tlie  year  ending 
March  3 1  at  last,  the  revenue  of  the  Corporation  tramway  depart- 
ment amounted  to  £188,851,  against  £166,143  in  the  previous  year, 
and  the  expenditure  to  £168,827,  an  increase  of  £18,837.  After 
allowing  for  capital  charges  (£31,636)  and  allowances  to  men  on 
active  service  (£16,762),  there  was  a  deficit  of  £28,177,  The  income 
per  car-mile  was  1263d.  an  increase  of  r7d.,  and  the  working  costs 
were  ir279d.,  an  increase  of  r419d. 

Wolverhampton. — Y'ear's  Working. — The  gross  profit 

of  the  Corporation  tramway  department  for  the  year  ending 
March  31st  last  was  £32,039,  including  £2,189  on  account  of 
motor-'buses.  Capital  chargers  amounted  to  £12,142,  £4,351  was 
transferred  to  the  reserve  fund,  £8,767  to  the  maintenance  account, 
and  £6,580  to  the  borough  rate  account. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Germany  and  Rumania. — A  special  Agreement  hxs  been 

reached  coMO<>rning  the  future  regulation  of  postal  and  telegraph 
traffic  between  Germany  and  Rumania,  The  provision  affecting 
telegraphic  trartii^  conccrna  tlie  laying  of  a  third  direct  line  between 
Germany  and  Bukarest,  the  establishment  of  a  telephone  service 
between  Germany  anil  Rumania,  a  telei)hone  service  over  thoi 
Constantiuople-Constanzii-Bukarest-Berlin  telegraph  cable,  and  an 
eventual  new  line  to  Constantinople,  The  German  Government 
obtains  till  the  end  of  19.50  a  monopoly  of  laying  cables  on  the 
Rumanian  coast, —  The  Tiinen. 

Royal  Visit  to  the  G.P.O.— <  )nThursdaY  last  weekthe  King 

and  Queen  visited  the  General  Post(1ftice,  The  Postmaster-General 
stated  that  the  Post  Office  hail  released  about  81,000  men  and  1,000 
women  for  naval  and  military  service.  Since  the  outbreak  of  war 
the  department  ha*l  provided  40,000  telephones  for  the  Army  and 
Navy  Departments,  The  private  branch  exchange  for  the  .\ir 
Ministry  was  the  largest  in  the  world,  and  dealt  with  2,500  tele- 
phones, A  special  system  of  telephonic  aid  raid  warnings  had 
been  organised,  and  as  many  aa  20,000  messages  had  been  distributed 
on  the  occasion  of  one  raid.  In  each  raid  5,000  messages  from  the 
Field-Marshal's  Department  were  circulated  to  local  exchangee, 

Russia. — The  transmission  of  private  telegrams  to  Russia 

has  been  suspended  in  consequence  of  action   taken  by  the  Russian 

authorities. 

Underground  Submarine  Cables.  —  The  New  York- 
Telephone  Co.,  Long  Island  Division,  has  devised  a  method  of 
burying  a  submarine  cable  so  that  it  will  be  safe  from  the  anchors 
of  small  boats,  the  spears  of  eel  fishermen,  or  the  rakes  of  clam  or 
oyster  diggers.  It  consists  of  a  simple  plough,  which  is  dragged 
^long  in  shallow  water  where  there  is  a  mud  bottom,  and  buries 
the  cable  14  in.  in  the  mud.     It  has  proved  an  unqualified  success. 

The  Long  Island  division  has  also  developed  a  plough  for  bury- 
ing cables  across  salt  marshes  ;  it  opens  a  trench  4  in.  wide  and 
16  in.  deep  at  the  rate  of  40  ft.  per  minute,  when  pulled  by  a  Ford 
engine  suitably  geared  to  a  winch.  The  ploughshare  is  curved  in 
such  a  way  that  it  throws  up  a  layer  of  sod  which  merely  haa  to 
be  pulled  back  into  the  trench  with  a  rake  after  the  cable  has  been 
laid.  The  line  of  the  trench  is  then  marked  with  concrete  posts 
where  the  submarine  cable  is  spliced  to  the  lead  cable,  and  with 
creosoted  wood  stakes  at  about  100-ft,  intervals  across  the  marshy 
islands. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Australia. — September  4th.  Victorian  Railway  Commis- 
sioners, 800  lighting  transformers  for  signal  system,  A  copy  of 
the  specification  may  be  seen  at  the  Inquiry  Office  of  the  Depart- 
ment of  Overseas  Trade  (Development  and  Intelligence)  in  London, 

Belfast. — August  lOtb.  Corporation.  Two  6,000-k\V. 
turbo-alternators,  &c,  ;  one  500-KW.  turbo-alternator,  &c,  ;  one 
30- KW.  balancer-booster  ;  four  48,000-lb,  per  hour  water-tube 
boilers  ;  four  fuel  economisers,  Sac.  ;  two  steel  chimneys,  with  fans, 
&c.  ;  two  electrically-driven  boiler  feed  pumps,  &c.  ;  accumulators  ; 
three  500-KW.,  and  five  1,000-KW.  rotary  converters,  with  trans- 
formers, iS;c.  ;  two  250-K.v.A.,  two  350-K,v,A.,  and  six  1,2.50-K.v.A. 
transformers.     See  "  Official  Notices  "  July  19th, 

Leeds.  —  August    loth.      Electricity   Department.     Ex- 

tenaion  to  feeder  awitchgear  ;  alteration  of  generator  switchgear  ; 
one  6,000-KW.  turbc-alternator  and  jet  condensing  plant  ;  two 
water-tube  boilers,  stokers,  economisers,  A:c. ;  coal  and  ash  conveying 
plant :  pipes,  centrifugal  pump,  iStc.    See  ''Official  Notices  "July  1 9th. 

Spain. — The  municipal  authorities  of  .\lbuquen|ue  have 
just  invited  tenders  for  the  concession  for  the  electric  lighting  of 
the  town  during  a  period  of  five  years. 


CLOSED. 

Australia. — P.M.G.'s  Department,  South  Australia  : — 

Telephone  accessories. — Western  Electric  Co.  (Australia),  Ltd.,  £3^. 
Commonwealth  Railways — 

Cable.— British  Insulated  &  Helsby  Cables,  Ltd.,  f  2,S5. 
Victorian  Railways  Depaitment — 

Electric  freight  lifts  at  Auburn  and  Glenferrie,— Holmwood  A  Oncill,  £1,Z0d 
AuKfralian  Minim/  Stayidard. 

Gillingham.— T.C.  :— 

eiOB.li.p.  Diesel  set.— Banks,  Warner  &  Co.,  Ltd. 
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FORTHCOMING     EVENTS. 


North  of   England   Institute  of   Mining  and  Mechanical  Engineers.— 

Saturday,  AugustlOth.     At;2p.n].     Animal  general  meeting. 
tlunior    Institution    of    Engineers   iNorthEastern    Sectionl.— Tuesday, 
August  13th.   At  7  p.m.   At  the  Mining  Institute,  Neville  Street.  Newcastle- 
on-Tyne.     Paper  on  ■•  The -Manufacture  of  Cast-iron  Pipes,"  by  Mr.  T.  E. 
Dimbleby. 

Electrical  Power  Engineers'  Association  (Southern  Division,  Western 

Sectlonl.— Thursday, -August  15th.    At  7  p.m.    At  Hammersmith  B.C.  Elec- 
tricity Works.    Inaugural  meeting. 


NOTES. 

Electrician  Summoned. — At  lieeds  West  Riding  Police 

Court,  last  week, William  Ernest  Poole,  electrical  engineer,  Crossgate.?, 
was  summoned  for  an  offence  under  the  Defence  of  the  Realm  Act. 
and,  after  a  lonsr  hearinsf,  was  sentenced  to  three  months'  imprison- 
ment. Notice  of  appeal  was  sriven,  and  defendant  was  allowed 
bail  in  two  sureties  of  £2.i0. 

Parliamentary, — Royal  Assent. — The  folluwing;  Acts 

have  received  Royal  Assent : — 

Electric  Lighting  Orders  Confirmation  Act,  1918. 
County  of  London  Electric  Supply  Co.'s  Act,  1918. 

Volunteer  Notes.— TjOndon  ARjn-  Troop.s  Companies, 

Vfii.uNTEER  Engineers, — Headquarters  :  Balderton  Street,  Gros- 
veuor  Square,  W.  1. 

Corps  Orders  No.  33,  by  Lieut. -Colonel  C.  B.Clay,  V.D.,  Commanding; — 

Captain  of  the  W«lc.— Capt.  W.  Darley  Bentley. 

Monday,  August  12th,  to  Friday,  August  IGth. — Drills  as  usual. 

Sunday,  August  18th. — Commandant's  Parade  at  Waterloo  Station,  8.45  a.m., 
for  work  at  Esher.  Dress ;  Drill  order  with  haversacks  and  water  bottles. 
Mid-day  and  tea  rations  to  be  carried. 

0.  HiGGiNS,  Capt.  R.E.,  Adjutant, 

Australian     Production     of     Electrolytic     Zinc    and 

Calcium  Carbide. — In  the  course  of  an  article  on  the  present 
situation  and  projected  developments  of  hydro-electric  enterprises 
in  Australia,  H.M.  Trade  Commissioner  states  in  the  Ji.  of  T. 
Journal  that  the  total  annual  output  of  zinc  concentrates  in 
Australia  amonnts  to  about  400,000  tons,  derived  chiefly  from  New 
South  Wales  and  Tasmania.  The  Electrolytic  Zinc  Co.,  whose 
wharf  lit  Risdon,  on  the  Derwent  River,  is  equipped  with  ore  bins 
of  :i,000  tons  capacity,  is  expendinjj  about  £200,000  on  plant.  The 
present  installation  is  capable  of  producing  by  the  electrolytic  process 
10  tons  of  zinc  per  day  of  24  hours.  The  zinc  is  of  a  purity  of  over 
ll'J  per  cent.  "The  sulphuric  acid  used  in  the  electrolytic  process 
for  the  manufacture  of  spelter  will  be  made  from  sulphur  imported 
from  Japan,  while  the  aluminium  sheets  used  are  imported  from 
the  United  States.  The  experimental  trials  of  the  plant  point  to 
the  production  of  electrolytic  spelter  on  a  commercial  scale  being 
thoroughly  successful,  and  at  a  later  date  the  capacity  of  the  plant 
will  be  greatly  increased. 

The  works  for  the  manufacture  of  calcium  carbide,  which  are 
situated  at  Electrona,  North-West  Bay,  some  15  miles  distant  from 
Hobart.  are  now  reported  to  be  complete,  and  the  arrival  of  the 
transformers  is  only  awaited  for  energy  to  be  delivered  and  the 
manufacture  of  carbide  begun.  Nearly  all  the  equipment  for 
manufacturing  the  product  has  been,  made  in  Australia,  having 
been  supplied  by  an  engineering  firm  in  Adelaide. 

The  foundations  of  coke  ovens  have  been  built  at  Electrona,  as 
the  company  proposes  making  its  own  electrodes  for  the  electric 
furnaces.  Contracts  have  been  let  for  the  necessary  machinery. 
Firebricks  for  the  ovens  are  being  made  in  Melbourne.  The  com- 
pany has  entered  into  arrangements  with  the  owners  of  a  colliery 
for  the  supply  of  coal,  and  has  an  option  to  purchase  the  colliery. 
The  limestone  will  come  from  the  company's  own  quarries  near 
the  works.  At  present  the  stone  is  conveyed  over  a  local  timber 
company's  tramway  line,  but  eventually  an  aerial  ropeway,  which 
has  already  been  purchased,  will  be  installed. 

Hitherto  calcium  carbide  has  not  been  manufactured  in 
Australia — the  imports,  which  during  recent  years  have  averaged 
about  13,000  tons  per  annum,  having  been  derived  principally  from 
Norway,  Sweden,  Germany,  and  Canada.  The  present  capacity  of 
the  Electrona  Works  is  .5,000  tons  per  annum,  but  it  is  proposed  to 
increase  this.  Previous  to  the  introduction  of  the  new  tariff  in 
December,  1!U4,  calcium  carbide  was  on  the  free  list,  but  it  is  now 
subject  to  a  duty  of  5  per  cent,  ad  rahnvm,  except  from  the  United 
Kingdom,  when  it  is  free  of  duty  under  the  Preferential  Tariff. 
The  shortage  of  supplies  of  carbide  owing  to  the  war  situation,  and 
consequently  high  prices,  suggest  that  this  project  should  prove 
successful. 

The  industries  which  will  be  likely  to  establish  themselves  in 
Tasmania  are  electrochemical  and  electrometallurgical,  all  of 
which  require  very  large  blocks  of  power,  and  for  which,  it  may 
be  added,  there  is  alarge  amount  of  raw  material  within  the  State 
itself.  These  industries,  which  are  regarded  as  primary,  will,  in 
course  of  time,  lead  to  the  development  of  existing  secondary 
industries,  as  well  as  to  the  establishment  of  others  entirely  new 
in  Tasmania.  The  principal  inducement  for  the  secondary 
industries  to  establish  themselves  would  be  the  relatively  greater 
facilities  they  would  have  in  obtaining  their  raw  material. 

Among  minor  applications  of  electrical  energy,  in  the  opinion 
of  the  'administration  of  the  Hydro-Electric  Department,  a  very 
satisfactory  business  can  be  developed  by  applying  electricity  to 
incubation.  Xew  business  has  also  been  started  by  supplying 
energy  to  the  medical  jirofession.  Motor  cars  and  commercial 
vehicles  propelled  by  electricity,  as  well  an  elet;tric  cooking  and 
heating  installations,  are  mentioned  as  probable  developments. 


"All  That  We  Have,"— The  following  "  AVar  Resolu- 
tion "  was  adopted  by  the  National  Electric  Light  Association  at 
the  annual  meeting  at  Atlantic  City.  June  l.Sth-Uth,  1918  :— 

"  Resolved,  that  the  National  Electric  Light  Association,  in 
annual  convention  assembled,  desires  to  extend  to  the  President  of 
the  United  States  and  all  others  in  authority,  the  assurance  that 
in  its  organisation  and  its  membership  it  is  in  thorough  accord 
with  the  fixed  determination  of  the  .American  people  and  their 
chosen  representatives  to  prosecute  the  war  with  the  utmost  vigour 
and  to  a  victorious  conclusion — however  long  it  may  take  and 
however  much  it  may  co.<t  in  men,  money,  and  other  forms  of 
sacrifice. 

"  The  goal  we  seek  through  the  pro,secution  of  the  war,  is  the 
winnfhg  of  a  great  peace — a  peace  so  well  established  that  it  can- 
not lightly  be  disturbed  by  autocratic  force,  wedded  to  the  doctrine 
that  might  makes  right.  For  such  an  end  of  the  war  we  are  ready, 
cheerfully,  to  submit  to  such  further  restrictions  of  personal  arid 
corporate  activities  and  to  such  further  burdens  upon  private  and 
corporate  property  and  business  as  it  may  be  found  necessary  to 
impose -upon  the  people  and  industries  of  the  country. 

''We  recognise  as  the  one  great  menace  of  the  future  the  possi- 
bility of  an  inconclusive  peace — an  armed  truce  which  would 
inevitably  end  in  a  renewal  of  the  unspeakable  horrors  of  the 
present  war.  That  must  not  be,  and  the  only  way  to  prevent  it  is 
to  carry  this  war  to  VICTORY— a  victory  so  complete  and  over- 
whelming that  the  forces  of  evil  will  be  glad  to  accept  such  terms 
as  an  outrag'ed  world  may  be  willing  in  justice  to  accord.  No 
compromise,  no  half-way  measures,  no  patched-up  '  scraps  of 
paper '  can  accomplish  this  great  end  :  but  only  devotion,  the 
patience,  the  self-sacrifice,  and  the  undying  patriotism  of  our 
people  and  their  great  Allies. 

''  With  a  realising  sense  of  the  stupendous  sacrifices  involved, 
but  with  an  abiding  faith  in  the  ultimate  result,  we  pledge  all 
that  we  have  and  all  that  we  are  to  the  holy  cause." 

Planing  by  Electricity, — A  new  industry  recently  estab- 
lished at  Montreal  is  the  manufacture  of  electric  planers  by  the 
Simplex  Floor  Finishing  Appliance  Co.  It  is  claimed  that  one  of 
these  planers  does  the  work  ordinarily  done  by  20  men  in  hand- 
planing.  The  machines  are  extensively  employed  in  shipbuilding, 
and  eight  of  them,  varying  in  length  from  150  to  30ii  ft.,  have  been 
supplied  to  the  Canadian  Vickers  Co.  These  planers  can  be  re-set 
in  a  few  minutes,  after  planing  rough  timber,  for  polishing  deck 
surfaces  or  ways  in  shipyards. —  Tlie  Iivnmongrr. 

Fuel    Economy. — The  Board  of  Trade  announces   that 

owing  to  the  large  number  of  miners  called  to  the  Colours  and  the 
great  need  of  coal  for  our  Allies,  the  various  Government  Depart- 
ments, and  industrial  undertakings,  the  Controller  of  Coal  Mines 
has  instituted  a  Coal  Economy  Campaign  with  the  object  of 
reducing  fuel  consumption  in  every  direction  possible. 

The  Controller  is  being  assisted  by  a  technical  staff  attached  to 
the  Head  Office,  and  arrangements  have  been  made  for  a  large 
number  of  engineers  in  the  provinces  to  attach  themselves  to 
the  Coal  Control  Department  for  this  special  purpose.  This 
arrangement  enables  the  country  to  be  mapped  out  in  districts,  so 
that  all  industrial  consumers  will  within  a  reasonable  time  be  in 
touch  with  the  organisation.. 

The  scheme  comprises  two  main  sections,  viz.  :— (I)  Electrical 
undertakings  ;  and  (.2)  induttrial  undertakings. 

The  work  involved  includes  the  careful  scrutiny  of  the  quantity 
and  quality  of  coal  consumed  by  the  various  undert.akings  and  the 
efficiency  obtained.  It  also  includes  the  inspection  of  factories  and 
works  by  experts,  in  order  to  ascertain  means  by  which  the  fuel 
consumption  may  be  reduced,  and  the  best  methods  to  that  end. 

A  considerable  amount  of  work  in  connection  with  the  campaign 
has  already  been  done,  but  it  is  intended  to  accelerate  the  rate  of 
progress  as  much  as,  circumstances  will  admit.  Some  400  skilled 
engineers  will  shortly  be  at  work  in  various  parts  of  the  British 
Isles,  and  these  gentlemen  are  giving  their  services  to  the  Govern- 
ment without  salary. 

.Vny  public  body  or  company  or  person  wishing  to  effect 
economies  at  once,  and  desiring  the  Controller's  assistance  in  this 
direction,  is  invited  to  communicate  with  Coal  Control  Head- 
quarters, Room  SO'.l,  Holborn  Viaduct  Hotel,  London,  E.G.  1,  when 
arrangements  will  be  maile  to  send  a  technical  expert  to  look  into 
the  conditions  under  which  coal  is  being  consumed,  and  to 
co-operate  with  the  consumer  in  effecting  economy. 

Apart  from  special  applications  of  this  kind,  the  Controller's 
representatives  will  visit  firms  in  turn,  in  accordance  with  a  general 
plan  of  operations. 

So  imperative  is  the  need  to  reduce  coal  consumption  to  a 
minimum  that  a  rationing  scheme  for  all  industrial  undertakings 
will  be  introduced  shortly. 

Electric  Vehicles  in  New  Zealand. — According  to  news 

just  to  hand  from  Christchurch.  the  Municipal  Council  of  that  city 
is  proposing  to  take  up  the  business  of  the  sale  of  electrical  indus- 
trial motor-vehicles.  A  deputation  from  the  Council  recently 
waited  on  the  N.Z.  Board  of  Trade  to  ask  for  Government  assistance 
in  obtaining  the  shipment  from  America  to  New  Zealand  of  a 
number  of  electric  motor  trucks.  Mr.  E.  E.  Stark,  the  city  electrical 
engineer,  stated  that  there  was  a  field  in  the  Christchurch  district 
for  the  sale  and  use  of  000  electric  motor  trucks,  and  that  the  City 
Council  was  in  negotiation  for  taking  over  an  agency  for  their  sale. 
If  the  business  were  secured,  at  least  4,200  tons  of  petrol  would  be 
saved  annually.  After  hearing  the  Councils  arguments,  the  Board 
of  Trade  officials  promised  to  ascertain  whether  it  would  be  possible 
to  secure  the  steamer  space  for  13  electric  motor  trucks  in  the  near 
future. 
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Fatality. — Denis  AVliite,  electrician,  was  working  at 
wirea  in  a  Dublin  munition  factory,  last  week,  when  the  pincers 
which  he  had  in  hia  hand  came  in  contact  with  a  live  wire.  He 
had  to  hold  on  to  the  pincers  to  save  himself  from  falling,  and  hia 
comrades,  sceinpr  hia  plijrht,  switched  off  the  current.  White, 
however,  wa«  unable  to  recover  hia  foothold,  and  fell  to  the  jrround, 
striking'  a;rainst  machinery  on  the  way.  When  taken  to  the  hospital 
it  was  found  that  he  was  dead. 

Water  Power  in  India. — In  a  pajjer  ou  water  power  in 
India,  which  was  read  before  the  Indian  Section  of  the  Royal 
Society  of  Arts  by  Mr.  Alfred  Dickinson,  M.I.E.E.  (Xo.  3,417, 
Vol.  LXVI,  Joiiriiul  of  the  Society),  particulars  are  "riven  of  the 
various  water-power  schemes  already  developed,  the  most  important 
of  which  thus  far  is  that  of  the  Tata  Hydro- Electric  Power  Supply 
Co.  The  advantages  of  water-power  development  in  India  will  be 
apparent  to  those  who  appreciate ,the  industrial  awakenings  of  the 
vast  Empire.  It  is  the  author's  opinion  that,  so  far  as  the  captains 
of  finance  and  industry  in  the  West  are  concerned,  they  have  not 
l)een  ijjnorant  of  the  industrial  possibilities  in  India,  but  hitherto 
have  not  shown  the  necessary  confideuce  by  takinjr  part  in  helping- 
forward  rapid  development.  They  had  the  opportunity  to  finance 
and  construct  the  Tata  hydro-electric  scheme,  but  failed  to  appre- 
ciate its  importance.  It  was.  therefore,  left  to  India  to  find  the 
requisite  capital,  to  the  great  advantage  of  the  Indian  investor,  for 
this  is  the  only  electrical  undertaking  of  magnitude  which,  in  the 
first  year  of  its  working,  has  earned  and  paid  a  dividend  on  its  full 
capital  ;  and,  although  it  is  as  yet  incomplete,  it  is  earning  a  profit 
of  over  £,  1 90,000  per  annum. 

In  the  discussion  that  followed,  the  chairman  (Lord  Lamington) 
asked  whether  any  reason  could  be  given  for  the  fact  that  yarn 
was  much  better  when  the  motive  power  used  was  electricity,  and 
also  whether  the  pipe  track  of  2i  miles,  with  a  fall  of  over  1,700  ft., 
was  not  a  record.  He  agreed  with  the  author  that  it  would  be 
very  advantageous  if  the  Government  of  India  had  a  complete 
survey  made  of  all  the  possible  sources  of  supply  in  the  coimtry, 
which  ought  not,  in  his  opinion,  to  be  worked  by  the  Government, 
but  by  private  enterprise. 

Sir  Charles  H.  Armstrong.  Sir  Francis  Younghusband,  and  Mr. 
C.  H.  B.  Burlton  all  spoke  on  the  large  amount  of  water  power  that 
was  being  wasted  at  the  present  time  due  to  ignorance  of  the 
hydrographic  conditions  in  India,  and  the  great  benefits  that  would 
accrue  were  these  water  powers  to  be  harnessed  and  the  railways 
electrified.  Mr.  E.  S.  Woollard  Moore,  replying  to  the  discussion, 
mentioned  that  the  Tata  scheme  at  Khopoli,  earning  i;  190,000  per 
annum  profit  at  Jd.  per  unit,  showed  that  the  capital  expenditure 
was  not  incommensurate  with  the  results  that  had  been  achieved. 
The  height  of  the  Khopoli  Fall  was  not  unique  ;  but  although 
there  were  higher  falls  harnessed,  their  installed  horse-power  was 
less.  The  aggregate  horse-power  of  the  three  schemes  of  Messrs. 
Tata— the  Khopoli  scheme  which  was  actually  at  work,  the  Audhra 
Valley  scheme  which  was  in  course  of  construction,  and  the  Koyna 
River  scheme,  the  largest  of  them  all,  which  was  being  studied — 
was  over  half  a  million  continuous  horse-power,  or  about  one 
mUlion  horse-power  on  a  10-hour  day  basis.  Their  capacity  ex- 
ceeded the  aggregate  horse-power  of  steam  turbines  installed  at  the 
present  time  in  the  whole  of  the  United  Kingdom.  It  was  some- 
what difficult  to  realise  what  such  huge  super-power  stations 
meant.  Taking  a  station  of  300,000  H.P..  such  as  the  proposed 
Koyna  River  station,  if  that  were  a  steam  station  operated  for  21 
hours  per  day.  it  would  need  30,000  to  35.000  tons  of  good  quality 
coal  per  week.  The  price  of  coal  in  India  was  rising  faster  than 
the  interest  on  capital  was  rising.  He  thought  that  coal  could  be 
more  usefully  employed  in  the  development  of  industry  in  India 
m  the  way  of  actual  direct  manufacture  than  in  the  production  of 
power.  Another  point  of  comparison  was  that  the  storage  capacity 
for  a  300.000-H.p.  steam  station  in  the  matter  of  coal  was  a  point 
of  considerable  importance  when  coal  was  being  used  at  the  rate  of 
35.000  tons  a  week.  The  amount  of  ashes  that  would  have  to  be 
disposed  of  would  be  about  5,000  tons  a  week.  The  condensers  for 
a  station  of  that  size— a  problem  far  more  difficult  in  the  Tropics 
than  in.  a  temperate  climate — would  require  about  25.000,000 
gallons  of  water  per  hour.  So  that  the  comparison  between  water 
power  and  steam  power  in  India  seemed  to  tend  enormously  in 
favour  of  water  power,  and  cheap  water  power  for  India  was  no 
idle  dream,  hut  a  realisable  proposition. 

Standardising  Fuses  for  Motor-Car  Electric  Lighting  Sets. 

—The  smallest  standard  fuse  marked  under  the  National  Electric 
Code  of  the  American  National  Board  of  Fire  Underwriters  is  2  in. 
long  with  ferrules  y'l  in.  in  diameter.  Smaller  fuses  are  regarded 
as  special,  and  the  National  Board  above  mentioned  recommends 
that  all  fuses,  whether  special  or  not,  shall  be  marked  with  their 
voltage  and  current  capacity.  The  American  Society  of  Auto- 
motive Engineers,  on  the  recommendation  of  the  Electric  Equip- 
ment Division  of  its  Standards  Committee,  has  resolved  that  fuses 
of  the  same  dimensions  as  the  National  Electric  Code  be  marked 
according  to  the  requirements  of  that  code.  It  has  also  been 
decided  that  the  present  marking  instructions  be  changed  from 
•  Fuses  to  be  marked  25  volts  and  their  carrying  capacity,"  to  read 
The  voltage  ij)  and  current  capacity  (C)  shaU  be  plainly  marked 
on  one  of  the  ferrules  of  each  fuse." 

Canadian  "Metallurgy.— In  a  paper  by  Alfred  Stansfield, 
F.R.S.C,  on  recent  advances  in  Canadian  metallurgv,  read  before 
the  Canadian  Society  of  CivU  Engineers,  the  author  states  that  at 
the  outbreak  of  war  a  Commisssion  was  appointed  to  consider  the 
situation  with  respect  to  the  supplies  of  copper  and  zinc  The 
Commission  concluded  that  the  electrolvtic  process  offered  the 
greatest  probability  of  filling  the  need,  and   made  arran.'ements 


with  the  Consolidntod  Mining  and  Smelting  Co.,  which  led  to  the 
establishment  at  Trail  of  a  plant  for  producing  electrolytic  zinc 
from  British  Columbia  ores.  At  the  present  time  this  plant  has  a 
capacity  of  about  300  tons  of  zinc  per  week.  During  the  war, 
research  h.ia  been  taken  up,  and  although  commercial  success  has 
not  yet  been  attaineil,  it  is  expected  that  work  will  be  resumed 
during  the  present  year.  Experimental  work  on  the  production  of 
zinc  oxide  for  paint  by  the  Wetherill  process  has  been  carrieti  out, 
and  following  on  from  this  a  full-sized  plant  has  been  erected  at 
Notre  Dame  dea  Anges. 

Soon  after  the  outbreak  of  war  the  International  Co.  agreed  to 
erect  a  nickel  refinery  sufficiently  large  for  the  British  require- 
ments of  nickel.  This  refinery  is  now  being  built  at  Port  Colhone. 
in  Ontario,  and  should  be  in  operation  in  the  present  year  ;  it  will 
have  an  initial  output  of  7,500  tons  of  nickel  per  annum.  Mean- 
while, the  British  America  Nickel  Corporation,  a  strong  British- 
Canadian  company  controlled  by  the  Imperial  Government,  has 
acquire*!  about  17.000  acres  of  mineral  land  in  the  Sudbury  district, 
and  early  in  1917  began  the  construction  of  a  large  smelting  and 
refining  works.  The  new  plant  is  expected  to  be  in  operation  in 
1919,  and  will  have  an  oOtput  of  6,000  tons  of  refined  nickel  per 
annum.  By  1919  we  may  expect  a  production  of  some  13,000  tons 
of  nickel  in  Canada,  in  addition  to,  perhaps,  three  times  this  amount 
in  matt  refined  abroad. 

Antimony  is  nut  produced  to  any  extent  in  Canada,  although  a 
small  amount  is  derived  from  the  electrolytic  refining  of  lead  at  Trail. 
In  view  of  the  high  price  and  unusual  demand  for  the  metal,  a 
mine  of  low-grade  ore  at  Lake  George.  New  Brunswick,  wa-s  opened, 
and  an  efficient  process  was  devised  for  extracting  the  metal  from 
ore  by  volatilisation.  By  the  time  that  the  process  had  been 
brought  to  a  satisfactory  condition,  other  supplies  became  available, 
and  the  mine  and  smelter  had  to  be  closed. 

The  metal  aluminium  is  made  at  Shawinigan  Falls  from  bauxite 
which  is  imported  from  France,  as  no  ores  of  commercial  value 
have  been  found  in  Canada.  Figures  for  the  production  of  this 
metal  are  not  published,  as  only  one  firm  is  engaged  in  the  industry, 
but  the  production  has  increased  materially  during  the  war. 

The  process  of  extracting  aluminium  from  alumina  (purified 
bauxite)  was  the  only  operation  in  Canada  before  the  war  that 
depended  on  the  electrolysis  of  fused  salts,  but  a  fresh  industry  of 
this  kind  has  now  been  started — the  production  of  the  metal 
magnesium.  The  author  succeeded  in  producing  magnesium  in 
the  laboratory,  and  the  process  was  developed  into  commercial 
operation  at  Shawinigan  Falls.  At  present  the  crude  materials 
are  imported,  but  ultimately  it  is  intended  to  use  Canadian 
magnesite  as  the  ore  of  this  metal.  Magnesium  is  now  made  in 
considerable  quantities  at  this  plant. 

Electricians'  Allowances. — An  increased  out-of-town 
allowance  for  members  of  the  National  Federated  Electrical  Asso- 
ciation and  the  Electrical  Trades  Association  has  l)een  conceded. 
The  award,  issued  during  the  week-end,  provides  for  an  allowance 
of  3s.  6d.  per  night  for  the  first  fortnight  and  Ss.  per  night  after- 
wards. The  old  scale  of  out-working  allowance  was  2s.  6d.  per 
night. — Manchister  Daili/  Dispatch. 

Committee  on  Transport  Reform. — A  Select  Committee 

of  the  House  of  Commons  has  been  appointed  to  consider  what 
steps,  if  any.  it  is  desirable  to  take  to  develop  and  improve  the 
internal  facilities  for  transport  within  the  United  Kingdom,  to 
secure  effective  supervision  and  co-ordination,  and  to  ensure  that 
such  developments  and  improvements  shall  be  adequate  and  suit- 
able to  meet  the  national  requirements  ;  and  to  make  recom- 
mendations. . 

Battery  Service   for   Electrics. — A   simple  scheme  for 

popularising  the  extensive  use  of  commercial  electric  vehicles  is 
outlined  in  the  Commercial  Motor  of  June  20th,  as  carried  out  by 
the  Edison  Electric  Illuminating  Co.,  of  Boston,  which  has  intro- 
duced what  is  known  as  a  battery  and  inspection  service.  The 
owner  of  the  vehicle  enters  into  an  arrangement  with  the'company 
whereby  he  is  assured  of  being  able  to  use  his  vehicle  the  round  24 
hours  if  the  exigencies  of  his  business  so  demand,  the  service  being 
divided  into  two  shifts — day  and  night  respectively.  The  facility 
with  which  the  electric  can  be  handled  has  contributed  very 
materially  to  this  end,  while  the  fact  that  there  is  virtually 
nothing  to  go  wrong,  so  far  as  the  mechanical  equipment  is  con- 
cerned, also  has  appreciably  assisted  the  movement  towards  24 
hours'  duty. 

The  customer  signs  an  agreement  with  the  company  to  observe 
its  conditions  and  the  schedule  of  prices  which  has  been  drawn 
up.  This  contract  is  made  for  a  period  of  33  months,  although  it 
may  be  terminated  at  any  time  by  either  party  by  giving  60  days' 
notice.  The  contract  carries  a  card  on  which  particulars  of  the 
make  of  the  customer's  car,  its  size  and  rating,  are  entered,  while 
the  vehicle  is  also  given  a  serial  number.  The  card,  which  is  kept 
by  the  accounting  department,  has  space  to  receive  a  record  of  the 
fixed  costs  incurred  by  the  vehicle  during  the  period  of  the  contract. 
The  customer  is  then  provided  with  a  new  battery,  the  price  of 
which  naturally  varies  according  to  the  weight  and  carrying 
capacity  of  hia  vehicle.  An  advance  payment  is  made  on  account 
of  this  item,  ranging  from  £147,  in  the  case  of  the  J -tonner,  which 
is  fitted  'with  a  9  MV  Ironclad  battery,  to  £320  for  a  6-tonner, 
which  carries  a  21  I\IV  accumulator.  This  payment  is  divided  into 
four  equal  instalments,  the  first  being  paid  upon  the  signing  of  the 
agreement,  the  second  when  the  battery  is  first  installed  in  the 
vehicle,  the  third  30  days  after  its  installation,  while  the  final 
payment  falls  due  at  the  end  of  CO  days. 

This  initial  charge  is  supposed  to  cover  the  cost  of  the  battery 
provided,'  together  with  a  proportionate  additional  sum  to  defray 
the  cost  of  additional  batteries  that  may  be  required  to  guarantee 
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the  customer  a  permanent  service.  Should  thft  latter  decide  to 
terminate  his  agreement  at  any  time  prior  to  four  months  before 
the  normal  expiration  of  the  term  of  33  months,  the  company 
delivers  to  him  a  battery  similar  to  that  provided  for  the  vehicle, 
and  having:  an  estimated  life,  under  ordinary  duty,  equal  to  the 
unexpired  part  of  the  term,  less  four  months,  which  is  the  accepted 
salvafre  value  of  a  worn-out  battery  expressed  in  terms  of  use. 
When  the  battery  is  installed  the  customer  is  entitled  to  call  at  any 
of  the  stations  maintained  by  the  company  for  the  provision  of 
battery  service,  to  have  his  battery  re-charged,  or,  if  time  and 
business  will  not  permit,  to  have  the  run-down  unit  withdrawn,  and 
a  fully-charged  accumulator  substituted.  So  far  as  the  customer  is 
concerned,  he  is  merely  called  upon  to  pay  for  the  energy  contained 
in  the  substituted  battery  in  precisely  the  same  way  as  the  driver 
of  a  petrol  vehicle  pays  only  for  the  fuel  contents  when  he 
surrenders  an  empty  tin  for  a  full  tin,  plus  a  sum  inclusive  of 
depreciation.  When  making  the  exchange  the  company  gives  a 
coupon  declaring  the  capacity  of  the  exchanged  battery  in  ampere- 
hours.  Should  the  battery  fail  to  deliver  this  capacity  and  the 
vehicle  accordingly  become  stranded,  the  company  defrays  the  cost 
of  towing  the  vehicle  back  to  the  station. 

The  scale  of  charges  which  has  been  drawn  up  to  assure  this 
battery  and  inspection  service  is  determined  upon  a  mileage  basis. 
The  garage  charge  is  only  levied  when  the  customer  does  not 
garage  his  vehicle  with  the  company.  For  the  determination  of 
the  mileage  run  the  customer  is  compelled  to  fit  an  odometer  of  a 
type  approved  by  the  company. 

So  far  as  the  user  is  concerned,  he  merely  undertakes  to  protect 
and  to  take  care  of  the  batteries  while  in  his  possession,  subject  to 
reasonable  wear  and  tear,  and  to  maintain  his  lorries,  keeping  them 
well  oiled.  He  also  agrees  to  permit  the  company  at  any  reason- 
able time  to  inspect  his  vehicle  for  the  purpose  of  ascertaining  the 
condition  of  the  mechanical  and  electrical  details,  as  well  as  the 
accuracy  of  his  odometer.  Should  any  defects  be  discovered,  he  is 
called  upon  to  remedy  them  at  his  own  expense.  But  so  far  as  the 
battery  is  concerned,  he  is  exposed  to  no  liability,  other  than  that 
arising  from  wUful  neglect  or  damage.  The  company  undertakes 
to  keep  this  factor  in  a  condition  of  high  efficiency. 

The  enterprise  is  meeting  with  considerable  success  in  Boston, 
electric  vehicle  users  having  enthusiastically  embraced  the  oppor- 
tunity of  being  relieved  of  battery  attention.  So  far  as  the  changing 
of  batteries  is  concerned,  but  little  delay  is  incurred.  The  batteries 
are  disposed  in  readily  demountable  cradles,  facilitating  their 
removal  and  substitution.  A  discharged  battery  can  be  removed 
and  a  fully  charged  one  replaced  within  five  minutes. 

Institution  and  Lecture  Notes. — Association  of  Mining 

Electrical    Engineers Mr.   T.   .J.  Nelson,   A.M.I.E.E.,   who   has 

been  unanimously  elected  President  of  the  South  Wales  Branch 
of  the  Association  of  Electrical  Engineers,  is  the  electrical  engineer 
at  the  CribbwrFawr  Collieries. 

Electrical  Power  Engineers'  Association. — Southern  Divi- 
.siON,  Western  Section.— Owing  to  the  large  influx  of  members, 
it  has  been  decided  to  form  a  London  Western  .Section,  and  an 
inaugural  meeting  will  be  held  on  Thursday,  the  1.5th  iust.,  at 
7  p.m.,  at  Hammersmith  Electricity  Works.  All  staff  engineers 
engaged  in  the  generation,  distribution,  or  utilisation  of  electrical 
energy  within  an  area  of  approximately  five  miles  north,  west,  or 
south  and  one  mile  east  of  Hammersmith  Borough  Council  Elec- 
tricity AVorks  are  invited  to  attend. 

44  Hours  per  Week. — -According  to  the  Mam-hrster 
Biiilij  Bix/iiif/-/!,  the  Engineering  and  Shipbuilding  Trades  Union 
Federation  has  passed  a  resolution  favouring  a  44  hours"  week, 
and  the  employers  are  to  be  asked  for  a  joint  conference  within  a 
month  to  discuss  the  question. 

Appointments    Vacant. — Electrician    for    the    military 

camps  in  South  Irish  district ;  shift  engineer  (63s.)  for  the  Stoke- 
on-Trent  Corporation  Electricity  Department :  junior  assistant 
engineer  (70s.  +  £.1  and  12 J  per  cent.)  for  the  borough  of  Wimble- 
don Electricity  Department ;  junior  shift  engineer  for  the  Crewe 
Corporation  Electricity  Works  ;  charge  engineer  for  the  Dover  B:C. 
Electricity  Department;  engineer-in-charge  C£17.5  plus  £1  plus 
12J  per  cent.)  for  the  Hammersmith  B.C.  Electricity  Department ; 
assistant  shift  engineer  (C8s.  3d.)  for  the  County  Borough  of  Bury 
Electricity  Department :  shift  engineer  (67s.  +  12i  per  cent.)  for 
Luton  Corporation  Electricity  Works.  See  our  advertisement  pages 
to-day.  . 

Auction    Sale. — -By   order  of   the    Receiver,   Messrs.  L. 

Farmer  &  Sons  will  sell  by  auction  at  Mniwall,'on  August  22nd. 
the  plant  and  machinery  and  stock  of  electrical  fittings,  &c.,  of 
the  Blackwall  Engineering  and  Welding  Works.  Full  particulars 
are  given  in  our  advertisement  pages  to-day. 

New  Nonvegian  Electrode  Factory. — The  new  factory 
at  Fredenkstad,  Norway,  for  the  manufacture  of  electrodes 
is  owned  and  to  be  operated  by  the  A.  S.  Ndrske  Elektrode- 
vorker,  jnd  both  carbon  and  graphite  electrodes  will  be 
Iiroduc^d.  The  plant's  capacity  is  4,000  tons  of  carbon  or 
1.000  tons  of  graphite  electrodes  a  year.  The  same  general 
htandards  and  sizes  of  graphite  electrodes  are  to  be  manu- 
factured as  those  used  throughout  the  United  States.  Ameri- 
can engineers  and  machinery  experts  have  been  engaged  to 
condut't  the  work  of  the  factory,  in  which  the  machinery  is 
to  1)6  almost  exclusively  of  .\merican  manufacture.  Previous 
to  the  war  most  of  the  electrodes  imjMrted  into  Norway  came 
from  Italy,  Sweden,  and  the  United  States,  but  for  some 
time  now  the  imports  have  come  almost  solely  from  the 
United  States. — Iron  and  Coal  Trades  Review. 


Heat  Treating  in  Electric  Furnaces. — According  to  a 
paper  on  the  electric  furnace  in  the  forge  shop  for  heating 
billets  for  forging,  and  the  heat  treating  of  forgings,  pre- 
sented to  the  Ainerican  Drop  Forging  Association  by  Mr. 
T-  P.  Baily,  president  of  the  Electric  Furnace  Co.,  Alliance, 
Ohio,  there  is  a  saving  of  metal  due  to  the  lack  of  oxidisation 
in  the  electric  furnace  which  in  extreme  cases  of,  say,  5  per 
cent,  loss  on  steel  worth  £'16  13s.  4d.  jier  ton  would  amount 
to  about  16s.  8d.  per  ton  of  metal  heated.  In  addition  to 
this,  the  steel  being  in  much  better  condition  when  it  goes 
to  the  hammer  or  press  due  to  the  absence  of  scale,  there 
is  less  wear  on  the  dies,  and  less  danger  of  the  dies  being 
filled  up  with  scale,  as  it  is  sometimes  difficult  even  with  an 
air  draught  to  keep  tie  dies  entirely  free.  A  typical  running 
sheet  on  an  electric  furnace  of  600  kw.  capacity  heating  3i-in. 
round  billets  for  forging  into  3-in.  naval  shells  showed  the 
average  energy  consumption  per  ton  to  be  a  little  less  than 
260  Kw.-hours,  but  taking  as  a  basis  300  KW. -hours  per  ton 
to  cover  the  delays  in  starting  up  on  this  type  of  furnaee 
and  with  energj'  at  Jd.  per  Kw.-hour,  the  cost  of  heating  for 
electricity  would  be  l'2s.  6d.  a  ton.  It  was  stated  that  the 
renewals  and  repaii's  should  not  exceed  those  of  a  fuel  fired 
furnace,  and  in  fact  these  repairs  should  average  much  less. 
Against  this  cost  per  ton  for  electric  furnace  operation  the 
fuel  oil  for  a  similar  furnace  operating  on  substantially  2  tons 
per  hour  would  approximate  in  the  average  plant  at  least 
50  gal.  per  ton.  With  a  consumption  of  40  gal.  per  ton  and 
oil  at  2^d.  per  gal.,  this  charge  would  be  at  least  8s.  4d.  per 
ton.  Thus  if  the  metal  loss  on  a  £16  steel  should  be  over 
li  per  cent.,  or  4s.  2d.  a  ton  of  steel  heated,  the  cost  of 
electric  furnace  and  fuel  fired  furnace  operation  would  be 
the  same  with  the  exception  of  a  better  class  of  work  done 
in  the  electric  furnace,  which  would  make  a  greater  saving 
due  to  the  production  of  more  good  forgings.  'The  paper  also 
states  .that  in  the  furnace  referred  to  the  difference  in  metal 
loss  is  somewhat  over  5  per  cent.,  and  the  reduction  in  the 
number  of  pierced  billets  rejected  is  such  that  in  this  item 
alone  there  would  be  at  least  5  per  cent,  more  forgings  by 
the  electric  furnace  heating  due  to  the  more  perfect  heating 
of  the  billets. — Iron  and  Coal  Trades  Review. 


OUR   PERSONAL   COLUMN. 

The  Editors  inrite  electrical  engineers,  whetlier  connected  with  th» 
technical  or  the  commercial  side  of  the  profession  aiid  industry, 
also  electric  tramway  and  railway  officials,  to  keej)  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials. — Leicester  C!or- 
poration  has  increased  the  salary  of  Mr.  A.  F'.  Ldcas,  the 
tramway  inanager,  from  £450  to  £500  i)er  annum. 

Mr.  G.  A.  Nethercot,  accountant  at  the  Bath  electricity 
works,  has  tendered  his  resignation,  ha-ving  received  an  ap- 
pointment under  the  Ministry  of  Munitions. 

Mr.  L.  Bkadburn  has  left  the  position  of  engineer  in-charge 
to  the  Mansfield  Corporation  electricity  works,  and  taken  up 
a  similar  jwst  under  the  Ashton-under-Lyne  Corporation. 

Mr.  H.  Lees,  of  Eastbourne,  has  been  appointed  shift 
engineer  at  the  Accrington  electricity  works  in  place  of  Mr. 
A.  Ecroyd,  resigned,  at  a  salary  of  £195,  inclusive  of  war 
bonus; 

General. — The  King  has  authorised  the  wearing  of  decora- 
tions conferred  upon  the  following  by  the  President  of  the 
French  Eepubhc : — 

Office,    of    the    Legion    oj    Honour. 
Sir  Edmund  Wyldbork  Smith.  Assistant   Secretary,  Board  of  Trade,   Presi- 
dent  of*"the   Commission    Internationale   de  Ravitaillement.  _ 

Ulick  F1TZGER.U.D  WiNTOUR.  Esq.,  C.B.,  C.M.G.,  Permanent  Secretary, 
Ministry   of    Food,    late    Director   of   Army   Contracts. 

Charles  Hipwood,  Esq.,  C.B.,  Assistant  Secretary,  Marine  Department, 
Board   of   Trade.  ^ 

Chevalier  of  the  Legion  oj  Honour. 

Sir  Daniel  Macaulay  Stevenson,  Bt.,  Chairman  of  the  Scottish  Coal  Ex- 
porters' Association,  and  of  the  Joint  Committee  on  the  Supply  of  Coal  to 
France   and    Italy. 

Sir    RlcH.u?D    AuGUStlNE    Studdert    Redmayne,    K.C.B.,-  Chief    Inspector    of 

Mil 


Sir  Douglas  William  Owex.  K.B.E.,  Chairinan  of  the  War  Risks  Advisory 
Committee,    and    of    the    Coal    Exports    Committee. 

Reginald   Walter   Matthew.    Esq..   Principal  Clerk,   Board   of  Trade. 

George   Renwick.    Esq.,   of   Newcastle-on-Tyne. 

Adam   Nimmo,    Esq.,    President  of  the   Mining  Association  of  Great   Britain. 

Roll  of  Honour.— Lieutenant  H.  E.  Belumy,  R.A.F.,  has 
been  killed  whilst  on  duty  as  a  flying  instructor.  Before  the 
waj.-  Lieutenant  Bellamy  was  with  the  Lancashire  DjTiamo 
and  Motor  Co.,  Ltd.,  Trafford  Park. 

Private  E.  Taylor,  Lancashire  Fusiliers,  previously  re- 
ported missing  and  now  officially  , presumed  to  have  been 
■  killed,  was  employed  by  Messrs.  Dick,  Kerr  &  Co.,  Ltd., 
Preston. 

Bombardier  F.  Rawcliffe,  R.P.A.,  who  has  been  presented 
with  the  Military  Medal  for  repairing  communication  wires 
under  intense  fire,  was  assistant  electrician  with  Messrs.  Thos. 
Dugdale,  Brother  &  Co.,   Blackburn. 

Corporal  P.  Sleigh,  fonnerly  an  electrical  engineer  in  the 
Salv^e  Corps  of  the  Glasgow  Corporation,  has  died  from 
wounds  received  in  action. 
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Private  B.  Viggars,  IJ.A.M.C,  who  was  on  the  electrical 
engineering  staff  of  the  Shelton  Iron  &  Steel  Co.,  Ltd.,  has 
gained  the  Military  Medal  for  gallantry  on  the  field. 

Second-l.ieut<'nant  J.  S.  Youll,  formerly  an  electrician  at 
the  power  station  at  Thornley  Collier>'  (Co.  Durham),  has 
lieen  awarded  the  Victoria  Cross  for  killing  the  team  of  a 
(ierman  machine-gun  and  turning  the  weapon  on  the  enemy, 
and  in  recognition  of  other  valiant  deeds  in  counter-attacks. 
He  has  also  received  from  the  King  of  Italy  the  Silver  Medal 
for  Valour. 

Second-Lieutenant  A.  Marshall,  Northumberland  Fusiliers, 
who  has  been  awarded  the  Military  Cross,  was  an  electrician 
with  the  Banknock  Coal. Co. 

Private  J.  W.  Wardill.  who  was  employed  at  the  Leeds 
Corporation  Tramways  power  station  at  Crown  Po^t,  has 
been  wounded. 

Obituary. — Mr.  Edwin  Blakey. — We  regret  to  rex;ord  the 
death  of  llr.  Edwin  Blakey.  M.I.E.E.,  consulting  engineer, 
Barmouth,  who  died  on  July  S4fh.  at  his  residence,  Cw-ni 
tll.is,  Arthog,  near  Dolgelley,  aged  68  years.  He  was  seized 
with  influenza  about  a  month  ago,  and  it  developed  into 
pneumonia.  Mr.  Blakey  before  he  went  to  Wales,  over  20 
years  ago.  was  a  partner  in  the  firm  of  Blakey,  Emmott  and 
Co.,  Halifax,  and  a  pioneer  in  the  telephone  line.  He  was 
also  for  some  years  consulting  engineer  to  the  Madeira  Elec- 
tric Lighting  Co.,  and  other  concerns. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Budenberg  Gauge  Co.,   Ltd.— Particulars  of  .£15,000    six 

per  cent,  debentures  created  Jun»  24th,  1918,  filed  pursuant  to  Section  93 
(3)  of  the  Companies  (Consolidation)  Act,  1908.  the  amount  of  the  present 
issue  being  £12,600.  Property  charged  :  The  company's  undertaking  and 
propertv.  present  and  future,  inctuding  uncalled  capital.  No  trustees.  (Note  : 
£10,000'  debentures   dated    1903    have    been    paid    off   recently.) 

Cheinico= Electric  Co..  Ltd. — Mortgage  dated  March  28th, 

1918.  created  by  the  company  as  guarantor  in  respect  o(  £3,500  owing  to  the 
Capital  and  Counties  Banlc  by  Crosby  Oil  Shales,  Ltd.,  charged  on  the  sum 
of  £3,500  (part  of  £4.500)  owing  to  this  company  by  the  Ballengeich  Col- 
lieries on   certain  debentures. 

Banbury  &  District  Electric  Supply  Co..  Ltd.  (65,746).— 

Capital,  £-i5.000  in  £10  shares.  Return  dated  May  28lh.  1918.  All  shares 
taken   up    and    iully   paid.     .Mortgages   and   charges  :    £5,200. 


CITY     NOTES. 


At  the  annual  meeting  held  on  July 
.Marconi's  31st,  Mr.  Godfrey  Isaacs  presided,  in  the 
Wireless  absence    of    Senatore    Marconi    in    Italy. 

Telegraph         Mr.  Isaacs,  referring  to  the  recent  verdict 
Co.,  Ltd.  against   him   in    the   Courts,   tendered   his 

resignation  of  the  managing  directorship 
of  the  company,  and  offered  to  terminate  his  agreement  forth- 
with. The  meeting,  however,  on  the  motion  of  Captain 
H.  R.  Sankey,  declined  to  accept  it,  and  expressed  its  com- 
plete confidence  in  Mr.  Isaacs's  honour  and  integrity.  After 
this  the  chairman  proceeded  to  deal  with  the  report,  touching 
first  upon  the  capital  account,  and  the  shares  in  associated 
companies,  afterwards  reviewing  the  proceedings  in  the  action 
against  the  Post  Office.  -Judgment  -was  given  for  the  com- 
pany, and  the  matter  had  been  referred  to  a  referee  to  assess 
the  damages.  The  learned  judge  appointed  for  that  purpose 
would  not  be  able  to  sit  until  October.  There  was,  however, 
at  last  a  fair  prospect  of  the  matter  being  disposed  of  before 
the  eAd  of  the  present  year.  It  had  always  been  ttieir  wish 
to  arrive  at  a  reasonable  and  friendly  settlement  of  the 
matter  by  which  the  nation  could  benefit  by  the  stations, 
rather  than  pay  a  very  large  sum  of  money  in  damages  with 
nothing  to  show  for  it.  Even  at  this  eleventh  hour  any 
reasonable  and  fair  offer  would  be  most  willingly  accepted 
by  the  company.  The  position  with  regard  to  the  other  sums 
(hie  from  the  Government  remained  just  as  it  was  a  vear  ago. 
There  had  been  some  negotiations,  but  so  far  no  offer  even 
approachmg  the  sum  which  the  company  could  reasonably 
accept  had  been  forthcoming,  and  one  almost  began  to  despair 
of  bemg  able  to  obtain  a  settlement  by  negotiation  and  agree- 
ment. Their  inventions  and  patents  continued  to  be  used  on 
an  immense  and  ever-increa.sing  scale  bv  the  Admiraltv,  the 
War  Office,  and  the  E.A.P.  After  passing  considerable 
criticism  on  the  attitude  of  the  Government  and  the  absence 
of  co-ordination  and  authority,  Mr.  Isaacs  said  that  the  in- 
terests of  the  company  abroad  continued  to  develop  satisfac- 
torily on  the  whole.  In  the  U.S.A.  a  new  company  had 
been  formetl  with  the  approval  of  the  T.S.  Government,  bv 
the  Marconi  Wireless  Telegraph  Co.  of  America,  with  the 
title  of  the  Pan-American.  Telegraph  d;  Telephone  Co.  Its 
object  IS  to  erect  stations  for  the  purpo.se  of  creating  a  com- 
mercial service  of  wireless  telegraphv  between  Xorth  Central 
and  South  Amenca.  The  shares  of  the  companv  are  held  as 
to  40  per  cent,  by  the  Marconi  Wireless  Telegraph  Co  of 
America,  as  to  20  per  cent,  by  the  Federal  Telegraph  Co., "the 
owners  of  the  Poulsen  system  interest,  in  the  US,  and  as  to 


40  per  cent,  by  this  company.  It  was  intended  to  proceed 
immediately  with  the  erection  of  high-powered  stations. 
The  Marconi  Wireless  Telegraph  Co.  of  America  had  declared 
a  dividend  of  5  per  cent,  lor  the  past  year,  and  their  worka 
had  been  considerably  increased  in  order  to  cope  with  Govern- 
ment orders.  The  whole  of  their  long-distance  and  coast 
wireless  stations  were  under  the  control  of  the  U.S.  Govern- 
ment for  the  duration  of  the  war  upon  terms  which  had  been 
agreed  and  which  were  regarded  by  the  management  as 
reasonable,  and  monthly  payments  were  regularly  made.  The 
Canadian  Co.  had  made  good  progress  during  the  past  year- 
and  a  fair  profit  resulted.  Before,  however,  the  company 
could  be  expected  to  pay  dividends  some  reorganisation  of  its 
capital  would  be  required.  The  matter  should  not  be  longer 
delayed,  and  they  had  invited  the  Canadian  company  directors 
to  .submit  their  suggestions. 

The  Australian  company.  Amalgamated  Wireless  (Austra- 
lasia), Ltd.,  was  making  excellent  progress  under  the  manag- 
ing direction  of  Mr.  E.  T.  Fi.'-k  and  a  reconstituted  board. 

The  Argentine  txHnpany,  the  Compania  Marconi  de  Tele- 
grafia  sin  Hilos  del  Eio  de  la  Plata,  in  consequence  of  the 
war,  bad  necessarily  stood  still.  The  Spanish  company,  the 
Comi>ania  Kacional  de  Telegrafia  .sin  Hilos,  was  condilcting 
a  very  siAstantial  telegraph  business,  and  had  made  excellent 
arrangements  in  other  directions,  which  gave  every  reason 
to  hope  that  the  company  had  now  turned  the  corner. 

The  Russian  company,  the  Societe  Russe  de  Ttildgraphee 
et  Teltjphones  .sans  Fil,  had  been  passing  through  very  diffi- 
cult times.  They  had,  naturally,  suffered  severely  from  the 
difficult  labour  conditions,  but  had  suffered  no  other  harm, 
and  having  regard  to  the  importance  of  wireless  telegraphy  in 
Russia,  no  matter  what  the  Government  of  the  day  might 
be,  there  were  fair  grounds  for  supposing  that  importance 
would  always  be  attached  to  a  business  such  as  that  of  the 
Rus.sian  company.  In  these  and  other  circumstances  they 
had  not  thought  it  necessary  to  make  any  special  reseiTe  in 
respect  of  the  very  considerable  sum  of  money  they  had  in- 
vested in  Russia. 

The  Belgian  company,  the  Societe  .^nonyme  Internationale 
de  Telegraphic  sans  Fil,  notwithstanding  the  prevailing  con- 
ditions, had  continued  to  conduct  its  business  satisfactorily. 
It  had,  however,  been  impossible  for  the  board,  other  than 
Captain  Sankey  and  himself,  to  meet,  and  therefore  no  divi- 
'  dend  could  be  paid  until  circumstances  changed. 

The  French  company,  the  Compagnie  Francaise  Maritime 
et  Coloniale  de  Telegraphic  sans  Fil,  had  continued  to  do  a 
good  business,  and  had  substantially  increased  its  dividend. 
The  Cie.  Universelle  de  Telegraphic  et  de  Telephonic  sans 
Fil,  in  which  they  were  so  largely  interested,  was  now  in 
course  of  liquidation.  The  whole  of  its  tangible  assets  had 
been  .sold  to  a  new  company,  entitled  the  Cie.  Gdn^rale  de 
Telegraphic  sans  Fil,  with  a  capital  of  12,.500,000f.,  the  whole 
of  which  had  been  subscribed  in  cash  by  about  twenty  share- 
holder^, amongst  which  were  the  French  Cable  Co.  (with  the 
approval  of  the  French  Government),  the  Banque  de  Paris 
et  des  Pays  Pas,  Banque  Francaise  pour  le  Commerce  et 
ITndustrie,  Banque  Transatlantique,  Credit  Mobilier  Fran- 
cais,  Messrs.  Jacques,  Gunzburg  et  Cie.,  Societe  C«ntrale  des 
Banques  de  Province,  and.  again  with  the  approval  of  the 
French  Government.  Marconi's  Wireless  Telegraph  Co.,  Ltd. 
It  had  been  agreed  that  they  should  sub.scribe  for  40  per  cent, 
of  the  total  capital,  and  that  thev  had  done,  representing  a 
sum  of  o,000,000f.  The  hquidation  of  the  Cie.  Universelle. 
when  complete,  would  produce  to  this  company  a  sum  of 
approximately  ll,000,000f.  This  was  a  most  satisfactory 
settlement  of  one  of  the  most  troublesome  and  difficult  posi- 
tions with  which  he  had  ever  had  to  deal.  Under  this  new 
regime,  the  40  per  cent,  of  the  capital  which  they  now  held- 
in  this  new  French  company  would  produce  to  them  right 
away  excellent  returns  and  far  more  than  they  ever  could 
have  secured  through  their  much  larger  holding  in  the  Cie. 
Universelle. 

After  alluding  to  the  substantial  developments  of  the  Mar- 
coni International  Marine  Communication  Co.,  the  speaker 
said  that  the  Italian  business  had  again  been  of  a  highly 
satisfactory  nature  and  most  ably  directed  by  the  Marquis 
Solari.  their  representative  in  Rome. 

The  Relay  Automatic  Telephone  Co.,  Ltd.,  in  which  they 
had  a  very  large  interest,  had  had  its  sphere  of  action  very 
considerably  restricted  in  consequence  of  the  war.  It  had, 
however,  been  able  to  do  some  business,  notably  that  of  in^ 
stalling  its  system  at  Australia  Hou.<ie,  amongst  other  larg^ 
establishments,  where  it  was  working  to  perfection.  This  com- 
pany, when  war  closed,  had  a  great  future  in  front  of  it ; 
unquestionably  automatic  telephones  would  be  the  order  of 
the  day  when  circumstances  changed. 

They  had  many  important  negotiations  in  many  parts  of 
the  world  of  which  it  -would  not  be  wise  for  him  to  speak 
that  day,  but  one  might  fairly  contemplate  that  the  business 
of  wireless  telegraphy  would  be  no  less  important  when  peace 
came  than  it  had  been  during  the  war.  In  speaking  with  an 
eminent  officer  of  the  Ti^.S.  Navy  Department  a  day  or  so 
ago,  he  told  him  that  although  before  the  war  he  was  of  a 
very  different  opinion,  he  had  now  come  to  the  conclusion 
that  no  new  long-distance  cables  would  ever  again  be  laid; 
that,  in  his  view,  wireless  telegraphy  was  thoroughly  efficient 
for  all  telopraphic  pnrpo.ses.  It  would  not  be  perhaps 
altogether  advisable  for  him  fthe  speaker)  to  express  such 
views,  but  they  were  those  of  a  practical  man,  holding  an 
important  position  in  a  great  and  progressive  country. 
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At    the   annual   meeting   on   July    18th, 

Edmundson's      Mr.    1'.    D.    Tuckett,    who    presiaed,    said 
Electricity         that  despite  the  ever-incveasing  diflictilties 

Corpn.,  Ltd.       they  were  able  to  show  approximately  the 
same  net  profit  as  for  the  previous  year. 

Apart  from  the  Lancashire  Power  Co.,  the  capital  expendi- 
ture of  the  sub-companies  had  again  been  extremely  small, 
and  this  and  the  virtual  disapi)earance  of  their  private  in- 
stallation work,  except  on  Government  contrabts,  had  in- 
evitably reduced  the  gross  trading  profit.  On  the  other  hand, 
the  item  of  dividends  and  interest  showed  a  small  but  gratify- 
ing increase,  whilst  the  loss  hitherto  shown  on  the  working 
of  the  local  authorities'  and  other  undertakings  was  for  the 
first  time  converted  into  a  profit  (i'C12),  as  against  a  loss  of 
i'896  for  the  previous  year. 

Kxpeuses  had  risen  in  every  direction,  the  rise  in  wages 
aud  m  the  price  of  coal  had  added  some  i£2'2,O0O  to  costs.  It 
was  only  by  advancing  rates  of  charge  and  by  the  encourag- 
ing growth  of  power  and  heating  loads  that  they  had  been  at 
all  able  to  meet  them.  Apart  from  the  Hancashirc  Power 
Co.,  they  sold  over  3,0O0,U(XJ  more  units  for  power  and 
heating,  which  now'  accounted  for  about  So  per  ceut.  of  the 
total  output,  whilst  connections  increased  by  6,076  KW.,  of 
which  92  per  cent,  represented  power  and  heating.  It  was 
surprising  how  well  the  connections  had  been  maintained,  in 
.spite  of  the  manifold  restrictions  and  other  difficulties.  Most 
of  them  were  required  for  war  purposes,  and  might  therefore 
not  be  retained  m  their  entirety  after  the  war. 

But  for  the  facilities  afforded  by  the  electric  supply  in- 
dustry it  would  have  been  impossible  for  the  pressing  needs 
of  increased  production  to  have  been  promptly  met.  His 
only  regret  was  that  the  benefit  to  the  nation  was  not  re- 
flected in  a  more  adequate  and  immediate  benefit  to  the 
shareholders.  During  the  past  four  years  they  had  connected 
over  aj.OOO  KW.,  independently  of  7,.500  KW.  connected  by 
the  Lancashire  ?'ower  Co.,  and  siuce,  during  the -same  period 
they  had  spent  less  than  £150,000  capital,  and  no  roore  than 
i'9,000  and  i'10,000  the  last  two  years,  they  were  now  faced 
with  the  necessity  in  one  or  two  instances  of  making  sub- 
stantial additions  to  plant  and  mains,  whilst  after  the  war 
they  would  probably  have  to  make  good  the  leew'oy  which 
had  occurred  in  a  good  many  of  their  undertakings.  It  was 
therefore  fortunate  that,  thanks  to  their  past  policy  of 
strengthening  the  financial  stability  of  the  sub-companies  by 
the  provision  of  more  adequate  reserves,  they  were  to-day  in 
the  happy  jxisition  of  finding  themselves  with  something 
like  £7-5,000  liquid  resources,  as  compared  with  £14,000  in 
1914.  Tiiese  resources  would  be  invaluable  after  the  war. 
In  the'  meantime,  the  Ministry  of  Munitions  had  agreed  to 
make  the  Urban  Co.  a  loan  of  £75,000  to  enable  it  to  under- 
take the  extension  of  its  plant,  and  they  were  hoping  to 
secure  a  still  larger  loan  for  the  Cornwall  Co. 

Most  of  their  undertakings  had  done  somewhat  better,  but 
Guernsey  and  the  Isle  of  Wight  had  again  suffered  severely. 
In  all  cases,  good  and  bad.  the  re.sults  were  almost  entirely 
detennined  by  war  conditions.  Where  local  industry  had 
been  stimulated  by  the  war,  or  where  troops  had  been 
quartered  in  the  neighbourhood,  the  undertakings  had  l)ene- 
fited,  and  vice  versa.  The  marked  improvement  shown  by 
the  LTrban  Co.  was  largely  due  to  the  development  of  the 
[jower  load  at  Twickenham  and  in  Cornwall,  and  to  the  pro- 
ft^erity  of  Grantham.  The  Lancashire  Power  Co.  had  again 
made  some  progress,  and  as  a  result  of  its  reduction  and  re- 
arrangement of  capital,  they  had  now  received  a  dividend 
on  the  preference  shares.  He  had  to  report  the  renewal,  for 
i<  further  period  of  five  years,  of  their  contact  with  the 
L'rban  Co.  on  practically  the  same  terms  as  before,  except 
that  the  annual  fee  j^ayable  to.  them  for  management  was 
increased  from  ^62,000  to  £3,000. 

In  referring  to  the  difficulties  under  which  they  were 
oiierating,  Mr.  Tuckett  said  that  their  latest  nightmare  was 
the  new  rationmg  scheme.  It  was  very  doubtful  whether  the 
scheme  was  going  to  result  in  any  material  saving  of  coal 
so  far  as  their  stations  were  concerned,  the  conditions  govern- 
ing the  supp^l^  of  electricity  being  so  entirely  different  from 
those  governing  the  manufacture  of  gas;  but  it  would  doubt- 
less have  been  difficult  to  ration  one  without  the  other. 

In  addition  to  the  relief  which  they  hoped  to  derive  from 
increased  charges,  they  could  rely  on  some  increase  in  trad- 
ing profit  this  year  owing  to  the  much  larger  capital  exi)endi-' 
ture  which  was  likely  to  be  incurred  by  the  sub-companies. 

Referring  to  the  reports  of  three  Government  Committees 
on  various  aspects  of  the  electrical  industry,  the  chairman 
said  that  the  Electric  Power  Supply  Committee's  proposals 
would  probably  be  materially  modified  before  legislative  effect 
was  given  to  them,  and  it  would  therefore  be  premature  for 
him   to  discuss  them  in  any  deta'l. 

For    the    half-year    ended     June     .30th, 
Yorkshire         1918,  the  directors  report  satisfactory  pro- 
Electric  Power     gress.      The    revenue    has    increased,    and 
Co.  •  although    the    cost    of    coal,    labour,    and 

materials  continues  to  rise,  the  net  profit 
is  greater  on  account  of  the  larger  business  done.  After  pay- 
ment'of  bank  and  other  interest  the  net  profits  for  the  three 
half-years  ended  June  30th  were :— 1916,  £13,550;  1917, 
£17,617;  1918,  £23.683.  The  6  per  cent,  cum,  pref.  dividend 
for  tlip  half-vear  has  been  paid.  In  view  of  the  financial 
condition's  arising  out  of  the  war  the  directors  are  deferring 
the  payment  of  a  dividend  on  the  ordinary  shares  until  the 
accounts  are  msde  up  for  the  year.    The  second  6,000-kw. 


turbo-alternator  at  Thomhill  power  station  is  now  in  use. 
The  Bill  to  extend  the  company's  powers  on  lines  found 
advisable  from  past  experience  has  now  received  the  Eoyal 
Assent. 

The  Board  of  Trade  reported  on  the  Bill,  that,  without  expressing  any 
opinion  on  the  merits  of  the  questions  raised,  it  was  inexpedient  to  proceed 
with  Clause  3  pending  such  action  as  might  be  taken  as  a  result  ot  the 
Report  ol  the  Coal  Conservation  Sub-Committee  and  that  of  the  Electric 
Power  Supply  Committee.  In  view  of  this  the  directors  decided  to  withdraw 
the  clause,   and    the   Bill   proceeded   as   an    unopposed    measure. 

The  Act  empowers  the  company  and  local  authorities  who  have  electricity 
undertakings  to  make  working  agreements,  and  to  enter  into  joint  schemes 
lor   co-ordinating   the   whole  of   the    existing   supply    undertakings   in   the  com- 

The  association  of  the  company  with  .the  Corporation  of  Bradford  for  joint 
working  has  been  extended  by  a  further  jfcgreement.  the  benefits  to  both 
parties    by    the   first   agreement   having    been    fully    demonstrated. 

Arrangements  have  also  been  entered  into  with  the  Corporations  of  Sheffield 
and  Rotherham  having  a  similar  object  in  view,  so  that  the  development  of 
the  sou'thern  portion  of  the  company's  area  will  be  made  in  co-operation 
with    their    important    undertakings. 

A  memorandum  by  the  chairman  on  the  recent  report  of  the  Board  of 
Trade  Committee  on   Electric   Power  Supply  accompanies   the  directors'  report. 

Of  the  issue  of  £71,640  of  6  per  cent,  cumulative  preference 
shares  made  in  September,  1916,  £9,675  has  been  apphed  for 
during  the  half-year,  leaving  £9,075  still  available. 

The  Yer.  Gluhlampen  A.G.,  of  Neupest, 
Austrian  earned  net  profits  of  £86,000  in  1917,  and 

Companies.        the  dividend  is  15  per  cent.,  or  the  same 
rate  as  in  the  previous  yeai'. 

The  Ungarisclie  Siemcns-Schuckert  Werke  A.G.  reports  net 
profits  of  £24,300  for  1917,  as  against  £34,700  in  the  previous 
year,  the  dividend  being  5  per  cent,  for  each  year. 

The  Gesellschwft  fur  Elektrisclie  Industrie,  of  Vienna,  re- 
commends a  dividend  of  10  per  cent,  for  1917  on  share  capital 
of  £250,000,  being  the  same  rate  as  in  1916.  It  is  intended 
to  increase  the  share  capital  to  £500,000. 

The  repojt  of  the  Oester.  Siemens-Schuckert  Werke,  of 
Vienna,  states  that  the  requirements  of  the  military  authori- 
ties had  the  effect  of  further  reducing  the  amount  of  work 
carried  out  for  peace  purposes  in  1917,  and  despite  numerous 
difficulties  the  works  were  in  full  and  constant  operation. 
The  gross  profits  amounted  to  £1,002,000,  as  (ximpared  with 
£780,000  in  1916.  After  meeting  general  ^xpienses,  &c. ,  and 
setting  aside  £8'2,000  for  depreciation,  as  against  £104,000  in 
1916,  the  net  profits  are  returned  at  £133,000,  as  compared 
■with  £126,000  in  1916.    It  is  proposed  to  pay  a  dividend  of 

7  per  cent,  on  the  ordinary  share  capital  of  £1,333,000,  being 
the  same  rate  as  in  the  preceding  year.  The  repoi't  states 
that  the  demand  for  peace  manufactures  has  become  more 
pressing  in  the  new  financial  year. 

The  report  of  the  A. E.G. —  Union  Elektrizitats  Gesellschaft, 
vj  Vienna,  states  that  the  company  was  occupied  exclusively 
on  direct  and  indirect  army  orders  in  1917.  The  gross  profits 
increased  from  £200,00D  in  1916  to  £289,000  last  year,  and 
after  making  provision  for  depreciation,  'Which  corresponds 
to  30  per  cent,  of  the  book  value  of  machinery  and  plant,  the 
accounts  show  net  profits  of  £69,000  for  1917,  or  the  same  as 
in  the  preceding  year.    It  is  proposed  to  pay  a  dividend  of 

8  per  cent,  on  share  capital  of  £833,000,  being  the  same  rate 
as  in  the  previous  year.  It  is  stated  that  the  large  new 
machine  shops  are  to  be  partly  brought  into  operation  this 
month,  and  that  on  their  being  fully  utilised  it  will  be  pos- 
sible for  the  company  to  increase  the  production  and  be  less 
dependent  upon  procuring  machines  from  Germany  than  in 
the  past. 

The  directors  of  the  Gotthard-werke, 
Swiss  A.G.    fur    Elektrochemische    Industrie,    of 

Companies.  Bodio,  in  which  the  South  German  Dis- 
count Co.,  of  Mannheim,  and  the  metal 
firm  of  L.  Weil  &  Beinhardt,  of  Mannheim,  are  interested, 
recommend  a  dividend  of  15  per  cent,  for  1917  on  the  share 
capital  of  £80,000,  this  conti'asting  with  the  same  rate  on 
£48,000  in  the  previous  year. 

The  Societe  Financiere  pour  Entreprises  Electiiques  aux 
Etats-Vnis,  of  Geneva,  after  deducting  general  expenses  and 
taxes,  reports  profits  of  £'26,000  from  interest  and  dividends 
in  1917,  as  compared  witji  £31,000  in  the  preceding  year. 
Owing,  however,  to  losses  in  exchange  and  depreciation  of 
investments,  the  final  result  is  a  deficiency  of  £80,000  on  a 
share  capital  of  £400,000.  The  directors  believe,  however, 
that  this  loss  is  .merely  transitory,  and  that  financial  equili- 
brium will  be  restored  on  the  conclusion  of  peace. 

The  report  of  the  directors  of  the  ^1.  G.  Brown,  Boveri  and 
Co.,  of  Baden,  which  deals  with  the  financial  year  ended  on 
March  31st,  1918,  states  that  increasing  difficulties  were 
experienced  in  obtaining  raw  materials,  which  could  only  be 
Ijrocured  by  having  no  regard  to  the  prices  paid.  The  mate- 
rials which  advanced  the  least  were  twice  the  cost  of  the 
peace-time  quotations,  whilst  others  were  ten  times  greater 
than^  the  latter.  As  wages  were  also  dearer,  the  cost  ot  pro- 
duction and  consequently  sale  prices  underwent  very  extra- 
ordinary augmentations.  Under  the  circumstanees  the  value 
of  the  turnover  again  rose,  although  the  production  continued 
quantitatively  less  than  in  the  last  peace  year.  The  inland 
sale  of  manufactures  was  favoured  by  the  greater  importance 
attached  at  present  to  the  utilisation  of  electrical  energy  in 
Switzerland,  although  considerable  difficulties  arose  in  the 
construction  of  new  power  stations.  Under  the  pressure  of 
the  inadequate  supply  of  coal  the  Swi.ss  Federal  Railway 
-Administration  had  approached  the  question  of  the  conversion 
to  electric  traction  of  the  St.  Gothard  Railway  antl  of  other 
lines,  and  besides  the  erection  of  two  large  power  stations, 
orders  for  24  electric  locomotiivea  had  so  far  been  placed.    In 
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the  export  markets  the  couditions  were  tho  most  favourable 
&t  present  in  some  neutral  countries.  The  deliveries  to  belli- 
gerent countries  also  were  not  inconsiderable,  although  they 
seemed  to  be  fallinj^  oft"  as  the  company  did  not  produce 
actual  war  matt-rial.  Business  with  Russia  had  ceased,  and 
il  was  feared  that  cousiderable  losses  would  arise  on  tho 
..utstanding  debts  there.  The  company's  foreign  uudert^ik- 
iiigs  were  yielding  appropriate  results,  which,  however,  were 
iliminished"  by  the  low  level  of  foreign  exchange.  The  ac-. 
counts  show  that  the  gross  profits  increased  from  j£330,000 
in  l>)lt)-17  to  .t'111.000  last  year,  and  tho  net  profits  from 
i'lii.tKICl  to  £17;),UX),  ptMmitting  of  the  payment  of  a,  dividend 
of  9  p<M-  cent,  on  share  capital  of  f  1,'280,000,  as  against  7  per 
cent,  in  J916-17.  aiul  !'  per  cent,  pro  rata  for  six  months  on 
new  capital  of  f K^^t.OOO.  * 


Fife  Tramwav.  Light  &  Power  Co. — The  Conimercial 
Pank  of  Scotland  is  authorised  to  receive  subscriptions  for 
£  13(^1.1"  II  5  per  cent,  debenture  stock  at  £89  per  £100. 

National  Gas  Engine  Co..  Ltd. — Interim  <lividend  7h  per 
cent.  i)er  annum,  less  income-tax,  on  the  ordinary  shares  for 
the  pa.«t  half-year. 

Rio   de   Janeiro   Tramway,    Light   &    Power    Co.,    Ltd.— 

Dividend  of  11  per  cent. 

Wm.  Beardmore  &  Co.,  Ltd. — The  accounts  for  1917 
are  not  yet  completed,  but  a  dividend  on  the  ordinary  shares 
of  6  percent,  per  annum,  free  of  tax,  is  announced. 

Charing  Cross,  West  End  &  City  Electricity  Supply  Co.. 
Ltd, — The  directors  have  decided  not  to  pay  an  interim 
dividend  on  the  ordinary  shares  of  the  West  End  undertak- 
ipg- 

National  Boiler  &  General  Insurance  Co.,  Ltd. ^Interim 
dividend  of  12s.  per  share,  less  tax,  for  the  half-year. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Buoyed  up  by  the  splendid  news  from  the  Front,  Stock  Ex- 
ihange  markets  are  good  in  nearly  all  departments.  The 
holiday  feeling  is  somewhat  apparent,  but,  in  spite  of  this, 
there  is  a  good  deal  of  business  about.  The  strength  of  the 
War  Loan,  Consols,  and  other  Government  securities  is  re- 
tiected  in  rising  prices  in  all  gilt-edged  stocks.  Debenture 
and  preference  issues  amongst  Home  Rails  are  particularly 
good ;  buyers  are  keen  upon  the  cheaper  descriptions,  of 
which  the  Undergrounds  afford  a  few  examples.  Home  Rails 
are  firm,  however,  in  all  these  classes,  and  one  of  the  fea- 
tures of  the  moment  is  liveliness  in  the  £10  and  shilling 
shares  of  the  Underground  Electric  Railways  of  London. 

'Bus  A,  as  the  market  calls  the  shilling  shares,  have  risen 
to  6s.  6d.,  and  the  ten-pounders  to  '2s,  while  the  Income 
Bonds  are  also  better.  With  them,  London  and  Suburban 
Tractions  have  hardened,  the  ordinary  beirfg  4s.  8d.,  and  the 
preference  9s.  6d.  Ever-busy  rumour  reports  that  a  scheme 
IS  afoot  for  amalgamating  the  London  and  Suburban  with 
the  Underground  Electric  Co.,  and  it  is  declared  that  nego- 
tiations have  so  far  progressed  as  to  include  the  advent  to 
L;>ndon  of  a  weU-known  tramway  expert  whose  fame  is  in 
the  Western  counties.  Caution  suggests  that  there  may  be 
legal  difficulties  in  the  way  of  a  railway  taking  over  a  tram- 
way, and  that  ParliamentaTy  consent  may  be  required.  How- 
ever this  may  be,  the  position  is  certainly  interesting,  and 
the  next  developments  aie  eagerly  awaited.  Meanwhile,  the 
price  of  London  United  Tramways  debenture  stock  is  un- 
changed at  40. 

Holders  of  Toronto  Power  4i  per  cent,  debenture  are  in- 
vited to  tender  their  stock  for  purchase,  and  the  circular 
containing  the  offer  mentions  that  the  price  in  the  Stock 
Exchange  Official  List  was,  at  the  time  the  cn-cular  went  out, 
79-82.  Those  who  feel  disposed  to  tender  might  be  advised 
to  put  their  price  considerably  higher.  The  security  is  ample, 
and  having  regard  to  the  scarcity  of  such  stocks,  the  price 
of  80i  is  low.  We  should  not  advise  anyone  to  tender  below 
80  unless  they  want  the  money  for  other  purposes,  and  per- 
haps a  point  or  two  higher  would  not  be  too  extravagant  to 
fix,  because  even  if  the  tender  failed,  the  proprietor  need 
have  little  qualm  about  the  investment. 

There  is  still  no  animation  in  the  market  for  electricity 
.Mipply  bhare,s.  The  last-published  Regulations  affecting 
rations  of  coal  and  illuminants  have  not  vet  been  scfficiently 
digested  to  tempt  money  into  the  industry.  Prices,  neverthe- 
keep_,steady,  and  there  is  no  pre.«sure  to  sell.    We  under- 


stand that  most  of  the  stock  has  been  placed  which  came 
to  market  recently  on  behalf  of  several  deceased  accounts,  so 
there  is  nothing  to  stop  a  recovery  as  soon  as  attention  is 
du-ected  to  this  section  again.  But  the  passing  of  the  in- 
terim dividend  on  the  ordinary  shares  of  the  Charing  Cross 
and  City  (West  End  undertaking)  is  not  pleasant  reading. 


Manufacturing  shares  hold  their  strength,  and  BabcocJfs 
remain  popular  by  reason  of  the  expected  bonus.  The 
General  Electric  Oi.'s  new  issue  proved  a  great  success,  the 
subscription  lists  closing  very  promptly.  Probably  a  market 
in  the  new  shares  will  be  started  at  an  early  date,  although 
dealings  may  have  to  wait  until  allottees  arc  able  to  supiily 
the  distinctive  niiiubers  of  the  new  shares  in  a<'cordance  with 
the  Tre;isury  Regulations  that  govern  Stock  Exchange  busi- 
ness nowadays.  The  shares  are  now  quoted  ex  .«haro  bonus, 
and  so  also  arc  Chile  Telephones  and  Orientals.  Ediswans 
are  an  aetive  market  at  about  44s.  9d.  for  the  ±'H  jiaid  shan-s, 
the.se  attracting  most  of  tho  interest.  A  good  deal  of  the. 
latest  buying  lias  come  from  Wales.  The  fully  paid  shares 
have  advanced  substantially.  Eraser  &  Chalincrs  dropjK^d 
sharply  on  a  few  thousand  shares  coming  to  market,  but  tho 
supixjrters  of  the  recent  upward  movement  profess  them- 
selves as  confident  as  ever  that  the  General  Electric  will  take 
over  the  concern  at  a  price  materially,  liigher  than  Erasers 
are  at  present  quoted  in  tho  market.  India-Rubber  shares 
have  gained  5s.,  and  Westinghouse  preference  are  a  little 
better. 

Mai-conis  took  a  jump  to  over  £i ;  the  adjourned  meeting 
is  regarded  as  a  bull-point,  and  optimism  once  more  toys 
with  the  expectation  of  what  jiayment  the  company  will 
receive  from  the  Government  when  the  day  of  settlement 
arrives.  Marconi  Maiines,  Americans,  and  Canadians  have 
participated  mildly  in  strength  of  the  patent  .shares.  Cable 
stocks  aie  a  good  market,  Anglo-.^mericans  being  picked  up 
by  investors  attracted  by  the  character  of  the  .s<'curity.  Rub- 
ber shares  are  hotter,  and  the  Arinamfiit  group  is  very 
steadv. 


SHARE    LIST    OF  ELECTRICAL    COMPANIES 
Home  Electricity  Companies. 

Dividend  Price 

. ' .  Aug.  6.  Rise  or  fall 

1916.  1917.  1918.  this  week. 

Biompton  Ordinary  .■ 9  10  6i  — 

Charing  Cross  Ordinary     ....  5  4  3i  —  | 

do.        do.        do.        44  Pret...  4^  41  3J  — 

Chelsea 3  .">'  sj  — 

City  of  London          8  8  111  +  J 

do.       do.    6  per  cent.  Pref .  . .  fi  6  9|  — 

County  of  London 7  7  10|  — 

do".         do.     6  per  cent.  Pref.  6  B  10  — 

Kensington  Ordinary          ..        ..  fi  7  .">}  — 

London  Electric        Nil  Nil  IJ  — 

do.       do.     6  per  cent.  Pref.. .  4  ,5  3i  — 

Metropolitan 3  4  Si  — 

do.          4*  per  cent.  Pref.    ..  U  U  3J  — 

St.  James' and"  Pall  Mai!  ..         ..  8'  9'  ■      fig  xd  — 

South  London           .5  5  3  — 

South  Metropolitan  Pref 7  7  21/-  — 

Westminster  Ordinary       ....  7  9  6  —  | 

Telegraphs   ^d    Telephones. 

Anglo-Am.  Tel.  Pref 6  6  96  — 

do.             Def li  n  22i  +  i 

Chile  Telephone       8  8"  71  xd  +  J 

Cuba  Sub.  Ord 7  7  10  — 

Eastern  Extension 8  8  15*  — 

Eastern  Tel.  Ord 8  8  158J  +  1 

Globe  Tel.  and  T.  Ord 7  7  14J  — 

do.        do.        Pref 6  6  10  — 

Great  Northern  Tel.           . .         . .  24  22  37^  — 

Indo-European          13  —  58|  — 

Marconi           1.5  20  4j  +  J 

Oriental  Telephone  Ord 10  10  3  xd  — 

United  R.  Plate  Tel 8  8  7*  — 

West  India  and  Panama   ..         ..  6d.  9d.  i/,j  — 

WesternTelegraph            ....  8  8  16  — 

-^                                  Home  Rails. 

Central  London  Ord.  Assented   . .  4  4  62*  — 

Metropolitan 1  1  23f  xd  — 

do.          District                    ..  Nil  Nil  2U  — 

Underground  Electric  Ordinary. .  Nil  Nil  2^  +  i 

do.      •         do.        "A"        ..  Nil  Nil  6/6  +  9d. 

do.               do,        Income   ..  G  4  86  -t  U 

Foreign    Trams,    &c. 

Adelaide  Bup.  6  per  cent.  Pref.   ..66  4}  — 

AngloArg.  Trams.  First  Pref.     . .  5*  5*  3i  — 

do.           do.      2nd  Pref.        ..  5i  —  2*  — 

do.           do.      5  Deb 5  5  65|  — 

Brazil  Tractions       —  —  46i  —J 

Bombay  Electric  Pref 6  6  'Dixd  —  ' 

British  Columbia  Elec.  Rly.  Pfce.  5  5  615  — 

do.               do.        Preferred  Nil  Nil  45  — 

do.               do.        Deferred  Nil  Nil  40i  — 

do.               do.        Deb.      ..  4J  4i  60|  — 

Mexico  Trams  5  per  cent.  Bonds. .  Nil  Nil  44A  — 

■Ao.           6  per  cent.  Bonds..  Nil  Nil  36%  — 

Mexican  Light  Common  ..         ..  Nil  Nil  21"  — 

do.             Pref Nil  Nil  39  — 

do.              1st  Bonds. .         . .  Nil  Nil  49  — 

Manufacturing  Companies. 

Babcock  &  Wilcox               ..         ..  15  15  3j.;  — 

British  Aluminium  Ord 10  10  1|'  — 

British  Insulated  Ord 20  20  2  — 

British  Westinghouse  Pref.         ..  Ik  7A  2};  +   ,'^ 

Callenders 20"  25"  19*  — 

do.        5  Pref 5  5  4"  — 

Castner-Kellner        22  20  3A  — 

Edison-Swan,  fully  paid     . .         . .  —  —  3|  +  re 

do.      do.    4  per  cent.  Deb.    . .  4  4  7.5*  -f  1 

Electric  Construction        . .        . .  74  10  Ifg  — 

Gen.  Elec.  Pref 6  6  lOJ  — 

do.        Ord 10  10  18J  xd  — 

Henley 25  25  2i  — 

do.    44  Pref 4J  45  8}  — 

India-Rubber 10  10  161  — 

Telegraph  Con 20  20  44j  — 

*DiyidendB  paid  free  of  Income  Tax, 
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Exports  and  Imports  of  Electrical  Goods  during  April,  May,  and  June,  1918. 


The  official  returns  of  electrical  exports  and  imports  for  the  past 
three  months  show,  as  reg:ard8  exports,  totals  of  £255,741  in  April, 
£440.448  in  May.  and  £2tJ6,5.S3  in  June,  which,  compared  with  the 
preceding  three  months^anuary,  £266,533  ;  February,  £255,064  ; 
and  March.  1 174,482—  record  an  increase  of  £310,000  over  the 
previous  quarter.  Teleg-raphic  and  telephonic  exports  reached 
considerable  proportions  during  the  quarter,  submarine  cable  to 
the  value  of  £247,000  being  included  in  May,  and  of  £14,000  in 
■  .June.  The  figures  for  electrical  machinery  exports  for  the  three 
months  under  review  show  an  increase  of  over  £50,000.  while  con- 


siderable increases  appear  in  the  items  for  batteries,  meters  and 
instruments.  The  electrical  imports  for  the  second  quarter  of 
the  year  were  :— April,  £87,614  ;  May,  £102.316  ;  June,  £156,311  ; 
as  compared  with  £212,434  in  January,  £163,788  in  February,  and 
£200,966  in  March,  a  reduction  of  £230,000  for  the  three  months  ; 
the  principal  falling  off  occurring  in  electrical  pachinery  £140,000. 
batteries  £50,000,  and  lamps  £40,000. 

The  re-exports  of  foreign  and  overseas  electrical  material  show  a 
falling -off  in  all  sections,  the  figures  being  ;— April,  £3.705: 
May.  £3,106  ;  June,  £2,7sO  :  compared  with  £11,661  for  JanuaVy. 
£90,036  for  February,  and  £3,132  for  March. 


EXPOHTS   AND   ImPOET.S   OF  ELECTRICAL   GoODS  AND   MACHINERY    DURING   APRIL,   MaV.   AND   JCNE.    1918. 


April. 


May. 


Exports. 
Electrical  goods  and  apparatus  unenumerated  £31.802 
Insulated  wire  and  cable  (not  telegraphic  or 

telephonic)     ...         ...         ...         ...         ...       11.175 

Electric  glow  lamps        7,605 

Arc  lamps  and  parts  (not  carbons)        3,977 

Meters  and  instruments  ...         ...         ...   '      ...        10.627 

Electrical  machinery  (including  switchboards 

and  transformers)    ... 
Batteries     .'.. 


Imports.    Re-exports.     Exports. 
£39.509      £2,4S1      £34..330 


Imports.    Re-exports.     Exports. 
£54,517      £1.128      £33.567 


Imports.  Re-exports. 
£81,186         £979 


115.303 
9,397 
420 
65,465 


laph  and  telephone  wire, and  apparatus 

Totals £255,771 


417 

440 

1.608 

2,260 

22.563 
6.438 
6,S03 
7.126 


5.811 

5.300 

5,277 

16..816 

74.994 
12.793 
608  . 
290,519 


4..545 
5,902 
1.360 

21,187 
9,955 
3.391 
1.459 


364 
143 


649 
20 


35 


3.367 
10.359 

121.539 

9^484 

509 

70.279 


3,635 
2,340 

40,489 
4.195  . 
3,418 
8,968 


£87.164       £3,705    £446,448    £102,316      £3,106    £266,533    £156,311 


1.292 

18 

■47.5 

16 
£2,780 


THE    EDUCATION    AND    TRAINING    OF 
ENGINEERING    APPRENTICES. 


By  p.  H.  S.  KEMPTOX,  A.R.C.Sc,  B.Sc. 


(Conduded  from  page  117.) 
Germany. 
That  we  can  ill  afford'  to  scoff  at  the  progress 
made  by  Germany  in  these  matters  is  evidenced  by 
the  recent  statement  by  Dr.  W.  E.  Dalby  that  ten 
years  ago  he  found  that  in  Germany  io,ooo  well- 
educated  men  over  i8  were  studying  engineering, 
compared  with  only  900  in  this  country. 

It  is  surprising  that  we  should  regard  compulsory 
continuation  education  as  so  revolutionary  a  type 
of  cliange  when  we  remember  that  as  far  back  as 
1S69,  in  the  GeW'Crbeordnung  of  the  North  German 
Union,  permission  was  given  to  any  local  authority 
to  frame  laws  compelling  the  attendance  at  con- 
tinuation school  of  apprentices  and  young  workmen 
under  the  age  of  18.  In  1874  the  Central  Govern- 
ment of  the  Empire  issued  an  official  statement  of 
the  principles  on  which  such  schools  should  be  run. 
.^5  a  resuJt  compulsory  continuation  education, 
partly  in  working  hours,  is  now  a  regular  thing 
practically  all  over  Germany,  and  in  1910,  Essen 
was  the  only  large  town  in  Prussia  without  a  public 
compulsory    continuation    school.       But    there    the 

■  Krupp's  firm  have  established  their  own  works- 
school   at   which   the   attendance    of    apprentices    is 

•  obligatory. 

'Sir.  Clay,  who.  at  the  instance  of  the  Board  of 
Education,  undertook  a  visit  to  Germany  to  investi- 
gate'the  systems  in  vogue  in  1909,  says:  "In  the 
Slates  where  the  general  continuation  schools  are 
compulsory  they  form  part  of  the  elementary  school 
system,  and  are  administered  by  the  Minister  of  Edu- 
cation. In  spite  of  the  increasingly  technical  charac- 
ter of  these  schools  it  would  be  wrong  to  suppose 
that  they  form  the  main  provision  for  technical  in- 
struction even  for  the  workmen.  For  the  leaders  of 
industry  and  commerce  there  are  the  technical,  com- 

.mercial  high  schools,  and  schools  of  mines  which 
in  standing  are  recognised  to  be  fully  the  equal  of 
the  old  universities,  while  below  them  are  various 
institutes  training  their  students  for  subordinate  but 
important  positions  in  factories  and  o^er  industrial 
undertakings.  TCompulsoi-y  Continuation  Schools 
in  Germany.  Educational  pamphlet  No.  18.  Board 
of  Education.) 


The  best  examples  of  German  works  schools  are 
to  be  found  in  connection  with  the  great  engineering 
and  munition  of  war  industries  : — 

1.  Messrs.  Siemens  &  Schuckert,  electrical  manu- 
facturers, of  Nuremburg,  Bavaria,  established  a 
school  for  apprentices  in  1892.  The  apprentices 
enter  at  14,  and  during  the  first  three  years  of  ap- 
prenticeship they  receive  'theoretical  instruction 
during  the  mornings.  In  this,  and  in  all  other  Ger- 
man works  schools  no  provision  is  made  for  cultural 
or  general  education  in  spite  of  the  early  age  of 
entry,  and  there  also  appears  to  be  no  attempt  to 
foster  the    social    activities  of   the   apprentices. 

2.  Messrs.  Ludwig  Loewe  &  Co.,  iron  founders 
and  engineers,  Berlin,  founded  a  school  in  1899  in 
order  to  give  the  apprentices  "theoretical  illumina- 
tion." There  are  about  100  apprentices,  and  the 
theoretical  training  is  given  mainly  in  the  mornings 
from  7  to  8  o'clock,  the  juniors  getting  one  hour  a 
day,  while  the  more  advanced  apprentices  also  re- 
ceive instruction  in  mechanical  drawing  from  4  till 
6  p.m. 

3.  Siemens  &  Halske,  Berlin.  These  works  are 
devoted  chiefly  to  the  manufacture  of  electrical  in- 
struments and  apparatus,  such  as  Rontgen  ray. 
electrochemical  and  sterilisation  apparatus,  cables, 
and  incandescent  lamps. 

There  are  160  apprentices,  who  enter  at  14.  The 
firm  has  its  own  wOrks  school,  arid  all  apprentices 
attend  evening  classes  during-  two  or  three  hours 
of  the  8-hour  working  day.  The  sons  of  workmen 
do  not  pay  fees,  others  pay  300  marks  for  the  4-year 
course.  This  school  was  founded  in  1906,  and  the 
teachers  are  all  engineers  employed  by  the  firm.  In 
this  case  German  and  citizenship  are  taught,  in  addi- 
tion to  the  mathematical  and  technical  rubjccts.  and 
the  firm  are  convinced  of  the  absolute  necessity  of 
the  school  training. 

4.  Vulcan  Shipbuilding  and  Marine  Engineering 
Co.,  Stettin,  have  in  their  employment  350  appren- 
tices. Here  again  attendance  at  the  firm's  own 
school  is  conipulsoi-y,  but  the  classes  are  held  on 
Sunday  mornings  from  8  till  11.30,  in  order  to  cause 
no  disturbance  in  the  workshop  routine.  The  in- 
struction given  in  these  classes  is  purely  theoretical. 

Apart  from  these  cases  the  majority  of  the  German 
engineering  firms  support  the  continuation  schools. 
In  some  cases,  as  with  Messrs.  Traun,  vulcanite 
manufacturers,  and  the  Hamburg- American  Line, 
facilities  are  given  for  such  attendance  by  allowing 
.ipprentices  to  leave  work  early.      In  a  few   cases 
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nriiu  aiiow  tiic  aiiprcniiccb  nine  iioui  \\i^>rK  iiuiiu 
to  attend  these  outside  classes.  A  notable  feature 
of  Messrs.  Traiin"s  scheme  is  that  every  bpy  between 
14  and  i8  must  attend  a  g-ymnastic  class.  In  the 
continuation  schools  the  curriculum  is  adapted  to 
the  special  occupations  of  the  students,  but  the 
adaptation  is  of  course  less  complete  than  in  the 
case  of  the  works  schools.  In  every  case,  however, 
German  is  taught,  and  thus  in  breadth  of  training 
the  outside  schools  often  excel  the  schools  founded 
by  firms  merely  for  the  training  of  apprentices  along 
vocational  lines. 

One  of  the  chief  ditiiculties  which  have  confronted 
the  German  authorities  is  the  provision  of  suitable 
teachers  for  this  work,  and  although  the  training  of 
such  teachers  is  yet  in  an  experimental  stage,  there 
appears  to  be  a  tendency  to  recruit  their  ranks  about 
equally  from  among  expert  workmen  by  giving  them 
special  courses  in  the  theory  of  education  and  from 
among  professional  teachers  by  giving  them  work- 
."^hop  training,.  In  every  case,  however,  and  especi- 
ally in  the  works  schools,  it  is  found  necessary  to 
have  a  nucleus  permanent  staff  of  expert  teachers 
and    organisers. 

On  analysis,  and  in  spite  of  so  many  dissimilarities, 
these  schemes  which  represent  the  definite  tested 
opinions  of  educational  experts  and  captains  of  in- 
dustry both  at  home  and  abroad,  provide  certain 
fundamental  points  of  agreement  upon  which  it  will 
be  safe  to  build. 

In  the  first  place  it  seems  to  be  agreed  that  the 
education  of  apprentices  should  proceed  side  by  side 
'K.-ith  their  trade  training,  and  during  zvork  hours. 
Whether  this  should  be  supplemented  by  evening 
classes  is  doubtful,  but  it  is  certain  that  when  a  boy 
has  been  at  work  since  6  or  7  a.m.  he  is  in  np  fit 
condition  to  study  for  any  prolonged  period  at  night. 
In  the  evidence  given  before  the  Lewis  Commission 
there  Avas  absolute  unanimity  against  compulsory 
attendance  at  evening  classes. 

A  second  point  of  agreement  among  those  best 
qualified  to  jud^'e,  is  that  this  educational  training 
should  not  be  entirelv  vocational,  but  that  general 
culture,  citiscnship,  and  physical  training  should  find 
a  place  in  the  curriculum. 

In  most  successful  schemes  promotion  to  the  more 
advanced  courses  is  made  to  depend  upon  the  effort 
and  ability  of  the  student.  Hence  a  third  point  of 
agreement  apears  to  be  that  a  periodic  sifting  pro- 
cess is  necessary  in  order  to  render  the  training 
most  efficient  and  economical. 

The  difficulty  experienced  in  connection  with  all 
tliese  schemes  of  obtaining  suitable  teachers  also 
indicates  that  specialised  training  and  adequate  pros- 
pects must  be  offered  to  prospective  teachers  in  such 
schools. 

Upon  the  teaching  staff  of  the  apprentice  school 
ultimately  rests  the  responsibility  for  the  success  or 
failure  of  the  whole  scheme,  and  no  amoifht  of  or- 
ganisation or  equipment  can  make  good  a  lack  of 
sound  and  enthusiastic  teaching  capacity. 

There  remain  some  minor  but  important  facts 
upon  which  agreement  has,  not  been  reached.  Chief 
among  these  is  the  question  of  the  relation  of  the 
school  to  the  zvorks.  Without  attempting  to  dog- 
matise, it  seems  reasonable  to  suggest  that  where 
works  schools  are  conducted  on  a  broad  basis,  as  in 
the  case  of  the  British  Westinghouse  Co.  and  ^e 
General  Electric  Co.  (U.S.A.),  there  can  be  no 
reasonable  ground  for  desiring  to  remove  the 
education  of  apprentices  to  less  convenient  or  more 
arbitrarily  managed  concerns  outside.  It  is  in  fact 
obvious  that  the  invariable  Education  Committee  of 
local  tradesmen  is  infinitely  less  cajable  of  conduct- 
ing a  school  for  engineers  than  are  members  of  the 
engineering  profession.  On  the  other  hand,  any 
attempt  to  use  the  works  school  to  serv^e  as  a  mere 
machine  for  the  increase  of  output  and  the  inflation 
of  dividends  must  be  severely  discountenanced,  and 
It  ought  not  to  he  impossible  to  devise  some  means 


ot  couiLuniii^  liic  neccbsaiy  di.-inlciesled  cuuiiul 
with  complete  adaptation  to  the  needs  of  the  industr\ 
fur  which  the  apprentices  are  being  trained.  Tlic 
suggestion  on  this  subject  made  by  the  N.E.  Coast 
Coinmiliee  is  perhaps  a  step  in  the  right  direction. 

Among  other  moot  points  are  the  method  of  enlr\ 
of  apprentices,  the  relative  advantages  of  short  fre 
quent  classes  or  longer  periods  of  school  instruction 
at  less  frequent  intervals,'  and  the  number  of  yra/.v 
to  ivhich  such  training  should  extend. 

Such  trivial  and  theoretical  divergencies  of  Dpinioii 
are,  however,  of  little  account  in  \iew  of  the  urgeni 
national  necessity  for  a  definite  practical  programme 
of  action.  The  hands  of  Mr.  Berriman  and  Mr 
Fleming  and  other  pioneers  must  be  held  up.  Tn 
cjuote  again  from  Mr.  Orcutt's  book:  "School 
masters  and  Government  officials  can  do  little  un"les> 
supported  and  guided  by  our  industrial  and  connner 
cial  leaders.  A  definite  progranmie  which,  has  for 
its  object  industrial  betterment  must  embrace 
general  education,  technical  training,  science  ami 
research,  and  economics.  We  must  consider  thest. 
subjects  as  interlocked  and  inseparable,  if  we  wisli 
to  attain  to  a  position  as  leaderLS  and  put  our  in 
dustries  in  an  unassailable  position." 

Engineers  cannot  be  produced  in  a  day,  and  it  i^ 
necessary  to  remember  that  no  educational  schenu 
can  have  any  real  effect  until  many  months  after  it- 
adoption.  We  would  rep»eat  that  action  in  this 
matter  is  long  overdue,  and  any  attempt  to  postponi 
it  is  fraught  with  grave  peril  to  the  nation  after  tlii 
war.  If  we  win  the  w-ar  and  begin  the  new  er.'! 
educationally,  technically,  and  commercially  impn 
tent  we  shall  indeed  only  escape  .Scylla  to  In 
wrecked   in    Charvbdis. 


TAR     OIL     AS     A     MOTOR     FUEL. 

\V»  have  heard  much  of  late  regarding  the  use  of  tar  oil  i- 
Diesel  engines;  many  difficulties  have  been  met  with  in  .-> 
utUising  it,  and  somewhat  refined  methods  have  been  d. 
vised  to  overcome  them.  What,  then,  may  we  expect  of  tin 
suggestion  to  use  tar  oil  as  fuel  for  motor-cars,  electric  light 
ing  sets,  ic?  Tar  oil  costs  5d.  a  gallon — before  the  war  i' 
was  '2d. — while  petrol  costs  3s.  9d.  plus  tax;  the  former  is 
home  production,  the  latter  imported.  Clearly,  if  tar  (  : 
could  be  substituted  for  petrol  both  the  individual  and  tli- 
nation  would  profit.    It  can  be  done  quite  easily. 

Last  w'eek  we  had  the  pleasure  of  a  trip  with  Mr.  F.  A. 
Wilkin.sou,  of  Hatfield,  in  his  Overland  car,  which  is  fitted 
with  a  four-cyhnder  isetrol  engine.  The  fuel  used  was  tm 
oil,  and  it  was  impossible  to  distinguish  any  difference  u 
the  running  of  the  engine  from  its  behaviour  with  the  fuel 
for  which  it  Was  designed.  The  car  was  run  for  a  time  on 
coal  gas,  and  the  change  from  one  fuel  to  the  other  w:i.- 
absolutely   imperceptible. 

As  the  use  of  tar  oil  presented  no  peculiarities  in  operation 
there  is  nothing  further  to  be  said  under  this  head;  it  oni 
remains,  therefore,  to  explain  hbw  so  heavy  an  oil  can  I* 
substituted   for   the  volatile   petrol  spirit. 

We  may  first  recall  our  aiiicle  of  November  i7th,  1916,  iii 
which  we  described  the  method  by  which  Mr.  Wilkinsei 
succeeded  in  running  his  car  with  paratfin.  The  chief  dill: 
culty  was  in  starting,  and  this  was  overcome  by  the  use  . 
an  electrical  heater,  of  which  we  reproduce  the  illustration. 
The  heater  .\  contains  a  small  resistance  coil,  and  is  mounted 
alongside  of  the  carburetter,  so  that  the  level  of  the  oil  in 
the  heater  is  always  the  same  as  that  of  the  oil  in  the  tfoat 
chamber.  A  valve  c  is  connect-ed  by  a  pipe  to  the  T-piece  b. 
which  is  caimectod  to  the  induction  pipe  of  the  engine.  The 
valve  D  is' cxinnected  between  the  T-piece  and  the  exhau.st 
pipe,  and  allows  a  .small  portion  of  the  exhaust  gases  to  be 
by-passed  into  the  inlet  pipe  of  the  engine,  to  heat  the  in- 
coming charge  of  pai'affln  and  air  from  the*  carburetter. 
These  valves  are  controlled  from  the  dashboard,  and  a  switch 
and  cilot  lamp  are  provided  for  the  control  of  the  heater. 
When  the  heater  is  used  no  petrol  at  all  is  required,  as  the 
engine  can  be  started  from  cold  on  paraffin ;  but  the  heater 
is  only  used  for  starting,  and  consumes  196  watts  for  'Ih 
minutes.  If  the  heater  is  not  installed,  the  engine  can  be 
started  on  petrol  and  changed  over  to  paraffin. 

To  step  up — or  down — from  paraffin  to  tar  oil  requires  ■ 
shght  addition  to  the  equipment.  This  consists  of  nothin^ 
more  than  a  ^alf-inch  copper  tube  passing  through  the  in- 
terior of  thejPxhaust  pipe,  and  communicating  at  one  end 
with  the  atmosphere,  at  the  other  with  the  air  inlet  pipe. 
Througli  this  tube  air  is  drawn  by  the  engine,  becoming 
highly  heated  by  the  exhaust  gases  which  surround  the  tube, 
and  the  hot  air  enters  the  inlet  piiv  close  to  the  carburetter 
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cuunection,  where  the  hot  blast  atomises  and"- vaporises  the 
tar  oil  on  its  way  to  the  cylinder.  This  device,  which  has 
heen  patented  by  Mr.  Wilkinson,  is  very  inexjiensive,  and 
in  conjunction  with  the  by-pass  from  the  exhaust  pipe 
described  above  it  suffices  to  enable  the  engine  to  run  per- 
fectly on  tar  oil- 
It  should  be  clearly  understood  that  the  electric  heater  is 
not  required  for  this  purpose;  the  heater  is  used  onlv  when 
it  is  desired  to  start  from  cold  with  paraffin  or  tar  "oil.  If 
the  electric  heater  is  not  fittfil.  the  engine  is  started  on 
jietrol  or  gas. 

The  alterations  required  to  convert  the.  engine  to  tar  oil 
are  so  simple  that  any  engine  can  easily  be  adapted  for  this 
purpose;  moreover,  by  including  a  couple  of  valves  con- 
trolled from  the  dashboard,  the  additional  fittings  can  be 
cut  out  at  pleasure  and  the  engine  run  on  petrol  or  gas. 

Some  actual  results  will  be  of  interest;  they  show  that 
■vvith  the  san>e  quantity  of  fuel  the  mileage  run  is  practically 
the  same,  but  thi?  cost  of  the  fuel  is  vastly  different:  — 


TRADE     STATISTICS     OF     INDIA.  ^ 


Petrol  .. 
Paraffin 
Tar  oil .. 


>p.  gr.         pi 

0-71.T 

0-SlO 

rOl.5        184    F. 

roio  ISO— mo  F. 


Cost  ot  Miles  Cost 

fnel.  per  gal.'  per  mile 

3s.  9d.         19-61  2-2M. 

la.  9d.         187S  lUd. 

5d.         18-33  0-27d. 


od. 


19-18         0-26d. 


The  car  weighs  26  cwt.  It  has  run  7,000  miles  in  two 
years  on  paraffin,  and  foi-  three  months  on  tar  oil.  No 
trouble  is  experienced  with  the  sparking  plugs,  nor  is  pre- 
iguition  ever  observed.  The  only  point  to  which  objection 
can  be  raised  is  a  slight  tendency  to  emit  "  visible  vapour  " 
when  running  with  tar  oil  on  no  load,  as  when  the  car  is 
standing  with  the  engine  running.     On  load,  the  exhaust  is 


Fig.  1. 


Electric  He.atek. 


invisible.  With  an  electric  starter  (which  is  fitted  on  the 
car  referred  to)  there  is  no  need  to  keep  the  engine  running 
on  light  load. 

Precisely  the  same  considerations  apply  to  stationary 
petrol  engines,  such  as  tho.se  di'iving  electric  hghting  sets, 
i-c.  We  vinderstand  that  with  these  the  cost  of  fuel  per 
Kw.-hour  is  0.75d.,  and  obviously  the  matter  is  of  consider- 
able importance  to  the  users  of  these  sets. 

Being  an  electrical  engineer,  Mr.  Wilkinson  favours  elec- 
tiic  driving,  but  considers  the  scarcity  of  charging  stations 
on  some  routes  to  be  a.  serious  di'awback  to  the  batteiw 
vehicle.  He  therefore  has  worked  out  a  scheme  for  an  oil- 
electric  vehicle,  involving  the  minimum  of  departure  from 
the  existing  designs  of  motor-cars.  His  plan  is  to  install  a 
battery  capable  of  driving  the  car  for  about  10  miles  un- 
aided. The  engine  drives  a  dynamo-motor,  with  a  double- 
commutator  armature,  and  mechanical  clutches  provide  for 
the  following  combinations: — Engine  driving  dj'namo  to 
charge  battery,  with  armature  windings  in  series;  battery 
and  motor  driving  vehicle,  with  armature  windings  in 
parallel;  engine  driving  vehicle,  assist-ed  by  the  battery  and 
motor.  Thus  the  battery  can  be  chai'ged  while  descending 
hills  or  standing,  regenerative  action  being  secured  in  the 
former  case;  hills  can  be  ascended  at  full  speed;  and  the 
user  is  independent  of  charging  stations.  Such  a  vehicle  has 
-.ictually  been  built  to  Mr.  Wilkinson's  designs,  but  has  not 
as  yet  been  tested.  The  principle  is  not  new,  but  the  method 
of  carrying  it  into  effect  is  novel,  and  the  idea  appears  tg 
be  very  promising.  Lastly,  by  a  very  simple  device,  Mr. 
Wilkinson  has  arranged  his  engine  to  act  as  a  gas  compressor 
—two  firing  cylinders  driving  the  other  two  as  compressing 
cylinders — .so  that,  if  desired,  coal  gas -can  be  compressed  to 
Ml  lb,  per  sq.  in.  with  no  additional  apparatus. 

It  will  readily  bo  understood  that  our  visit  to  Hatfield  was 
full  of  interest,  and  we  wish  the  inventor  every  success — not 
in  carrying  out  his  inventions,  as  that  part  is  already  aceom- 
pli.shed,  but  in  inti'oducing  them  to- the  public,  the  hardest 
task  of  all. 


The  following  figures  of  the  imports  of  electrical  and  similar 
goods  into  British  India  in  the  year  ending  March  31st,  1917, 
are  taken  from  the  recently-issued  official  trade  statistics ; 
details  for  the  year  ended  March  31st,  1916,  are  added  for 
pui-poses  of  comparison,  and  notes  of  anv  increases  or  de- 
■  creases  are  given  :^ 


Brass,  wrought. — 
From  Great  Britain 
,,      Japan  

Straits      Settlements 

Other  countries 

Total       118,000 

Copper  and  copper  ware. — 

Fi-om  Great  Britain          ...  309.000 

Gei-many        ...        :..  -45,000 

,,      Belgium          10.000 

,,      France 7.000 

,,      United  States          ...  6,000 

,,      Japan     •         108,000 

Other  countries      ■...  9,000 

Total 
Iron  wire. — 

From  Great  Britain          ...  140,000 

Germany        1,000 

„      Belgium          1,000 

,,      United  States          ...  71,000 

,,      Other   countries       ...  1,000 

Total        214,000 

Prime  movers,  other  than  locomotives.- 

From  Great  Britain          ...  268,000 


1916-17. 
£ 

58.000 

103,000 

52.000 

12,000 

220.000 


15,000 
4.000 
70,000 
10,000 


Inc.  or  dec. 
£ 


+ 


Italy 

United  States 

Other  countries 

Total        

Elect ric  generators. — 
From  Great  Britain 

„      Italy  

United  States 
,,      Other  countries 

Total        

Electric  motors. — 

From  Great  Britain 
„  United  States 
, ,      Other  ,  countries 

Total 

Other  electrical  machinery 

From  Great  Britain 

„      Italy     •  

,,      United  States 
,,      Other  conn  tines 


1.000 

14,000 

4,000 


199,000 
1.000 

62,000 
2,000 

264,000 


2-29,000 
9,000 
17,000 
6,000 


287.1X0       261.000 


8.000 

6,500 

7.500 

500 


13,000 


7,500 
1.500 


15,000         22,000 


50,000 
2,000 
2,000 


77.000 
13,000 
l.CKX) 


129,000 
9,000 
10,000 
2,000* 


153,000 
8,000 
18,000 
1,000 


Total 

Mining  MachineTU-- 
Prom  Great  Britain 
,,       Switzerland 
,,      United   States 
,,      Other  countries 

Total 
Electric  fans. — 
From  Great  Britain 
„      Italy 

,,      United  States 
,,      Other  countries 


Total 
Electric  lamps  and  part 
From  Great  Britain 

„      Holland 

, ,      Japan 

,,      United  States 

,,      Other  coim tries 

Total 
Electric  unres  and  cable 
From  Great  Britain 
„      Italy  .   ... 

,,      Japan 
,,      United  States 
Other  countries 

Total 


150,000       180,000 

Switzeriand,   £'1,000. 


63,000 
9,000 

58,000, 
2.000 


19.0*10 
■26,000 
25.000 


23,000 
36,000 
29.000 

i:ooo 


40,000 
7,000 
1.000 
4,000 
2,000 

54.000 


14-5,000 
1,000 
2,000 
2,000 
1.000 


47,000 
16,000 
4.000 
5,000 
1,000 


179,000 
3,000 
27,000 

.  7,000 
1,000 


7,000 
61,000 
46,000 
12,000 

102.000 


156,0C)0 

45,000 

10,000 

8.000 

2;ooo 

38,000 
l.fXKJ 


494,000       252,000      -     242,000 


+      59,00<1 

1,000 

9,000 

+        1,000 


+  50,000 

-  39,000 

-t-  8,000 

-f  3.000 

-f  2,0130 


26,000 

5.000 
6.500 

l.iW 

7,(»0 

27,000 
U,000 
1,000 


54,000        91,000      +      37,000 


+  24,000 
1.000 

-f  8,00<3 
1,000 

-f      30,(X)0 


65,000  '   +  -2,000 

—  -        9,000 

38,000  -  20,000 
2.000                — 


132.000       105,000      -      27,000 


4,000 

10,000 

4.000 

1.000 


70,000        89.000      -1-      19,000 


7,ax) 

9.000 
3.000 
1.00*1 
l'.0*">0 


73,000      -t-      lP,i>T> 


+  34.1W1 

-1-  2,000 

+  -25.00*3 

+  5,000 


151.000       217.000      -1-      a6»000 
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'liulunery,  other   [except  textile,   agricultural, 
and  printing). — 


Iniin  Great  Britoin 

3S7,000 

387,000 



Japan 

■i,000 

7.000 

+ 

5,000 

..      Italv 

3,000 

— 

— 

3,000 

..      United  StaU's 

30.000 

56,000 

+ 

•26,000 

Other  countries 

1-2,000 

10,000 

- 

2,000 

Total 


434,000       460,000      +      26,000 


other  electrical  instruments,  apparatus,  dc.  {except 
telegraph  and  telephone  materials). — 


From  Great  Britain 

..      Holland          

Japan              

..      United  States 

Otlior  coiiptri.^s 

■257,000 

6,000 

7,000 

•30,000 

6,000 

309,000 

6,000 

32.000 

38,000 

6.00(1 

+ 

+ 

+ 

+ 

52.ij00 

•25.000 
18.000 

l\.t;il 

•i<)6,000 

391.«Ji.U 

05.000 

.Scientific,  lic,   iiistrumcnts.- 

- 

Froin  Great   Britain 

France           

United   State.s 
Other  countries 

48,000 
4,000 
7,000 
5,000 

56.000 
1,000 

14.000 
9,000 

+ 

+ 
+ 

+ 

8,000 
3,000 
7,000 
4,000 

Total        

64,000 

80,000 

16,000 

Jdcgraph  construction  materials. — 

From  Great   Britain 

10,000 

6,000 

- 

4,000 

Telephone  construction   mate 

rials. — 

From  Great  Britain 

Sweden            

Other  countries 

18,000 
3,000 
1,000 

-21,000 
2,000 
2,000 

+ 
+ 
+ 

3,000 
1,000 
1,000 

Total        

■2-2,000 

25.000 

3,000 

In  addition  to  the  foregoi 
as  (■'lovemment  .^tore.s  :  — 

np.  the  following  were  imported 

Instruments,  ap/Hvatus,,  <ic. 

{except  musical). — 

From  Great  Britain 

Other  countries 

171,000 
1,000 

•261.000 
1,000 

+ 
+ 

90,000 

Total        

17-2,000 

'262,000 

90,000 

Machinery.— 

From  Great  Britain 
..      United   States 
Other  countries 

l-27;000 

1,500 

500 

138,000 
500 

+ 

+ 

11,000 

1,000 

500 

Total       

1-29,000 

138,500 

9,500 

Ir,..h    wire.-— 

From  Great  Britain 

16,000 

40,000 

+ 

-24,000 

Telegraph  construction  materials. — 

F^-oni  Great  Britain 

80,000 

1-25,000 

+ 

45,000 

Ci'Pper  and  copperware. — 

From  Great  Britain 

New  South  Wales  ... 
Other  countries 

128,000 
193,000 
45,000 

92,000 

159,000 

70,000 

+ 

36,000 
34,000 
25,000 

Tot^il       

366,000 

3-21,000 

46,000 

FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


(MELE.— Shippers  of  goods  from  the  United  Kingdom  to 
Chile  should  note  that  the  Chilean  regulations  require  that, 
whru  goods  destined  for  ChUe  are  transhipped  en  route  to  the 
Repubhc,  the  Chilean  Customs,  on  the  arrival  of  the  goods 
at  the  port  of  destination,  shall  be  furnished  with  a  certificate 
i.^-ued  by  the  Chilean  Consul  at  the  port  of  transhipment, 
attesting  the  operation  of  transhipment  and  the  necessity 
therefor.  A  fine  is  imposed  if  this  certificate  is  not  forth- 
toinmg  m  such  cases;  and  firms  who  ship  goods  to  Chile 
"hould,  therefore,  take  steps  to  secure  that  their  agents  at 
tho  port  of  transhipment  shall  obtain  and  foi-^ard  the  certifi- 
cate to  the  consignees  in  ChUe. 

(■MIN.\.— The  existing  specific  rates  of  Customs  duty  levi- 
iiliie  on  goods  maported  mto  China  by  sea,  which  were  fixed 
ill  UKJl,  are  to  be  revised  by  an  International  Commission  now 
sitting  at  Peking.  This  revision  has  become  necessary  owing 
to  the  general  mcrease  of  values  since  that  date,  the  rates 
fixed  no  longer  yielding  an  effective  5  per  cent.  A  new  draft 
lanlf  on  a  5  per  cent,  basis  will  accordinglv  be  drawn  up  by 
the  Commission,  which  will,  it  is  proposed,  calculate  the 
new  specific  rates  on  the  basis  of  the  average  values  of  goods 
diu-mg  the  period  1911-13.  The  assent  of  the  Treaty  Powers 
IS  necessary  before  the  new  Tariff  comes  into  operation. 


NEW-'PATENTS  APPLIED   FOR,    1918. 

(NOT    VET   POBLISHED.) 

Compiled  expressly  (or  this  journ.il  by  Messrs.  .Su'von-Joxes,  O'Dtu.  j 
Stephens  (successors  (o  VV.  P.  Thompson  &  Co.,  o(  London),  Charte 
Patcm  Agenls,  285.  High   Holborn,    tendon,  W.C   1. 


separating    ni.ignclic    material. ■ 


no«LE-l£v 


ll.MO.     ".Moan 
July  *>nd. 

11.!I84.    •■  Ekclric    resist.inos.''     \V.    i-'.    Jones.     July   23rd. 

12,0ir.  '■  Magneto  operating  mechanism."  E.  C.  R.  Marks  (SpliiJ.. 
Kleclrical   Co.,    {J.S..\.)     July  23rd. 

12,021.  ■*  TroHov  heads,  Sec,  for  collecting  electric  power. ■■  S.  Bl  n  i 
July  23rd.  .  • 

12,042.  '•  Electric  motor  stnrlors.'-  C.  BoNNBK,  C.  C.  Garrako,  P.  i 
jAtKsoN  &  .\.   H.   Railing.     July  24th. 

J2.078.  "Valves  for  win-less  transmission  systems. ■-  Edison  Swan  fi  ■ 
TRic  Co.  &  C.   E.   HlATi.     July  24th. 

12,086.  "Apparatus  for  electrically  controlling  air-hr.il<"$.  \V.  J.  Mbli  n 
(Waterhousc  it    Prince)  &   13.  A.   Prince.     July  24th.  x 

12.089.  "Manufacture  of  ionic  valves."    Cosmos  I. ami-  Works.     July  ;;  1 

12.090.  "  Train-conlroHing     svstc-ms.'^       P.     H.     Jackson     (Walerhousc 
Prince)  &  B.  A.   Princk.     July  ■24th. 

12.188.  "  Coris  tor  I'upin  loading  coils,  magnets.  &e,^'  \\'i;sitRN  Ei.Ki  i 
C".    (Western   Electric   Co.,    U.S.A.)     July  26lh. 

12.189.  "  Electric  heaters."  J.  11.  Robinson  &  W,  O.  Wuukman.  Ju 
ilith. 

12,12o.  "  P.roccss  for  electroplating  metals,  p.iriieul:irly  ftir  coppering  iro 
raid  steel."     Q.  Marino.    July  25th. 

12.132.    "  Portable    electrical    appliances."      E.    IMedw.w.      July    2.5tli. 

12,1;J.7.  "  F.lectjically-urjven  rrotor  or  engine."  D.  Fowi.er  &  J.  Kowi  i 
July  -ioth. 

12.140.    "  Bo.\es     or     receptacles     for     electric     (uses,     switches,     &-c." 
Weekes.     July  25lh. 

12,143.  ■'  Electric  healing  elemcnl."  \V.  15.  S.\uts.  July  25th.  (Holl.i; 
August  2i)th,   1917.) 

12.14.5.  ■•  Ignition  devices. '■  .Si'LlTDORF  EleCIRICAL  Co.  July  25lh.  (U.S  A 
July  2.5th,  1917.) 

12,201.  "Insulators  for  supporting  electric  conductors  on  transmis^i' 
lines,  &:c."  Callendkr's  C.vbi.e '  &  Construction  Co.  &  C.  W.  Kav.  Ju 
JBth. 

12.212.    "  Electric  switches."     H.   N.   Davis  ft  \V.  R.  Twice.     July  2(iil 

12,214.  "  Electrically-  operating  mechanism  from  a  distance."  A.  < 
liLoxAM   (Russische  Akt.   Ges.   L.  .M.   Ericsson  &  Co.).     July  26lh. 

12.217.  "  Relay    for   electric   circuits."      D;   .■\.   Chkisthn.     July    26th. 

12.218.  "Contacts  of   electrical    switchgear."     R.   .S,    O^.N'Eii..     July   2Utli. 
12,211).    "  Method'  for    extracting    zinc    in    electric    furnaces."     K.    .S.    ISn  . 

UNO.     July   26th.     (Sweden.    October  22nd,   1917.) 

12,220.  "Wireless  control  apparatus."  D.  Feiir  &  J.  S.  Giosos.  I. 
2Uth. 

12,-238.     "Telegraphing    apparatus."      W.    Knowles.      July    27th. 

12,-240.     "Sparking  plugs   for   ignition. ■'     A.    E.    Heath.     July  27lh. 

12.262.    "  Incandescent    electric    lamps."      D.    K.    Watnev.      July    27rh. 

12,266.     "  Eljclric    heaters."     J.    R.    Qi  ai.n.      July    27lh. 


PUBLISHED   SPECIFICATIONS. 


G.  M.   Masters.     Ju 


2Hth,  1917.   (117, U: 
accumulator    n.A  1 1  - 

.oni's   Wireless   Tele- 
1!1(,122.) 

I    Elec. 


1(11  r 


X9X6. 

13,008.  .Apparatus  for  regulating  the  voltage  of  dynamos.  .A.  J.  JuIIin. 
June  9lh,  1914.     (101,887.) 

XQIV. 

3,558.  Apparatus  Fo-t  the  reception  and  utilis,«ion  of  electric  current 
impulses  suitable  for  wireless  or  other  telecraphv  and  ti-xepiiony.  VV.  J. 
Lyons   &    SclecUvc    Signal    Co.      March    10th,    1917.      (117,090.) 

6,320.  Electricu.  heating  aiparatus.  A.  K.'  Berrv.  -May  3rd,  1917 
1117,099.) 

9,371. 

9, -573.    Separators    or    non-conducting    supports    foi 
H.    Leitner.     July  3rd,   1917.      (117,121.) 

9,585.     Electrok.^gnetic  vibratory   interruptors.      .M; 
graph   Co.,   H.    M.   Dowsclt  &   W.   Piatt.     July   3rd.   1111 

9,721.    Voltage   regulators.     British    Thomson-Houston    Co.    (d 
trie   Co.,    U.S.A.)     July   5th,   1917.      (117,128.) 

9,747.     Electric    fuses.      E.    S.    Conradi    &    L.     Newill.i    July 
(117,132.) 

9,897.     Electric    buzzers.      Marconi's    Wireless    Telegraph    Co.    &     \'. 
Smart.      July    9lh,    1917.      (117,138.) 

9,964.  Distributing  mechanism  for  electric  ignition  systems.  Bosch  .M. 
neto  Co.     January  31st,  1916.     (108,473.) 

9,973.  Distributing  mechanism  for  electric  ignition  systems.  Bosch  .M 
neto   Co.      February   15th,   1916.      (Addilion    to   9,964/17.)      (108,475.) 

11,392.  Electric  transforming  and  converting  apparatus.  British  Th» 
son-Houston   Co.    (General    Electric  Co.,    U.S.A.)     August  8th,   1917.      (117,11 

11,765.  Selective  sign,u.ling  systems  and  selectively-operable  de\  ii 
therefor.  Western  Electric  .Co.  (Western  Electric  Co.,  U.S.A.)  Au;; 
.  16th,   1917.     (117,170.) 

11,820.  Electric  bells  and  the  like.  Automatic  Telephone  Manufactui  i 
Co.   &  S.    R.   Smilh.     August   17th,   1917.      (117,171.) 

13,725.  Electrical  svst.-^ms  of  power  transmission  and  receneraii 
BRAKING.  British  Thomson-Houston  Co.  (General  Electric  Co.,  U.S.A.)  s. 
[ember  24th,   1917.     (117,181.) 

14,107.  Locking  electrical  spigot  and  socket  unions.  W.  Stewart.  X- 
ember   10th,   1916.      (117,181.) 

14,723.  Electric  switches.  British  Thomson-Houston  Co.  (General  F.l 
trie   Co.,    U.S.A.)     October   11th,   1917.      (117,188.) 

15,391.    W'ELUrD    joints    for    metallic    plaitng.      Quasi-Arc    Co.    &    W 
Cole.      October    23rd,    1917.      (117,190.) 

16,856.    Sparking    plugs    for    explosion    motors.     A.    Ceflali.      .Vlav    lo 
1917.      (116,069.) 
'     17,292.     Electric  batteries.     A.  A.   Price.     November  23rd,   1917.     (117,2(1 

laxs. 

3,305.    Automatic  telephone  sys: 
Co.     May   23rd,   1917.     (U6,07S.) 

3,870.    Contact  breakers  for  m.v 
May   3rd,   1917.      (115,620.) 

6,899.    Railway    signalling.        McKcnzii 
Signal  Co.     April  26th,  1917.     (115,239.) 

8,143.  Wireless  and  other  telegraphic  or  telephonic  receiving  api  ' 
RATUS.  W.  J.  Lyons  &  Selective  Signal  Co.  March  10th.  1917.  (Divid- . 
application   on   3.558/17.)     (117,-247.) 
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'I'he  crisis  of  a  devastating  war  would  not.  at  first  sight, 
appear  to  be  an  auspicious  moment  for  the  holding  of  an 
exhibition  :  but,  as  in  other  relations,  everything  depends 
ujion  the  circumstances,  and  in  this  case  the  circumstances 
are  unique  and  cogent  in  the  extreme.  We  refer  to  the 
Exhibition  of  British  Scientific  Products  which  was  opened 
on  Monday  last  at  King's  College,  London,  and  which 
has  been  organised  by  the  British  Science  (Utild  to  show 
what  has  been  accomplished  by  British  scientific  industries 
during  the  past  four  years  of  war.  and  to  impress  upon  the 
nation  the  fact  that,  if  it  chooses  to  encourage  and  develop 
the  talent  and  ability  which  it  posse!5ses,  it  can  face  the 
future  with  perfect  contideuce.  In  spite  of  the  numerous 
articles  that  have  appeared  in  the  technical  and  lay  Press, 
there  is  no  doubt  that  many  membevs  of  the  public  do  not 
yet  realise  that,  spurred  on  by  the  national  needs  in  tlie 
most  threatening  emergency  that  we  have  ever  faced,  and 
protected  from  destructive  competition  by  the  very  fact  that 
we  are  at  war  with  our  competitors,  our  technical  and 
scientific  workers  have  accomplished  mirach'fi.  They  have 
utterly  exploded  the  popular  idea,  so  carefully  fostered  by 
our  enemies,  that  scientific  production  was  a  (ierman 
monopoly  :  and  not  content  with  eijualling  the  pre-war 
(ierman  products,  they  have  in  numerous  instances  far 
excelled  them.     Consider  what  this  means. 

The  scientific  /icrsii/nifl  of  British  manufacturing  industry 
when  war  bvoku  ont  was  far  below  what  it  should  have 
been  even  in  normal  times,  and  still  more  inadequate  o 
cope  with  the  stress  of  war  conditions  :  it  was  further  de- 
pleted by  the  enlistment  of  many  of  its  brightest  members, 
who,  alas  I  will  ne\-er  resume  their  labours  in  this  sphere  : 
labour  .was  scarce,  .and  in  some  industries  skilled  labour 
was  absolutely  non-existent  in  this  country  :  materials  ami 
machinery  were  lacking  -.  technical  proces.ses  were  unknown 
and  liad  to  be  worked  out  afresh  by  patient  but  •■  intensive" 
research.  Are  we  riot  justified  in  claiming  that,  in  these 
extremely  arduous  conditions,  which  might  well  break  the 
hearts  of  lesser  men,  our  manufacturers  and  their  technical 
staffs  and  workpeople,  under  the  guidance  of  onr  scientific 
experts— who  alone  could  supply  the  keys  to  the  secrets 
which  had  to  be  unlocked— achieved  tlie  impossible,  and, 
therefore,  accomplished  miracles  r 

But  what  have  they  done  ?  may  be  asked  by  the  reader 
whose  own  endeavours  to  advance  the  national  cause  have 
restricted  the  range  of  his  reading  and  observation.  The 
British  Scientificl'roJucts  Exhibition  is  intended  to  supply 
the  answer  -.  there  it  will  lie  seen  that  apparatus  and 
materials  of  which  the  supply  was  formerly  monopolised  by 
our  enemies,  are  now  made  by  British  hands  :  that  pro- 
cesses which  the  Germans  took  long  years  to  develop  have 
been  etiualled  and  surpassed  by  us  in  as  many  moiiths  ;  that 
as  we  have  done  without  the  fxerman  supplies  for  years,  so 
we  can  dispense  with  them  for  ever.  We  cannot  here 
attempt  to  schedule  the  items  exhibited  -.  there  are  so.me 
200  exhibitors,  few  of  whom  are  unable  to  show  iiroducts 
de\-eloped  during  the  war  to  replace  former  imports.^ 
Optical  glass,  important  drugs,  potash,  hard  porcelain.  ■■ 
•tungsten,  magnetos,  certain  insulating  materials,  lamp 
liulbs,  glass  wool,  thermit,  searchlight  and  furnace  carbons, 
ilry  cells,  electromedical  apparatus,  photographu-  nvaterials, 
dopes  for  aeroplanes,  laboratory  glassware,  miners'  lamp-  ; 
glasses,  synthetic  dyes,  refractory  i::aterials— all  these  are' 
well-known  products  which  formerly  were  more  or  less' 
wholly  (Terman  monopolies,  but  are  now  manufactured  here 
in  large  <iuantity  and  of  first-class  (|Uality.  But  these  are 
only  the  items  that  may  be  shown  to  the  public  now  :  there 
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iirc  mnuy  utiici-s  of  wliicli,  iii  llic  national  inU'it'!-l,  it  i>  not 
expedient  to  speak  at  present.  Kven  so,  there  is  abumiance 
of  evidence  to  pro\e  beyond  all  doubt  that  when  the  British 
are  put  to  the  test,  tliey  can  cijual  and  ontcla.ss  their  German 
rivals,  even  wlien  heavily  handicapped. 

Once  more  let  us  [toint  out  that  certain  conditions  were 
necessary,  to  enable  our  industrialists  and  scientists  to 
demonstrate  their  mettle  :  the  compellin.ir  incentive  of  a 
national  emerseney,  the  support  of  the  Oovernment,  ami 
protection  from  the  cut-throat  methods  of  (ierman  conipcti-  • 
tion.  What  the  l;ust-named  means  may  well  be  exenipliticil 
by  the  case  of  photographic  pjipcr.'  .\t  least  one  IJritish 
ttrm,  before  the  war.  had  developed  the  manufacture  of  this 
material  to  the  connnercial  sta^e,  and  endeavoured  to  secure 
a  market:  retailers  were  ready  and  willinir  to  take  up  the 
sale  of  the  British  product,  but  the  (ierman  manufacturers 
lield  the  field,  and  those  retailers  were  compelled  to  carry 
on  the  netcotiations  in  the  strictest  secrecy,  for  if  the 
Continental  combine  controlling  the  trade  became  aware  of 
the  attempt  to  market  British  paper,  it  would  immediately 
boycott  tlie  firms  concerned  and  ruin  them.  It  will  be 
.seen  tliat  the  ability  to  bring  about  such  a  result  wa^  a 
trump  card  in  German  hands,  and  this  explains  why  many 
commodities  which  could  perfectly  well  have  been  made  in 
this  country,  and  which  manufacturers  were  anxious  to 
make,  could  not  possibly  be  put  on  the  market— truly  a 
deplorable  state  of  things,  which  must  never  again  be 
permitted  to  exist.  It  is  obvious  also  that  not  only 
individual,  but  also  co-operative,  action  was  powerless  in 
the  face  of  such  an  obstacle,  for  the  consumer  would  insist 
on  having  the  brands  to  which  he  was  accustomed,  and  the 
German  threat  of  cutting  off  the  sujiplies  compelled 
distributors  to  toe  the  line. 

The  war  has  changed  all  that  ;  the  consumer  lias  had  to 
accept  the  Ih'itish  product,  and  finds  that  it  is  as  good  as 
the  German.  The  charm  is  broken.  But  even  as,  before  the 
war,  the  situation  was  insoluble  without  the  intervention 
of  the  State,  which  but  for  the  war  would  never  have  been 
granted,  so  after  the  war  the  aid  of  the  Government  will  be 
indispensable  to  prevent  the  flooding  of  our  markets  with 
cheap  German  products  and  the  return  ^f  the  old  conditions. 
There  is  no  possible  alternative  in  the  face  of  the  German 
system. 

The  catalogue  of  the  British  Scientific  Products  Exhi- 
bition contiuns  lOo  pages  of  articles  on  recent  developments, 
by  experts  in  a  score  of  industries,  articles  which  alone 
would  constitute  a  work  of  absorbing  interest ;  and  again 
and  again  in  those  essays  the  same  note  is  struck — in  quality 
we  can  hold  our  own  :  our  scientific  resources,  though 
undeveloped,  are  unexcelled  ;  but  all  will  prove  of  no  avail 
against  German  State-aided  methods  of  competition  unless 
our  manufacturers  are  protected  from  their  ra\'ages.     ' 

Another  feature  of  these  articles  is  the  hopeful  tone  with 
which  ibey  are  pervaded— the  assurance  that  in  the  future. 
as  during  the  war,  the  British  Empire  can,  and  will,  be  self- 
supporting  in  all  essential  industries.  But  this  is  subject 
to  the  proviso  that  manufacture  is  carried  on  under  scientific 
conditions,  and  supported  by  the  State.  The  inevitable 
corollary  is  that  training  in  science  must  in  future  be 
developed  on  a  vastly  greater  scale  than  heretofore.  As 
Prof.  Gregory,  chairman  of  the  Exhibition  Organising  Com- 
mittee, pointed  out  in  an  address  to  the  technical  Press  on 
Monday,  in  the  United  States  there  are  40,000  students 
under  training  as  technical  experts  ;  in  Germany,  1 7,000  ;  in 
the  United  Kingdom,  barely  5,000.  The  fundsdevotedtothe 
purpose  by  the  respective  States  vary  in  a  similar  ratio  ;  and 
in  the  past  the  prospects  offered  by  our  manufacturers 
to  their  technical  experts  have  been  too  poor  to  attract  men 
into  such  careers.  The  necessity  for  radical  reform  is  as 
imperative  as  it  is  obvious.  The  root  of  the  trouble  is  our 
government  by  men  exclusively  trained  in  a  classical  atmos- 
phere and  utterly  ignorant— as  the  war  has  proved  to 
demonstration — of  the  most  elementary  facts  of  science, 
while  their  whole  environment  has  instilled  into  them  con- 
tempt for, trade  and  industry — a  heritage  from  feudal  times, 
fostered  by  our  ancient  Universities,  which  has  cost  us  un- 
told wealth  in  blood  and  treasure  in  this  war.  Had  we  been 
governed  by  men  of  affaire  instead  of  politicians,  there 
would  have  been  no  war. 


TiiK    attitude    in    the    past  of  British 
^r|j.g  wire  manufacturers  towards  merchants  in 

Manufacturers     the  trade,  while  containing  nothing  hostile 

anil  in   its  nature,  according  to  views  several 

.Merchants.       times   expressed    by   merchants,   has   not 

been  encouraging  from  the  point  <if  vieu 

of   the   general    welfare   of   the   trade.     The   opinion  was 

expressed  some  years  ago  by  a  director  of  an  important  rinn 

of  co])per  wire  manufacturers  that   there   was   very   little 

need    for    merchants   in    tlie   trade,   on   the    grounds  thai 

manufacturers  seldom  found   it  necessary  to  go  in  search  ol 

orders,  and  that  the  trade  was  confined  almost  exclusively  to 

one  industry,  the  electrical. 

At  the  time  this  view  was  expressed,  Germany  Wiis 
exjwrting  into  this,  country  copper  wire,  strip,  &c.,  to  the 
value  of  over  £oOO,OoO  per  annum,  which,  at  the  present 
basis  price  of  copper,  would  be  equivalent  to  about  £800,000 
per  annum.  America  was  also  sending  large  quantities, 
and  preparing  greatly  to  increase  the  total.  '  The  fact  would, 
tjierefoie,  appear  to  be  that  a  huge  amount  of  merchanting 
must  have  been  going  on  in  this  country  before  the  war, 
Imt  the  //I'/if/iclarifs,  instead  of  being  British,  were  mostly 
German'  and  American.  If  it  is  true,  as  has  been  stated, 
that  it  was  often  far  easier  to  sell  Gennt^u  wire  than  British 
in  this  country  before  the  war,  the  cause  was  probably  due 
to  the  fact  that  German  wire  was  the  more  freely  obtain- 
able and  sold  under  few  er  restrictions.  If,  in  view  of  these 
facts,  the  British  manufacturer  had  little  occasion  to  go  in 
search  of  customers,  which  may  be  taken  to  imply  that  he 
had  lis  much  trade  as  he  could  conveniently  cope  with, 
either  there  was  need  for  a  considerable  expansion  in  the 
manufacturing  section,  or  the  distributing  organisation 
was  not  as  comprehensive  as  it  might  have  been. 

It  will  doubtless  .be  recalled,  however,  that  there 
were  frequent  occasions  in  the  past  when  British  wire 
manufacturers,  particularly  in  the  fine-wire  section,  experi- 
enced slack  periods,  some  of  them  of  protracted  duration. 
In  the  full  year  before  the  war,  1913,  when  the  German 
manufacturers  exported  more  fine  wire  into  this  country 
than  ever  before.. there  was  in  two  at  least  of  the  largest 
British  firms  a  distinct  slackness  in  this  section.  Yet  these 
two  firms  could  probably  have  been  maintained  on  full  time 
had  they  ofl'ered  indui'ements  to  merchants,  or  had  they 
even  sent  out  representati\'es  to  obtain  the  orders  that  were 
directed  elsewhere.  It  will,  perhaps,  be  admissible  that  as 
regards  these  two  cases,  which  control  about  a  quarter  of 
the  country's  influence  in  the  copper  wire  manufacturing 
industry,  the  observation  that  there  was  little  need  for 
merchants  was  not  entirely  applicable. 

After  the  war,  the  demands  upon  British  wire  manu- 
facturers will  probably  for  some  time  greatly  exceed  their 
capacity  for  output,  and  their  undivided  attention  will  be 
most  advantageously  employed  in  the  production  of  manu- 
factured goods  rather  than  in  distribution.  A  few  reliable 
and  experienced  merchants  attached  to  a  firm  niigkt  prove 
of  great  service,  especially  as  regards  the  handling  of  the 
multiplicity  of  small  orders,  as  also  in  the  shipping  section. 
We  have  reason  to  believe  that  several  propositions  as 
regards  merchanting  have  been  submitted  to  American 
firms  by  Englishmen,  highly  experienced  in  the  wire  and 
electrical  industries,  who  are  uncertain  of  the  future  atti- 
tude of  the  British  firms.  This  also  is  without  taking  into 
consideration  the  possibility  of  German  wire  finding  its 
way  through  neutral  sources  into  this  country,  supposing  ' 
that  German  goods  be  placed  under  an  embargo. 

The  British  wire  manufacturers  have,  however,  displayed 
on  inany  past  occasions  a  high  capacity  for  adapting  them- 
selves to  improved  methods  both  of  manufacture  and  distri- 
-  bution  ;  and  this  capacity,  supported  with  the  lessons  the 
war  has  taught  this  country,  Will  doubtless  prove  equal  to 
whatever  demands  are  made  ujx)n  it.  At  the  same  time,  it 
has  to  be  carefully  borne  in  mind  that  present  conditions 
demand  a  more  accelerated  decision  than  those  of  the  past ; 
and  to  this  end  a  still  closer  co-operatiou  of  interests  in  the 
trade  generally  will  probably  be  found  quickly  to  justify, 
the  enterprise. 
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REGENERATIVE     ELECTRIC     RAILWAYS. 


[COMIIUNICATED.] 


At  the  present  tiim.',  when  much  discussion  is  taking-  phicu 
relative  to  possible  nietiiods  of  saving  coal,  the  question  of 
ill  trod  ucini;'  regenerative  systems  on  electric  railways  pre- 
sents itself.  Much  less  is  heard  about  regenerative  electric 
traction  in  these  days  than  in  the  past.  So  far  as  electric 
tramways  are  concerned,  the  idea  ol'  returning  energy  to 
the  line  has  not  met  with  the  widespread  favour  that  some 
expected  ;  but  on  certain  electric  railways,  notably  on  the 
Continent  and  id  America,  the  regenerative  principle  is 
making  headway.  On  railways  the  system  shows  up  to 
better  advantage,  owing  largely  to  the  greater  amount  of 
kinetic  energy  available,  and  in  a  smaller  measure  to 
the  higher  efficiency  of  the  e(juipment.  The  system  most 
suitable  for  regeneration  is,  of  course,  the  three-phase 
system  as  employed  mainly  in  Italy.  A  three-]  >hase  motor 
of  ordinary  design  will  readily  act  as  a  generator  if  the 
speed  of  the  rotor  e.Kceeds  that  of.  the  revolving  field,  and 
on  railwavs  possessing  steep  gradients  three-phase  regenera- 
tive equipments  ha\e,  as  is  well  known,  given  excellent 
results.  When  regenerative  control  is  used  in  connection 
with  locomotives  on  mountain  grade  sections,  the  saving  in 
energy  is  not  by  any  means  the  only  advantage  secured.  <->n 
such  railways  more  accidents>)ccur  when  trains  are  running 
■down  gradients  than  when  they  are  ascending  gradients. 

Accidents  may  arise  as  the  result  of  overheated  brake 
shoes  and  wheels.  For  the  operation  of  heavy  trains  on 
steep  grailients  the  regenerative  principle  offers  marked 
advantage  from  the  point  of  view  of  safety  because 
it  provides  a  better  means  of  holding  trains  than  is 
obtainaljle  with  any  air  brake  system.  The  motors,  how- 
ever, always  depend  upon  the  generating  station  for 
their  exciting  current,  irrespective  of  whether  they 
are  acting  as  motors  or  asynchronous  generators ; 
hence,  if  the  supply  fails,  the  electric  braking 
system  no  longer  remains  active,  and  inechanica.1  brakes 
must  be  brought  into  action.  Another  point  to  be  noted  is 
that  induction  motors  will  only  regenerate  on  the  level  by 
bringing  into  action  multiple-speed  control,  for  these 
motors  will  not  act  as  generators  unless  the  speed  of  the 
rotor  exceeds  that  of  the  rotating  field.  With  the  two-speed 
■cascade  control  system,  for  instance,  it  is  only  possible  to 
make  the  motors  regenerate  on  the  level  by  connecting  the 
motors  in  cascade,  and  the  braking  action  ceases  as  soon  as 
the  synchronous  speed  of  the  combination  is  reached.  The 
control  of  the  speed  whilst  the  motors  are  regenerating  can 
only  be  effected  by  inserting  resistance  in  the  rotor  circuit, 
which  naturally  impairs  the  efficiency,  but  rheostatic  losses 
-"Can  be  minimised  by  employing  a  four-speed  equipment. 
When  trains  ai'e  running  down  gradients  the  economy  is 
•well  marked,  for  there  is  not.  as  a  rule,  any  necessity  to 
insert  resistance  in  the  rotor  circuit,  and  the  energy  returned 
to  the  line  is  equivalent  to  the  work  done  by  gravity  less 
the  usual  electrical  and  mechanical  losses.  For  a  given 
frequency  light  trains  will,  under  these  conditions,  descend 
gradients  at  practically  the  same  speed  as  heavy  trains, 
although,  at  the  sacrifice  of  efficiency,  the  speed  can  be 
varied  at  will  by  introducing  additional  resistance  into 
the  rotor  circuit.  A  difficulty  sometimes  met  with  in 
connection  with  regenerative  electric  traction  systems  is 
that  the  energy  returned  to  the  line  occasionally  exceeds  the 
demand  on  other  parts  of  the  system,  when  the  surplus 
energy  must  be  absorbed  in  water  resistances.  But  in  the 
case  of  stations  that  deal  with  other  loads,  in  addition  to 
traction  load,  this  trouble  does  not,  as  a  rule,  present  itself. 

In  this  country,  where  the  direct-current  system  pre- 
dominates, no  attempt  has  been  made  to  apply  the 
regenerative  principle  to  railways  ;  but.  needless  to  say, 
this  is  not  liecause  the  direct-current  system  does 
not  lend  itself  to  regeneration.  It  is  true  that  three- 
phase  motors  will  regenerate  more  readily,  but  against 
this  must  be  set  the  fact  that  the  three-phase  system 
demands  two  overhead  wires.  The  overhead  equipment  is. 
therefore,  more  expensive  to  erect  and  maintain  as  compared 


with  systems  involving  only  one  overhead  conductor,  ami 
there  is  a  greater  risk  of  breakdown. 

With  the  direct-current  system  the  main  difficulties 
associated  with  regeneration  arise  in  connection  with 
the  motors,  but  these  difficulties  are  not  by  any 
means  insurmountable.  The  fact  that  the  locomo'tives  con- 
structed for  the  Milwaukee  and  St.  Paul  Railroad  are 
designed  for  regeneration  proves,  if  proof  be  needed,  that 
the  regenerative  system  is  applicable  to  direct-current 
railways.  There  may  be  possibilities  for  the  regenerative 
system  on  interurban  and  suburban  direct-current  lines 
where  the  runs  are  short  and  stops  are  frequent. 

It  has  been  estimated  that  the  power  used  for  propelling 
trains  in  some  cases  is  less  than  that  used  in  grinding  up 
brake-shoes.  Under  such  conditions  it  seems  that  a  simple 
and  effective  regenerative  system  would  be  distinctly 
advantageous.  Among  other  things  that  have  to  be  taken 
into  account,  however,  is  the  fact  that  the  motors  would  be 
somewhat  larger  and  heavier  than  present  machines.  On 
lines  such  as  those  under  consideration,  the  motors,  under 
existing  conditions,  only  carry  current  intermittently, 
whereas  electric  braking  might  involve  their  carrying 
current  nearly  all  the  time.  Furthermore,  regenerative 
equipments  are  necessarily  more  complicated  and  more 
expensive  than  standard  direct-current  equipments.  So  far 
as  the  size  and  weight  of  the  motors  are  concerned,  the 
difficulties  might  be  considerably  minimised  by  the  use  of 
forced  ventilation.  But  as  the  standard  direct-current  traction 
motor  is  of  the  series  type,  it  cannot  be  used  directly  as  a 
■  traction  generator.  Either  a  shunt  winding  must  be  provided 
inaddition  to  the  series  winding,  or  the  latter  must  be  separately 
excited  at  low  potential.  A  system  of  regenerative  contnil, 
differing  from  the  ordinary  direct-current  systems  as  applied 
to  electric  tramcars,  has  been  tested  on  the  Metropolitan 
Railway  of  Paris,  and  it  has  been  found  that  the  energy 
consumption  is  at  least  20  per  cent,  lower  than  that  of  a 
standard  equipment.  The  system,  however,  invohes  the 
use  of  a  combined  booster  and  exciter  set,  the  booster  being 
used  for  starting  and  speed  regulation  as  well  as  for  boosting 
up  the  generated  \oltage  durinj^  the  regenerative  period. 
Rheostats  are,  therefore,  eliminated,  and  an  efficient  control 
system  is  secured.  The  booster  is  permanently  connect4.'d 
in  series  with  the  traction  motors,  and  the  exciter,  which  is 
directly  coupled  to  the  booster,  is  made  to  excite  the  driving 
motors  when  it  is  desired  to  cause  them  to  return  energy  to 
the  line.  The  boosting  and  exciting  set  is,  of  course,  an 
additional  unit  not  met  with  on  trains  working  under 
ordinary  conditions,  and  the  set  naturally  requh-es  energy 
to  drive  it.  So  far  as  general  operation  is  concerned,  the 
system  appears  to  be  quite  satisfactory,  but  opinions  may 
differ  as  to  whether  this  is  the  best  arfd  most  efficient 
method  of  grapjiling  with  the  problem. 

On  single-phase  railways  the  regenerative  principle  cannot 
%e  adopted  nearly  so  easily  as  on  three-phase  railways,  or 
even  on  direct-current  railways.  Many  experiments  ha\e 
been  carried  out  with  regenerative  single-phase  locomotives, 
especially  on  the  Continent.  With  series  compensated 
motors  there  is  no  difficulty  in  obtaining  an  electric  brakini: 
effect.  If  a  resistance  be  connected  across  the  terminals  of  a 
series  single-phase  motor,  the  machice  will  act  as  a  series- 
wound  generator  in  the  same  way  as  an  ordinary  tramcar 
motor.  This  will, of  course. give  a  braking  effect,  but  when  it 
comes  to  returning  energy  to  the  line,  matters  become  rather 
more  complicated.  If  a  single-phase  series  motor  be  connected 
to  the  secondary  of  the  transformer  it  will  also  act  as  a 
direct-wirrent  generator,  and  the  current  is  limited  only  by 
the  .ohmic  resistance  of  the  windings.  E\-idently,  then,  it 
is  necessary,  in  order  to  make  a  single-phase  motor  generate 
alternating  current,  to  excite  it  separately.  It  is  necessary, 
moreover,  to  pay  due  attention  to  the  phase  of  the  regene- 
rated current.  Nothing  is  to  be  gained  by  sending  wattless 
current  into  the  line,  and  it\  is  in  this  connection  that  many 
single-phase  regenerative  dtiuipments  have  pro\ed  unsatis- 
factory. Among  other  single-phase  lines  on  which  regene- 
ration has  been  called  for  are  the  electrified  lines  of  the 
Midi  Railway  in  France.  On  the  experimental  line  from 
Villefranche  to  I  lie  the  motors  of  the  experimental  locomo- 
tives had  to  be  capable  of  sending  energy  back  into  the 
overhead  system.  The  firms  that  submitted  locotaotivcs  did 
not  all   tackle  the  problem   in  the  same  way,  and  in  some 
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rases   the   results    were    luu    aito^'ellier    satisliictorv.      One 
tinii  using  series  coinj)eiis<ited  motoi-s  first  adojiteil  the  plan 
of  e.M'itini;  one  uioUir  from  tlie  armature  of  the  other,  the 
motor  so    excited    returniui;   energ}-    to   the    line.      Rut 
afterwards    this    plan    was    abandoned,    and.    instead    of 
returning    enei'gy    to    the    line,    it    was   dissipated    in    a 
resistjMice    fitted    to    the    locomotive.      This    scheme,    sis 
already  pointed  out.  is  (|uite  satisfactory  as  far  as  electric 
braking  is  concerned,  hut  it  obviously   does  not  lead  to 
economy  at  the  generating  st;ition.     During  the  trials  it 
was  found   possible  to  i)rake  a   100-ton  train  on  a  r?  per 
cent,  gradient,  and  to  regulate  the  speed   l)etween  (52  and 
10  km.  {dx  to  Ci  miles)  p2r  hour.     The  most  interesting  and 
most  satisfactory  regenerative  scheme  was  that  employed  on 
the  locomotive  built  by  the  .\teliers  de  Constructions  Elec- 
triques  du  Xord   et    1/Est,   although,    unfortunately,  the 
ei|uipraent  is  a  little  compliciited.     Current  for  exciting  the 
motors  during   the    regenerative   period  cannot   be   taken 
directly  from  the  main   transformer,  because  in   this  case 
the  energy  sent  back  into  the  line  would  have  a  consider- 
rtl)lo   phase  difference  with  respect  to  the  supply  pressure. 
It   is  necessary,  in  order  to  obtain  the  desired  results,  to 
excite  the  motors  froiji  a  circuit  in  which  the  voltage  has  a 
phase  difference  of  !)0"  with  respect  to  the  supply  voltage, 
and  under  these  conditions  the  pressure  at  the  terminals  of 
the  motors,  at  no  load,  will  be  in  phase  with  the  line  pres- 
sure.    When  the  motors  begin  to  regenerate,  however,  the 
armature  current  will   not  be  in  phase  with  the  armature 
K.M.F.,  and,  in  order  to  maintain   the  proper  phase  relation, 
the  phase  of  the  exciting  current  should  alter    with  the 
regenerated  load,     (liven  these  conditions,  the  regenerated 
current  can   be  regulated  at  will  by  changing  the  trans- 
former  tappings   with    the   aid  of  contactors,  or  with  an 
induction  regulator  in  the  secondary  circuit.     In  the  case 
of  the  1,500-H.P.  locomotive  under  consideration  the  voltage 
is   C(  ntrolled  entirely  by  induction   regulators   which  are 
incorporated  in  the  transformers.     The  voltage  during  the 
starting  period  is  governed  by  these  regulators,  which  also 
serve  for  controlling  the  energy  returned  to  the  line  during 
the   regenerative   period.     Transformer   tappings  and  con- 
tactors are.  therefore,  unnecessary.     During  the  regenerative 
period  the  main  di'iving  motors  are  excited  by  connecting  the 
field  windings  to  a  special  winding  on  the  auxiliary  motors 
which  drive  the  air   compressors    and    blowers  whilst  the 
armature  and  comjensating  windings  of  the  main  motors 
remain  in  series  as  under  normal  running  conditions,  and  are 
connected  to  the  main   transformers  through  the  induction 
regulators.      The  special  windings   nn    the   stators  of  the 
compressor  motors,  which  excite  the  main  windings  on  the 
driving  motors  during  regeneration,  are  displaced  00°  with 
respect  to  tlie  main  windings  of  the  compressor  motors  ; 
hence  at  no  load  the  voltage  generated  by  the  main  motors 
has  the  coiTect  phase  relation  for  returning  energy  to  the 
line.     Current  can,  therefore,  be  drawn  from  the  driving 
motors  whilst  the  locomotive  is  descending  a  gradient  or 
whilst  _  being    brougl;t    to    a    standstill    by   making   the 
induction  regulator  voltage  assist  the  regenerated  pressure. 
But  in  order  that  the  regenerated  current  should  maintain 
its  proper  phase  relation  with  respect  to  the  line  pressure, 
the  phase  of  the  exciting  current  must  alter  with  the  amount 
of  regenerated  load.     The  phase  of  the  e.xciting   current 
is  changed  by  a  '•  compensating ''  transformer  and  a  series 
transformer,  the  primary  of  the  latter  being  in  series  with 
the  main  secondary  circuit  through  which  the  main  current 
passes.      The  secondary  of  this  series    transformer   is   in 
series  with  the  primary  of  the  compensating  transformer, 
the  compressor  motor,  and  main  transformer,  whilst   the 
secondary  of  the  coiupensating  transformer'  is  shunted  across 
the  special  exciting  winding  on  the  compressor  motor  which 
excites  the  main  driving  motor. 

.  There  is  little  doulit,  however,  that  where  regenerative 
braking  is  required  the  so-called  split-phase  system  is  much 
better  than  the  plain  single-phase  system.  It  is  well  known 
that  with  this  split-phase  system,  which  has  been  adopted 
on  a  section  of  the  Norfolk  and  Western  Railroad  in 
.\merica,  the  single-phase  current  collected  from  the  over- 
head wire  is  converted  into  three-phase  cun-ent  in  phase 
converters,  and  afterwards  supplied  to  three-phase 
induction  motors  which  drive  the  locomotives.  In 
practice      the      pliase     converters      resemble      induction 


motors  with  two  staioi'  windings  displaced  by 
'.10°.  One  winding  is  comiected  across  the  secondary 
of  the  main  transformer,  the  ends  of  which  form  two  of  tin 
leads  belonging  to  the  three-phase  circuit  which  supplies 
current  to  the  three-phase  driving  motors.  The  other 
winding  of  the  phsise  converter  has  one  end  connected  to 
some  intermediate  jx)int  on  the  main  transformer,  tlie 
opposite  end  of  this  winding  forming  the  tliird  wire  of  the 
three-phase  circuit.  With  this  simple  arrangement  the 
single-phase  current  collected  from  the  overhead  wire  is 
converted  into  jiolyphase  cm-rent,  and  all  the  advantages  of 
three-pha.se  induction  motors  for  driving  purposes  are 
obtained.  In  order  to  secure  a  good  jwwer  factor,  however, 
the  rotors  of  the  phase  converters  are  provided  with  an 
exciting  winding  in  addition  to  a  squirrel-cage  winding, 
and  this  e.xciting  winding  is  fed  with  direct  current  from  a 
D.c.  exciter. 

An  equipment  of  this  kind  is  reversible — that,  is  ti)  say, 
when  the  locomotives  arc  running  down  gradients  the  three- 
phase  induction  motors  will  act  as  asynchronous  generators 
in  the  ordinary  way,  and  will  feed  three-phase  current  back 
into  the  phase  converters,  which  change  it  into  single-phase 
current,  which  is  fed  into  the  line.  On  the  .\orfolk  and 
Western  Railroad  the  regenerative  properties  of  the  split- 
phase  locomotives  have  proved  highly  beneficial,  and  there 
appears  to  be  no  doubt  whatever  that  when  regeneration  is 
required  on  single-phase  systems  the  use  of  phsise  con\erters 
on  locomotives,  at  any  rate,  is  to  be  recommended,  quite 
apart  from  the  advantages  which  arise  from  the  use  of 
three-phase  driving  motors. 


AN     EFFECT     OF     SUBSIDENCE     ON 
ELECTRIC     MAlNS. 

By  W.  FESXELL,  M.I.E.E. 


Brine  pumping  at  North wich  not  only  supplies  an  article 
of  universal  consumption  on  which  several  industries  depend, 
but  also  furnishes  a  series  of  engineeriug  problems.  There 
are  two  beds  of  rock  salt  underlying  the  town — each  about 
100  ft.  thick.  The  first  is  met  with  at  a  depth  of  aboivt 
100  ft.,  and  a  bed  of  marl  about  30  ft.  in  depth  separates 
the  two  salt  beds.  Brine  is  formed  by  the  action  of  fresh 
water  which  reaches  the  upper  salt  bed  through  the  alluvial 
soil  which  overlies  it,  and  a^  the  brine  runs  towards  the, 
pumps  the  salt  is  eroded  iir  an  uneven  manner.  The  soft 
upper  soil,  of  course,  easily  follows  the  uneven  top  surface 
of  the  salt :  local  subsidences  result,  and  many  of  these  are 
in  the  centre  of  the  town.  There  is  a  Compensation  Board 
provided  with  funds  to  compensate  owners  of  buildings 
affected,  but,  unfortunately,  its  benevolences  do  not  as  yet 
extend  to  the  owners  of  gas  and  electricity  undertakings. 

Visitors  to  Northwich  have  recently  iDeen  able  to  see  an 
interesting  example  of  the  result  of  a  subsidence  in  'One  of 
the  main  streets  of  the  town.  This  street  runs  parallel  to 
the  River  AVeaver.  During  the  last  few  years  there  has 
been  a  subsidence  of  about  8  ft.  in  the  centre  of  a  stretch 
about  100  yards  long,  so  there  is  an  incline  of  about  1  in  30 
each  way  towards  the  middle.  Buildings  were,  of  course, 
thrown  out  of  the  vertical.  Sewers,  gas  and  water  mains 
have  been  fractured,  and  electric  cables  have  been  strained 
to  such  an  extent  that  they  have  pulled  the  joint-box  fittings 
into  contact  with  each  other,  or  the  cab'e  ends  have  drawn 
out  of  the  terminal  sockets.  The  subsided  surface  ( f  the 
road  was  Iwt  a  little  higher  than  that  of  the  adjacent  river, 
and  owing  to  the  porous  nature  of  the  soil,  premises  became 
unhealthy,  and  all  mains,  including  sewers,  were  water- 
logged. 

A  partial  restoration  of  the  levels,  amounting  to  a  rise  of 
3  ft.  in  the  centre  of  the  depression,  is  now  in  full  swing, 
so  that  conditions  will,  it  is  hoped,  be  tolerable  until  after 
•the  war,  when  another  lift  is  contemplated.  Raising  the 
surface  involves  also  the  corresponding  lifting  of  buildings 
and  their  surroundings,  and  also  of  all  mains  and  strvices  ; 
otherwise  the  latter  would  in  a  few  years  be  completely 
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ruined  by  continued  extension,  even  if  they  were  not  prac- 
tically lost  in  the  depth  of  made-up  ground. 

It  may  be  imagined  that  very  special  precautions  have 
to  be  taken  in  the  choice  of  a  cable  system,  and  in  the  lay- 
out to  cope  with  these  conditions.  Fortunately,  experience 
has  accumulated  in  the  20  years  of  public  electricity  supply 
in  the  town,  during  which  many  of  the  weak  spots  have 
been  removed. 

In  raising  electric  cables,  every  care  has  to  be  taken  to 
provide  for  further  subsidence  ;  the  cable  must  be  relaid 
with  slack  provided  in  such  a  manner  that  it  can  again 
straighten  out  in  following  the  road  surface  in  its  down- 
ward course. 

There  are  at  times  secondary  effects  of  subsidence  the 
reverse  of  what  one  would  at  first  sight  expect.  The  illus- 
tration shows  one  of  these  curious  cases.  Subsidence  has 
been  made  up  on  previous  occasions  with  boiler  ashes,  and 
in  the  present  case  there  has  been  a  movement  not  merely 
\-ertically  downwards  but  in  an  inclined  direction  due  to 
the  slope  and  to  the  loose  nature  of  the  ground.  The  hori- 
zontal component  of  this  motion  was  shown  by  the  lifting 


access  of  air  to  the  timber  underframe.  Ceilings  and 
internal  wall  linings  are  usually  either  match-lined,  or  are 
of  uralite  or  other  sheeting.  It  is  interesting  to  note  that 
not  only  do  the  local  building  by-laws  allow  this  light  con- 
struction with  walls  thinner  than  the  standard,  but  the 
conditions  imposed  by  the  Compensation  Board  practically 
prohibit  the  erection  of  new  buildings  in  the  subsiding 
areas  in  any  other  manner.  One  at  first  thinks  the  build- 
ings must  be  very  ancient,  but  the  designers  of  even  the 
most  recent  are  by  circumstances  compelled  to  follow  the 
old  timbered  style  of  architecture  which  is'the  pride  of  our 
ancient  country  towns. 

When  the  buildings  are  lifted  plentiful  supplies  of  screw 
jacks  and  packing  are  provided  by  the  Compensation  Board. 
The  supporting  wall  is  cut  away  as  na-essary,  and  is  used 
as  the  jacking  base.  The  building  shown  in  the  illustration 
has  just  been  lifted  a  ft. — "  Business  as  usual "  being  the 
motto  of  this  china  shop.  The  rough  steps  mil,  of  course, 
be  removed  when  the  pavement  is  re-laid  at  its  new  level. 
The  final  packing-is  in  place  ready  for  the-  new  brickwork 
which  will  be  carried  up  from  the  old  foundation. 


IMPORT  TRADE  OF  CEYLON. 


Corkscrew  effect  on  Cable  due  to  Subsidence  of  Ground. 

of  the  pavement  at  the  middle  of  the  dip,  and  on  excavation 
some  of  the  cable  slack  was  found  to  have  been  carried  with 
the  ground  down  both  slopes  to  the  lowest  point.  The  sur- 
plus cable  had  to  go  somewhere,  so  it  has  formed  a  cork- 
screw !  The  cable  is  '15  sq.  in.  area  triple-concentric, 
lead-covered,  and  armoured,  and  was  made  by  the  B.I.  and 
Helsby  Cables,  Ltd.  The  diameter  is  U  in.  over  the 
lead  and  about  2J  in.  over  all.  The  radius  of  the  curve 
formed  is  4^  to  5  in.  So  far  as  can  be  ascerj,ained,  the 
cable  is  uninjured.  If  there  had  been  a  joint  box  at  or 
near  the  spot  it  is  probable,  unless  precautions  had  been 
taken  in  laying,  that  the  fittings  would  have  been  forced 
out  of  place,  and  a  short-circuit  formed.  It  is  not  pro- 
posed to  straighten  the  cable  any  more  than  is  necessary  to 
work  some  of  the  slack  back  up  the  inclines.  There  is  a 
somewhat  similar  kink  on  the  distributor  on  the  opposite 
side  of  the  road,  so  that  the  result  shoAvn  is  a  characteristic 
one,  caused  by  the  conditions,  and  is  not  due  to  accidental 
circumstances. 

The  illustration  shows  incidentally  the  metliod  of  build- 
ing and  of  raising  houses  in  the  unsettled  areas.  A  special 
design  of  building  has  been  evolved  to  meet  the  conditions. 
A  very  strong  underframe  carries  timber  uprights  ;  the 
bri(4c  walls  are  U  in.  thick,  wedged  in  between  the  timbers. 
The  whole  structure  is  strongly  braced  to  resist  racking  due 
to  uneven  subsidence,  or  to  the  treatment  it  receives  during 
lifting  operations.  The  underfi'ame  is  supported  on  the 
brick  walls,  which  are  built  up  to  6  in.,  or  even  3  ft.  or 
more  above  ground  level,  to  allow  of  the  road  being  raised  a 
moderate  amount  without  lifting  the  building.  The  top 
course   of  bricks   is  specially  perforated  to   allow  of  free 


Tut;  followiug  figures,  showing  the  value  of  the  imports  of 
electrical  and  allied  material  into  Ceylon  during  1916,  are 
extracted  from  recently-Lssued  official  statistics.  The  values 
for  the  previous  year  are  given  for  purposes  of  comparison, 
and  notes  added  of  any  increases  or  decreases : — 


1915. 

1916. 

Inc. 

or  dec. 

Rupees. 

Rupees. 

lupees. 

Manufactures  of  copper.- 

— 

From  United   Kingdom 

45,000 

19,000 

_ 

26,000 

India 

20,000 

26,000 

+ 

6,000 

,,      Other  countries 

2,000 

7,000* 

-1- 

5,000 

Total 

67,000 
*  Japan. 

52,000 

- 

15,000 

Elcclrical  materials. — 

From  United   Kingaom 

...       11^,000 

263,000 

+  135,000 

India            ■  ... 

— 

14,000 

-f 

14,000 

Other   couutrieT 

8,000 

16,000* 

+ 
4- 

8,000 

Total 

...       126,000 

283,000 

157,000 

•  United  States  Rs.  8,000. 

Scientific  instruments. — 

From  United   Kingdom 

16,000 

20,000 

+ 

4,000 

India 

3,000 

7,000 

+ 

4,000 

Total 

19,000 

27,000 

+ 

8,000 

Lamps. — 

From  United   Kingdom 

62,000 

123,000 

+ 

61,000 

Japan 

11,000 

31,000 

+ 

20,000 

Other  countries 

34,000 

66,000* 

+ 
+ 

32,000 

Total 

...       107,000 

220,000 

113,000 

*  United  States  Rs.  .32,000. 

Machinery,  foundry  and 

workshop. — 

From  United  Kingdom 

...       554,000 

708,000 

+ 

154,000 

„      United  States 

5,000 

22,000 

-f- 

17,000 

Other  countries 

2,000 

2,000 

-!- 

— 

Total 

...       561,000 

732,000 

171,000 

Other  machinery,  dutiabl 

e,  not  including 

tea,  textile,  and  oil-making. — 

From  United   Kingdom 

13,000 

43,000 

+ 

30,000 

Other   countries 

3,000 

11,000* 

+ 

,8,000 

Total 

16,000 

54.000 

+ 

38,000 

•  United  States  Rs.  9,(KX). 

Ditto,  free. —     , 

From  United  Kingdom 

...       625,000 

828,000 

+ 

203,000 

Germany 

8.000 

— 

— 

8,000 

„      United  States 

14,000 

87,000 

+ 

73,000 

Other  cuuutries 

...       183,000 

23,000 

- 

160,00f) 

Total 

...       830,000 

938,000 

4 

108,fi'Vl 

Telephone  materials. — 

From  United  Kkigdom 

11,000 

11, ax) 

— 

Other   countries 

— 

8,000* 

+ 

8,000 

Total        r:. 

11,000 

19,000 

+ 

8,000 

•  United  States  Rs.  5,000. 

N.B.- 

-15  Rupees  = 

^ei. 
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MINING     ELECTRICAL     ENGINEERINQ.' 

B\  CHRIS.  JONES.  M.I.E.E. 

^Continued  from  p.  121.) 
It  is  nccessaiy  to  consider  the  installing  of  reactance  on 
.--vatems  of  present-day  magnitude  in  order  to  limit  the 
mechanical  stress  imposed  on  every  winding  in  the  main 
circuit  bv  the  current  flowing  through  a  fault  between 
phases,  and  this  is  best  secured  by  inserting  the  reactance 
at  a  pouit  where  all  such  fault  curients  must  pass,  that  is, 
at   the  generator  terminals. 

The  types  of  cables  couanonly  used  are  vulcanised  rubber, 
paper,  sheathed  with  lead  or  vulcanised  bitumen,  and  vulcan- 
ised bitumen  throughout.  Vulcanised  rubber  is  rarely  considered 
for  shaft  and  roadway  cables  on  account  of  its  high  price. 
The  writer  has  used  this  tyiie  extensively  for  interconnec- 
tions between  motors,  switch  and  control  gear,  &c.  In  some 
cases  a  sheathing  of  vulcanised  bitumen  has  been  applied 
over  the  rubber  insulation,  owing  to  the  deleterious  chemical 
action  in  positions  where  the  cables  were  ipstalled.  This  is 
also  to  be  highly  recommended  over  the  aimour  of  other  type 
of  cables  in  special  cases,  as  met  with  in  some  mines.  Paper 
cable  has  been  extensively  used  in  mines  for  shaft  and  road- 
ways with  success.  For  overhead  susi)ension  the  writer  has 
u.sed  this  type,  but  without  the  lead  sheath.  It  is  claimed 
that  a  paper  cable  has  great  advantages  over  bitumen  in 
that  H  possesses  greater  dielectric  strength.  This  is  scarcely 
relevant,  since,  although  the  dielectric  strength  of  paper  is 
higher  than  that  of  bitumen,  the  latter  is  quite  suitable  for 
all  usual  colliery  working  pressures.  Ths  writer  has  used 
vulcanised  bitumen  cables  on  e.h.t.  succe.ssfully.  It  is  also 
claimed  that  paper  cable  can  be  worked  at  higher  tempera- 
ture, and  therefore  at  a  greater  current  den.sity.  Paper 
rallies  can  certainly  be  worked  at  a  higher  temperature  than 
wilcanised  bitumen.  This,  however,  does  not  necessarily 
iiiil'ly  that  a  greater  current  density  is  possible,  since  the 
LI  instruction  of  the  latter  type  provides  better  means  of 
(li.s.sipatiiig  heat  generated  in  the  cable  by  c-R  losses,  owing 
to  the  increa.sed  thi<;kness  of  dielectric.  The  overall  dia- 
juet<?r.  and  consequently  the  area  of  radiating  surface,  of  a 
vulcanised  bitumen  cable  is  considerably  greater  than  that  of 
a  paper  cable  with  a  similar  .size  of  conductor.  In  practice, 
the  question  of  temperature  limitations  is  rarely  a  deciding 
factor,  as  the  sectional  area  of  the  conductors  is  usually  deter- 
mined by  the  permissible  loss  of  volts  in  transinission,  which 
ke«=ps  the  current  density  well  within  these  limits.  For  port- 
able machines,  such  as  coal  cutters,  A-c,  the  cab-tire  sheath 
calsle  excels  any  other  type  in  all  respects,  but  the  writer 
thinks  that  cable  makers  would  greatly  add  to  the  safety  of  the 
working  of  portable  apparatus  if  an  earth  chield  was  made  to 
surround  the  cores  of  such  cables.  The  writer  was  called  to 
inspect  and  repoit  upon  an  electrical  installation,  and  when 
visiting  a  portable  machine  the  size  of  the  trailing  cable 
immediately  caused  doubt  as  to  the  earth  core  being  that 
called  for  in  the  H.O.  Rules.  Upon  thorough  investigation 
of  cable  ends  these  doubts  were  confinned,  the  earth  core 
being  about  1.5  per  rent,  of  the  section  called  for  in  the 
rules.  Tlie  cable  in  question  w-as  supplied  through  agents 
who    supplied    the    machine,    and    who   evidently    were    not 
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Fir,.  5.— CABLES  Lr\Di\G  i\  to  .Totnt-box  at  Back  of  Trarms. 

aware  of  the  clause  regarding  minimum  size  of  earth  con- 
ductors, viz.,  0.(>2'2,  although  the  specification  read  that  all 
WHS  in  conformity  with  the  H.O.  Rules.  Such  cases  as  these 
are  liable  to  get  colliery  owners  and  officials  into  unpleasant 
po.sitions. 

Cable  manufacture  is  of  a  veiw  high  standard  (by  reputaljle 
makers),  and  there  is  no  cause  to  coiriplain.  The  writer  has 
a  large  area  undergroniid  and  overhead  covered  by  high- 
and  low-tinsioii,  and  can  .^ay  (hat  for  the  last  six  years  not 
a  -single  fault  has  devflnpeil  due  to  faulty  inattufacture 
Soiup  iTiakers  'j-eein  lo  (liink  that  to  deliver  caMei-  with  space 
of  {  m,  and  i  in.  between  armour  wire.s  is  not  detriraenfal 
to  the  cable:   but  it  is  certamly  so.  as  it  means  that   when 


the  jute  serving  is  cut  otT,  which  is  a  common  occurence 
duo  to  falls  of  rool.  the  layer  of  armour  becomes  quite 
loose.  It  alsx)  makes  it  easier  for  sharp  tools  making  con- 
tact«  with  cores  to  make  it  alive,  and  is  liable  to  allow  mois- 
ture to  get  in  and  corrode  the  armour  wires  in  course  of 
time,  as  some  pit  waters  attack  cables  badly.  Cables  may 
be  installed  underground,  susjjendcd  on  road  side,  at  centre 
of  road,  and  about  G  in.  from  the  floor.  The  author  does  not 
recommend  the  burying  of  cables.  It  is  sometimes  difticult 
to  fix  the  cables  in  order  to  meet  the  requirements  of  the 
Coal  Mines  Act  and  Elettrical  Rules,  so  that  the  above 
alternative  mcthbds  have  to  he  adopted.  Cables  require  the 
greatest  care  when  installed.  .\  cx)mmon  occurrence  is  to 
find  at  joint-boxes  and  gate-end  switches  the  cables  leading 
in  front  of  the  timber  instead  of  at  the  back,  as  shown  in 
fig.  0.  which  is  the  safest  methwl  in  view  of  tubs  being 
derailed.  Another  matter  is  .the  short  bends  given  to  calces. 
Fig.  G  shows  the  class  of  bend  which  cables  should  receive 
when  leading  in  and  out  of  switchgear,  but,  of  course,  under- 
ground   conditicjiis    do    not    always    allow    of    the    necessary 


Fki.  0. — Bend  which  Cablk  should  receive. 


height  for  such  bends  It  would  be  advisable  to  refer  some 
switch  designers  to  tigs.  6  and  7,  which  afford  alternative 
methods  when  height  is  not  obtainable.  It  would  appear 
that,  owing  to  recent  lesjislation  and  past  experience  of 
mining  electrical  plants,  the  last  word  has  been  said  re 
cable  installation  and  wiring;  but  this  is  not  so,  as  recent 
electritied  collieries  have  resorted  to  the  use  of  very  low  grade 
insulated  cables  in  .steam  piping  on  .5{K)-volt  circuits  where  a 
great  deal  of  vibration  takes  place,  such  as  on  screens,  &c. 
In  another  instance,  on  surface  and  underground,  .slip  con- 
duit is  used  on  a  500-volt  syst-em.  This  latter  practice  is 
highly  dangerous.  Another  instance  may  be  given  of  single 
conductor  armoured  cables  being  used  underground  on  a 
three-phase  sectional   system. 

It  is  essential  to  give  serious  consideration  to  area  of 
feeders  when  coal-cutting  developments  are  in  progress  in 
view  of  the  advancing  of  coal  faces,  and  the  tendency  is  tn 
overlook  the  voltage  drop  question,  which  is  the  cause  of  a 
great  deal  of  motor  trouble.  There  is  also  the  question  of 
the  conductivity  of  the  armour  of  high-tension  svstems  when 
transformers  are  used.  This  should  be  equal  to  50  per  cent, 
of  low-tension  feeder,  unless  an  efficient  earth  plate  can  be 
placed  in-bye,  which  is  not  often  obtainable,  or  unless  an 
earth   core   forming   an   integral   part  of  the  cable   is   used. 


•  Proceedings,   South   Wales   Institute   of   Engineers 
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Fig.  7.— Joint  Box. 


which  is  the  best.  The  installation  of  duplicate  cables  ir 
upca.st  and  downcjist  .shafts  is  worthy  of  consideration  in 
view  of  accidents,  so  as  to  enable  the  most  important  par. 
of  the  colliery  to  be  worked,  such  as  fans  and  pumps.  The 
recording  of  areas  and  length  of  individual  cables,  is  essential 
in  order  that  such  may  be  available  for  fault-finding  pur 
poses.  Th_e  cables  .should  be  periodically  painted  to  preserve- 
the  jute  .serving.  When  inquiring  for  cables  the  fullest  infor 
mation  should  be  given  to  the  makers  in  order  that  thev 
ma\-  otTer  the  best  cable  for  the  conditions.  The  question  ol 
overheating  of  cables  is  often   overlooked. 

Th<^  ordering  of  cables  should  not  be  left  to  stores  clerls. 
\-c.,  wlio  simply  look  at  cable  makers'  lists  for  a  cable  t'' 
larrv  .so  manv  aniiier*'.'^.  Two  or  three  r<'cv>ut  i  ahpp  niav  !•£ 
cited  where  cables  have  be^n  ordered  in  this  manner  The 
section  that  will  carry  the  number  of  amperes  required  is 
purchased.  This  policy  has  been  the  cause  of  a  great  manv 
electrical  breakdowns.  The  question  of  the  testing  of  trail- 
ing   cables    deserves    special    attention.        The    greatest    care 
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.-.hoiilil  !»■  tiikm  ti»  inaintiiia  the  conductivity  of  the  earth 
cuiHluitcir  cijuai  ti)  that  requii'ed  by  I'ules.  The  practice  of 
t<>ttmg  such  cables  with  galvanoiueter  is  u.seless,  as,  for 
lustanoe,  an  earth  core  of  'Jl/OMS  coiiiphes  vvith  the  rc- 
requirements,  but  even  one  t^traud  inissijig  will  make  such 
lincbmphable,  and  even  if  there  is  only  one  straiid  continuous 
a  deflection  could  be  obtained.  The  best  practice  is  to  test 
for  ohmic  resistance,  or  pass  fidl  load  current  through  earth 
tore  at  least  once  per  week,  ^vhich  is  the  author's  practice; 
also,  double  working  pressure  should  be  applied  to  such 
cables  weekly,  and  a.  continuity  test  applied  with  low  resist- 
ance bell  and  battery  daily  is  useful.  Several  accidents  have 
oceurrcd  in  the  past  due  to  defective  earth  conductors  in 
trailing  cables,  and  it  is  imperative,  therefore,  that  the  strict- 
est attention  be  given  to  such  cables.  The  use  of  armoured 
cables  of  single  and  multi-core  types  is  to  be  highly  recom- 
mended for  signalling,  telephoning,  and  lighting  circuits 
underground,  and  for  interconnecting  motors  and  switch- 
t'ear.     The  use  of  bare  lines  is  troublesome. 

Ti-ansformers  will  be  more  called  for  in  future  than  gene- 
rating plants.  When  considering  the  type  of  transformer, 
it  is  often  overlooked  that  for  large  .size  the  forced-cooled 
type  is  cheaper  than  oil-immersed  self-cooled  type,  and  that 
the  oil-immersed  self-cooled  type  is  cheajier  than  the  natural- 
air-cooled  type,  .\nother  point  which  appears  a  very  elejuen- 
tary  one  is  the  calling  of,  say,  '200-kw.  transformer  without 
mentioning  the  power  factor  when  the  k.v..\.  output  of 
'M  is  really  meant.  The  overload  capacity  is  important. 
The  question  of  the  advisability  of  having  any  over- 
load capacity,  and,  if  so,  the  value,  should  be  care- 
fully considered,  as  this  materially  alters  the  price  of  the 
transformer.  When  purchasing  transformers,  due  considera- 
tion must  be  given  to  capitaUsing  losses.  The  losses  of 
competitive  offers  should  be  carefully  studied  and  capitahsed 
on  the  basis  of  the  cost  of  power,  and  in  many  cases  it  is 
surprising  how  soon  the  better  transformer  pays  for  itself, 
due  to  its  lower  losses.  The  overload  capacity  of  competi- 
tive offers  should  be  carefully  studied,  unless  they  are  of 
common  basis.  The  question  of  single-  and  three-phase  is 
worth  consideration.  It  is  essential  that  the  transformer  be 
of  sound  mechanical  construction. 

'  When  considering  oil-immersed  and  air-cooled  trans- 
formers, it  must  be  borne  in  mind  that  the  oil-immersed  type 
has  a  much  Jonger  life,  as  oil  acts  as  a  preservative  on  the 
insulating  material.  When  considering  offers  of  transformers 
with  a  number  of  tappings,  care  should  be  taken  to  see  that 
the  K.v.A.  output  is  the  same  for  the  various  ratios.  This  is 
apt  to  be  overlooked.  It  is  essential  that  good  quality  oil 
should  be  supplied,  even  if  it  costs  a  little  more,  as  it  would 
easily  pay  for  itself.  'The  writer  has  found  the  Ferranti 
float  device  a  very  efficient  method  of  preventing  sludging 
of  the  oil.  It  is  quite  common  to  see  tranformers  supplied 
with  no  provision  made  for  finding  temperature,  and,  after 
all,  the  life  of  a  transformer  depends  upon  this  factor.  Cases 
'  are  known  to  the  w-riter  where  low  load  conditions  give 
greater  heat  than  full  load. 

[To    be   concluded.) 


WATER-POWER     IN    THE    BRITISH    EMPIRE. 


The  preliminary  report  of  the  Water-power  Committee  of  the 
Conjoint  Board  of  Scientific  Societies  has  just  l>eeu  issued. 
Thi^  committee  was  apix>inted  "  to  leport  on  wh^it  is  at 
present  being  done  to  ascertain  the  amount  and  distribution 
of  water  pow-er  in  the  British  Empire,"  and  with  this  in 
view  the  Committee  has  endeavoured  to  collect  all  available 
relevant  information.    Sir  Dugald  Clerk  was  chairman. 

The  main  conclusions  to  be  drawn  from  the  evidence  avail 
able  to  the  Committee  are  :• — 

That  the  potential  water-power  of  the  Empire  amounts  in 
the  aggregate  to  at  least  50  to  70  million  horse-power,  much 
of  which  is  capable  of  immediate  economic  development; 
that  except  in  Canada  and  New  Zealand,  and  to  a  less  extent 
in  New  South  Wales  and  Tasmania,  no  systematic  attempt 
has  as  yet  been  made  by  any  Government  department  to  ascer- 
tain the  true  possibdities  of  the  hydrauUc  resources  of  its 
territories,  or  to  collect  the  relevant  data;  that  the  develop- 
ment of  the  Empire's  natural  resources  is  inseparably  con 
nected  with  that  of  its  water-powers;  and  that  the  develop- 
ment of  such  enonnous  possibilities  should  not  be  left  to 
chance,  but  should  be  carried  out  under  the  guidance  of  some 
competent  authority. 

In  view  of  these  conclusions  the  Committee  submits  the 
following  recommendations  :  — 

1.  That  the  British  Government  bring  before  the  notice  of 
the  Indian  Government,  of  the  various  Dominion  Govena- 
ments  and  of  the  Governing  Bodies  of  the  Crown  Colonies, 
the  necessity,  for  a  close,  systematic  investiga,tion  of  all  reason- 
ably promising  water-powers,  and  of  their  economic  possi- 
bilities. 

■-'.  That  the  British  Government  take  steps  to  ascertai.T 
whether  th&  Governments  concerned  are  prepared  to  under- 
take this  work. 

3.  That  where  such  an  inquiry  ia  beyond  the  powers  of  snv 
governing   body,    the   British    or   Imperial  'Government    place 


the   work   uuder   the   diiec-t   control   of  an    "  Imperial   Water 
Tower   Board  "   or   "  Conservation    Cc^mmission." 

4.  That  the  Government  take  steps  to  initiate  the  formation 
of  such  an  "  Impeial  Water  I'ower  Board'-'  or  "Imperial 
Conservation  Comiuis,siou,"  to  includ*;  a  representative  from 
<'ach    of   the   Dominions  and   Dependencies. 

i>.  That  this  board  act  in   an  advisory  capacittt 

b.  That  since  it  is  unlikely  that  private  capital  will  bi"' 
available  for  many  .vears  tor  hydraulic  ilevolopment  on  an> 
large  scale,  powers  should  bo  obtained  to  enable  the  State 
to  assist  or  to  undertake  such  dovelopmeht  if  thought 
advisable. 

It  is  suggested  that  much  might  bo  done  to  attract  private 
cai)ital,  if  the  State,  after  cuaeful  investigation,  were  to 
guarantee  a  suitable  minimum  interest  on  the  necessar'. 
capital,  sharing  at  the  same  time  in  any  profits  beyond  the 
amount  neces.sary  to  provide  that  interost.  By  this  methinl 
of  assistance  private  enterprise  would  be  untrammelled,  and 
the  management  of  the  concerns  so  assisted  would  remain  in 
private  hands. 

The  following  is  an  abstract  of  the  rcix)rt : — 

In  spite  of  the  meagreness' of  the  information  regarding 
vast  stretches  of  the  Empire,  sufficient  data  are  available  to 
show  that  its  water-power  resources  are  in  the  aggregate 
enormous;  but  with  the  exception  of  Canada  and  New  Zea- 
land. Tasmania,  New  South  Wales,  and  possibly  South 
Africa,  practically  nothing  has  been  or  is  being  done  on  any 
sy.stematic  basis,   to  ascertain  its  tiTie  possibilities. 

To  enable  the  Empire  to  recover  from  the  financial  burden 
imposed  by  the  war,  it  will  be  necessary  to  develop  its  latent 
resources.  Energy  is  required  to  enable  the  mineral  ores 
to  be  won  and  refined.  It  is  required  for  the  adequate 
fertilisation  of  the  land,  as  well  as  for  the  harvesting  and 
transportation  of  its  crops  and  products ;  and  any  scheme 
for  the  extensive  development  of  the  Empire's  resources  as 
a  whole,  must  depend  upon  the  preliminary  development  of 
its  energy  supplies. 

While  solid  and  liquid  fuels  are  convenient  to  handle,  can 
be  easily  and  cheaply  transported  to  any  convenient  locality, 
and,  in  many  cases,  form,  at  present,  the  most  coUTeuienl 
and  cheap  source  of  power,  their  supplies  are  strictly  lunited. 
and  their  ultimate  depletion  is  assured.  Fortunately  publi" 
opinion  is  now  awakening  in  some  degree  to  the  neces.sitv 
for  their  conservation.  Long  before  the  supplies  are  actually 
exhausted,  increasing  scarcity  is  bound  to  put  up  their  cost 
to  a  level  much  higher  than  that  now  obtaining. 

In  view  of  this,  the  utilisation,  to  the  utmost  possible 
degree,  of  the  water-powers  of  the  Empire  becomes  of  para 
mount  importance.  Excepting  the  comparatively  small  supply 
of  energy  obtainable  from  vegetable  growth,  these  at  present 
provide  our  only   practical   perennial   source  of  energy. 

The  economic  development  of  many  of  our  tropical  de- 
pendencies,  whose  latent  wealth  is  practically  untapped,  is 
directly  interconnected  with  the  development  of  their  water- 
power  resources. 

The  power  now  being  used  in  the  various  countries  of  the 
world  is  estimated   to  be  of  the  order  of  120  million  H.P.. 
made  up  approximately  as  follows : — 
World's    factories,    including    electric 

lighting    and    street    railways     ...    75  million  h. p. 

World's  railways        21  million  H. P. 

World's   shipping        24milhonH.p. 

This  includes  all  .steam,  gas,  and  water-power. 

Of  the  75  million  h.p.  used  for  factories  and  general  in- 
dustrial and  mimicipal  activities,  a  rough  approximation  of 
the  most  probable  distribution  would  appear  to  be :  — 

British 
Conti-  Dominions      Agi_a  anil 

Uaited       nental      United  and  South 

Kingdom.   Kurope.    States.  Dependencies.  America. 

Millions  of  H.P.     ...         13  24  29  6  3 

An  estimate  by  the  Dominion  Water-Power  Branch  of  the 
Canadian  Department  of  the  Interior,  outlines  the  hydraulic 
situation  of  the  various  countries,  as  follows  :  — 


Population 

H.p. 

H.p. 

(latest 

available 

developed 

Per 

Country. 

available 

11916 

(1915 

cent. 

figures). 

estimate). 

estimate). 

utilised. 

United  States         ...  92,019,900  28,100,000  7,000,000  24'9 

Canada  (A.) 8,033,.'i00  18,803,000  1,735,560  9-2 

Canada  (B) 8.000,000  8,094,000  1,72^000  2r0 

Austria-Hunfrary  ...  49,418,600  6,460,000  566,000  8'8 

France         39.601,500  5,587,000  6.iO,000  11-6 

Norway       2,302,700  5,500,000  1,120,000  20-4 

Spain           18,618,100  5,000,000  440,000  88 

Sweden        5,521,900  4,500,000  704,600  15-6 

Italy            28,601,600  4,000,000  976,300  24-4 

Switzerland            ...     3,742,000  2,000,000  511,000  25-5 

Germany     64,903,400  1,425,000  618,100  43-4 

Great  Britain         ...  40,831,400  963,000*  80.000  83 

Russian  Empirei  ...182,182,600  20,000,000  1.000.000  50 

Canada  (B>  refers  to  the  most  thickly  populated  portion  of  the  Dominion. 

Canada  (A.\  includes  the  area  indicated  hv  (B)  and  includes  the  S,0O0,P0O 
population  of  ilti.    The  powers  givpii  are  a  1917  cstiraatr. 

•  The  estimate  for  Great  Bn'ain  is  almost  certainly  much  too  high. 

+  A.  recent  estimate  bv  the  Ministry  of  W^aya  of  Communication  (Electwcai. 
Review,  February  aSnd,  1918). 

From  this  it  aiijiears  that  between  15  and  16  milhons  of  the 
world's  industrial  hoi.se-power  is  at  present  developed  from 
hydraulic    resources.     The     following    talde    shows    approxi- 
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iiiately  the  hydraulic  power  developed  in  tho  various  regions, 
and  also  thf:  ratio  of  this  to  the  total  industrial  horse-power, 
excluding  railways. 

Uliitfd        Conlinentul        Uiiitort 
Kingdom.  Kurop«i.  Stales.     '    C^oloiiies. 

Millions  of  h.p '08 

Peroentsge  of  total   in- 
dustrial H.P or. 


7(1 


20 


270 


24-0 


3S-0 


The  i/nited  Kingdom  is  the  most  backward  in  this  respect 
uf  all  tho  countries  list<>(l,  except  Russia. 

.•Vjiy  estimate  of  the  total  amount  of  pot-ential  wat^r-powoi 
in  the  Dominions  and  Dependencies  of  the  Empire  must  be 
looked  upon  as  highly  si)eculative.  The  main  jxtwcrs  are  in 
Canada,  India.  New  Guinea,  and  New  Zealand,  and  it  is 
fairly  certain  that  in  thes(>  countries  alone  there  is  a  potential 
water  horse-power  of  the  order  of  40  millions. 

The  developments  in  engineering  science  in  tho  past  decade, 
more  particularly  in  electrochemical,  electrophysical,  and 
electrometallurgical  processt's,  and  in  tho  ix).s,sibility  of  high- 
voltage  electrical  transmission  have  removed  some  of  the 
reasons  for  the  comparative  neglet't  of  water-power  in  the 
IKist.  Electrometallurgy  and  electrochemistry  have  rendered 
It  iwssible  to  handle  materials  not  workable  Ijy  any  other 
means;  have  made  available  new  materials;  and  have  greatly 
cheapened  the  prixhiction  of  many  important  materials  of 
wide  use.  Aluminium,  calcium  carbide,  chromium,  cyanide, 
.silicon,  and  carborundum,  the  products  rendered  cc3mmercially 
possible  only  by  electrical  processes,  while  alkalis,  hypo 
chlorate,  phosphorus,  magnesium,  and  sodium  nitrate  are 
produced  most  economically  by  siich  processes.  Great  de- 
velopments have  recently  taken  place  in  the  production  ot 
electrolytic  copper  and  zinc  and  in  the  electric  smelting  and 
iTefining  of  metallic  ores.  .Ml  these  processes  demand  rela- 
tively large  amounts  of  energy.  The  world's  production  of 
calcium  carbide,  for  example,  was  340.000  tons  in  1913,  re- 
ciuiring  400.000  continuous  e.h.p.  for  its  production,  while 
the  power  used  at  the  end  of  191.5  for  electric  furnaces  in  the 
United  States  alone  was  approxuuately  300,000  e.h.p. 

In  the  utilisation  of  atmospheric  nitrogen  for  the  produc- 
tion of  nitric  acid  and  the  manufacture  of  nitrates,  great 
developments  have  taken  place  during  the  last  decade,  and 
in  Norway  alone  over  400,(XK)  e.h.p.  is  now  absorbed  in  its 
production.  The  world's  annual  consumption  of  nitrogen  in 
its  various  combinations  is  about  750,000  tons,  representing 
a  value  of  about  £50,000,000,  and  this  demand  is  increasing 
yearly.  Four-fifths  of  this  supply  has  been  produced  hitherto 
from  natural  niti-ate  deposits,  but  in  view  of  the  rapid  deple 
tion  of  these  deposits,  and  of  the  diminution  m  the  fertility 
of  most  of  the  great  wheat  and  cotton-growing  areas  of  the 
world,  the  production  of  artificial  fertilisers  by  one  or  other 
system  of  nitrogen  fixation  must,  in  the  near  future,  become 
a   question  of  national  importance. 

At  the  present  time  the  world's  consumption  of  fertiUsers 
amounts  to  close  upon  fi.OOO.fKXl  tons  jier  annum,  and  this 
will  probably  be  doubled  within  the  next  20  years.  To-day. 
the  efficiency  of  the  electrical  production  is  low,  amounting 
in  the  case  of  calcium  nitrate  to  about  three-quarters  of  a  ton 
I>er  E.H.p.-year.  By  adopting  the  cyanamide  process  the  con- 
sumption of  energy  may  be  cut  down  to  about  one-fourth, 
but  even  in  this  case  the  production  of  the  equivalent  of 
1'2.000,000  tons  of  fertihsers  per  annum  would  require 
4,(X)0.000  continuous  e.h.p. 

It  is  estimated  that  the  900,000,000  acres  of  arable  land  in 
Canada  alone  may  ultimately  require  some  10,000,000  tons  of 
nitrates  per  annum  to  maintain  their  fertility,  and  this  in 
itself  w'ould  necessitate  the  absorption  of  an  appreciable 
portion  of  the  whole  hydraulic  energy  of  the  Dominion. 
When  to  these  demands  are  added  those  of  India,  Australia, 
and  Africa,  it  is  evident  that  the  fertiliser  demand  of  the 
Empire  will  in  itself  call  for  an  enormous  supply  of  energy. 

.\paj:t  from  these  requirements,  which  are  admittedly  for 
the  future,  electric  power  has  a  wide  and  practically  un- 
limited field  as  a  motive  power  conveniently  and  economically 
adaptable  to  any  class  of  service.  In  the  heating  and  welding 
of  metals  as  a.par-t  of  the  process  of  manufacture,  electricity 
by  its  control,  speed,  and  concentration  or  distribution,  has 
many  advantages  over  coal  or  gas. 

Electric  railroads  have  not  as  yet  attained  more  than  inter- 
urban  and  terminal  use.  The  electrification  of  trunk  lines, 
which  demands  the  supply  of  cheap  electric  jwwer  at  frequent 
intervals  along  the  route,  and  involves  a  very  large  capital 
outlay,  has  not  as  yet  become  commercially  attractive,  but 
the  future  possibilities  in  this  respect  are  enormous. 

The  considerations  already  outlined  would  indicate  that  the 
conservation  and  utilisation  of  the  water-power  resource.s  of 
the  Empire  is  Ukely  to  be  one  of  the  most  important  problems 
in  our  political  economy. 

In  view  of  the  immensity  of  the  interests  involved,  it  is 
urged  that  nothing  short  of  statutory  control  of  these  de- 
velopments is  desirable.  So  far  as  is  possible  private  enter- 
prise should  be  encouraged,  but  under  conditions  which 
would  prevent  the  perpetual  rights  being  lost  to  the  com- 
munity. 

While  it  is  essential  that  the  State  should  have  the  right 
of  ultimate  purchase,  the  period  of  such  purchase  should  not 
be  unduly  short  or  the  terms  too  onerous.  It  will  be  remem- 
bered that  such  legislation  had  the  effect  of  severely  handi- 
capping the  electric  power  and  lighting  industry  in  the  early 
days  of  its  development. 


The  cheapness  or  dearuess  of  energy  is  purely  relative,  and 
hydraulic  powers  w-hich  are  not  at  present  able  to  compete 
economically  with  steam  may  in  the  not-distant  future  be  abl. 
to  do  so.  Even  now,  in  favourable  localities,  the  cost  (i 
electric  i>owor  generated  from  hydraulic  installations  com 
pares  favourably  with  that  of  steam  or  oil  ixiwer. 

The  c^>^t  of  such  power  is  made  up  mainly  of  charge,^ 
against  capital,  interest,  depreciation,  .sinking  fund  charge-. 
taxes  and  insurance,  which  are  usually  much  greater  than 
water  charges  and  costs  of  oi)eratioii,  maintenance  and  .sup 
plies.  The.sc  capital  charges  vary  widely  with  the  local  cii- 
cumstances  and   physical  characteristics  of  the  site. 

An  examination  of  some  120  Eurojiean   installations  show 
that  for  largo  installations  of  upwards  of  10,000  e.h.p.,   th. 
minimum   cost  of  the  hydraulic   works  is  £8.4   per  ji.i".    m 
stalled,  aiul   lh<'  maximum,  .i'79.0  i>er  h.p.     For  the  majorii 
of  the  installations  the  cost  lies  between  £25  and  £45.    Th. 
cost  of  the  electrical  generators,  switchl)oards,  &c.,  and  trans- 
mission lines,  also  varies  greatly,  nuiging  from  £1.25  to  .£28.4 
I>er  H.P.,   while  the  cost  of  tlic  turbines  ranges  from   .£4   to 
,£iS  per  H.p.    Tho  working  costs  vary  between  £1.3  and  £6.8 
"  per  E.H.p.-year,    with   an  average  value  of   £3.    From   these 
figures  it  appears  that  on  the  average,  making  an  allowance 
of  15   ixH-  cent,   for   interest  and  depreciation,   the  cost   pt^r 
E.H.P.  i>cr  annum  is  in  the  neighbourhood  of  £10.5. 

In  many  installations,  however,  the  cost  is  very  much  loss 
than  this.  The  Ontario  Power  Odmpany,  for  example,  is 
able  to  supply  power  to  the  Hydro-Electric  Commis.s-ion  of 
Ontario  at  £1.8  per  e.h.p.  per  annum.  It  is  estimated  that 
many  of  ,the  large  powers  in  Canada  can  be  develoi>ed  at  a 
total  cost,  including  all  generating  machinery  and  transmis- 
.sion  lines,  ranging  from  £12  to  £'.W  per  e.h.p.,  in  which  cji.se 
the  cost  per  H.P.  per  annum  should  not  exceed  £2  to  .£3. 

Ill  spite  of  the  great  importance  of  water-powcis,  many  of 
the  potential  powers  in  existence  must  of  necessity  prove 
economically  useless,  either  on  accomit  of  their  great  distance 
fi'om  centres  of  industry,  the  lack  of  transport  facilities,  or 
from  the  fact  that  the  storage  necessary  to  give  a  continuous 
or  fairly  continuous  supply  would  be  too  costly.  In  the 
majority  of  cases  the  extent  to  which  a  scheme  is  capable 
of  economic  development  can  only  be  determined  after  a 
careful  examination  of  the  catchment  area  and  of  the  site  of  ' 
the  proposed  works;  after  a  careful  and  prolonged  invcstiga 
tion  of  the  rainfall  and  run-off  records;  and,  especially  in  an 
undeveloped  country,  after  an  investigation  of  the  mineral 
and  forestal  or  agricultural  possibilities  of  the  surrounding 
region. 

It  has  usually  been  understood  that  the  usefulness  of  a 
water  supply  dei^ends  on  the  jxjssibility  of  maintaining  its 
uniformity  over  the  whole  period  of  the  year,  and  that_  tho 
maximum  useful  jxiwer  is  strictly  limited  by  the  minimurn 
power  which,  by  the  aid  of  any  suggested  storage  systoin, 
will  be  available  towards  the  end  of  the  longest  probable 
l>eriod  of  drought. 

^^'hel■e  the  power  is  utilised  for  the  supply  of  some  indu.s- 
tnal  centre  this  is  undoubtedly  true,  but  if  the  idea  were' to 
be  generally  adopted,  it  would  cut  out  an  enormous  aggregate 
of  potential  jxiwer,  more  particularly  in  tropical  and  serai- 
tropical  countries.  The  possibiUty  of  utilising  flood  supplies 
for  seasonal  operations  in  connection  with  mining,  agricul- 
ture, and  forestry,  or  for  the  production  of  nitrates  in  such 
cases,  would  appear  to  be  w'orthy  of  close  consideration. 

In  any  case,  the  possibilities  of  a  given  scheme  can  only 
be  determined  after  a  prolonged  hydrographical  and  meteoro- 
logical investigation  of  the  site  and  surroundings.  To  be  of 
real  value  such  an  investigation  should  extend  over  a  long 
series  of  years. 

{To   be  concluded.) 


CORRESPONDENCE. 

Letters  redeived  by  us  after  5  p.m.  on  Tuesday  cannot  appear  mUH 
'     the  follmmng  week.    Correspondents  should  forward  their  communi- 
cations at  tlie  earliest  possible  moment.    No  letter  can  be  published 
unless  we  hare  the  writer's  tiame  and  address  in  our  vossession. 


The  Future  of  Coal  Using. 

Mr.  Booth's  article  in  your  Issue  of  August  9th  points  out 
that  when  the  waste  heat  from  stGam  or  gas  engines  can  be 
usefully  conserved  the  big  power  station  is  put  out  of  con- 
sideration. 

There  are  many^  practical  difficulties  in  utiUsing  the  waste 
heat  of  exhaust  gases  and  the  jacket  water  of  gas  engines;  as 
Mr.  Booth  says,  the  problem  is  an  easier  one  with  steam 
power. 

In  paper  mills,  salt  works,  chemical  works,  &c.,  where  the 
latent  heat  of  steam  can  be  utilised  for  drying  or  evaporation : 
and  even  in  factories  requiring  considerable,  beating,  this 
utilisation  of  the  latent  heat  of  steam  nas  long  been  practised. 

Turbo- genera  tors  of  the  "  reducing  "  type  are  then  adopted, 
and  such  proixirtion  of  the  steam  as  can  be  utilised  for  drying, 
heating,  cooking,  &c.,  is  drawn  from  the  low-pressure  stages 
of  the  turbine,  while  the  surplus  steam  coes  on  to  the  con- 
denser, tran.sferring  its  latent  heat  to  the  condensing  water. 
When  no  drj'ing  or  heating  is  required,  it  is  undoubtedly 
economical  to  transfer  all  the  latent  heat  of  steam  to  the 
condensing  water. 
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Ml,  Booth's  suj!gestion  is  tliat  if  small  electric  .supply 
stations  used  uou-condensing  steam  engines,  utiJi.siug  the 
exhaust  steam  by  liistributiug  heat  ti>  replace  fires  iu  liviny 
rooms  and  kitchen  ranges  in  reMfleutial  areas  within  a  limiteil 
radius,  the  heat  demand  would  luohabiy  outrun  the  heat, 
supply,  when  the,  electricity  would  become  a  secondary 
product.  -  - 

Jn  .■\tnerica,  central  station.s  sup])lying  steam  lor  heating 
and  ctKikiug  are  successful  in  city  areas;  but  for  residential 
areas,  even  in  climates  involving  five  months  of  winter  heat- 
ing, the  individual  house  is  the  unit  of  central  heating.  A 
.fingle  low-pressure  boiler,  usually  tired  with  anthracite,  but 
jn  .some  cases  using  town  gas  or  occasionally  natural  gas  fuel, 
is  adopted,  with  radiators  in  each  room ;.  w  hile  ijoth  gas  and 
electricity  are  used  for  cooking. 

In  the  typical  instance  of  the  large  industrial  city  of  De- 
troit, Michigan,  with  which  the  writer  is  familiar,  there  is 
practically  no  pos-sibihty  of  enemy  attack,  but  for  reasons 
of  coal  and  water  supply,  as  well  as  of  power  distribution, 
the  two  river.side  electric  power  stations  are  miles  apart ; 
while  the  central  heat  supply  is  totally  distinct,  five  separate 
heating  stations  being  used  in  street  areas.  Pull  information 
as  to  the  latter  is  given  in  the  illustrated  article,  pages  646 
to  6-50  of  Power,  ilay  7th,  1918,  by  Mr.  Walker,  of  the 
Detroit   Edison    Company. 

A  town  plan  is  given  showing  how  the  heat  distribution 
centres  closely  around  the  principal  and  central  street.  Wood- 
ward Avenue;  the  actual  buildings  receiving  heat  are  clearly 
shown,  the  residential  aj'eas  being  practically  untouched. 

Grouped  near  together,  in  the  busiest  area  of  the  City  of 
Detroit,  are  the  three  principal  central  heating  plants,'  all 
generating  live  steam  at  1'25  lb.  pressure  in  water-tube  boilers 
with  archless  furnaces  and  multiple-retort  underfeed  stokers, 
giving  smokeless  combustion  and  high  boiler  efficiency  over 
a  wide  range  of  load;  labour  is  minimised  by  this  automatic 
stoking.  There  are  no  railway  facilities  in  these  street  areas, 
but  coal  is  hoisted  to  the  overhead  bunkers  from  street  lorries, 
which  also  remove  the  incombustible  ash. 

Ijive  steam  is  distributed  over  limited  city  areas  at  30  lb. 
eteam  pressure,  so  that  10  lb.  steam  pressure,  as  required 
for  cooking  purposes,  can  be  guaranteed  at  tie  service  valves 
of  the  consumers. 

The  two  older  central  heating  stations  are  being  converted 
for  identical  live  steam  supply.  They  were  designed  as  light- 
ing and  power  plants,  with  non-condensing  engine  sets  and 
large  mains  to  distribute  exhaust  steam;  but  this  practice  is 
now  quite  obsolete. 

While  multiple-retort  underfeed  stokers  are  assembled  from 
units  to  suit  any  size  and  any  make  of  water-tube  boiler, 
eliminating  manual  labour  and  requiring  no  brick  arches,  and 
so  giving  maximum  thermal  eflnciency  and  minnnum  upkeep 
in  all  sizes,  these  features  have  rendered  large  boiler  units 
practicable,  with  undoubted  advantages  in  space,  in  first  cost, 
and  in  working  costs  over  .small  units;  and  at  Detroit,  in- 
creasing sizes  of  boilers  and  stokers  have  been  adopted  for 
their  central  heating  stations. 

Thus,  in  the  latest  city  plant,  at  Congress  Street,  the  pre 
sent  boilers  have  13,0tW  sq.  ft.  heating  surface  each :  and  't 
is  intended  to  add  three  double-edged  boilers,  each  with 
23,654  sq.  ft.  heating  surface,  having  an  undivided  archless 
furnace,  with  two  13-retort  underfeed  stokers,  precisely  hke 
the  double-ended  Ijoilers  which  supply  the  50,000-k.v.a.  turbo- 
generator at  the  Conner's  Creek  waterside  power  station. 

Double-ended  boilers,  each  with  20,700  sq.  ft.  heating  sur- 
face, at  the  Bow  ix)wer  station  of  the  Charing  Cross  Electri- 
city Supply  Company,  London,  are  now  being  fitted  with  two 
12-retort  continuous-cleaning  Erith-Riley  underfeed  stokers; 
for  convenience  of  working  they  are,  however,  divided  into 
two  individual  units  by  a  central  wall.  The  feed- water  is 
heated  by  auxiliary  exhaust,  and  no  economiser  or  induced- 
draught  fan  is  used;  the  Detroit  boiler-houses  follow  the 
identical  practice,  getting  very  high  boiler  efficiency  with 
archless  furnaces  and  multiple-retort  underfeed  stokers,  and 
extreme   ,simplifity  of  boiler-house  plant. 

Erith's  Engineering  Co.,  Ltd., 

Chaki.ks  Erith.  Dirii-li)}-, 

Luud..i),  EC,  ,i»!/»,s-^  mh,  nm. 


Lightning  Accident  in  Kent. 

The  wording  of  the  report  by  Major  A.  Cooper-Key,  H.M. 
Chief  In3i>ector  of  Explosives,  quoted  in  your  issue  of  2nd 
inst.,  is  calculated  to  convey  a  wrong  impression,  and  the 
facts  that  follow  arc,  I  tliink,  necessary  to  remove  this 
impression. 

,  Early  in  June.  1917,  Major  Cooper-Key  'phoned  me  that  he 
had  a  case  which  he  thought  would  interest  me,  and  at  an 
interview  that  followed  I  offered  to  go  to  Messrs.  Curtis's 
and  Harvey's  explo-sives  factory  to  investigate.  Mr.  G.  Scott 
^am.  M.I.E.E.,  of  the  Home  Office,  accompanied  me  on  this 
visit. 

I  l(X)l{ed  for  traces  of  lightning  conductoi's  on  the  remains 
of  the  five  destroyed  buildings,  but  could  not  find  any,  and 
I  could  not  see  any  on  somewhat  similar  buiidings  at  the 
factory,  though  I  noticed  a  few  on  Iniildings  which  were 
rather  taller,  and  the  manager  informed  me  that  none  had 
beien  provided  for  the  lower  buildings  it  hrma,  considered 
Biifficicut  to  protect  the  taller  ones. 


The  existing  lightning  conductors  there  did  not  interest  m-- 
as  they  did  not  affect  the  liability  of  the  ones  destroyed  to 
fie  struck.  I  cannot,  therefore,  state  whether  they  were  likely 
tu  be  effective  IVir  the  liuildiugs  on  which  they  weie  placed, 
in  any  ca.se,  hut  1  ili.stiuctly  recollect  remarking  to  the 
manager  that  one  building,  neai-  which  we  happened  to  be 
standing,  was  not  sufficiently  protected,  and  explaining  how, 
by  an  inexjiensive  addition,  it  could   be  improved. 

I  enclose  copies  of  my  report  to  Major  Cooper-Key  on  this 
ca.se.  and  his  reply,  which  I  have  his  permission  to  publish. 

At  an  interview  I  bad  recently  w-ith  Major  Cooper-Key,  he 
explained  that  he  was  mainly  interested  in  the  fact  that 
nitro-cellulose  dough  digesting'  in  alcohol  should  have  de- 
tonatt-d,  which  ex]>erts  on  explosives  would  regard  as  remark- 
able, and  the  matter  of  lightnii>g  conductors  was  a  subsidiary 
one.  He  did  not  intend  to  imply  that  all  the  factory  buildings 
were  provided  with  lightning  conductors,  but  that  buildings 
at  the  factory,,  i.e..  some  of  them,  were  so  provided,  and  I 
think  it  probalsle  that  in  stating  '  the  protection  against 
lightning  would  seem  to  have  been  as  good  as  could  be 
devised  "  he  was  quoting  the  opinion  of  the  owners  of  the 
factory  rather  than  expressing  his  own  view. 

,  Alfred   Hands,   M.I.E.E. 

Umdon.  E.G.,  Aviiust  lOth,  1918. 

[cop\-.] 

91,  LeadenhaU  Street,  London,  E.G., 

Jime  9th,  1917. 
Major  A.   Cooper-Key, 

H.M.  Chief  Inspector  of  Explosives. 
Home  Office,  Whitehall,  S.W.I. 

Dear  Sir, — I  regret  that  my  visit  to  — - —  did  not  enable 
me  to  ascertain  how  the  damage  by  lightning  occurred  there. 
The  buildings  were  so  far  cleared  away  that  there  was  really 
nothing  left  to  investigate. 

The  buildings  that  were  exploded  or  fired  had  no  hghtning 
conductors,  except  that  one  was  adjacent  to  a  small  tower 
on  which  there  w'as  a  conductor.  Though  there  were  higher 
structures  in  their  neighbourhood  which  were  fitted  with 
conductors,  the  destroyed  buildings  were  all  liable  to  be 
struck,  and  they  may  all  have  been  fired  by  direct  lightning 
strokes,  but  I  do  not  think  this  occurred.  The  description 
given — fires  breaking  out  simultaneously  in  all  the  buildings 
—suggests  that  most  of,  or  possibly  all,  the  effects  were  due 
to  lightning  having  struck  one  spot,  and  the  fires  breaking 
out  at  others  owing  to  induced  or  surging  electrical  effects 
causing  .sparks  where  there  hapi^ened  to  be,  in  the  buildings, 
danger  gaps  between  metals  that  had  not  been  rendered  safe 
by  connections  made  across  them. 

Explosions  or  fires  in  explosives  buildings  may  be  caused 
in   two  ways  :^ 

1.  By  the  building  being  struck  by  a  flash  of  lightning. 

2.  'Through  sparks  occurring  in  the  interior  owing  to  in- 
duced or  surging  effect  caused  by  a  lightning  stroke  to  some 
other  object  within  a  radius  of  about  half  a  mile  of  the  buOd- 
ing  fired.  Such  an  effect  might  even  occur  (and  I  think  I 
luive  seen  cases  in  which  it  has)  without  a  lightning  flash 
actually  occuning  between  a  cloud  and  the  earth,  but  through 
induced  sparks — echoes  of  an  equalisation  of  disturbed  elec- 
trical equilibrium  taking  place  in  the  clouds  overhead, 

In  the  protection  against  lightning  of  danger  buildings,  (1) 
appears  to  be  all  that  is  generally  provided  against ;  (2)  is 
largely  ignored,  because  the  matter  is  not  generally  under- 
stood. But  since  a  spark  one-eighth  of  an  inch  in  length,  if 
occurring  in  a  suitable  place,  would  suffice  to  ignite  or  ex- 
plode such  contents  as  there  usually  are  in  these  buildings 
quite  as  effectively  as  a  direct  fla.sh  jjassing  through  it,  and 
with  the  same  ultimate  result,  i.e.,  total  destruction,  extend- 
ing ixrhapa  to  other  buildings,  the  provision  ot  defence 
against  (2)  is,'I  consider,  of  even  greater  imixjrtance  than 
against  (1),  because  the  likelihood  of  its  occurrence  is  greater. 
That  a  cc.nnparativch-  low  .structure,  covering  only  a  few 
liimdred  .srjijaii'  Ir.  (  i,i  gromid,  will  be  directly  struck  by 
lightning  iii;i\  iiiipiMr  a  rather.  rcmot«,  contingency,  but  that 
another  object  within  a  radius  of  half  a  mile  of  it  (with  or 
without  lightning  protection)  should  be  struck,  and  induced 
or  surging  effects  occur  in  the  smaller  and  lower  structure, 
appears  to  me  to  be  very  much  more  probable 

No  doubt,  in  the  course  of  time,  the  owners  of  such  build^ 
ings  will  realise  this  danger,  and  protection  against  it  will 
become  general,  but  at  present  it  is  only  resorted  to  iu  com- 
paratively few  cases. 

■The    explosion,    at    ,    of    a    substance    contained    in 

metal  cases,  and  therefore  each  comprising  in  itself  a  Faraday 
cage,  may  have  been  caused  by  an  induced  spark  occurring 
between  two  of  them.  Such  a  spark  might.  I  consider,  cause 
sufficient  heat  in  the  metal  case  of  one  (or  both)  at  the  point 
of  contact  to  cause  ignition  of  the  contents.  '1  understand 
these  were  standing  promiscuously.  If  they  happened  to 
touch  one  another  there  would  be  no  effect;  if  there  existed 
a  small  gap  between,  the  spark  would  be  liable  to  occur. 

Where  I  have  come  across  such  cases  I  have  recommended 
that  the  metal  containers  should  stand  on  a  metal  floor-  or 
shelf-covering,  or  that  strips  of  metal  should  be  laid  so  that, 
wliatever  their  position,  they  would  always  be  in  metallic 
connection  with  one  another.  Whether  the.se  metals  should, 
or  .should  not.  be  connected  to  the  conductor  system  proper, 
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or  othfrwis<>  "  eartUeil,"  has  JeiK-mk'U  uii  the.  cxistiua  cii- 
cuiustanoes. 

The   part    that    puz/led    uie    in   llie   ca>«;   is    the    fact 

tliat  all  thf  tiuildirn;.s,  t-wu  those  that  .tiiitaiiifd  iieilhor 
explosives  nor  explosives  in  ;in  inllauiiiiahle  stage,  sliould  have 
lieen  completely  ahla/e  mi  a  few  seimuls.  One  wants  t<i  know 
what  was  the  lueiliiiiii  that  eiiahli'd  tlio  lires  to  spread  so 
rapidly.  Merely  dry  w<«Klwork  would  not  account  for  it; 
and  I  do  not  think  tliat  ruheroid  ro<.)lin(;  would.  In  .souie  cuseK 
I  have  found  siuli  Imildings  lined  with  a  highly  inliauiiuanlc 
f.'lt,  and  with  such  1  could  uniler.stand  the  very  ra])**!  siiioad 
nf  the  tire. 

In  order  to  he,  ahle  t^i  (hscover"  the  cause  of  such  occur- 
iciice.^,  I  think  one  would  require  to  have  seen  the  ^uildinHs 
liefore  the  event,  in  which  case  I  think  one  .should  be  ablo 
to  foresee  what  would  happen,  or  to  examine  them  imine- 
diately  afterward-^,  when  there  would  jierhap.s  he  sonietliiiifi 
till  visilile  that  would  enable  one  to  form  an  oiiinioii. 
I  am.  dear  sir. 

Yours  faithfully. 

(Signed)  .\l,i'Ri:u  II.\.\u.s. 

Icon.] 
Homo  Oliice,    \Vhit<-hall.    S.W.I.  « 

June  Uth,  1917. 

Dear  Mr.  Hands. — \ery  many  thanks  for  your  letter  of  the 
;ith  instant,  giving  the  result  of  your  visit  to  — — .  It 
is  a  great  pity  that  you  were  not  able  to  see  things  as  they 
were  before  the  accident  happened,  but  your  observations 
are  neverthele.ss  of  great  interest  to  nie.  and  are  most  instruc- 
tive. I  am  still,  however,  very  much  puzzled  as  to  why  the 
explosion  in  the  metal  cylinders  occurred.  I  can  imagine 
them  being  .set  on  liie,  but  it  is  most  remarkable  that  an 
instantaneous  detonation  should  at  once  follow. 
Yours  faithfully. 

(Signed)    A.   Coopeh  Key. 
.Alfred  Hands,  Esq.. 

91,  Leadenhall  Street,  E.C.3. 
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Trade  Unions:  Past,  Present,  and  Future. 

If  your  correspondent.  Mr.  WooUey,  had  .sot  out  to  expose 
the  trade  unions,  he  would  have  succeeded  admirably,  but 
his  letter,  as  an  attempt  to  vindicate  them,  has  failed  miser- 
ably. 

He-  states  in  the  first  place  that  "  all  unions  adopt  the 
policy  of  the  majority,"  and  follows  this  up  by  saying,  "all 
strikes  since  August  4th,  1914,  have  been  unofficial,  and 
against  the  leaders." 

It  is  therefore  absolutely  certain  that  the  so-called  "leaders" 
do  not  lead;  that  they  do  not  represent  the  majority,  with 
whom  alone  can  I'est  the  decision  to  strike. 

If  this  majority  are  wilUng  to  be  led  by  the  "  Bolchies, 
conchies,  and  aliens,"  in  spite  of  their  "  patriotism  "  and 
the  advice  of  their  so-caUed  "  leaders,"  then  there  is  some 
thing  very  wrong  with  modern  trade  unionism.  It  does  not 
require  even   "  average  intelligence  "   to  see  that. 

"  A  fair  day's  pay  for  a  fair  day's  work,'  says  Mr.  Woolley, 
but  excellent  as  this  principle  undoubtedly  is,  he  falls  into 
error  in  his  method  of  bringing  it  about.  "  The  trade  unions 
state  your  rate  of  pay,"  he  says,  "and  the  employers  see 
that  you  do  the  work." 

The  re.sult  of  this  can  only  be  industrial  tug-of-war  and 
antagonism,  each  side  being  out  to  .score  off  the  other;  but 
Mr.  Arthur  Henderson.  M.P  .  whose  "  time  and  experienc 
counts  "  in  trade  unionism,  speaking  at  Brighton  on  June 
22nd,  1918,  said:  "The  idea  that  the  relationships  between 
Capital  and  Labour  must  necessarily  be  antagonistic  mu.st 
be  abandoned." 

"The  antagoni.sm  can  oaly  be  abandoned  when  the  trade 
unions  enforce  both  sides  of  the  bargain.  They  alone  can 
guarantee  a  fair  day's  work  in  return  for  a  fair  day's  pay. 
by  the  process  of  exiielling  from  the  unions  all  lijonbers 
who  have  not  "qualified"  by  their  willingness  to  ix'rform 
such  work. 

Thus  will  the  unions  encourage  production,  and  thus  will 
they  raise  the  level  of  trade  unionism,  and  Mr.  Woolley. 
whether  he  likes  it  or  not,  will,  sooner  or  later,  have  to  coiiie 
into  line  with  these  ideas. 

Our  gallant  lads  in  France  and  on  our  other  fronts,  who 
have  suffered  through  the  .strikes,  official  or  anofificial,  will 
be  the  governing  factor  after  the  war,  and  it  is  of  these  that 
the  trade  unions  inus't  beware,  for  they  have  had  the  real 
■  experience." 

The    Writer  nS  the    Article. 

.\ii,ji,»t  lOth,  1918. 


.\s  a  student  of  trade  unionism,  I  have  read  with  much 
intere.st  the  article  and  letter  upon  the  above  subject  in  the 
j.ssues  of  the  Electkicai,  EEVtEW  for  .lulv  19th,  August  2nd, 
and  August  9th,  and  I  must  express  myself  in  perfect  associa- 
tion with  the  article  of  July  19th,  and  the  views  expressed 
bv  "  Electrical  Fitter."  which  are  fully  ju.stified  and  rea.son- 
.ilile.  and  are  shar(>d  with  a  multiplicitv  of  others.  It  is  not 
a  m.-m's  tnidc  lueiit-  or  iiualil'ications  that  decide  his  adiiii.ssion 


as  a  nieiiibcr,  at  least  to  the  E.T.L'.,  as  Mr.  Woolley  seem 
to  infer  to  "Electrical  Fittei'."  This  is  a  great  source  ( 
dis.sensiou  among  existing  trade  unionists  uud  the  cause  . 
many  not  becouimg  members.  Again.  Mr.  WooUey's  remail 
willi  regard  t*i  the  recent  strikes  are  evideiue  uf  the  iHck  . 
lontiol  and  the  slate  ol  disorgaiiisaliiin  alfi'cting  tiade  uuiun 
and  their  business  ineptitude,  sjivoiiiing  of  party  politics,  an 
their  .s<K-ialislic  propaganda,  with  all  its  aKemlaiit  .'vils  an 
failings,  and  whose  common  view  and  highest  staiulard  . 
uplifting  and  iiiiproving  the  status  of  llu'  worker,  lies  wlicill 
and  solely  in  foning  up  wages,  which  is  now,  or  ought  lo  )>, 
an   exjiloded    fallacy. 

Tin-  time  has  now  arrived  when  trade  unions  .sliould  li 
reconst muted  iiix)n  .sound  rea.soning  and  broad  views,  an 
business  coiii|K'tency,  with  nul  uplifting  qualities  and  educ; 
tion,  measures  that  would  be  welcomed  by  present  membci 
and    Mun-Mienibers   ;ilike. 

I  fully  agi-e<'  uitli  the  article  of  the  El.ntTiuc.M,  llnviHW  1. 
.luly  IDth,  and  1  imii  prepared  in  every  .sense  to  take  an  acti\ 
and  prominent  part  in  the  recon.struction  of  at  least  the  trad 
union  for  electrical  industries,  and  to  give  the  benefit  of  m 
studies  and  researches  to  the  producing  community,  wlio  ;it 
tile   |ieo|ilc   who  matter. 

.lohn    \.    Tasktr. 

lialllc.     l/(./».W    l2//(.   1918. 


The  Problem  of  Reconstruction. 

The  loss  of  world  wealth  must  be  made  good  as  rapidly  as 
l)os.sible,  and  at  the  same  time,  the  condition  of  the  workers 
impi'oved. 

All  industries  do  not  produce  wealth  equally  rapidly,  for  an 
industry  which  produces  a  value  equal  merely  to  a  living 
waye,  creates  no  wealth  at  all.  The  importance  of  an  iu- 
dubtiy  to  the  world  and  to  a  nation  (but  not  to  an  individual) 
depends  thus  on  the  average  amount  of  skill  utilised  therein, 
for  if  a  skilled  man  does  not  produce  a  greater  value  i)er 
hour  than  an  unskilled,  what  would  be  the  use  of  skill'.'  By 
.sldll  is  not  meant,  of  course,  merely  manual  skill,  but  the 
use  of  brains,  intelligence,  organisation,  >tc.,  attuned  to  a 
greater  production. 

The  value  of  an  industry  expressed  in  money,  is  the  sum 
of  the  profit  of  the  employer  plus  the  wealth  wage  of  the 
workers,  the  latter  being  the  diHei'euce  between  the  wag 
paid  and  the  living  wage.  Thus  an  industry  which  can 
afford  to  pay  high  wages  owing  to  the  high  value  produced, 
is  of  far  more  importance  than  an  industry  which  pays  low 
wages,  even  if  the  latter  yields  a  fortmie  to  the  employer. 
This  would  apply  to  every  nation,  so  that  its  skilled  industries 
are  of  the  utmost  imixirtance.  And  a  nation  without  skilled 
industries  cannot  become  wealthy. 

In  an  unskilled  industry  producing  merely  a  living  wage 
there  can  be  no  international  competition  save  at  the  price 
of  the  starvation  of  the  workers,  and  the  more  skilled  it  is 
the  greater  will  be  the  competition,  and  it  will  pay  one  nation ' 
to  under-sell  another  in  skilled  industries  until  the  whole  of 
the  prolits  and  the  wealth  wage  of  the  workers  has  disap- 
l>eared,  if  by  so  doing  that  industry  can  be  weakened  or 
destroyed.  Thus  even  under  universal  free  trade  the  larger 
nation  can  undersell  the  smaller,  so  that  the  skilled  industries 
of  the  latter  can  be  destroyed,  and  universal  free  trade  is 
incompatible  with  the  right  of  existence  of  small  nationalities. 

Protection  of  skilled  industries,  far  from  inducing  i>erpetual 
,  war,  will  permit  each  nation  to  develop  its  own  wealth, 
w-ithout  interference,  and  lead  its  own  life,  whereas  universal 
free  trade  would  penaUse  a  nation  which  wished  to  work 
shorter  hours  and  set  greater  store  on  the  happiness  of  ita 
inhabitants,  as  compared  with  mere  wealth  production. 

The  effect  of  protection  on  the  power  of  a  nation  to  com- 
I>ete  in  neutral  markets  is  nil,  for  the  following  reasons:  — 

.Although  the  co.st  of  production  to  an  individual  is  the  sum 
of  the  price  paid  for  all  material  and  total  cost  of  all  wages, 
it  is  not  the  national  cost  of  production,  for  the  wealth  wage 
represents  merely  a  transfer  of  wealth  from  the  employer  to 
the  employe,  and  the  national  cost  of  production  is  the  sum 
i)f  the  value  of  the  irreplacable  raw  material  and  th<'  I'vi'i" 
wage  of  all  the  workers.  This  is  evidently  unaffected  ■  by 
pidtrction  or  any  artificial  increase  in  prices  or  wages,  the 
first  result  of  protection  being  thus  a  tendency  to  depreciate 
the  internal  value  of  money. 

It  can,  therefore,  be  stated  that  the  first  factor  in  recon- 
struction is  that  we  (and  evei-y  nation)  should  reserve  to 
our.selves  those  industries  which  produce  the  greatest  wealth 
per  worker,  and  this,  qf  course,  includes  all  key  industries, 
with"  the  result  that  not  only  will  wealth  be  produced  most 
riipidly  and  .shorter  working  hours  become  possible,  but  that 
owing  to  the  high  value  produced  a  number  of  workers  will 
be  .set  free  to  inji>rove  the  condition  of  all  the  inhabitants. 

Voting  money  for  housing  and  chication  will  not  improve 
either,  but  .solely  the  availability  of  surplus  labour  and  the 
production  of  a  greater  .surplus  wealth  which  may  be  divided 
among  the  non-producers. 

Trading  oi>erations  do  not  produce  wealth,  but  are  part 
of  the  co.st  of  pioduction,  and  when  they  result  in  a  greater 
efficiency  they  help  to  produce  wealth  just  as  does  efficient 
labour. 

J.  S.  Hecht. 

AlUJIIKl      \sl,      I'.lfS. 


J 
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THE     BRITISH     SCIENTIFIC     PRODUCTS 
EXMIBITION. 

I'jom  the  electrical  slaiKl[jojiil  the  I'.rilisli  .Scienti- 
fic i'loducts  Exhibition,  whicli  opened  at  Kind's 
College,  London,  on  August  12th,  (alls  slightly  below 
expectations,  inasmuch  as  it  has  not  been  possible 
to  make  this  section  fully  representative  of  develop- 
ments since  the  outbreak  of  the  war.  The  reason 
lor  this,  however,  is  perfectly  obvious,  and  after 
making  due  allowance  for  the  circumstances  which 
have  tended  rather  to  restrict  the  nature  of  the 
electrical  exhibits,  it  must  be  admitted  that  the  col- 
lection is  indeed  an  impressive  one.  As  to  the  ex- 
hibition itself,  it  is  satisfactory  to  think  that  the 
aims  which  tlie  promoters  had  before  them  have 
been  realised  in  an  adequate  manner,  and  the  collec- 
tion of  products  and  appliances  of  scientific  and 
industrial  interest,  which,  prior,  to  the  war,  were 
obtained  chiefly  from  enemy  countries,  but  which 
are  now  produced  in  the  United  ICingdom,  furnishes 
striking  evidence  of  the  awakening  which  has  come 
over  British  industry,  and  of  the  growing  apprecia- 
tion on  the  part  of  manufacturers  of  the  role  of 
•science  in  industry. 

The  aim  of  the  exhibition  was  admirably  stated 
by  i'rof.  K.  A.  Gregory  in  the  course  of  an  address 
which  he  delivered  on  the  opening  day,  August 
12th.  To  Professor  Gregory,  as  chairman  of  the 
Exhibition  Organising.  Committee,  the  success  of 
the  exhibition  is  in  no  small  measure  due,  and  he. 
together  with  his  colleagues,  deserves  the  gratitude 
of  the  industry  for  their  achievement. 

Industrial  advance  depends  upon  three  main 
factors,  in  all  of  which  brain  and  hand  are  related. 
First,  there  is  the  creative  investigator  whose  work 
reveals  new  properties  and  relationships;  llien 
comes  the  inventor  or  industrial  researcher  who 
seeks  to  apply  knowledge  to  useful  ends;  and  when 
a  practical  process  or  machine  has  been  devised,  the 
artisan  is  needed  for  its  construction  or  technical 
use.  Each  of  these  thre'e  clas.ses  has  an  essential 
place  in  national  life,  and  the  correlation  of  their 
interests  and  activities  should  be  the  chief  aim  of 
statecraft.  It  is  not  too  much  to  say  that  since  the 
advent  of  the  war  much  more  intelligent  attention 
has  Ijeen  paid  to  this  problem  of  effective  co-or- 
dination than  was  given  in  earlier  years.  The  spirit 
of  distrust  which  formerly  existed  between  scientific 
workers  and  manufacturers  has  been  largely,  but 
not  entirely,  dispelled,  and  an  alliance  is  being 
formed  which  should  go  on  increasing  in  strength 
for  the  benefit  of  each  and  the  promotion  of  national 
prosperity.  The  man  of  science  formerly  confined 
himself  too  nuich  to  an  academic  atmosphere,  and 
did  not  tronlile  to  understand  the  problems  of  in- 
dustry, while  the  manufacturer  neglected  to  avail 
himself  sufficiently  of  the  potential  industrial  de- 
velopments represented  bv  the  rich  stores  of 
scientific  knowledge  accumulated  in  the  laboratory. 
During  the  last  four  years,  however,  science  and 
industry  have  been  brought  into  closer  relationship, 
and  some  of  the  results  of  this  entente  cordiale  are 
shown  in  the  British  Scientific  Products  Exhibition. 

Professor  Gregory,  in  the  address  to  which  we 
have  referred  above,  explained  that  the  aim  of  the 
C-\hibition  "  is  to  stimulate  public  interest  and  con- 
fidence in  the  capacity  of  British  science  combined 
with  industrial  enterprise  to  secure  and  maintain  a 
leading  place  among  progressive  nations.;  and  the 
object  is  the  full  development  of  our  mental  and 
material  resources."  It  has  been  popularly  assumed 
that  original  scientific  work  has  been  almost  a  pre- 
rogative of  Germany,  whereas  a  slight  acquaintance 
with  scientific  history  shows  that  most  modern 
industries  have  originated  with  British  science  and 
invention.  In  purely  scientific  research  of  initiative 
qualitv  we  have  been  the  pioneers;  where  we  have 
been  deficient   is  in  the  practical   use  of  the  results 


obtained,  and  the  application  of  our  natural  scienti- 
tic  genius  to  I  he  solution  of  industrial  problems 
Under  the  stress  of  war,  anjJ  protected  iruni  llu- 
dumping  melhods  which-  strangled  promising  in- 
dustries almost  at  their  birth,  the  opportunity  has 
arisen  of  proving  the  latent  capacities'  of  many  of 
our  scientific  industries.  The  result  of  what  has 
been  accomplished  in  several  notable  directions  i-^ 
to  be  found  at  King's  College. 

One  of  the  most  important  articles  which  used  to 
be  imported  almost  exclusively  from  Germany  was 
the  magneto.  When  the  war  broke  out  it  became 
necessary  for  British  makers  to  start  up  this  industry 
under  difficult  and  urgent  conditions.  Apart  from 
suitable  design  there  was  the  problem  of  producing 
good  permanent  magnets,  but  by  persistent  efforts 
all  difficulties  were  overcome,  and  there  are  now 
nine  British  firms  engaged  in  this  work,  with  the 
result  that  during  the  past  four  years  300,000  mag- 
netos have  been  manufactured  for  war  service  alone. 
What  is  equally  important  is  that  the  home-made 
magneto  is  now  as  good  as,  and  even  superior  to, 
thepreviously  imported  Bosch  machine.  Represen- 
tative types  are  show^n  on  the  stand  of  the  British 
Ingition  Apparatus  Association,  which  comprises 
the  following  companies :  British  Thomson-Hous- 
ton Co.,  Ltd.,  Coventry;  British  L.  M.  Ericsson 
Manufacturing  Co.,  I^td.,  London;  British  Westing- 
house  Electric  and  Manufacturing  Co.,  Ltd.,  Man- 
chester; E.I.C.  Magnetos.  Ltd.,  Birmingham; 
Fellows  Magnetos  Co..  Ltd.,  Park  Royal,  N.W . : 
M.L.  Magneto  Syndicate,  Ltd.,  Coventry;  Thom- 
son-Benne'tt  Magnetos,  Ltd.,  Cpventry;  R.  B.  North 
and  Sons,  Ltd.,  Watford;  and  C.  A.  \'andervell  and 
Co.,   Ltd.,  Acton  Vale,  W. 

Another  interesting  feature  of  the  exhibition  is 
a  display  of  insulating  materials  which  were  for- 
mer! v  almost  e.Kclusively  supplied  by  German  and 
Austrian  producers.  Varnished  insulating, cambrics, 
silks,  and  papers,  and  moulded  insulation,  suitable 
for  the  various  kinds  of  electrical  work,  are  now- 
produced  in  large  quantities  in  this  country,  and 
although  we  are  not  yet  entirely  independent  of 
outside  producers  for  this  class  of.  material,  the 
manufacture  of  these  has  now  been  firmly  estab- 
lished in  this  couptry,  and  there  is  every  likelihood 
of  the  demands  of  consumers  being  satisfied  by 
British  producers.  One  of  the  reasons  for  the 
backw^ard  state  of  the  magneto  indus^try  before  the 
war  was  the  lack  of  a  satisfactory  insulating  material 
suitable  for  this  class  of  high  tension  apparatus. 
Types  are  now  shown  at  the  exhibition  having  di- 
electric strength  which  withstands  a  pressure  of 
more  than  20,000  volts  per  mm.  thickness,  and  does 
not  carbonise  under  sparking.  The  latter  is  of 
supreme  importance  for  running  contacts  as  used 
in  magnetos  and  rotary  engine  distributors. 

It  is  not  possible  to  do  more  than  merely  indicate 
brieflv  some  of  the  outstanding  features  of  the 
electrical  section  of  the  exhibition,  and  we  must 
defer  a  detailed  description  for  a  future  issue.  But 
it  must  he  said  that  the  degree  of  progress  indicated 
bv  the  exhibits  is  surprisingly  great,  and  even  where 
no  striking  development  has  occurred  in  the  way 
of  new  invention,  there  is  a  marked  general  im- 
provement in  apparatus  constructed  on  the  recog- 
nised lines  of  pre-war  days.  Satisfactory  evidence 
of  the  development  of  the  drawing  of  tungsten  into 
^\ire  of  very  small  diameter  for  use  a^  filaments  in 
electric  glow  lamps  is  to  be  found  in  tlie  fact  that 
one  firm  alone  is  now  exporting  over  600.000  metres 
(if  tungsten  wire  per  week  to  foreign  markets  which 
w  I  uild  otherwise  he  taking  supplies  from  Germany. 
.A  development  in  electrochemistrv  shown  at  tlie 
exhibition  is  tlie  electric  furnace.  Although  electric 
furnaces  made  progress  for  some  years  past,  it  was 
the  war  that  brought  them  into  prominence.  It 
then  became  evident  that  this  type  of  furnace  was 
exceedinglv  useful  for  dealing  with  the  immense 
quantities   of   steel   turnings   obtained   in   the   nianu- 
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facture  of  shells,  and  (or  niakinj;  special  steel  alloys 
of  great  importance  to  aircraft.  In  this  connection, 
reference  may  lie  made  in  "' sialloy,"  an  alloy  due 
to  .^ir  Robert  lladtield,  uliicli  i>  remarkable  for  ii> 
low  electrical  losses.  The  reduction  in  losses  by  use 
of  this  allov  in  transformers  for  electric  power  has 
probably  effected  a  savini;  of  .  some  ten  million 
pounds  sterling  per  annum,  and  this  saving  is  con- 
tinually  increasing. 

In  conclusion,  it  may  be  well  to  indicate  some  of 
the  directions  in  which  this  country  was  dependent 
upon  Germany  before  the  war  for  various  electrical 
products  and  the  way  in  which  these  needs  are  being 
•  met.  Apart  from  the  magneto  to  which  reference 
has  already  been  made,  another  direction  in  wliich 
this  country  was  largely  dependent  on  Germany 
and  Austria  was  in  parbons  for  arc  lamps.  For- 
tunately, one  Britijsh  firm  undertook  the  manufac- 
ture of  sucfi  carbons,  although  subjected  to  ruthless 
price-cutting,  tlirough  dumping— the  price  falling 
from  40s.  to  18s.  for  a  certain  quality  and  size. 
.Still  more  fortunately,  this  firm  did  not  fall  a  victim 
to  our  lack  of  national  foresight,  and  so  we  are 
now  in  a  position  to  be  self-supporting  in  this  direc- 
tion also. 

Reference  has  already  been  made  to  electric  lamp 
filaments.  Glass  bulbs  lor  glow  lamps  were  also 
mainly  imported.  Although  this  is  no  longer  the 
case,  the  position  is  by  no  means  satisfactory,  be- 
cause it  is  very  difficult  to  develop  manufacturing 
of  this  kind,  which  is  largely  dependent  upon  care- 
fully trained  labour  (i.e..  young  men),  w-hich  labour 
is  necessarily  in  great  demand  by  the  military 
authorities.  There  is  no  reason,  however,  why  we 
should  not  be  in  a  position  to  supply  our  home 
requirements  in  this  line  also  vmder  proper  condi- 
tions, and  to  manufacture  on  a  large  scale. 

During-  the  war  much  progress  has  been  made  in 
the  -manufacture  of  resistance  wire,  which  was 
largely  imported  from  German\\  The  same  is  true 
of  electromedical  apparatus,  of  which,  it  is  stated. 
75  per  cent,  was  of  Gennan  manufacture.  These 
examples  are  sufficient  to  show  that  British  manu- 
facturers are  capable  of  supplying  our  needs,  and 
of  producing  a  thoroughly  sound  product.  It  will 
remain  for  the  British  public,  after  the  war.  to 
give  the  necessary  support  if  this  position  is  to  be 

maintained.  y-r-     ,  t-       j  \ 

{1.0  be  continued.) 


WAR  ITEMS. 


Exports  to  China. — The  "  L-ondon  Gazette  "  for  August 
8tb  contains  a  further  list  of  persons  in  China  to  whom 
exports  may  be  consigned. 

NoD'Ferrous  Metal  Industry  .4ct. — In  the  Board  of  Trade 
■Tournal  for  August  Sth,  the  eighth  li.^t  of  licences  granted  to 
(inns  under  this  .\Lt  is  pubh.'^hed.  ; 

Martial  Law  in  E.  Africa.— .\t  Nairobi,  East  .AfrK-.T,  an 
electrician,  foitnerly  employed  by  the  Magod*  Soda  Lake 
(k).,  Lt<3.,  was  fined  by  the  resident  magistrate  five  hundred 
rupees  for  having  left  his  employment  without  peimission, 
whilst  another  European  was  fined  three  hundred  rupees 
for  giving  the  electrician  employment.  The  cases  were 
brought  under  the  Martial  Law  Regulations. 
^  "  End  of  the  War  ":  Select  Committee's  Definition  of  the 
Term. — The  Select  Commitlec  on  Emergency  Legislation 
has  decided  that  the  date  of  the  end  of  the  war  "  in  relation 
to  the  powers  conferred  by  emergency  legislation  should  be 
held  to  be  the  date  when  the  Treaty  of  Peace  is  finally  bind- 
ing on  the  respective  belligerent  parties,  that  is.  the  date 
when  ratifications  of  the  Treaty  are  exchanged  or  deposited. 
This  is  on  the  assumption  that  the  war  is  ended  bv  a  general 
treaty  of  peace  between  the  United  Kingdom  and  all  the 
Powers  with  which  the  United  Kingdom  is  at  war."  If  this 
country  were  to  make  a  separate  treaty  of  peace  with  an 
individual  enemy  Power,  the  end  of  the  war  with  that  Power 
would  be  the  date  when  the  ratifications  of  the  treatv  were 
exchanged  or  deposited. 

Radio=Active  Substances.— The  Minister  of  Munitions  has 
issued  an  Order  prohibiting  the  purchase,  .sale,  or  delivery  of 
any  radio-active  substances,  luminous  bodies,  or  ores  without 
a  permit.  Applications  in  reference  to  this  Order  should  be 
addre.ssed  to  the  Gontroller  of  Optical  Munitions,  Ministry  of 
Munitions,  117,  Piccadilly,  W.  1. 


New  Exemption  Order.— The  Ministry  of  National  -Ser- 
vice is  about  to  i*>iie  a.  new  list  of  certified  occupations.  Jn 
the  iiieantiiu.-.  men  of  certain  speeitied  trades  aie  not  to  !■(• 
culled  up  oven  lor  medical  examination.  The  new  list  will 
include  public  utility  .services  and  cngineerLng  trades;  it  will 
cover  electriail  engineers.  KxiH'rience  gained  by  .the  Minis 
trv  indicates  that  it  is  es.#utial  to  inuintain  the  efticiency  ol 
the  trades  concerned  by  exempting  an  adetiuate  number  ol 
skilled  workers. 

Exemption  Applications. — .\l  Walih.mislow,  E.  F.  Coli  . 
civil  .service  messenger  (tl,  grade  3,  married),  appealed  bi - 
cau.se  of  his  wife's  health.  For  three  years  he  had  been  doinj.; 
Ijart-time  traincar  driving  at  week-ends.  Four  months  wa.s 
allowed. 

.\t  St.  Albans.  Wm.  0.  MUlard  (50,  grade  2),  electrical 
eiigiiu^er,  api)ealed.  and  said  that  he  had  been  for  over  'io 
years  with  Messrs.  Smith,  and  liad  charge  of  30  motors,  H.' 
was  given  three  months. 

At  Southport,  the  Birkdale  District  Electric  Supply  Co. 
appealed  for  the  retention  of  their  engineer  (31,  grade  "2). 
they  having  failed  to  secure  a  substitute.  It  was  stated  that 
a  discharged  soldier  had  been  engaged,  but  he  had  bad  no 
experience,  and  would  have  to  be  trained.  The  calling-up 
was  delayed  until  November  1st. 

.\t  Bath,  an  apfXMl  was  made  by  Edgar  Eudgc  (48,  grade 
1),  electrical  engineer  and  apparatus  maker,  who  claimed 
to  he  in  a  certified  occupation.  He  .said  that  he  maintained 
the  X-rays  in.stallations  at  the  local  civil  and  military  hos- 
pitals, and  the  Royal  L'nited  Hospital  secretary  said  that 
he  was  the  only  man  in  the  city  they  could  turn  to  if  any- 
thing went  wrong  with  the  electrical  apparatus.  Three 
months  was  granted. 

K  JSJational  Service  appeal  against  exemption  held  by  E.  H. 
Packman  (44,  grade  1),  electi-ical  engineer  at  Henley  Park 
Hospital,  Surrey,  has  been  withdraw-n. 

At  Maidstone,  three  months  was  conceded  to  W.  Clement 
(38,  grade  3),  electrical  fitter  at  the  Corporation  pumping 
station. 

Windermere  tribunal  has  granted  conditional  exemption  to 
,Tas.  Thornborough    (39),  electrician. 

High  ^Wycombe  Tribunal  has  granted  six  months'  tem- 
IX)rary  exemption  to  E.  H.  Milner  (40,  grade  2),  electrical 
engineer,  of  Oxford  Street. 

The  Bourne  End  (Bucks)  Electric  Installation  Co.  appealed 
for  Frank  Wootten  (45,  grade  2),  electrical  engineer,  stated 
to  l)e  supplying  electricity  to  90  houses  in  the  district,  in- 
cluding the  residence  of  Sir  Arthur  Pearson.  He  was  allowejl 
six  months. 


BUSINESS  NOTES. 

Holidays. — Fi.e.ming,  Birkbv  &  Goodam.,  Ltd.,  Wood- 
field  Mills.  Liveraedge. — Works  and  offices  closed  from  August  31st 
to  September  7th  (Lnclusive). 

Change  of  Address. — The  Concordia  Electric  Wire 

Co..  Ltd.— From  August  17th  all  communicationa  should  he 
addressed  to  the  company's  new  works  : — Trent  Mills,  New  Sawley. 
Derbyshire.     Telephone  No.  :  Long  Eaton  24  il. 

Fuel  Economy. — The  ((uestion  how  the  housebolder 
shall  calculate  the  amount  of  coal  to  which  he  is  entitled,  and 
draw  up  his  requisition  for  electricity  or  gas  in  accordance  there- 
with, has  been  conveniently  answered  for  gas  consumer.s  by  Mr. 
R.  J.  Angel,  borough  engineer  of  Bermondsey,  who  has  jirepared  a 
comprehensive  table  showing  all  the  possible  proportions  of  coal 
and  gas  supplies  for  houses  from  1  to  20  rooms.  Unfortunately. 
the  only  reference  to  electricity  is  to  the  effect  that  J  ton  of  coal 
must  be  deducted  for  each  200  units  of  electricity,  and  the  assump- 
tion is  made  that  every  user  of  the  scale  will  take  at  least  his 
minimum  allowance  of  gas  for  lighting.  No  mention  is  made  of 
the  fact  that  no  gas  at  all  need  be  taken,  a  nominally  equivalent 
allowance  of  electrical  energy  being  substituted  if  desired.  This 
defect  greatly  detracts  from  the  value  of  the  table  for  electricity 
supply  consumers,  but  I  might  be  remedied  by  the  addition  of 
a  printed  slip.  Copies  of  the  table  can  be  had  from  the  Coittmct 
Joiinuil  Co.,  Ltd.,  127.  Temple  Chambers,  E.G.  4. 

"  Fuller"  Safety  Lamps  Approved.— The  Home  Secre- 
tary has  issued  an  order  approving  of  the  Fuller  miner's  safety  elec- 
tric lamp  in  all  mines  to  which  the  Coal  Mines  .\ct,  1911.  applies, 
subject  to  the  conditions  specified  in  the  schedule  of  the  order. 

High-Duty  Stokers  for    Low-Grade   Coal. — The  report 

of  Mr.  Magoris.  acting  electrical  engineer  for  Hull  Corporation, 
points  out  that  a  recent  sample  of  the  coal  allocated  to  them  by  the 
Coal  Controller  contained  no  less  than  30  percent. of  incombustible 
ash,  as  against  about  s  to  10  per  cent,  of  ash  in  the  case  of  their 
pre-war  coal.  For  boilers  with  furnaces  l.'i'  ft.  in  width,  the  Hull 
Electricity  Works'  fourth  order  for  Erith-Riley  stokers  is  for  the 
High-Duty  pattern  of  this  fully  automatic  stoker,  33  per  cent,  more 
capacity  than  previous  ones,  and  suited  for  a  normal  duty  of  3  tons 
of  coal  hourly.  As  nearly  1  ton  will  be  incombustible  ash,  the 
continuous-cleaning  feature  of  the  Erith-Riley  Stoker  is  invaluable, 
eliminating  all  manual  labour. 

Erith's  Engineering  Co.,  Ltd.,  are  now  delivering  to  the  Bow 
power-house  of  the  Charing  Cross  Co.,  Erith-Riley  Stokers  for 
a  normal  duty  of  3  tons  of  coal  hourly  each. 
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Catalogues    and    Lists.— The    Davis    Furnace    Co.. 

Diamond  Foundry,  Luton. — Circular  DO/18,  dealing  with  di^insf 
stoves  for  core  drying-,  japanning,  enamelling-,  armature  drying-, 
Sc,  and  quoting  current  prices,  weights,  kc. 

DlCTOQR.XTH  Telephonrs,  Ltu..  7,  Southwark  Street,  S.E.  1. 
"  Multiplying  Efficiency,"  a  pamphlet  describing  the  Dictograj)!] 
Intercon versing  system,  which  saves  time  and  facilitates  control, 
with  the  aid  of'  a  loud-speaking  receiver  and  a  very  sensitive  trans- 
mitter at  the  master  station,  and  automatic  communication  with 
ordinary  stations.  Practically,  the  system  brings  the  heads  of 
departments  instantly  into  the  presence  of  the  chief,  who  can  talk 
to  them  and  hear  their  answer-s  as  if  they  were  sitting  round  his 
table,  without  holding  a  receiver  or  approaching  the  transmitter. 

Book  Notices.-—''^''/"'.'/"  ■"•■  Mi'/ric  Conrersion  Tables. 
Edited  by  W.  E.  Dommett.  London  :  James  Selwyn  4:  Co..  Ltd. 
Price  2s.  Ud.  net. — This  is  an  entirely  new  work,  designed  to  meet 
the  requirements  of  men  engaged  in  various  branches  of  engineering 
and  science.  In  his  introductory  notes  th'e  editor  makes  a  slip 
when  he  states  that  '-  the  complete  metric  system  is  at  times  known 
as  the  c.g.s.  system  "  ;  the  latter  is  an  off-shoot  of  the  former,  and 
forms  the  basis  of  the  systems  of  units  used  in  physics  and  elec- 
trical engineering.  The  metric  system  is  based  upon  the  metre 
and  kilogram,  and  takes  no  account  of  time  at  all.  The  tables 
are  of  a  very  useful  character,  covering  a  wide  range  of  require- 
ments met  with  in  practical  work,  and  including  a  number  of  com- 
pound measures  :  they  are  clearly  set  out  for  ready  reference,  and 
our  only  criticism  is  directed  to  the  old  question  of  significant 
figures.  Equivalents  of  millimeties  in  inches  are  carried  to 
thousandths  of  an  inch,  and  in  the  converse  sense  to  hundredths  of 
a  millimetre,  to  which  we  raise  no  objection  :  feet  and  inches  are 
expre.ssed  to  single  millimetres,  of  which  also  we  approve.  But  the 
equivalents  of  metres  (1  to  100)  in  feet  are  carried  to  six  figures, 
and  vice  ret-xa,  and  many  other  tables  are  similarly  meticulous  in 
their  supposed  accuracy — we  say  "  supposed.''  beca-use  the  assump- 
tion is  that  if  73  lb.  =  33'11229  kg.,  the  former  is  kno-wn  to  be 
correct  to  at  least  5  or  t;  significant  figures  ;  in  practice,  however, 
it  is  not  likely  to  be  known  more  accurately  than  3  or  4  figures 
would  imply,  and  all  ordinary  requirements  would  be  met  if  the 
value  of  73  lb.  were  given  as  33'11  kg.  These  useless  strings  of 
decimals  in  tables  constitute  one  of  the  most  serious  obstacles-  to 
the  adoption  of  the  metiic  system,  although  the  objection  is  based 
upon  ignorance  of  practical  physics  and  mensuration.  Those  who 
know  what  they  are  doipg.  of  course,  use  only  as  many  figures  as 
they  require  ;  but  the  average  clerk  would  laboriously  fumble  with 
the  whole  string  of  6  or  7  figures-  -and  cm-se  the  metric  system  I 

If  the  authors  of  such  tables  would  either  preserve  a  sense  of 
proportion  in  their  equivalents,  or  use  small  type  or  italics  for  the 
ultra-accurate  figures,  pointing  out  that  the  latter  need  not  Ije  used 
except  when  extreme  accuracy  was  essential,  our  criticism  would 
be  met.     Thus  we  might  have — 

73  lb".  =  33-ll,,5  kg. 
In  general,  the  equivalent  need  not  be  stated  to  more  than  four 
significant  figures  for  practical  [jurposes  ;  the  error  cannot  then 
exceed  one  part  in  2,000,  and  the  average  en-or  will  be  less  than 
one  in  10,000.  Subject  to  this  criticism,  the  tables  appear  to  us  to 
be  admirably  chosen  and  well  arranged. 

"  The  New  Moon  :  a  Romance  of  Reconstruction."  By  Oliver 
Onions.     London  :  Hodder  &  Stoughton.     Price  6s.  net.      f 

The  Twelfth  Annual  Report  of  the  British  Science  Guild  can 
now  be  olitaine<l  (price  Is.)  on  application  to  the  Secretary,  British 
Science  Guild,  199,  Piccadilly,  W.  1.  The  Report  contains  addresses 
by  Lord  Sydenham,  >Sir  Henry  Newlx)lt,  and  Sir  Algernon  Firth, 
delivered  at  the  recent  annual  meeting  of  the  Guild,  together  with 
particulars  of  the  Briti.'?h  Scientific  Products  Exhibition,  and 
Memoranda  on  the  British  Dye  Industry,  the  Introduction  of  the 
Metric  System,  Scholarships  for  Higher  Education,  the  Teaching 
of  Science,  &c. 

"  The  Education  .\ct,  1918,  Summarised  and  Explained."  London  : 
National  Education  Association.     Price  6d. 

'■  Tests  of  Large  Bridge  Columns."  By  J.  H.  Griflith  and  J.  O. 
Bragg.  "  Ground  Connections  for  Electrical  Systems."  By  0.  S. 
Peters.  (Technologic  Papers  of  the  Bureau  of  Standards.) 
Washington  :  Government  Printing  Office.     Price  30  cents,  each. 

"National  Physical  Laboratory  :  Report  for  1917 — 18."  London  : 
H.M.  Stationery  Office.     Price  28.  fid.  net. 

"  List  of  Electrical  Undertakings  in  India."  Compiled  in  the 
office  of  the  Electrical  Adviser  to  the  Government  of  India. 
Calcutta :  Superintendent  Government  Printing,  India.  Price 
Rs.  4,  or  6s. 

Liquidations. — -Richard   Hornsbv  &  Sons. — Winding 

np  voluntarily.  Mr.  W.  Haynes  (secretary  to  the  company)  and 
Mr.  R.  Smith  (of  Lincoln),  liquidators.  Meeting  of  creditors 
August  2iith.  at  7.iB,  Queen  Victoria  Street,  E.C. 

WOODS-GILBEKT  (BRITISH)  RAIL   GeINDINO  AND   MILLING  Co.,- 

Ltd. — Winding  up  voluntarily.  Mr.  J.  Cameron'  Kelvin,  Bridge- 
field  Road.  Sutton,  and  Mr.  A.  G.  Conway,  170,  Strand,  W.C.. 
liquidators. 

Patents  and  Alien  Enemies.— The  Board  of  Trade  hm 

granted  the  application  of  Messrs.  J.  S.  Highfield,  A.  A.  C.  Swinton, 
and  P.  D.  Tu^kett,  for  licences  in  connection  with  34  patents 
granted  toSchwerin,Ges.  fiir  Elektro-Osmose  m.b.H.,  and  Farbwerke 
vorm.  Meister.  Lucius  &  Bruning. 

Plant  for  Sale. — Plymouth  Corporation  invites  tenders 
for  a  .OiiO-KW.  .'jOO/.5.50-volt  D.c.  generator,  direct-coupled  to  a 
triple-expansion  engine.     See  our  advertisement  pages  to-day. 


LIGHTING  AND  POWER  NOTES. 


Bacup. — Extensions. — The  T.C.-  ha.s  approved  a  draft 

agreement  for  the  supply  of  electricity  to  Messrr*.  Taylor  anil 
Hargreaves'  Trwell  Mill  and  associated  firms. 

Barrow. — Year's  WoRKiNr;. — The  revenue  of  the  T.C. 
electricity  department  for  the  past  year  amounted  to  .C58,000,  com- 
pared with  £62,000  in  the  preceding  year.  This  is  accounted  for 
by  the  receipts  from  Messrs.  Vickers,  who  axe  now  largely  supplying 
their  o-wn  requirements,  decreasing  by  over  £8,000.  The  income 
from  energy  supplied  for  heating,  cooking,  A:c.,  increased  by  nearly 
£r),000.  The  net  profit  was  £4,800  ;  but  as  certain  charges 
were  met  out  of  revenue,  the  actual  figure  is  about  £1,850.  The 
output  last  year  was  10}  million  units.  The  department  has 
arranged  for  a  considerable  supply  to  the  wire  works,  and  expects 
new  business  at  the  graving  docks,  oil  tanks,  and  ferro-concrete 
shipbuilding  works. 

Basingstoke. — Oil  Fuel. — The  T.C,  has  adopted  a 
scheme  drawn  up  by  the  electrical  engineer,  Mr.  G.  Broadhurst, 
providing  for  the  fitting  of  Smitar's  pulverisers  to  the  Diesel 
engines,  by  which  a  considerable  economy  in  crude  oil  is  expected. 
Instead  of  each  engine  consuming  a  minimum  of  12  lb.  of  crude  oil 
per  hour,  they  will  be  started  on  crude  oil,  and,  after  running  five 
minutes,  changed  over  to  tar  oil.  In  addition  to  an  annual  saving 
of  at  least  £250,  it  will  be  possiMe  to  keep  the  engines  running  for 
longer  periods  ;  the  present  ring-type  pulverisers  have  to  be  cleaned 
out  three  times  per  week,  whereas  with  the  new  pulverisers  this 
will  only  be  necessary  after  the  engines  have  run  800  hours,  a  net 
saving  of  21  hours  per  week. 

Belfast. — Price  Increase. — The  Corporation  has  in- 
creased the  price  of  electricity  by  'STSd.  per  unit  for  lighting  and 
by  -".id.  for  power,  the  advance  to  take  effect  from  the  end  of  the 
present  quarter. 

Birmingham. — Xechells  Station. — The  City  Council, 
on  .Vugust  nth.  resolved  to  proceed  with  the  amehded  scheme  for 
the  permanent  generating  station  at  Nechells,  for  the  mains  and 
sub-station  equipment,  and  for  the  provision  of  a  linking-up  main 
between  the  Nechells  station  and  the  Smethwick  boimd.ary,  at  an 
estimated  cost  of  £1,620,140. 

Bolton. — LiNKiNG-UP. — In  order  to  secui-e  a  stand-by 
supply,  the  E.L.  Committee  has  authorised  the  linking-up  of  its 
system  with  that  of  the  Lancashire  E.P.  Co. 

Brighton. — Year's  Working. — The  annual  accounts  of 
the  electricity  undertaking  for  the  year  ending  March  31st  last 
show  that  the  total  capital  outlay  to  date  was  £845,9.57,  an  increase 
of  only  £1,467  on  the  previous  year.  The  debit  charges  amounted 
to  £37,937,  being  £16.904  interest  and  £21,033  sinking  fund,  and 
the  amount  provided  for  extinction  of  debt  now  stands  at  £466,735. 
The  revenue  from  all  sources  was  £119,003,  again  the  highest  on 
record.  The  working  expenses  were  £  76,026,  or  64  per  cent.,  and, 
after  providing  for  capital  and  other-charges,  the  net  surplus  for 
the  year  amounts  to  £2,887.  During  the  year  10,242,007  suits  were 
sold  as  follows  :— Private  lighting,  3,098,313  ;  public  lighting, 
32,086  ;  power,  3,(103,034  ;  tramways,  1,907,537  :  bulk  supply, 
101,907;  and  s[)ecial  contracts.  2,099,130,  The  load  factor  was 
25'3  per  cent,  and  numl)er  of  consumers  7,031. 

Canterbury. — Price  Increase. — The  T.C.  has  advanced 

the  price  of  electricity,  from  September  30th  next,  as  follows  : — 
Lighting,  fiat  rate,  to  6d.  per  unit :  maximum  demand  rate,  to 
7d.  and  3d.  ;  outside  arc  lamps,  to  6d.  ;  motor-generators,  to  3d.  ; 
gas  compressors  for  lighting,  to  6d.  :  power  and  heating,  to  3d. 
Power  consumers  are  to  have  a  rebate  of  jd.  per  unit  if  over  500 
units  are  consumed  per  quarter,  and  Id.  if  over  5,000. 

Chesterfield. — Bulk    Supply. — With    the    object    of 

saving  fuel,  the  T.C.  has  decided  to  take  a  weekly  supply  of  elec- 
tricity in  bulk  from  the  Staveley  Coal  and  Iron  Co.,  and  to  stop 
production  at  the  electricity  works  during  the  time  the  bulk  supply 
is  available. 

China. — Hydro-electric    Scheme    for    Kobe. — The 

municipal  authorities  of  Kobe,  says  the  London  and  China  Tele- 
graph,  contemplate  undertaking  a  hydro-electric  enterprise,  and  it 
is  now  reported  that  they  have  found  a  suitable  source  of  power  on 
a  section  of  the  Chigari,  on  the  upper  reaches  of  the  Muko 
River,  about  20  miles  from  Kobe.  Mr.  Kobori,  director  of  the 
Electric  Bureau  in  the  Kobe  City  Office,  says  the  site  selected  is  a 
very  suitable  one,  and  application  for  permission  to  use  the  river 
will  be  shortly  made  to  the  proper  authorities.  It  is  proposed  to 
obtain  about  5,000  KW.  on  an  average,  with  a  maximum  capacity 
of  10,000  KW.,  and  it  is  estimated  that  the  undertaking  will  cost 
about  3,500,000  yen.  When  the  proposed  enterprise  has  material- 
ised, it  will  be  possible  to  supply  Kobe  with  about  one-third  of  its 
present  supply  of  electricity. 

Clayton-(Yorks.).— Prov.    Order.— The    U.D.C.    has 

decided  that  an  old  resolution,  deciding  to  apply  for  a  prov.  order  to 
supply  electricity  -within  its  area  for  lighting,  be  rescinded,  and  that 
it  should  now  apply  for  a  prov.  order  to  supply  electricity  for  all 
purposes.  This,  it  was  stated,  would  complete  the  satisfactory 
agreement  which  had  been  reached  with  the  Bradford  Corporation, 
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CoDtinental.~-•'^^'A^■^"• — At   the  aiiiiuul   meeting  of    the 

Socie<iail  Muietit  .\  MetallurKica,  helU  in  Paris,  it  was  annutineed 
that  n  bvdroelettrif  plant  of  lii.OuU  Kiv.  i^Hpuoit.v  wita  Ijein^^  eatab- 
lidlie<l  Ui  iitiliar  <i-rtain  watfifalln  in  tin-  V<-ste  it  Aniv  ralley,  iinJ 
tUat  rontrai-ts  luul  l»>iMi  entcnHl  intu  with  tin-  Kn-ncli  fiiivernnieiit 
lor  tlie  au|i|il,v  ■>>  tlu'  puwi-r  i'L><(niRHl  l>y  u  niinilier  <il'  wurkR  in  tlie 
diiitriut. 

An  ap'pliL-utiiin  bus  bwn  nnule  for  thcMife  of  (i:tO,i)00,O0Orb.mctr<'g 
of  »vat<»r  yearly  from  tbe  rivpr  Alhprokp  Oi  tributary  of  tbe  Taurus). 
A  simple  8yst<-inor  ilanmami  oanala  will  n'mler  available  Jd.OtiOii.i'. 
It  will  lie  necessary  to  fonatrnct  live  jiower  honses,  all  of  wliloh 
will  be  witbin  .'lO  mile.s  of  Miulriil. 

Don  .loa«'  Harm  I'olo,  of  Vivero,  b;\s  l)een  firanteJ  tbe  use  of 
I.UOU  litres  of  water  per  second  in  the  dry  season  and  4,000  litres 
per  second  in  winter,  on  tbe  river  Landro.  This  concession  is  in 
addition  to  those  already  exploited  by  Senor  Barro  on  the  same 
river,  and  will  supply  approximately  H,00u  HP. 

Don  Jose  (Jalan  has  been  authorised  to  make  use  of  12,000  litres 
of  water  per  second  from  the  river  Genii,  near  Seville,  for  the 
treneration  of  electrical  enerj^y. 

The  linn  of  Piccard  Pictet  A:  Co.,  Geneva,  Switzerland,  has 
under  construction  two  water-wheels  for  La  Catalona  de  Gas  y 
Electricidad.  S.A.,  of  Barcelona.  One,  of  4,250  H.P.,  is  for  a 
fall  of  4.T  metres  ;  the  other,  of  2,800  h.p,,  is  for  a  fall  of  20  metres. 

Sweden. — A  small  company  has  been  formed  at  Gavie,  with  the 
title  Hemlingby-Jarvat  Kraftoch  Belysning-s  Aktiebolatf,  to  supply 
the  towns  of  Hemlintrby  and  .Tarvat  with  electricity. 

IIuNUARY. — The  Government  has  appointed  a  Committee  of 
experts  to  draw  nji  resrulations  restricting:  the  consumption  of  elec- 
tricity for  lijrhtintr  and  power  purposes,  with  the  object  of 
ecouomisin;;  iu  fuel  cousumptiou. 

Dartford. — Pkice  I\cr ea.se.— The  U.D.C.  has  advanced 
the  price  of  electricity  for  lijjhtinsr  by  20  per  cent.,  making-  SO  per 
cent,  on  pre-war  rates,  and  for  jjower  by  20  cent.,  a  total  increase  of 
(i.j  per  cent.,  from  October  1st  next. 

The  West  Kent.  E.P.  Co.  has  notified  the  Council  of  its  intention 
to  lay  cables  in  the  Council's  area. 

Derby. — Pkice  Increase. — The  T,C.  has  raised  the 
increase  on  electricity  charges  from  20  per  cent,  to  40  per  cent. 
from  .August  Ist  last. 

Dablin. — Proposed  IIesi'RICtions. — The  ( 'oi-poration 
Electricity  Committee  has  received  deputations  from  the  Building 
Trades  Employers'  Association  and  the  employes  of  the  D.S.E. 
Railway  protesting  against  the  proposed  restrictions  in  the  supply 
of  electricity  to  manufacturers.  The  chairman  of  the  Committee 
states  that  the  electricity  undertaking  requires  :^3,000  tons  of  coal 
per  annum  to  furnish  a  normal  supply,  but  has  been  notified  by 
the  Controller  that  it  can  only  have  IS, 000  or  19,000  tons  tor  the 
current  year.  If  every  domestic  and  office  user  were  disconnected 
the  saving  would  not  be  sufficient  to  meet  the  proposed  reduction 
in  the  amount  of  coal  available. 

Supply  to  Dockyards. — The  E.S.  Committee  has  placed  an 
order  with  the  Workshops  Committee  for  the  erection  of  a  sub- 
station at  North  Wall  Docks,  and  has  guaranteed  that  a  supply  of 
electricity  will  be  available  for  the  two  Dockyards  within  a 
month  of  the  receipt  of  the  materi.il  for  the  building  of  the 
sub-station. 

Eccles. — Price    Increase. — The  T.C.   has  decided    to 

advance  the  price  of  electricity,  from  the  end  of  the  September 
quarter,  by  Itii  per  cent.,  making  .io  per  cent,  above  pre-war  rates. 

Elland. — Loan.— The  U.D.C.  has  approved  of  a  loan  of 

£2,000  tor  electricity  extensions. 

Ellesmere  Port.— E.L.  Order.— The  U.D.C.  has  decided 

to  apply  to  the  B.  of  T.  for  a  further  extension  of  time  for  carrying 
out  the  compulsory  works  included  in  the  Schedule  of  its  Lighting 
Order. 

Finchley. — Year's  Working. — There  -was  a  net  deficit 

of  £2,887  on  the  past  year's  working  of  the  T.C.  electricity  depart- 
ment. The  gross  profit  was  £8,210,  of  which  interest  absorbed 
£3,596,  and  sinking  fund  charges  £7,130.  Units  sold  increased  by 
551,000  over  the  previous  year.  The  cost  of  fuel  had  increased  by 
£7,800. 

Glasgow. — Price  Increase. — Tlie  charges  for  electricity 

have  been  increased  by  the  Corporation,  and  are  now  as  follows  : — 
Lighting,  maximum  demand.  Jid.  and  IJd.  per  unit  ;  churches, 
schools,  itc,  4Jd.  ;  power,  maximum  demand,  2Jd.  and  1  id. 

Grantham. — Price     Increase.  —  The   Urban    Electric 

Supply  Co.  has  intimated  that,  from  July  1st  last,  the  charge  for 
electricity  tor  power  and  heating  will  be  increased  by  a  further 
10  per  cent.,  making  40  per  cent,  in  all. 

Guildford. — Electric  Light  Failure. — On  Wednesday 

night,  last  week,  the  electric  light  failed  for  some  hours  owing  to 
the  illness  of  the  only  stoker  at  the  local  electricity  works. 

At  Aldershot  also  the  electric  light  failed  on  the  same  evening. 

Hereford.— Price    Increase. — The  T.C.  has  increased 

the  price  of  electricity  by  5  per  cent,  as  from  September  29th  next. 

Heywood.— Price     Increase.— The     Electricity     and 

Tramways  Committee  has  decided  that  the  charges  for  electricity 
for  all  purposes  be  increased  by  10  per  cent,  from  October  1st  next, 
and  that  motor  hire  charges  be  increased  by  50  per  cent,  from 
the  same  date. 


Ilorosey.  —  Fire. — A  serious  liie  occurred  at  the  elec- 
tricity «orks  on  Saturday  last,  involving  the  loss  of  several  hundred 
tons  1.1  i-oal.  .'-^ponttalevus  combUMtiuii  in  the  coal  bunkers  is 
aii|>|HMi>d  til  liavi'  liet-n  tbe  cause  of  tin-  lUitbreak. 

Kirkburtuii.     I'uov.   Ohdku.— The   sen!   of   the  U.l).(;. 

has  iHien  given  to  the  application  of  llndderslield  Cor|K>ration  to 
the  B.  of  T.  for  a  jirov.  order  to  supply  electricity  witbin  the  dis- 
trict for  all  iMir|)0.ses. 

London. — f^'i'.  PaniHas. — -Tiie  B.C.  has  decided  1,0  olVer 
to  tbe  War  Office,  for  £  I,t;(i0,  one  of  the  Browott-Llnilley  nets  now 
used  :us  a  >tauil-l)y. 

Luddenden  Foot  (Yorks.).— I'lfov.  Order.— The  Elec- 
trical Distribntion  of  Yorkshire.  Ltd.,  has  informed  the  I'.D.C.  of 
its  intention  to  apply  for  a  prov.  order,  before  December  21at,  to 
supply  electricity  within  the  Council's  area.  The  Halifax  Corpora- 
tion has  notified  the  U.D.C  of, its  intention  to  renew  its  application 
for  a  similar  Oriler  next  session. 

Maidstone.  -  I'RiCB  Incre.\se. — Tlic  T.C.  Ik'.s  again, 
incre;ised  the  price  of  electricity,  as  from  July  1st  last,  by  10  per 
cent.,  a  total  increase  of  15  per  cent.,  and  by  2{  per  cent,  to  contract 
consumers. 

PitoposEj}  Lo,\N. — A  loan  of  £22,007  has  been  applied  for. 

Middleton. —  Proposed  Loan. — The  T.C.  has  decided  to 

apply  to  the  L.G.B.  for  sanction  to  borrow  £7,. 'lOO  in  res|iect  of 
capital  expenditure  on  new  cable,  plant,  and  alterations  at  the  elec- 
tricity works  in  connection  with  the  conversion  of  the  works  into 
a  transforming  and  distributing  station  to  deal  with  a  bulk  supply 
from  Manchester. 

Mytholmroyd.- Proposed  E.L. — The  Halifax  Corpora- 

t\on  has  informed  the  Mytholmroyd  U.D.C.  of  its  intention  to 
renew  its  ap]jlication  to  the  B.  of  T.  next  session  foi-  a  jirov.  order 
to  supply  electricity  within  the  Council's  area. 

Newcastle-under-Lyme.  —  Year's      Working.  —  The 

revenue  of  the  Corporation  electricity  department  for  the  year 
ended  March  3 Ist  last  amounted  to  £3,784,  an  increase  of  £3<!!l 
compared  with  the  previous  year,  whilst  the  expenditure  increased 
from  £1.972  to  £2,414.  After  meeting  capital  charges  the  net  lo.ss 
was  £293,  against  £253. 

Pkick  Increase.— The  charges  for  electricity  have  been  in- 
creased as  follows  : — Lighting,  (id,  per  unit,  plus  40  per  cent.,  less 
5  per  cent,  for  cash  within  one  mouth  ;  power  2d.,  plus  50  per  cent, 
less  5  per  cent.  ;  heating  3d.,  leas  25  per  cent.  ;  tor  kinemas,  light- 
ing i5d.,  plus  40  per  cent.,  less  2i  per  cent.,  for  cash  within  14  days  ; 
power  2d.,  plus  40  per  cent,  less  2J  per  cent. 

Newport  (Mon.). —  Price  Increase. — The  F.Ji.  Com- 
mittee recommends  an  increase  of  5  per  cent,  in  tbe  price  of  elec- 
tricity to  all  consumers,  making  50  per  cent,  over  pre-war  rates, 
and  of  10  per  cent,  to  consumers  in  bulk. 

Radcliffe. — Price  Increase. — The    T.C.   has    decided, 

from  the  end  of  the  present  quarter,  to  iucrease  the  charges  for 
electricity  as  follows: — Private  and  public  lighting,  10  per  cent., 
making  a  total  increase  of  40  per  cent.  ;  small  power  users,  10  per 
cent.,  making  50  per  cent.,  except  consumers  subject  to  ii  coal 
clause  ;  f)Ower  users  on  sliding  scale  and  on  maximum  demand 
ratflB,  the  existing  charges,  plus  operation  of  coal  clause. 

Rathmines    (Dublin),— SxRucE.-The    strike    of    the 

employes  at  the  U.D.C.  electricity  works  has  ended  on  the  Council 
agreeing  to  refer  to  arbitration  the  question  of  an  increase  of  £1 
per  week  on  pre-war  wages. 

Salford. — Price  Increase.— The  Electricity  Committee 

recommends  the  Council  to  increase,  as  from  September  lat,  the 
advances  over  pre-war  rates  for  the  supply  of  electricity  as  fol- 
lows : — Lighting,  from  20  per  cent,  to  30  per  cent.  ;  power  and 
heating,  including  bulk  supplies.  30  per  cent,  to  50  per  cent. ; 
traction.  15  per  cent,  to  35  per  cent. 

Salisbury.— Proposed  Purchase.— With  reference  to 
the  purchase  of  the  E.L.  and  Supply  Co.'s  undertaking,  the  T.C. 
has  ascertained  that  it  has  no  option  of  purchase  until  within 
six  months  of  the  expiration  of  42  years  from  1895. 

Slieffield.— Proposed  Loan. — The  Treasury  has  inti- 
mated that  it  has  no  objection  to  the  proposed  borrowing  by  the 
Council  of  £1,203,950,  in  connection  with  the  power  house  and 
equipment  for  the  main  scheme  at  Blackburn  Meadows. 

Stalybridge.— Year's  Working.— The  Stalybridge, 
Hyde,  Mossley,  and  Dukinfield  Tramways  and  Electricity  Board 
reports  that  in  the  electricity  department  for  the  year  endinff" 
March  31st  last,  the  gross  profit  amounted  to  .£3(),220,  of  which 
interest  and  special  payments  absorbed  £10.138;  the  amount 
transferred  to  sinking  fund  was  £14,311,  leaving- a  surplus  of 
£11,771. 

Stockport. — Year's  Working.^— The  annual  report  for 

the  year  ending  March  31st  last,  shows  that  the  output  of  the  elec- 
tricity undertaking  has  risen  to  24.500,598  units,  with  an  average 
selling  price  of  0'78d.  per  unit,  on  which  the  undertaking  is  yield- 
ing a  gross  profit  of  14'1  per  cent,  on  a  total  capital  expenditure  of 
£218,730  and  a  gross  profit  of  26'4  per  cent,  on  the  outstanding 
capital  of  £117.701.  Of  this  total  capital  expenditure  £lt),3(il 
was  contributed  from  revenue  account,  and  £87,057  has  been 
expended  during  the  last  five  years.  From  the  profits  a  sum  of 
£4,750   was  set  ,'iside  for  relief  of   rates,  and  sums  amcuinting  to 
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£  7,1 14  have  been  set  aside  for  depreciation  of  tramway  plant.  The 
balance  of  the  electricity  reserve  fund  waa  £2.884,  and  the  total 
sinking-fund  charges  were  *;  10,616.  Total  income  for  the  year 
was  £81,861  and  the  workin>>  expensea  were  £50,7W1  .  the  ffrosa 
profit  being  £.S1,070.  Total  works  cost  was  '.Id.  per  unit; 
maximum  loatl  on  station  w;i3  8.4ufl  KW.  ;  and  the  uiiniljer  of  con- 
sumers waa  Ifiol.  The  units  sold  were:  —  Pulilic  lisrhtiny, 
20iJ,Otio  :  private  litrhtint!-.'t;>)9,07i; :  power,  20,yH4, 871  :  and  trtuition, 
2,i;i;i;.i;:il  .  beini;  a  total  of  20U  units  |)er  head  of  population. 

Swansea. — Supply     to     Docks. — Arniugemeuts    have 

been  made  for  the  supply  of  electricity  Ijy  the  Corporation  to  the 
Kinsjs  Dock  (lOwer  house  ol  the  Harbour  Trust. 

Torquay.— PuiCE    Increase. — The   T.C.  has   increased- 

the  charges  for  electricity  for  lighting  from  6d.  to  7d.  per  nnit. 
and  for  [jower  from  Ij'd.  to  2d.,  as  from  the  Michaelmas  reading  of 
the  meters,  and  the  town  clerk  is  communicating  with  the  Tram- 
way Co.  with  regard  to  an  increase  in  the  charges  paid  for  energy. 

Whltstable.— Overhead    AVires.— The    Bleaa    R.D.C. 

has  consented  to  the  K.L.  Co.  erecting  poles  for  overhead  wires  for 
conveying  energy  to  Whitslable-cum-Seasalter. 

Wolverhampton. — Pkick  I^'CREASE.  —  The  T.C.  has 
decided  to  increase  the  price  of  electricity,  from  June  last,  by  l.o  per 
cent,  to  ordinary  consumers,  and  to  fuither  advance  the  charges 
by  10  per  etnt.  for  every  increase  of  23.  (jd.  per  ton  in  the  price  of 
coal. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Standard  Tramway  Rajl.-^A  Conference 
of  Electric  Tramway  Engineers  was  held  (May.  1918).  in  Sydney, 
X.S.W..  to  consider  the  adoption  of  a  standard  grooved  girder 
tramway  rail  for  use  by  electric  tramway  undertakings  in  the 
Commonwealth.  Owing  to  the  difficulty — due  to  the  war — of 
importing  raUs  from  overseas,  the  manufacture  of  rails  in  Australia 
Ijecomes  necessary. 

The  Broken  HOI  Proprietary  Co..  Ltd.,  which  has  steel  works 
and  rolling  mills  at  Newcastle.  N.S.W.,  has  stated  that  it  will  con- 
sider the  installation  of  a  plant  to  roll  grooved  girder  rails  if  a 
standard  rail  is  adopted. 

The  Conference  passed  the  following  resolutions  : — 

1.  That  a  standard  girder  rail  be  adopted  for  the  tramways  of  the 
various  States  of  the  Commonwealth. 

2.  The  weight  of  the  girder  rail  for  tangent  track  shall  not  be 
less  than  90  lb.  per  lineal  yard  ;  the  exact  weight  being  subordinated 
to  the  design. 

3.  That  the  height  of  the  girder  rail  be  not  less  than  G  in. 

4.  That  the  width  of  the  tlange  shall  not  exceed  the  height  of 
the  rail  by  more  than  i  in. 

5.  That  the  Conference  is  agreed  that  the  form  of  groove  and 
guard  of  the  rail  should  take  the  form  of  the  present  standard  of 
the  American  Electric  Railway  Association. 

(i.  That  the  tread  of  the  proposed  section  of  rail  shall  approxi- 
mately conform  to  that  shown  in  blue  print  No.  3,365  of  the  Adelaide 
Municipal  Tramways  Trust. 

7.  That  Mr.  Cowdery,  engineer  for  permanent  way.  X.S.W. 
Government  tramways,  be  asked  to  get  from  the  manufacturers  the 
chemical  and  physical  tests  of  steel  that  they  can  guarantee  for 
tramway  purposes,  and  that  it  be  left  to  him  to  design  a  rail  in 
conformity  with  the  resolutions  of  the  Conference. 

The  tread  referred  to  in  resolution  (,6)  is  struck  to  a  radius  of 
12  in.,  with  a  75  in.  radius  on  the  running  edge,  which  the  Con- 
ference believed  would  tend  to  give  a  longer  Life  both  to  wheels 
and  raUs. 

Blackbarn. —  Service  Eestrictions. —  The  Tramway 
Committee  has  decided  that  the  tramway  service  shall  cease  at 
10  p.m.  daily,  and  not  start  untU  2  p.m.  on  Sundays. 

Bolton. — Increased  Fares. — The  Tramway  Committee 

has  abolished  workmen's  fares  on  certain  stages,  and  has  increased 
other  workmen's  fares  by  50  per  cent.  The  service  has  also  been 
reduced. 

Continental. — Austria. — The   couditious   prevailing  in 

Vienna  are  illustrated  by  the  report  submitted  to  the  City  Council 
on  the  electric  tramway  system,  according  to  which  tramways  are 
practically  the  only  means  of  transport  in  the  city,  and  they  have 
to  convey  soldiers  and  to  transport  coals,  potatoes,  and  vegetables. 
In  the  past  four  months  1.900  dead  bodies  have  been  conveyed  by 
the  tramways  to  the  suburban  cemeteries.  The  number  of  cars 
runnini;  is  reduced  to  780.  20  of  which  have  to  be  withdrawn  each 
week  for  repairs,  and  there  is  no  means  of  getting  them  repaired. 
There  is  no  material  with  which  to  make  the  repairs,  and  the  men 
in  the  workshops  are  so  underfe<l  that  they  have  not  the  strength 
to  do  the  work.  More  than  half  the  employes  are  women,  and 
those  iii  the  workshops  are  of  very  little  use.  The  only  material 
available  for  insulation  in  the  motors  is  silk,  such  as  was  formerly 
used  in  making  dresses,  and  this  is  extravagantly  expensive.  The 
company  maintains  that,  in  order  to  ensure  a  fairly  normal  service 
in  winter,  it  is  necessary  at  once  to  stop  the  running  of  ears  at 
9  p.m. — Miiriihi;/  I'ual, 


Darwen. — Service  Restrictions. — The  T.C.  has  decided 

that  the  tramway  service  shall  not  commence  uutil  2  p.m.  on 
iiundays  and  shall  cease  at  10  p.m.  every  day. 

Dewsbury. —  Fare  Increase. — h\  order  Lo  discourage 
short-distance  travelling,  the  Tramway  Committee  lias  decid<-<l  to 
in<;rease  the  fare  for  the  first  mile  to  1  Jd. 

Halifax.  —  Proposkd     Linkinc-im'.  —  The     Trjimway 

Committee  has  decided  not  tu  entertain  the  proposal  to  (connect  tlie 
mains  of  the  Y'orksliire  E.P.  Co.  with  the  Corporation  mains,  in 
order  to  secure  a  stand-by  supply.  The  estimated  coat  of  the 
scheme  was  1 3,000. 

Wag  ES. — The  Corporation  has  increased  the  wages  of  male  tram- 
way workers  to  25s.  per  week  over  pre-war  rates. 

Price  Increase. — The  Electriiity  Committee  has  recommended 
that  the  charge  for  energy  used  in  connection  with  the  tramways 
l)e  increased  from  IJd.  to  lid.  per  unit. 

Leicester. — Wages. —  The  Tramway  Committee  has 
increased  its  employes'  wages  by  3s.  per  week,  making  25s.  over 
pre-war  rates. 

Liverpool. — Fare  Revision.  —  The  Corporation  has 
increased  the  Id.  tramway  fares  to  IJd.,  and  has  instituted  shorter 
Id.  stages. 

London. — L.C.C. — Only  half  a  million  copies,  half  tlie 

usual  number,  of  the  tramway  map  and  guide  are  to  be  issue<i  in 
■1918-19. 

A  tramcar  burst  into  flames  while  proceeding  along  the  Peckham 
Road  on  Saturday  night.  No  one  was  injured,  and  the  still  burn- 
ing car  was  pushed  by  another  car  to  the  depot  at  Camberwell 
Green. 

On  Monday  two  tramcars  became  interlocked  at  the  junction 
where  Clerkenwell  Road  joins  lloseljery  Avenue,  and  traffic  on  the 
lines  was  stopped  for  some  time.  Meanwhile,  both  east  and  west- 
bound cars  had  to  be  diverted  over  other  routes. 

L.U.T. — A  loose  trolley  head  tore  down  the  overhead  wires  on 
both  roads  of  the  system  at  Brentford,  and  disorganised  the  service 
during  the  week-end. 

Monte   Video.— Strike. — Collisions   between  the  police 

and  the  tramway  strikers  have  taken  place,  and  there  have  lieen 
several  casualties.  The  Trade  Unions  have  declared  a  general 
strike. — Fiiuineier. 

Newcastle. —  Fire. —  Damage    estimated    at    .£150,000 

was  done  by  a  fire  which  occurred  on  Sunday  last  in  the  electric 
train  sheds  covering  five  acres  on  the  North-Eastem  Railway. 
There  were  97  self-propelled  electric  coaches  under  cover  at  the 
time,  and  the  woodwork  of  many  of  them,  also  that  of  the  plat- 
forms, was  quickly  involved.  In  all  38  of  the  coaches  were  burnt, 
together  with  a  quantity  of  tools  and  almost  the  wholeof  the  sheds. 
Steam  trains  were  used  to  deal  with  traffic  to  the  coast. 

Nottingham.  —  Service  Reduction.  —  In  order  to 
economise  energy,  the  T.C.  has  entirely  discontinued  the  Sunday 
tramcar  service. 

Preston. — Year's    Workinh. — The    receipts    of    the 

Corporation  tramway  department  last  year  amounted  to  £63,097, 
an  increase  of  £5,413  over  the  previous  year,  and  expenditure  in- 
creased by  £7,4(33.  The  net  profit  was  .C4.158,  against  £7.581. 
After  contributing  £5,500  to  the  relief  of  rates,  and  paying  £2,381 
out  of  revenue  to  the  new  car-shed  and  offices,  the  credit  balance 
of  the  revenue  account  stood  at  £1,738.  The  reserve  fund  was  in- 
creased to  £52,231,  of  which  £43.375  has  been  invested  in  war 
securities  and  £7,734  used  for  capital  purposes. 

Radcliffe. — Price  lNCREA.SE.^-The  T.C.  has  applied  to 

the  Bury  Tramway  Committee  for  increeised  payment  for  energy 
supplied  to  the  Radcliffe  tramways. 

South  port. — Increased  Fares. — The  Tramway  Com- 
mittee has  recommended  an  increase  of  .id.  on  all  Army  fares. 

Stalybridge. — Year's  Worki.ntj. — During  the,pa.st  year 

the  income  of  the  tramway  department  of  the  Stalybridge,  Hyde, 
Mossley,  and  Dukinfield  Tramways  and  Electricity  Board  was 
£55,903  and  the  expenditure  £40,186.  Interest  and  special  pay- 
ments accounted  for  £11.804,  and  £8,862  was  transferred  to  the 
sinking  fund,  leaving  a  deficit  on  the  year's  working  of  £4,949. 

Wolverhampton. — Year's  AVorking. — The  accounts  for 

the  year  ended  March  Slstilast  of  the  Corporation  tramway  under- 
taking show  that  the  gross  profit  for  fjm  year  was  £29.850,  to  which 
must  be  added  £2.189  on  motor  ctar-a-baucs  account,  representing 
a  total  of  £32,039.  which  was  disposed  of  as  follows  :— Interest  on 
capital.  £5.616  :  income-tax  on  profits,  £308  ;  repayments  of  loans. 
£6,219  ;  improvements.  £198  ;  reserve  and  renewals  fund,  £4.351  : 
maintenance  and  repairs  suspense  account.  £8.767  ;  rate  relief. 
£6,580.  Tlie  expenditure  was : — Operating  costs.  £28.946,  an 
increase  of  £4,84.5  ;  general  charges,  £5.635.  an  increase  of  £121  ; 
maintenance. and  repairs,  £8.047.  an  increase  of  £912.  The  income 
was  16'67d.  per  mile  run.  or  £76.193.  an  increase  of  £10,347.  The 
car-miles  run  were  1.096,868,  and  passengers  carried  numbered 
17,126,210  ;  total  working  expenses  i)er  car-mile,  13"7d. ;  number 
of  passengers  per  car-mile.  1  ,"■'6. 


160 


THE    ELECTRICAL    KEVIEW,    [voi.  83.  no.  2,125,  auucst  kj,  i918, 


CONTRACTS  OPEN  AND  CLOSED. 


OHBN. 

Australia. — SepteinluT  Itli.  A'iotorian  IJaihvny  ('dinniis- 
aioneis.  )S0O  lifrhtinjr  transformers  for  sisrnal  system.  A  copy  of 
the  specificntion  may  \ie  seen  at  tlie  In<i\iiry  Office  of  the  Depart- 
ment of  Overseas  Tra<le  (Development  ami  Intellifrence)  in  London. 

Spain. — Tendei's  an-  invited  for  the  snpj)ly.  pitlitr  new  or 

seconil-hanJ,  of  one  three-phase  transformer,  !l,t;O0/22()  volts. 
140  KW..  ."0  cycles:  one-tliree-phase  motor,  220  volts,  1.51)  H.I'., 
I.OUO  K.i>..\i. :  one  i>.c.  jrenerator,  compound-wound,  lOO  K\v.. 
.")00  volts,  1,U00  H.i'.M.  Tenders  to  be  sent,  in  duplicjite.  to  tlie 
offices  of  La  Sociedad  Tranvia  de  Mondariz  a  \'i«ro.  Calle  Gi'nova  111, 
Madrid. 

Au^iist  23rd.  The  municipal  authorities  of  Don  Benito  are 
inviting  tenders  for  the  concession  for  the  electric  li(?htin»  of  the 
town  :  no  specific  period  is  mentioned. 

Wigan.  —  Corporation.  August  19tli.  E.xtensiou  to 
eny^ine  room  and  switch  room.     Borough  Engineer. 


CLOSED. 
Bridlington.  — T.C.      Coal    for   tbe   Electricitv    Works. 
BuUcroft  i'\raiii  washed  smalls.    Mr.  W.  B.  Wilson,  York.'   il  1  C.s.  4d. 
per  ton. 

Carnarvon. — Electricity  Committee.  Conversion  of  the 
Diesel  enjrine  to  run  on  tar  oil,  £107.  Electric  Construction 
Co.,  Ltd. 

Slieffield. — City  Council. 

Steul  ihimiiey  at  Neepsenil  power  house.— .Mr.  u.  Looiier. 

Salford. — Town  Council. 

titd. — 8-in.  stroke  tramw&y  slottiug  macliine  anil 
-16  steel  elbow  pipes,  £195. 

Swansea. — Harbour  Trust. 


William  Muir  &  Ck)., 
accessories,  £190. 
Stewarts  &  Lloyds,  Ltd.- 


Half  a  mile  7/12  aerial  raWe,  Jioi:  one  mile  7/14  ditto,  i'65 

ditto,  i'28.—W.  Richard,  Ltd. 
Two  miles  No.  Sgalvanised  steel  wire,  46s.  cwt.— Richard  Join 

and  Morris. 


one  mile  7/lH 
son.Clapham, 


NOTES, 


National  Electricity  Supply. — A  conference  of  repre- 
sentatives of  publicly-owned  electricity  undertakihfrSon  the  North- 
East  Coast  was  held  at  Newcastle  on  Aug-ust  4th,  the  Lord  Mayor 
(Sir  Geortre  Lunn)  presidinfr,  to  consider  the  report  of  the  Board  of 
Trade  Committee  on  Electricity  Supply.  The  feeling-  of  the  meeting 
was  not  against  the  scheme,  but  was  strongly  opposed  to  billk  supply 
stations  Ijeing  in  private  hands,  and  a  memorandum  was  coiisidered 
with  a  view  to  representations  being  ma<le  to  the  Government  in 
favour  of  such  plants  being  controlled  by  a  public  Electricity 
Board.  The  proceedings  were  adjourned  foi-  a  fortnight,  without 
a  decision  being  come  to,  in  order  that  a  pending  report  on  the 
same  subject  from  the  Law  Committee  of  the  Municipal  Corpora- 
tions Association  might  be  considered. 

Volunteer  Notes. — fiONDON  Army  Troops  Companies, 

Volunteer  Engineers.— Headquarters  :  Balderton  Street,  Gros- 
venor  Square,  W.  1 . 

Corps  Orders  No.  34.  hy  Lieut.-Oolopel  C.  B.  Clay,  V.D.,  Commanding:— 

Captain  of  tht  W«Jt.— Capt.  E.  G.  Fleming. 

Next  lOT  /Jufi/.— Capt.  W.  Hynam. 

Monday,  August  19th.— Demolition  Lectures,  5.80  and  7.30.    Signallers,  6.30. 

Tuesday,  August  20th.— No.  3  Company,  Entrenchments,  5.30.  Lecture  : 
"  March  DiscipUne  "—Officers  and  N.C.O.'^s,  at  6.30.    Recruits'  Drill,  fi.SO. 

Wednesday,  August  21st.— No.  1  Company,  Entrenchments.  6.30.  Recruits' 
Drill,  6.30. 

Thursday,  August  22nd.— No.  2  Company,  Entrenchments,  6.0.  Recruits' 
Drill,  6.30.    SignaUers,  6.30.    Ambulance  Section,  6.30.    Band  Practice,  7. 

Friday,  August  23ra.— Range,  5.30—6.80  and  7.30—8.30.  Lecture  :  "  Railway 
Transport " — Otficers  and  N.C.O.'s.  6.30. 

C.  HioGixs,  Capt.  R.E.,  Adjutant. 

Guide  to  Wandering  Airmen. — According  to  the  Timca, 

a  Swiss  Federal  Cross,  lighted  with  electricity  and  over  50  yards  in 
dimensions,  has  been  installed  on  a  plateau  near  the  Franco-Swiss- 
German  borders  for  the  guidano?of  belligerent  aeroplanes. 

Fatalities. — On  tlie  7th  inst..  an  inquest  was  held 
at  Stourport,  touching  the  death  of  Arthur  Wilson  (Ki),  of  Till 
Street,  who  was  killed  at  the  Portwood  Spinning  Co.'s  works,  where 
he  was  employed  as  a  mechanic's  apprentice.  Evidence  was  given 
that  on  Tuesday,  lost  week,  the  deceased  and  the  electrician.  Edgar 
Oldham,  went  to  the  top  of  the  hoist  to  repair  an  installation.  The 
current  had  been  switched  off.  Whilst  deceased  was  in  contact 
with  a  terminal,  he  suddenly  called  out  :  "  Oh  !  it's  alive,"  and  fell 
across  the  beam.  Oldham  prevented  him  from  falling  down  the 
hoist  well,  and  lifted  him  out  on  the  roof.     Artificial  respiration 


W.13  tried,  without  suci^ss.  Oldham  said  that  when  on  the  ronf 
directly  afterwawla,  the  hoist  man  tWilliain  .lohn  Barrett)  said 
"  I  must  have  touched  the  switch  with  my  nhoulder."  He  had  im 
reoolleotion  of  touching  it  with  sufficient  force  to  put  the  i  urreiil 
on.-  A  verdict  of  "  Aitcidentjil  death  '  wiia  returned,  no  one  lieiii' 
til  blame. 

.An  ini|Uiry  \va.s  held  at  Newcastle-upott-Tyne,  on  the  7th  inst., 
into  the  circumstances  of  the  death  of  Stanley  Dunn  Bavin  tlVi, 
an  apprentice  iilatcr.  of  Wallsend-on-Tyne,  who  was  killed  at 
the  Xeptuue  Works  of  Messrs.  Swan,  Hunter  A:  Wi'gham  Richard- 
son, Ltd.,  Walker,  on  Friday.  2nd  inst.  .lohn  Stanley  College,  an 
apprentict^  plater,  stated  that  lift  and  Bavin,  with  others,  were 
engaged  in  imnching  a  shell  bar  at  an  electri<;ally-driven  machine. 
The  bar  was  held  by  an  overlio:«l  crane,  and  Havin  was  steadying 
the  bar  with  a  'dog  "  bar.  Witness  had  hold  of  one  of  .the  chains 
l)y  which  the  bar  was  slung,  when  he  receivetl  an  electric  shock. 
Looking  round,  he  saw  Bavin  on  the  ground,  .\iithony  Vashke- 
vich,  foreman  electrician,  said  he  examined  the  machine  after  the 
accident,  and  found  that  the  terminal  wires,  .as  a  result  of  the 
vibration  of  the  machine,  had  become  bare  and  dropped  on  to  the 
compensator-box,  on  whioh  there  were  signs  of  burning.  The  only 
explanation  he  could  give  of  the  accident  was  that  the  earthing 
wire  from  the  compensator- box  to  a  water  pipe  had  become 
defective  :  it  was  practically  burned  through,  and  came  off  in  his 
hands  when  he  touched  it.  The  machine  where  the  accident 
occurred  ha<;l  been  working  night  and  day  for  three  months.  It 
was  overhauled  in  .June.  Witness,  in  answer  to  Mr.  \\LJJ.  Lauder, 
factory  inspector,  said  that  if  tlie  machine  hiul  been  projHrly  earthecl 
it  would  not  have  become  charged  in  such  a  way  as  to  give  a  shock 
to  the  man  working  it.  He  agreed  that  copper  wire  twisted  round 
the  tubes  carrying  the  cable  and  twisted  round  the  water  pipe  was 
not  a  proper  way  to  earth  a  machine.  A  verdict  of  "  Acci- 
dental death  "  was  returned,  and  the  jury  expressed  the  opinion  that 
the  means  used  to  earth  the  machine  were  defective. 

In  order  that  expert  opinion  might  be  obtained,  the  Dublin  City 
Coroner  (Dr.  L.  Byrne)  adjourned  an  inquest  respecting  the  death 
of  Dennis  White,  electrician,  which  occurred  at  a  munition  factory 
where  he  was  employed  on  rewiring  work  at  a  hooter.  The  evi- 
dence showed  that  deceased  wa.s  seated  on  an  iron  girder,  with  his 
hands  on  an  overhead  electric  wire,  which  happened  to  be  alive, 
and  he  received  a  shock  at  200  volts.  When  the  current  was 
switched  off  he  fell  15  ft.  on  to  the  cement  floor,  his  head  striking 
a  machine  in  the  fall. 

The  works  superintendent  'said  the  wire  was  dead  on  the 
morning  of  the  occurrence,  as  the  current  had  been  switched  off 
the  night  liefore.  Witness,  after  the  accident,  found  one  of  the 
wires  partly  cut,  aud  the  insulation  was  cut  ;  the  deceased  was 
finding  out  whether  the  circuit  was  alive  or  not.  It  proved  to  be 
alive,  and  when  he  cut  through  it  he  received  the  shock.  White's 
employer  said  the  circuit  did  not  comply  with  the  Regulations  of 
the  Home  Office  or  those  of  the  Institution  of  Electrical  Engineers 
or  the  Dublin  Corporation  ;  it  should  never  have  been  connected  in 
the  way  it  was.  The  house  surgeon  at  Stevens's  Hospital,  where 
White  was  taken,  said  that  except  for  what  had  been  stated 
he  had  no  evidence  that  the  man  had  received  an  electric  shock. 
He  hal,  however,  sustained  a  depressed  fracture  of  the  skull. 

Wood    Pipe    Line   in    New   Zealand.— There  has  been 

completed  at  Oamara,  New  Zealand,  a  large  wood  pipe  for  the  con- 
veyance of  water  in  connection  with  the  liorough  electricity  works. 
The  pipe  is  36  in.  in  diameter,  and  is  continuous  throughout  its 
whole  length  of  1,635  ft.  It  has  been  laid  in  a  trench.  Its  adoption 
was  practically  forced  upon  the  Borough  Council  owing  to  the 
impossibility  of  procuring  iron  pipes  of  the  dimensions  required 
in  connection  with  the  hydro-electric  undertaking.  The  pipe  was 
made  in  Australia,  and  is  intended  to  supply  water  to  two  Pelton 
wheels  at  a  pressure  of  105  lb.  per  sq.  in.,  developing  fi50  H.p.  con- 
tinuously. It  is  a  continuous  stave  wood  pipe  with  steel  clamping 
bands,  and  has  a  thickness  of  1!  in. — Hoard  of  Trade  Jaurnal. 

A   110,000-Volt    Line    to    Berlin.— It  is  reported  from 

Berlin  that  the  supply  of  electrical  energy  from  the  great 
power  station  at  Golpa-Zschoinewitz  to  the  German  capital 
has  recently  commenced.  The  .scheme  has  been  carried  out 
on  behalf  of  the  Ea.w  Material.s  Department  of  the  War 
Office,  and  in  this  way  a  proposal  whioh  occupied  the  atten- 
tion of  experts  prior  to  the  wai-  lias  now  been  icaUsed.  The 
Kaw  Materials  Department  was  induced  to  proceed  with  this 
undertaking  owing  to  the  necessity  for  ensuring  a  supply  of 
energy  particularly  to  works  engaged  on  war  contracts  in 
Greater  Berlin,  and  the  electrical  transmission  of  power  is 
said  to  represent  a  saving  of  from .  300  to  400  tons  of  coal 
per  day  in  the  supply  of  coal  in  Berlin.  The  length  of  the 
110,000-volt  overhead  conductors  i.^  81.81  miles;  the  three 
stranded  cables  are  of  aluminium,  each  of  a  cross  section  of 
120  sq.  mm.  The  conductors  are  arranged  on  Hewlett  sus- 
pension and  straining  insulators  attached  to  iron  masts,  and 
an  iron  earth  cable  of  50  square  mm.  is  placed  over  the 
three  conductors.  The  masts,  -n-hich  are  erected  at  intervals 
of  250  metres,  have  been  adapted  for  the  accommodation  of 
three  further  conductors.  Wooden  sleej>ers  were  selected  as 
the  foundation  for  the  suspension  masts  and  concrete  for 
the  stay  and  angle  masts.  The  sub-soil,  however,  was  in 
part  so  unsatisfactory  that  the  use  of  iron  concrete  piles  had 
to  be  resorted  to  for  the  foundation.  It  i-s  possible  to  trans- 
mit 20,000  KW.  over  the  line.  The  trau.sformers  at  each 
end  are  of  16,000  Kw.,  and  have  aluminium  windings. 
and  the  distribution  plant  at  Berlin  is  at  0,000  volts.  The 
installation  was  begun  in  October,  1917,  and  most  of  the 
work  had  to  be  carried  out  during  the  winter. 
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Institution  and  Lecture  Notes. — Institute  of  Metals. — 

The  autuDin  meetiiij;  will  be  held  in  the  rooms  of  the  Chemical 
Society,  Burliuyton  House,  Piccadilly,  W.  1,  at  7.i5  p.m.,  on 
Tuesday,  September  10th.  and  4  p.m.  on  the  foUowino:  day,  con- 
cluding' the  same  evening.  Amongst  the  papers  to  be  read  axe  the 
followinsr : — "  The  Effect  of  ProgrressiTe  Cold-work  upon  the 
Tensile  Properties  of  Pure  Copper,"  by  W.  E.  Alkins  ;  "  Grain 
Growth  in  Metals,"  by  Z.  Jeffries,  D.Sc. ;  "Annealing-  Cold-EoUed 
Aluminium  Sheet  by  Abbreviated  Exposures  at  Various  Temper- 
aturps,"  by  R.  J.  .-Vnderson,  B.Sc.  Met.E. 

Royal  Society At  a  special  general  meeting-  called  to  consider 

the  proposed  expulsion  of  enemy  members,  it  was  decided  that  the 
delegates  of  the  Society  should  raise  the  question  at  the  forth- 
coming conference  with  the  representatives  of  the  Academies  of 
.\llied  nations  iu  October. 

Diesel  Engine  Users'  Association, — At  the  July  meeting  the 
usual  annual  donation  to  the  benevolent  fund  of  the  I.E.E.  was  voted. 
Correspondence  was  reported  with  the  Board  of  Trade  in  regard  to 
exempting  from  the  operation  of  the  Lighting.  Power,  and  Heating 
Order,  so  far  as  electricity  supplies  are  concerned,  consumers  in 
areas  in  which  electricity  is  generated  by  means  of  Diesel  oil 
engines,  on  the  ground  that  such  electrical  undertakings,  hail 
already  eft'ected  an  important  economy  in  the  use  of  coal. 

There  was  a  short  discussion  on  the  subject  of  a  recent  alteration 
in  the  nature  of  certain  lubricating  oils  used  by  members  of  the 
Association,  and  some  criticism  in  connection  with  the  supply  to 
certain  undertakings  of  a  substitute  oil  iu  place  of  the  lubricating 
oil  formerly  supplied.  A  discussion  took  place  on  the  paper  on 
"  .Vtomisation  and  Turbulence,"  which  had  been  presented  at  the 
previous  meeting  of  the  Association  by  Mr.  P.  H.  Smith,  who.  in 
his  reply,  gave  information  concerning  the  advantages  and  dia- 
;ulvantages  of  the  different  systems  of  burning  tar  oil  in  varying 
conditions  of  loading  and  size  of  cylinders.  Referring  to  ([uestions 
that  had  been  asked  concerning  mixtures  of  petroleum  fuel  oil  and 
tar  oil,  Jlr.  Smith  stated  that  he  did  not  think  mixed-  oils  Satis- 
f,-u;tory.  and  that  he  would  much  prefer  to  run  an  engine  on  a 
straight  oil. 

Inland  Water  Transport. — Mr.  Bonar  Law  has  informed 

Mr.  F.  W.  Fryer  that  his  plan  for  the  development  of  inland  water 
transport  by  continuous  cable  haulage  is  to  be  considered  by  the 
Select  Committee  of  the  House  of  Commons  on  Canal  Development. 

Electric  Annealing. — Electrk-  annealing  is  being  used  at 

Brea.  California,  for  restoring  crystallised  oil-well  casing  and  rotary 
drill-pipes,  particularly  the  latter.  One  joint  is  treated  at  a  time. 
It  takes  about  1.")  minutes  to  heat  a  (i-in.  pipe  by  electricity  to  the 
required  temperature.  A  pressure  of  600  lb.  per  sci.  in.  is  applied 
to  the  ends  of  the  pipe  during  this  period. 

Appointments  Vacant. — Sliift  engineer,  for  the  Borough 

of  Rawtenstall  Electricity  Works  :  assistant  charge  engineer, 
"jiis.  +  2(is.  ^  12i  per  cent.,  for  the  West  Ham  Corporation 
Electricity  Supply  ;  junior  mains  assistant  engineer,  £170  p.a..  for 
the  Fife  Electric  Power  Co.  ;  shift  engineer,  65s.  +  12  j  per  cent.,  for 
the  Leigh  Corporation  Electricity  Works  :  charge  engineer  for  the 
Bury  St.  Edmunds  Corporation  Electricity  Works.  See  our 
advertisement  pages  to-day. 

A  Tribute  to  Central-Station  Men: — 

.Some  are  doing  their  bit  on  shore. 

And  some  on  the  mighty  sea, 
Some  in  khaki,  some  in  blue, 

But  such  as  the  likes  of  we  ; 

Are  doing  our  bit  from  day  to  day. 

But  never  a  soul  can  see 
That  we  are  serving  our  home  and  King 

With  loyal  fealty. 

Xo  stripes,  no  chevrons  or  ribbons  gay 

Adorn  our  arms  or  chest. 
We  might  be  slackers  or  shirkers,  but 

If  it  is  put  to  the  test, 
You'll  find  that  most  of  us  wanted  to  join 

The  forces  with  the  best 
.  Red  blood  of  Britain's'manhood  who 

Have  gone  to  their  last  long  rest. 

We  couldn't.     We're  told  that  we  must  stop 

At  home  and  defeat  the  Hun, 
By  running  the  Central  stations  from 

The  set  to  the  set  of  sun. 
So  that  the  great  munition  works 

Can  turn  out  shells  by  ton. 
But  never  a  word  of  praise  to  say* 

Our  duty  is  well  done. 

We  do  not  ask  for  a  medal  of  bronze. 

Or  yet  for  an  O.B.E., 
But  in  the  wheel  of  munitions  we 

Are  really  the  hub,  you  see  : 
So  when  you  speak  of  aeroplanes,  guns, 
"*  Just  think^of  the  likes  of  we. 
Who  toil  and  slave  'mid  the  turbines"  «ar. 
Is  a  central-station  man's  plea. 
P.  GoppoN-  HiKATT,  Derby. 

This  must  be  poetic  licence :  the  immense  importance  of 
electricity*  supply  in  the  national  service  has  been  cordially  recog- 
nised by  Cabinet  Ministers  and  other  prominent  men,  and  we  have 
often  drawn  attention  to  the  facts  in  our  own  columns. — Ed.*. 
Elec.  Rev. 


The  Home  Front. — Shorter  working  houre,  without  a 
wages  reduction,  are  demanded  by  the  engineering  trades,  and  the 
Employers'  Federation  has  been  asked  to  arrange  a  conference  to 
discuss  the  question. 

The  Plantation  Rubber  Industry. — In  the  Times  Trade 

Supplement  for  Atigust,  Mr.  J.  S.  51.  Eenuie  gives  interesting 
particulars  of  the  plantation  rubber  industry.  The  following  data 
are  given  in  regard  to  the  location  and  domicile  of  all  the  known 
rubber  plantations  :— Domiciled  in  the  United  Kingdom,  1,189.328 
acres  ;  in  Straits  Settlements,  98,095  acres  :  in  Federated  Malay 
States,  118,348  acres;  in  Ceylon,  57,000  acres:  in  Shanghai 
(British'),  HO.oOO  acres  :  in  Holland  and  X.E.I..  260,000  acres^;  in 
France  and  Belgium,  100,000  acres  ;  in  U.S.A.,  55,000  acres  :  and 
in  Germany.  3,400  acres  ;  or  a  total  planted  area  of  1,911,171  acres. 
It  will  be  seen  that,  based  on  domicile,  the  British  Empire  holds  con- 
trol of  very  nearly  80  per  cent,  of  the  -whole  planted  area.  If  we 
rely  on  situ  or  place  where  planted,  the  control  will  be  vested  as 
follows  : — 

Bkitisu. 

F.M.S.  and  Johore 807,491  acres 

S.  Settlements        ...     1.59,500     ,. 

Ceylon  229,695-  .. 

South  India 41,820     ., 

B.Borneo 29,880     .. 

B.  Burmah 26,399     .. 

South  Sea  Islands 5,000     ., 

A  total  of  1,299,786  acres,  or  67  per  cent. 
Dutch  and  Others. 

Sumatra       352,455  acres 

.Java 238,830     „ 

Dutch  Borneo 10,100     ., 

Cochin-China         10,000     ,, 

A  total  of  611,385  acres,  or  33  per  cent. 

When  in  or  about  the  y^ar  1920  the  above  planted  areas  are 
wholly  mature  the  resultant  annual  crop  will  be  about  380,000 
tons,  and  will  be  under  control  in  the  following  manner  : — British, 
290.000  tons  ;  Dutch  and  others,  90.000  tons. 

Mr.  Rennie  estimates  that  in  1920,  if  Peace  had  come,  unless 
some  restriction  on  the  supply  of  raw  materials  to  our  enemies  were 
enforced,  present  enemy  and  neutral  countries  would  consume 
55,000  and  the  United  Kingdom  and  Allies  325,000  tons.  That  is 
to  say,  they  would  obtain  nearly  15  per  cent,  of  the  crop  at  the 
same  price  per  lb.  as  those  who  have,  by  foresight  and  patience, 
brought  the  industry  to  its  present  position.  The  existing  average 
market  value  of  an  acre  of  planted  rubber  is  £135,  and  with  a  cost 
of  production  of,  say,  Is.  all  in,  a  normal  selling  price  of  2s.  per  lb., 
and  an  output  per  acre  per  annum  of  375  lb.,  the  resultant  profit  * 
jier  capital  unit  of  JC135  is  £18  15s.,  or,  say,  14  per  cent,  on  capital 
invested. 

Using  up  Old  Dry  Cells. — In  An/iales  des  Postes,  Tele- 

ijmphes,  ft  THrpIioiiex.  Messrs.  Reynaud-Bonin  and  Houdas  give 
particulars  of  investigations  made  by  the  French  Telegraph 
and  Telephone  Department,  with  a  view  to  utilising 
dry  cells  which  have  been  exhausted.  They  find  that, 
as  a  rule,  only  one-eighth  of  the  manganese  peroxide  is  decom- 
posed ;  the  old  zinc  is  useless,  the  electrolytic  paste  is  dried,  up,  and 
crystals  of  ammoniacal  zinc  chloride  pervade  the  paste,  &c.  By 
taking  the  cell  apart,  washing  the  ba^  which  contains  the  positive 
electrode,  cleaning  off  the  crystalline  incrustation,  and  putting  the 
bag  to  work  again  with  a  new  zinc  and  a  new  electrolytic  paste,  the 
cell  thus  rebuilt  is  capable  of  giving  quite  a  considerable  percentage 
of  its  original  output.  A  fiirther  improvement  can  be  made  by  pul- 
verising the  depolariser  and  immersing  it  in  a  10  per  cent,  solution 
of  hydrochloric  acid  for  24  hours,  to  remove  the  zinc,  ammonia, 
reduced  manganese  oxide,  &c.,  and  using  the  purified  peroxide  in 
the  construction  of  new  cells. 

Wireless  Station. — The  Telefunkeu  Co.,  of  Berlin,  is  to 
construct  a  wii-eless  station  near  Kootwyk  (.Holland)  to  the  order 
of  the  Dutch  Minister  of  Waterways,  for  communication  between 
Holland  and  its  East  Indian  Colonies. 

Educational. — University  of    London    Engineering 
College. — Session  1918-19. — The  next  session  commences  Septem-  , 
ber   30th.      Particulars  of    the   electrical    engineering  day   and 
evening  courses  are  given  in  our  advertisement  pages  to  day. 

Italian  Combine  in  Electrical  Industry.— H.M.  Consul 

at  MDan  states  that  a  limited  liability  company  has  been  formed 
with  a  capital  of  64  million  lire  (to  be  increased  to  80  millions')  to 
absorb  Messrs.  Franco  Tosi,  of  Legnano,  the  Officine  Insubri  (ex 
Langen  &  Wolff),  and  the  Soc.  Elettrotecnica  Galileo  Ferraris  (ex 
Thomson-Houston). 

A  Science  Conference. — .^t  the  invitation  of  the  Royal 

Society,  a  Conference  of  representatives  of  Allied  nations  will  be 
held  in  London  on  October  9th  to  discuss  the  future  conduct  of 
scientific  work  hitherto  carried  out  by  international  organisations. 
-Vmongst  the  subjects  to  be  dealt  with  are  standards  of  measure- 
ment, in  which  the  foremost  place  is  held  by  the  metric  system  ; 
the  investigation  of  scientific  problems  in  which  co-ordination  of 
observation  is  essential  ;  the  economical  division  of  work  :  inter- 
national scientific  congresses  ;  and  the  International  Association 
of  Academies,  which  aims  at  co-ordinating  the  activities  of  inter- 
national undertakings. 
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OUR    PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  eimnecteil  with  thr 
technical  or  the  commercial  side  of  the  profession  and  indiixtnj. 
also  electric  tramway  and  railway  o/Hcials,  to  keep  readers  of  Iht 
ElkctbicaIj  Rkview  posted  as  to  their  movements. 

Central  Station  and  Tramway  Officials. — The  Staffonl 
It.  hiift  iniii'a.-<(l  I  lie  ,s.nl;irv  of  the  olpctrical  engint'ci  lioiii 
t-KW    lll^.  ;i   >iar  to  MUSI  JCs. 

Nolscin  Town  Council  ha.s  incioa.scd  tlio  salary  of  Mr. 
Xavu>k,  fltvlncai  ongintvr,  liy  -aS}  ix>r  aunuin. 

Soiith|X)rt  Corporation  Tramways  Conimittop  rtcoiiiiin'iiils 
that  thf  salary  of  Mr.  KiiNDREW.  general  uiunagor,  hi'  iii- 
ireaseil  from  M'.M  to  £-100  per  year. 

The  l'ct<'rliorough  T.C.  has  advanced  the  silary  of  >lr.  T. 
I!ii\\  i.A.Nli.  .Ktiiif.'  fk'ctrical  engineer,  from  i;'278  to  £'3ii0  a  year. 

The  Maiilcnlioad  T.C.  has  incveas<^d  the  salary  of  the  elcc- 
Iriuil  )iit;ineer.  Mr.  MlLTOx,  by  •_'U  jxt  cent. 

Mr.  WiiAciG,  A.M.I.E.E.,  the  municipal  electrical  engineer, 
I'aarl.  Cajie  Province,  has  been  appointed  engineer  t<i  the 
KoH'ylont<'m  Mines,  Ltd.,  Orange  Free  State." 

Mr.  H.  H.  Lincoln,  assistant  engineer  and  draughtsman 
to  the  Shelleld  Tramways  Department,  has  been  granted  three 
months'  leave  of  absence  for  health  reasons. 

(ieneral.— Mr.  H.  G.  Williams,  M.Sc.,  who  was  formerly 
on  the  engineering  staff  at  Messrs.  Siemens  Brothers  Dynamo 
Works  at  Stafford,  has  been  approved  as  Conservative  and 
I  nioiiist  candidate  for  the  Combined  Universities  Parliamen- 
tary Division.  He  was  at  one  time  President  of  the  British 
I  nivcrsity  Students'  Congress. 

Mr.  LvoALL,  the  well-known  electrical  engineer,  who  has 
been  visiting  South  Africa  to  report  on  behalf  of  Messrs. 
Merz  &  Co.  on  the  electrification  of  the  S.  African  railways, 
has  completed  his  investigation  and  is  returning  to  England. 

Mr.  John'  Br.iby  is  leaving  Wimbledon  Corporation  elec- 
tricity works  to  take  up  the  ix>sition  of  engineer-in-charge 
with   the  Woking  Electric  Supply  Co.,  Ltd. 

Roll  of  Honour.— Private  H.  T.  Devrnish,  Cheshire  Regi- 
ment, formerly  in  the  genei-al  office  of  the  India-Rubber  Co., 
Silvertown,  and  Private  E.  Spooner,  Northants  Regiment, 
who  was  in  the  instrument  department  of  the  same  com- 
jiany,  are  prisoners  of  war  in  (jermany.  Corporal  T.  Pdr- 
CHASE,  R.F.A.,  who  was  in  the  cashier  and  buyer's  office  of 
this  company,  has  been  wounded  in  Italy. 

Lieutenant  (Acting-Captain  and  Adjutant)  V.  C.  Russell, 
Suffolk  iiegiment.  younger  son  of  Mr.  Stuart  A.  Russell, 
Works  manager'of  'the  ludia-Rubbcr  Co.,  has  been  awarded 
the  D.S.O.  for  the  following  act  of  gallantry  and  devotion 
til  duty  in  the  field  :  — 

"  ."M  a  period  when  the  situation  was  critical,  the  front 
having  been  forced  in  and  the  flank  in  the  air,  he  took 
charge  as  the  parties  fell  back  and  organised  a  fresh  defence 
line,  under  heavy  fire,  which  he  held  "for  several  hours. 
Later,  when  forced  again  to  withdraw,  he  was  the  last  to 
leave,  aad  then  only  when  the  enemy  were  within  40  yards." 

Ijieutenant  Russell  was  awarded  the  Militarv  Cross  in  Nov- 
ember, 1917,  and  a  bar  in  March,  1918.  He  has  also  been 
twice  mentioned  in  dispatches,  and  twice  wounded. 

Corporal  D.  Clark  has  re<«ived  a  commission,  and  is  por- 
ceeding  to  Ripon  for  training.  Previous  to  enlisting  in  the 
Ti.N.L.  Regiment  he  was  on  the  staff  in  the  Darwen  Tram- 
way  Manager's  office. 

Cunner  \V.  R.  1V.ERMSS,  Anti-Aircraft  Service,  who  has  dieil 
..I   dlnes.s.   was  an  electrician  witli  Mr.  Hunt,  ol   S.  Cji.yil.in. 

l.ieiit(.Mant  (.-Vcting  Captain)  R.  B.  Wilmshurst,  Lines 
Kegiiiient.^  who  has  gained  the  Military  Cross  for  gallautrv 
and  devotion  to  duty  by  subduing  a  fire  amongst  anjinuni- 
tioii,  IS  the  youngest  .son  of  Mr.  T.  B.  Wilmshurst  electrical 
<Tigmeer  tor  the  borough  of  Derby.    LI<(  has  risen  from  tlie  raidcs 

Sapper   R.   T.   Jackson,    who  joined    the   Roval   Engineers 
Irom  the  Rugby  .Works  of  the  British  Thomson-Houston  Co 
Ltd..  has  been  drowned  w'hilst  on  active  .service. 

Private  J.  Holt,  died  of  wounds,  was  formerly  emploved 
by  Messrs.  Charies  Macintosh  &  Co.,  lid.,  electric  cable 
manufacturers.   Hulme.   Manchester. 

(humer  P.  Houghton,  R.F.A.,  wounded  for  the  second 
time,  and  now  in 'hospital  at  Gloucester,  was  an  apprenticed 
c  ectrician  with  Messrs.  Heyes  &  Co.,  electrical  engineers 
ot  Wigan.  '^  ' 

.  Acting  Capiiin  .7  H.  Semi'LE,  Gordons,  reported  wounded 
IS  a.  son  of  Mr  and  Mrs.  Robert  Semple.  Kirkbum,  Tanziek- 
nowe,  Cauibuslang.  He  joined  the  armv  on  the  outbreak  of 
the  war,  and  received  his  commis.sion  on  the  field  at  the 
battle  of  Loo.s  September,  lOl.o.  He  ha,'!  been  Acting  Captain 
.since  iSovember.  Prior  to  the  war  he  was  with  Messrs 
.Mavr.r  &  Coulson.  electrical  engineers,  Gla.sgow 

(  harles  S.MjNPi.jn-'i.  A.B..  Royal  Navy,  who  was  in  (he  om- 
I'loyment  ..f  the  Central  Electric  Supply  Co.  at  Grove  Road 
-enerating  station  prior  to  enlistment  m  1914.  died  of  acute 
neuritis  on  July  •26th.  whilst  on  actw  '^rv,ce 

Second-Lieutenant  R.  A.  JA^fESOK,  Roval  Scots,  who  was 
fomeriy  on  the  staff  of  the  telegraph  department  of  the 
(t.P.(X  at  Edinburgh,  has  been  killed  in   action 

Captain  J.  B.  .Jamison  RoyaJ  Irish  Rifles,  whose  death  in 
action  has  been  confiiroed,  was  employed  in  the  Belfast  Cor- 
poration R  electricity,  department  for  some  eighteen  years. 


Lieutenant  .1.  Gin'i.  ■2nd/lth  Quot-n's  Royal  W'est  Surre> 
KifAinient  (.son  of  Mi.  .biiiu's  Cray,  managing  diiector  of  tin: 
Electric  Coiistruclion  Co.,  Ltd.),  has  Uxwi  awarded  the  Croi.\ 
de  Guerre   (1st  dasf)  with  palm  leaves. 

Obituary.— Mr.  I' hank  Gakreti. — The  dctith  occurred  on 
.\iigust  -Jnd  of  Mr.  I'lank  Garrett,  head  of  Messrs.  Kichard 
(.aiK'll  A  Sons,  the  well-known  agricultural  engineers,  and 
makers  of  the  (iariett  patent  oiectrie  wagon,  of  1/ciston 
Works,  lj.'istoii,  Suffolk.     He  was  71   years  of  ago. 

U.  llEMilci.— The  death  is  announced  of  Prof.  Olaus  lien- 
rici.  LL.D.,  F.K.S.,  Emeritus  ProfcKsor  of  the  Central  Teeli- 
nical  College,  aged  IS.  J'rof.  Henriei  was  justly  lo\e(l  anil 
ie.s|ieclcd  by  the  many  sluilents  who  alli'lided  hi.s  lectures, 
and  by  his  former  colleagues,  and  occupied  a  iiromiiient  posi- 
tion  in    British   matheniaticai  circles. 


and   steel, 
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NEW     COMPANIES     REGISTERED. 

Brown    Bayley's    Steel    Worlis,    Ltd.    ( ir)l,UOO).— Rej^is- 

luid    .\umLst    UK.      CiipiMl,    i-SUO,00()    iJi    £r>    shares    (KlO.UUO   prel.).       lo    Ijke 
over    the    bushiess   u/    brown    U;i>''<-> 's   ^l>!^'l    W  urks,    Ltd., 
and    to   carry    on    the    business   o[    nlanufaclurers   of    iron 
coke,   electric    light   and    heat;   chemical    man 
makers,    shiuhuilders,    mechanical    .iininr.i- 

Armitagc,    ,M.r.,    I'arnley    Hall,    I...   i   ,    

Uore  Moor  House,'  Sheffield,  M.ii'  '  H 
Hamilton,    Carlton    Club,    S.W.,    .In.    i...  ,    .;u 

Old    VVhittington,    near   Che»terH<lil,    i ., 

K.  Maniprice,  Norwood,  Dora,  ShcrtiLld,  nia 
1.  Hagon,  33,  Main  Road,  Handsworth,  n 
H.   Ashford,  3a,    Waterloo  Street,   Uirmingha 


I-.      The    subscfil)ers    are  :  — 
1,   aUO   shares;    W,    Armitai 
Army,    200    shares;    Lord 
n.s;    H.    Urearley,    lilmwoc 

1    ^.l.el   works,  200  shares; 

er  of  steel  works,  200  siiarc 
.Sheftiuld,  secretary,  1  shai 
n,  chartered   accountant,   1  slla 


itage,  M.l>.,  W.  Arniitag.:,  Lord  K.  H 
Iprice    (all    British).      Minimum    cash    subscript 
1,  £1,000  shares  or  slock.     Registered  office :  A 


Th£  first  d: 

H.  Brearky,  M.  R.  1 
Seven  shares.  Quatifici 
clifle,   Sheffield. 

Fabric    Rubber    Co.,    Ltd.    (151,073). — Private   company 

Keyistered  July  30th.     Capital,  il'i.OUO  in  £1  sliariij..     Manufacturers  ol^  ind" 
rubb<jr  goods,   waterproofs,   airship   proofing,   leather  goods,   electric 
general    contractors     to    Governments,    States,    railroad,    shipping,    and    otiiei 
companies,  ficc.      The  subscribers   (each   with   100  shares)  are  : — .M.   I*'.   Eranken 
burg,    i,    Park    Lane,    Higher    Broughton,    Manchester,    rubber 
S      T.    Kowe,    Dunoon,    Wilbraham    Road,    Chorlton-cum-Hardy, 
buyer;    H.    Standring,    Braeside,    221,    Urnlston    Road,    Strelford 
accountant.      'The   first    directors   are  :    M.    K.    Frankenburg,    S. 


and 


tacturer ; 
ncorporated 


Kowe 


nd 


-Private    com- 
es.    Manufacturers 


17a,     Edinburgh 


H.    Standring. 

East   London   Mica    Co.,    Ltd.    (151,149). 

pan).  Registered  August  blh.  Capital,  *1,000  in  £1  sha 
of  and  dealers  in  mica  and  talc,  \c.  The  subscribers  ar 
Hastfield  Road,  VValthamstow,  'mica  merchant,  400  shares 
Connaught  Road,  Chingford,  mica  merchanl,  -JUO  shares, 
tors:  C.  G.  Grout  and  1\  H.  Butler.  Registered  ollii 
Road,   Walthanistow,-  E.  17. 

Pneumatic  and  Electric  Syndicate,  Ltd.  (151,145). — Pri- 
vate company.  Registered  August  tith.  Capital,  £50  in  2s.  shares.  To 
acquire  the  option  to  purchase  patents  for  improvements  in  pneumatic  and 
electrical  appliances,  &c.  The  subscribers  are:— R.  Warner,  10,  Walbrook, 
K.C,  accountant,  9  shares;  Alethea  Warner,  same  address,  clerk,  1  share. 
Table   "  A  "    mainly    applies.     Solicitor  :    W.   Sparks,   32,    Walbrook,    K.C. 

A.  M.  T.    Syndicate,    Ltd.    (151,149). — Private    company. 

Rcgislered  August  Olh.  Capital,  £5,000  in  4,500  10  per  cent.  pref.  shares 
of  £1  each  and  10,000  def.  shares  of  Is.  each.  To  acquire  the  patent  rights 
in  an  instrument  for  automatically  teaching  the  Morse  Code,  '&c.  The  sub- 
scribers (each  with  one  pref.  share)  are  :— C.  F.  Gold,  465,  London  Road. 
Isleworth,  land  agent;  H.  Whitwell,  49,  Fontayne  Road,  Stoke  Newington, 
advertising   agent.     The  direct^irs   are   to   be  appoint«d   by    the   sulwcribers. 

Domestic  Electric  Co.,  Ltd.  (151,091),— Private  com- 
pany. Registered  August  Isl.  Capital,  £100  in  £1  shares.  To  sell,  deal  in, 
and  manufacture  combustion  engines  and  other  machinery,  &c.  The  sub- 
scribers {each  with  one  share)  are; — H.  A.  Ormc,  Newbridge,  Walfrerhamp- 
ton;  C.  Smith,  3,  .Salter's  Hall  Court,  Cannon  Street,  E.C.  4,  solicitor.  The 
first    directors    :n  e  ;    VV.     I'aul    and    II.    Orme. 

Howard    Electrical    Co.,    Ltd.    (151,085)— Private    com- 


■d    July    :ils 


Ciui 


hi;,  Loughborough  K 
(_iamniond,  120.  K.i- 
J.  T.  Kemp.  1!),  Hi 
S.    G.    Leach,   2(i.    .\i 


Hal,'  £5,000    in    £1   .shar. 
jjassengers    ;ind    goods 
with    one    ord.    share) 

.s.       ICIecti 
,    supplier: 
are:— M. 

ical    engi 

*    of    elee 

Howard 

idglord,    Notts.,    fkclric 
Vest    Hiidgford,    Notts., 
West    Kridgford,    Notts., 

al    engine! 
electrical 
electrical 

•r;    H.    I-: 
engineer 
engineer 

OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


1.  H.  Brooker  &  Co.,  Ltd. — Memorandum  of  satisfac- 
tion in  full  on  July  24th,  lOIS,  of  debentures  dated  March  22nd,  1911,  and 
May    ath,    1917,    securing   £250   anil    £1,100    respectively. 

Urban    Electric    Supply    Co.,    Ltd. — Mortgaije   or   char).;e 

.b.led  J.uly  4th,  1918,  to  secure  advances  not  exceeding  £75.000.  charged  on 
all  the  undertaking,  property,  and  assets,  present  and  future,  including  un- 
called capital  (floating  charge),  ranking  immediately  after  the  charges  already 
created  to  secure  the  first  mortgage  debenture  stock  issued  and  to  be  issued. 
Holder  :    Minister    of    Munitions. 

Lainj^,   Wharton,    Ltd. — Memorandum   of   sali.sfaction    in 

full  on  July  16th.  1918,  of  mortgage  delientures  dateil  January  Hh,  191S. 
securing  £Zfl0,  has  been  filed.  .Also  registered  :  Mortgage  dehiuitui-e  datfd 
lulv  26lh.  1918.  securing  iSIIO.  charged,  on  all  real  :ind  person;iI  propern, 
present  and  fulur.-,  inijUriing  uncalled  capital.  Holdei  :  Mini.t.-i  of  Moni- 
tions. 

Maxim  Lamp  Works,  Ltd.— Particulars  of  ^4,000  deben- 
tures created  April  8th.  1918.  filed  pursuant  to  Section  93  (3)  of  the  Com- 
panies (Consolidation)  Act,  1908.  the  amount  of  the  present  issue  being 
£3,000.  Property  ch.-irged  The  company's  undertaking  and  property,  pre- 
sent   and    future,    including    uncalled    capital.      No    trustees. 

Harry  W.   Cox  &  Co.,   Ltd. — Lssues  on   .September  1st, 

1913,  of  debentures  securing  £100.  part  of  a  series.  Satisfaction  in  full  on 
June  20th,  1918,  of  debentures  dated  September  Isl.  19I:J,  securing  £100,  has 
also  been  filed. 
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CITY     NOTES. 


The  report  for  tlie  year  endtd  Marcli 
Wesdnjjliouse  fllst  la.st  shows  $15,405,681  surplus  income 
Kleclric  and  alter  charges,  inchiding  ail  taxes,  a  de- 
.Alanufacturing  crease  of  $'2,674,208.  This  surplus  was 
Co.,  U.S.A.  equal  to  .$J(J.-29  a  share  on  $74,81'2,65u 
capital  sto<^k  outstanding,  against  $15.10 
carucd  the  year  before,  when  the  capital  stock  outstanding 
was  $.5y,855,-50O  up  to  February,  lOlT,  at  which  tirjic 
$15.000,00*J  new  common  stock  was  issued.  Gross  earning.s, 
$96,785,407,  against  $iS9,'2'25,44'2;  .sales  cost,  including  ta,\es 
and  adjustments.  $S0,'2-25,937,  against  $72,077,7o'2 ;  manufac- 
turing profit,  $15,509,470,  against  $17,461,690;  other  income, 
$1,325,263,  against  $1,386,547;  gross  income,  $16,834,733, 
against  $18,848,237;  interest,  $1,429,052,  against  $768,348; 
surplus,  $15,405,681,  against  $18,079,889;  preferred  dividends 
$329,902,  against  $279,909;  common  dividends,  $5,310,946. 
against  $3.7.50,000;  balance,  $9,794,833,  against  $14,049,980 
Gross  earnings  (salesi  billed)  include  shipments  since  .June 
15th.  1917,  from  the  machine  works  (formerly  Westinghouse 
Machine  Company) ;  aJso  $4,536,000  for  munitions.  The 
volume  of  sales  billed  for  the  regular  products  of  the  company 
was  greatly  in  excess  of  any  previous  year.  At  April  1st  the 
value  of  unfilled  orders  in  hand  was  $147,857,580,  of  which 
$110,185,007  was  for  the  company's  regular  products.  No 
facilities  heretofore  employed  on  regular  products  are  en- 
gaged on  munition  work.  In  addition  to  the  regular  quarterly 
dividends  at  the  rate  of  7  per  cent,  per  annum  on  the  pre- 
ferred and  common  stock,  a  special  "Red  Cross"  dividenl 
was  paid,  making  a  total  of  $5,610,848  for  all  dividends  during 
the  year-.  Net  surplus  is  $26,404,694,  an  increase  of  $8,299,.396 
over  1917.  The  chairman  reports  :  In  the  latter  part  of  1936 
a  proposal  was  submitted  to  the  directors  for  the  purchase 
of  a  small  portion  of  the  holdings  in  the  British  Westing- 
house  Electric  &  Manufacturing  Co..  Ltd.,  in  order  that  a 
controlling  interest  might  be  tran.sferred  from  thb  United 
States  to  England.  After  careful  consideration  the  directors 
concluded  that  the  commercial  position  of  the  British  West- 
inghouse Eleetrio  &  Manufacturing  Co.,  Ltd.,  would  be  im- 
proved if  the  control  of  that  company  were  owned  in  England 
instead  of  the  United  Stat<>s,  but  decided  that  the  .sale 
of  the  entire  holdings  was  the  only  satisfactory  solution  of 
the  situation.  Accordingly  negotiations  were  concluded  under 
which  the  holdings  of  4  per  cent,  debenture  stock  and  pre- 
ference and  ordinary  shares  in  the  British  company  were 
sold  to  a  syndicate  formed  in  London  (Electric  Holdings, 
Ltd.)  and  payment  therefor  has  been  received  in  5  per  cent. 
prior  lien  debenture  bonds  maturing  in  10  years.  These 
bonds  are  secured  by  the  pledge  of  all  the  said  securitiej 
sold  and  certain  other  additional  collateral.  This  change  in 
the  investments  was  made  without  change  in  book  values, 
and  has  therefore  not  affected  the  balance-sheet. 


Carbide  ^Amalgamation. — The  directors  of  the  Alby  United 
Carbide  Factories  propose  to  purchase  the  Nitrogen  Products 
and  Carbide  Company.  The  latter  owns  the  cyanamide  works 
at  Odda,  Norway,  to  which  the  .\lby  Company  supplies  a 
large  proportion  of  its  output.  It  is  proposed  to  capitalise 
and  distribute  a  portion  of  the  reserve  by  allotting  one  addi- 
tional ordinary  £]  .share  for  every  eight  held,  ft"  is  prii|Kis»'il 
to  incre>ase  tlie  capital  of  Alby  United  to  ;62,3.JO,(J00  by  the 
creation  of  ],62."i,iKH»  new  ordinary  shares  of  £i  each,  ranking 
pari  past^ii  with  the  existing  ordinary  shares.  Treasury  .sanc- 
tion has  been  obtained  to  the  issue  of  the  necessary  capital 
and  its  u.se  for  the  purposes  of  this  scheme.  Nitrogen  Pro- 
ducts will  go  into  liquidation  and  its  assets  and  liabilities  will 
be  taken  over  by  Alby  United,  which  will  give  in  exchange 
shares  in  its  own  capital.  Alby  United,  as  the  holder  of 
60(J,035  .shares  of  Nitrogen  Products,  is  not  to  be  entitled  to 
claim  any  allotment  of  shares  nor  to  be  liable  to  pay  any 
sums  unpaid  in  respect  of  its  holding  ih  JSIitrogen  Products. 

W.  T.  Henley's  Telegraph  Works  Co. — Dividend  on  the 
preference  shares  at  the  rate  of  4i  per  cent,  per  annum,  less 
income  tax,  for  the  half-year  ending  June  30th  last,  payable 
on  the  31st  inst.  .Also  an  interim  dividend  on  the  ordinary 
shares,  to  be  paid  on  the  31st  inst.,  of  2i  per  cent.,  less 
income  tax. 

^  South  Metropolitan  Electric  Light  and  Power  Co.,  Ltd. — 

The  transfer  register  and  register  of  members  will  be  do.'ied 
from  August  19th  to  31st  (both  days  inclusive),  for  the  pvc- 
paration  of  warrants  for  dividends  payable  the  31st  in.st.  on 
the  7  per  cent,  cumulative  first  preference  shares  and  6  pei- 
cent,  cumulative  .second  preference  shares  for  the  half-vear 
ended  .Tune  30th,  191S. 

IMcctro-BIeach  &  Byproducts.  Ltd. — Tnlcrini  dividend  in 
rFf.pfct  of  the  i;uri"enl  year  of  31  per  cent  ,  less  mcome-'a;- 
at  •1.':  6d  in  the  S^.  on  *'he  preference  shares,  such  dividend 
btmg  pa^■able  on  September  l.?t  next  to  the  registered  holders 
of  the  preference  shaves  on  .\uguBt  9th. 

BlackpooLFIeetwood  Tramroad  Co. — Interim  dividend  of 
4s-    per  share,  free  of  tax.  the  same  as  a  year  ago 


Lanarkshire  Tramways. — 7  percent-,  per  annum  (7s.  per 
.--hare),  less  tax,  for  half-year  (interim),  payable  17th  inst. 
1  .ast  year,  6^  per  cent,  per  annum. 

London  &  Suburban  Traction. — It  is  not  proposed  to  pay 
an  interim  dividend  on  preference  shares  on  loth  inst.  Last 
year,  no  interim  di\idenil  was  paid. 

Bromplon  &  Kensington  F.leclricity  Supply 7  per  cent. 

IX'i- 'annum    (3s.  6d.   jx.'r  share),  le&s  tax,  on  oidinary  shaa'cs 
for  half-year  (interim).     Last  year.  8  per  cent,  per  annum. 

Leyland  Motors  (1914). — Lilcrini  dividend  on  ordinarv 
-haies,    pavable    Septemiier    10th    to   holders    registered    3(lth 

Hl.-t. 

Hong'Kong  Tramway, — 7d.  per  share,  less  tax  (in- 
terim), pay-able  in  Hong-Kong  21st  inst.  Last  year  5  2-5d. 
[xn-  share. 

Stock.  Exchange  Notices. — Aoplications  have  been  maje 
to  the  Stock  Exchange  Committee  to  aDow  the  following  to 
be  quoted  in  the  Official  List : — ■ 

Callender's  Cable  &  Construction  Co.,  Ltd.— 40,000  addi- 
tional ordinary  shares  of  £5  each,  fully  paid. 

Chili  Telephone  Co.,  Ltd.— Further  issue  of  22,000  shares 
of  £5  each,  fully  paid  (Nos.  66,001  to  88,000). 

Lancashire  Dynamo  &  Motor. — Final  dividend  of  6d.  per 
share  on  the  fully-paid  £1  ordinary  shares  for  1917,  and  an 
interim  dividend  of  ]s.  pei-  share  for  the  year  1918  on  the 
same  class  of  shares,  both  free  of  income  tax. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
At  this  holiday  season  of  the  yeai-,  it  has  been  customary  to  "  seize 
the  opportunity  "  in  this  column  of  comparing  the  day's  quotations 
with  those  that  ruled  at  the  begiuniug  of  the  year.  But  with 
remembrance  of  the  war's  anniversary  so  shortly  passed,  it  would 
appear  more  appropriate  to  match  the  current  prices  with  those 
prevailing  at  the  end  of  July,  1914,  ou  the  eve  of  the  outbreak  of 
war.  and  accordingly  the  tables  which  follow  will  point  the  differ- 
ences that  remain  as  a  net  result  of  the  period. 

Taking  first  the  Ordinary  shares  of  electricity  supply  companies, 
this  is  the  comparison  : — 

JulT  27th,       August  7th, 
Share.  1914.  19i8.  Fall. 

Brompton  and  Kensington ...         1)J  6i     ,  2i 

Charing  Cross  5i  3i  2J 

Chelsea  ii  31  15 

City  of  London  lii  119  45 

County  of  London     ...         ...       12  10-J  IJ 

Kensington     ...         ...         ...         7i  oj  2i 

London  ...         ...         ...         l^V  IJ-  iV 

Metropolitan M  3i  s 

St.  James'       ;)„  6-|  3i 

South  London  ^r's  3  -f";, 

Westminster 85  6  25 

It  is  to  be  noted  that  whereas  securities  paying  fixed-interest 
have  fallen  heavily  during  the  period,  shares  of  a  speculative 
nature  have  in  many  cases  improved.  London  Electricity  Supply 
shares  are  mostly  of  .a  sound  investment  quality  ;  and  although 
dividends  have  fluctuated  mildly  during  the  period,  the  shares  ha\-<- 
little  claim  to  be  called  speculative  in  any  seuse.  Mori'over,  the 
industry  has  been  hardly  hit  by  such  peculiar  circumstances  as,  for 
instance,  "Summer  Time,"  and  the  falls  in  prices  are  not  sur- 
prising, considering  aH  things. 

Electric  Railway  issues  present  the  following  changes  : — 


Stock. 

.July  27th, 
1914. 

August  7th, 

1918.                  Fall. 

Central  London 

Metropolitan 

District           

Underground  Income 
ditto              "A" 
ditto              £10  paid  . 

21J 

S8 

.        7/(1 

2.1 

ti2J                 20.; 
23f                13J 
21J                — 
86                   2 
6/6                 1/- 
2.',                 

Heavy  falls  have  occurred  in  some  of 
stocks  and  shares,  as,  lor  instance  ;— 

the  colonial  and  foreign 

Stock. 

.lulv  27th, 
1914. 

August  7tli,        Kiseor 
1918.                fall. 

British  Columbia  Def. 
Brazil  Traction 

.      107 
r,i', 

40.'.           -    Ii6i 

4  6!         -    i;u 

Canadian  General 
Kaministiquia 
Melbourne  Electric  ... 
Blexican  L.  and  V.    ... 

ditto       I'irflt  Kuiids 
■^loulerey  Five.^ 
River  Plate  Electric... 
Victoria  Falls  Pref.  ... 

Mexicans  have  suffered  hea-vily  because  of  the  long-protracted 
chaos  in  the  country.  Canadian  investments,  after  a  bad  time, 
began  to  improve  as  one  aud  another  of  the  industrial  companies 


!<li 

r.' 

—  .i:?'. 

m 

42 

-     S^ 

240 

13.T 

-105 

13'? 

23/9 

J-  !0' 
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started  inakiiiy  munitions.     A  "  grood  "  ijroiip  is  that  of  the  Tele- 
graph anil  Telephone  list,  as  these  prices  show  ; — 


July  arui, 

August  7th, 
1918. 

Rise  01 

stock. 

1914. 

(all. 

Anglo- American  Pref. 

...     108} 

!)« 

-  r2} 

Direct  U.S.  Cable      ... 

r.i 

«4 

+     s 

Eastern            

...     1304 

158) 

+   38 

Eastern  Extension     ... 

...       I2J 

15i 

+     2i 

Globe  Teleirraph 

...    11} 

Hi 

+     3J 

Great  Xorthern 

...     32.5 

374 

+      5 

Indo-European 

a9 

58i 

—      ■! 

Marconi           

11?, 

4J 

+     2,' 

Weiit  India  and  Panama 

1| 

1(^ 

+ 

Western          

...    \n 

IG 

+    2i 

Mannfaoturini;  shares  make  the  most  interesting  (Troup,  but 
comparisons  are  difficult,  owinfr  to  the  number  of  share  bonuses 
,ind  other  gifts  which  the  fortunate  proprietors  have  received.     We 


must    make    shift    according 

V    with    a 

list    that 

is    obvioi] 

inadoiuate  :— 

July  27ih, 

August  7th, 

Rise  ov 

SUarc. 

1914. 

1918. 

lay. 

Uabcock  A:  Wilcox 

.          -'} 

U 

+  U 

British  Aluminium 

1 

n 

+    I 

B.  Westinghouse  Pref. 

li 

2ii! 

+  1-,'. 

Callenders 

.      lU 

19} 

+  7S 

Edisou  "A"           

-'/- 

45/- 

-f4H/ 

India-Rubber 

11 

16} 

+  7} 

Telegraph  Con 

.       3sj 

44} 

+  6 

6  13    4 

R  LS     4 

7  10    0 


This  is  a  very  brief  summary  of  the  movements  of  prices  in 
shares  connected  with  the  electrical  industry,  but  it  helps  to  show 
clearly  the  trend  of  business  over  the  last  four  years. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Eleotricitv  Companies. 

Dividend  Price 

. ^-^ — .  .\ug.  6.  Rise  or  fall 

1916.  1917.  1918.  thisweeli. 

Brompton  Ordinary 9        10  64  —            , 

Charing  Cross  Ordinary     ....       5         4  3i  —  ^ 

do.       do.       do.       4JPrel...       4^       44  3i  — 

Chelsea 3         5  34  — 

City  of  London         8         8  111  -K  J 

do.       do.    6  per  cent.  Pref.  ..66  9|  — 

County  of  London 7         7  10|  — 

do.          do.      6  per  cent.  Pref.        6         6  10  — 

Kensington  Ordinary          ....        6         7  54  — 

London  Electric       Nil      Nil  I'i  — 

do.        do.      6  per  cent.  Pref.  ..45  3|  — 

Metropolitan 3         4  3^  — 

do.         4*  per  cent.  Pref.    ..       ii       ih  84  — 

St.  James'  and'  PaU  Mall  . .        . .        8'       9'  6|  xd  — 

South  London           5         5  3  — 

South  Metropolitan  Pref 7         7  21/-  — 

Westminster  Ordinary       ....        7         9  G  —  g 

Telegbaphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6         6  96  — 

do.            Def HI*  225  ■(■  1 

Chile  Telephone       8'        8"  7i  xd  -l-  J 

Cuba  Sub.  Ord 7         7  10  — 

Eastern  Extension 8         8  154  — 

Eastern  Tel.  Ord 8         8  158ii  +  1 

Globe  Tel.  and  T.  Ord 7        7  14g'  — 

do.        do.        Pref fi         6  10  — 

Great  Northern  Tel. '         . .         . .      24         22  37J  — 

Indo-European          13        —  te*  — 

Marconi           15        20  44  +  I 

Oriental  Telephone  Ord 10         10  3  xd  — 

United  R.  Platc'Tel 8         8  74  _ 

West  India  and  Panama    . .         . .      6d.       Od.  l-,^^  — 

Western  Telegraph            . . "       . .        8         8  16^  

Home    Rails. 

Central  London  Ord.  Assented   ..44  624  — 

Metropolitan 1         1  23|  xd  — 

do.          District                            Nil      Nil  21*  — 

Underground  Electric  Ordinary. .      Nil      Nil  28  ■^  } 

Ao.               do.        "A"        ..      Nil      Nil  6/H  -f  9d. 

do.              do.       Income  ..6         4  86  -tl^ 

Foreign    Tbams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  43  — 

Anglo- Arg.  Trams.  First  Pref.     . .        .5*       6J  34  — 

do.           do.      2nd  Pref.       . .        5|        —  24  — 

do.           do.      5  Deb 5         5  654  — 

Brazil  Tractions       Jl        . .        . .        —       —  4gi  _  \ 

Bombay  Electric  Pref.  ■     . .        . ,        6         6  94  xd  " 

British  Colmnbia  Elec.  Rly.Pfce.        5         5  614  ~ 

do.              do.        Preferred      Nil     NU  45  — 

do.               do.        Deferred       Nil     Nil  404  — 

do.              do.        Deb.      . .       44       44  m  - 

Mexico  Trams  5  per  cent.  Bonds..      Nn     Nil  444  — 

do.           6  per  cent.  Bonds..      Nil     Nil  36t  — 

Mexican  Light  Common  . .         . .      Nil     Nil  21  — 

do.              Pref Nil      Nil  39  — 

do.             1st  Bonds. .        . .      Nil     Nil  49  _ 


^     MASrFACTUlUNG  COMPANIES. 

Babcock  &  Wilcox              ..         ..  15  15  sic- 
British  Aluminium  Ord 10  10  ii^ 

British  Insulated  Ord 20  20  2 

British  Wcstinghouse  Pref.         ..  74  7J  2W 

Callenders       20"  2.>'  194 

do.        5  Pref 5  5  4' 

Castner-Kellner        22  20  3  ^ 

Edison-Swan,  fully_paid     . .         . .'  —        3!" 

do.      do.    4  per  cent.  Deb.    ..  4  4  7^ 

Electric  Construction        . .  74  10  l"'^ 

Gen  Elec.  Pref ]  e'  6  loS' 

„     'Jo-        Ora 10  10  18*  xd 

Henley--         25  26  ^ 

do.    44  Pref 41  4*  33 

India-Rubber 10  10  i4 

Telegraph  Con 20  20  44* 

•Dividends  paid  free  of  Income  Tax, 


6  0 
12  4 

5  4 

8  1 

17  8 

12  2 

3  0 

7  8 


MARKET     QUOTATIONS. 

It  ihonld  be  remembered,  in  making  use  of  the  figures  appearin(r 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  quantities  and  other  circumstances. 


[Wednesday,  August  14tb. 


CHEMICALS,  dbo. 

Latest 
Price. 

Fortnigdt'i 
Ino.  or  Oeo, 

0  Acid,  Oxalio 

per  lb. 

m 

a  AromoniaL-  Hal        

per  ton 

£&} 

a  Ammonia,  Muriate  (large  crystal) 

,, 

£75 

a  Bisulphide  of  Carbon 

„ 

a  Borax 

1, 

£18 

a  Copper  Sulphate 

„ 

±■65 

a  Potash,  Chlorate 

per  lb. 

2/6 

a        „        Perchlorate 

,, 

a;. 

a  Shellac           

per  cwt. 

m  5/. 

0  Sulphate  of  Magnesia 

per  ton 

£15 

a  Sulphur,  Sublimed  Flowers 

,, 

£35 

a       ,,         Lump      

„ 

£26 

a  Soda,  Chlorate        

per  lb. 

1/1 

a      „      Crystals         

a  Sodium  Bichromate,  basks 

per  ton 

170/- 

per  lb. 

METALS,   &c. 

c  Brass  (rolled  metal  T  to  12"  basis) 

per  lb. 

e     J,     Tubes  (solid  drawn) 

c     Ti     Wire,  basis 

„ 

„ 

c  Copper  Tubes  (solid  drawn) 

,, 

l/Hj  tc.  IW 

g      ,,       Bars  (best  selected) 

per  ton 

Xllil 

g      „       Sheet          

„ 

£Uil 

g      „       Rod 

,, 

£if;i 

d      „       (Electrolytic)  Bars 

£137 

d      „                „             Sheets     .. 

„ 

£152 

d      „                „             Wire  Rods 

,, 

£145 

d      „               „            B.O,  Wire 

per  lb. 

l/5i 

/'Ebonite  Rod 

„ 

8/- 

f       „       Sheet         

„ 

2/6 

n  German  Silver  Wire 

,, 

a/6 

A  Gutta-percha,  fine 

Jl 

6/10 

h  India-rubber,  Para  fine   . . 

3/- 

I  Iron  Pig  (Cleveland  warrants)    . . 

per  ton 

Nom. 

/     „    Wire,  galv.  No,  8,  P.O.  qual. 

,, 

£37 

^  Lead,  English  Pig 

,, 

g  Mercury         

per  bot. 

Nom. 

e  Mica  (in  original  oases)  small  . . 

per  lb. 

6d.  to  8/. 

■      „                1,            II      medium 

„ 

8/6  to  6/- 

e      „                1,            II      large  .. 

,, 

7/6  to  14/-  «  np. 

rf  Silicium  Bronze  Wire     ,, 

per  lb. 

1/Bi 

r  Steel,  Magnet,  in  bars 
(Tin,  Block  (English) 

per  ton 

„ 

n    „     Wire,  Nob.  1  to  16    .. 

per  lb. 

5/- 

(jnotations  supplied  by- 


a  a.  Boor  &  Co. 
c  Tbos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
/  India-Rubber,  Outta-Peroha  and 
Telegraph  Works  Co.,  Ltd. 


g  James  &  Shakespeare. 

h  Edward  TiU  &  Co. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Spns. 

r  W.  F.  Dennis  &  Co. 


An  Electrically-Operated  Shipyard. — On  July  2gtli  the 

first  keel-plate  was  laid  by  Sir  Wm.  Gray,  at  the  new  Egis  Ship- 
building Yard  and  Works.  The  project  was  embarked  upon  to  help 
in  anticipating  the  steps  required  to  maintain  British  shipping 
supremacy  in  commercial  competition  after  the  war.  The  chief 
promoters  of  the  undertaking  were  Sir  ,Tohn  Ellerman,  Bart.,  and 
Sir  Wm.  C.  Gray.  Bart.,  and  the  management  was  entrusted  to 
Messrs.  \V'.  Gray  &:  Co.,  Ltd.  A  site  was  acquired  on  the  banks  of  a 
river,  which  covers  nearly  10  acres,  and  the  sanction  of  the  Admiralty 
to  proceed  with  the  lay-out  of  the  yard  and  the  erection  and  equip- 
ment of  the  shops  was  granted  on  August  29th  last  year.  The 
shipyard  is  driven  throughout  by  electricity — electric  power  and 
lighting  are  taken  down  between  each  berth — supjilied  on  the  three- 
phase  system  by  the  County  of  Durham  Electrical  Power  Distri- 
bution Co.,  Ltd.  The  company  has  laid  a  special  high-tension  cable 
from  its  main  cable  system  into  the  shipyard  ;  this  main  termi- 
nates in  a  transformer  sub-station  situated  in  a  central  position  in 
the  shipyard,  adjacent  to  both  the  compressor-house  and  the  platers' 
shed,  where  the  bulk  of  the  electricity  will  be  used. 

Of  the  motors,  which  number  about  SO,  more  than  half  were 
supplied  by  the  British  Westinghouse  Electric  and  Manufacturing 
Co.,  Ltd.  The  distributing  boxes  for  the  power  system  throughout 
the  yard,  as  well  as  the  main  switchboard  in  the  sub-station,  which 
is  of  the  ironclad  type,  were  supplied  by  Messrs.  A.  Reyrolle  &  Co., 
Ltd.  The  transmission  system  between  the  sub-station  and  the 
various  distributing  centres  in  the  yard  consists  of  paper-insulated, 
three-core,  wire-armoured  cables,  manufactured  and  laid  by  the 
British  insulated  &  Helsby  Cables,  Ltd.  There  are  no  overhead 
wires  in  the  yard.  The  wiring  between  the  distributing  boxes  and 
the  individual  motors  and  starters  is  of  the  open  type,  supported  on 
insulators,  protected  in  steel  tubing  where  necessary,  and  ha«  been 
carried  out  by  Messrs.  Falconer,  Cross  &  Co. 

With  a  view  to  securing  continuity  of  operation  and  easy 
replacement  in  case  of  breakdown,  everything  has  been  standardised 
throughout  as  far  as  possible.  Consequently,  the  number  of 
different  sizes  of  motors  and  other  apparatus  used  in  the  yard  is 
very  small. 

The  system  of  lighting,  both  in  the  yard  and  the  offices,  is  of  the 
most  modem  type  and  exceedingly  generous,  since  it  is  realised 
that  good  lighting  brings  ample  return  in  good  work. 
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THE     POSITION     OF     THE     ELECTRO- 
TECHNICAL     INDUSTRY     OF     THE     WORLD 
DURING     THE     WAR. 


The  course  of  the  electrical  industry  of  the  world  duiing  the  war 
is  fully  treated  by  JLGurewitsch  in  the  Bulletin  ot  the  .\ssociation 
of  Swiss  Electrical  Engrineers.  Amonjr  the  industries,  he  says, 
which  have  underg^one  great  development,  not  only  in  belligerent 
but  in  neutral  countries,  the  electrical  industry  takes  an  important 
place.  From  the  outset  of  the  war.  the  electrotechnical  works  in 
Germany.  France.  Eng-land.  and  the  United  States  were  able  to 
adapt  themselves  quickly  to  the  manufacture  of  munitions,  and  lo 
realise  large  profits  thereby.  Let  us  take,  for  example,  that 
establishment  which  is  in  the  forefront  of  the  German  electrical 
industry,  the  AUgemeine  Electricitats  Gesellschaft.  According  to 
the  last  annual  report,  electrical  installations  actually  under  con- 
struction had  fallen  in  value  from  48.000.000  to  46.i;6o.oOO  maiks. 
Notwithstanding  this,  the  amount  of  business  transacted  was  very 
considerable,  which  is  explained  by  the  extensive  orders  from  the 
military  authorities  ;  the  gross  profit  realised  had  allowed  of  the 
making  of  large  extensions  to  the  works.  If  a  portion  of  these 
extensions  was  principally  due  to  the  needs  connected  with  the 
manufacture  of  munitions,  there  remained  no  inconsiderable  por- 
tion available  for  employment  after  the  war.  which  would  thus 
strengthen  the  financial  position  of  the  company.  The  net  profits 
realised  in  l!>lij-17  were  below  those  of  1H12-13  by  2.470,000 
marks  C30.370,00o  against  27, ',100.000  marks).  Other  electrical 
works  in  Germany,  as  well  as  in  the  other  belligerent  countries, 
achieved  similar  results.  But  the  manufacture  of  electrical 
material  generally  had  much  increased,  as  the  thousands  of 
works  supplying  war  requirements  created  an  enormous 
demand  for  electrical  machinery  and  plant.  The  rolling  mills 
in  America  during  191ij  made  calls  tor  electric  motors  of  a 
total  power  of  over  200.000  H.P.  (among  which  were  units  of 
6.000  and  10.000  H.P.).  while  from  1905  to  1916  the  yearly  increase 
in  the  same  industry  was  only  lietween  40.000  and  60.000  H.P.  The 
following  table  gives  (in  millions  of  dollars)  an  idea  of  the  growth 
of  electric  production  in  the  cases  of  three  of  the  chief  American 
companies  : — 

1912.         1914.         1916. 
General  Electric  Co.           ...         90  90  120 

Western  Electric  Co.           ...         73  60  105 

Westinghouse  Co 37  32  SO 

It  may  be  remarked  in  passing  that  the  first-named  company 
increased  its  capital  in  1917  by  §20,000.000. 

In  the  above  figures  war  material  is  not  included.  Furthermore, 
only  7  per  cent,  of  the  output  was  destined  for  ex]X)rtation  ;  all  the 
remainder  was  absorbed  by  the  home  market  of  the  States.  Never- 
theless, as  an  outcome  of  the  stoppage  of  German  exports  (.which 
in  1913  totalled  467.500,000  fr.,  against  1S9.000.000  fr.  for  England 
and  146,000.000  fr.  for  the  United  States)  the  exports  of  the 
American  electrical  industry  considerably  increased.  Hence  the 
total  exports  of  electrotechnical  products  rose  from  S28. 200.000 
in  1913,  519,960,000  in  I'.dl,  and  .824.340,000  in  1915.  to 
.$40,240,000  in  1916.  Thus  the  exports  of  1916  exceeded  to  .the 
extent  of  43  per  cent,  the  already  fine  figures  of  1913. 

Not  only  the  American  electrotechnical  industry  but  thatof  Sweden 
likewise  showed  excellent  results.  That  country  was  not  only 
able  to  supply  its  own  home  markets,  but  also  furnished  large 
quantities  of  electrical  products  for  exportation,  especially  to 
Russia.  The  largest  Swedish  electrical  concern,  the  AUmanna 
Svenska  Elektriska  Aktiebolag  at  Viisteras  (A.S.E.-i.")  realised 
in  1916  a  net  profit  of  12.400.000  kr.,  against  4.600.000  ard 
2.200,000  kr.  in  the  two  foregoing  years.  This  company  has 
increased  in  capital  from  26.O00.000  to  33.000.000  kr.,  and  acquired 
a  number  of  works — the  Nya  Forenade  Elektriska  .V.B..  the 
Svenska  Turbin  Fabriks  A.B.,  the  Liljeholmens  Kabelfabrik,  iVc. 
Besides  this,  it  has  set  up  a  foundry  and  a  porcelain  insulator 
works.  The  increase  of  the  company's  export  business  is  shown  in 
the  following  table  (.in  millions  of  kroner)  : — 


1913. 

1915. 

1916. 

Electrical  machinery     ... 
Other  electrical  goods  ... 

1.345 
1..587 

1.522 
1,096 

1.088 
1,653 

1912. 

1914. 

1916. 

139 

206 

39-4 

3-8 

6-2 

10-9 

Home  market 
Exports        

Exports  for  1916  were  thus  threefold  those  of  1912.  The  branch 
companies  of  the  A.S.KA.  in  Denmark.  England,  and  Russia  also 
did  good  business.  During  the  war  the  company's  posit  ion  was  so 
strengthened  that  it  no  longer  had  any  fear  of  foreign  competition  in 
Sweden.  For  example,  while  imports  of  electrical  machinery  from 
Switzerland  in  1913  were  316,000  fr..  and  in  1914  694,000  fr.,  the 
figures  in  1915  and  1916  fell  to  57.000  and  101,000  fr.  respectively. 

The  English  industry  was  too  much  occupied  with  war  supplies 
to  pay  attention  to  the  normal  market.  English  exports  conse- 
quently fell  off.  as  the  table  below  shows  (in  thousands  of  pounds 
sterling)  : — 

1913.  191.5.  1916. 

Exports  of  electrical  machinery      2,275         1.391         1.552 
Other  electrical  goods...         ...       5.405         3,169         4,107 

7.680  4,560         5,659 

In  consequence  of  the  enormous  demands  and  the  difiBculties  of 
manufacture,  even  for  the  home  market,  imports  of  electrotechnical 
products  into  England  showed  only  a  small  reduction,  namely  : — 


!.932 


!.618 


The  most  important  supplier  to  England  was  the  United  States. 
Switzerland  supplied  machinery  principally,  exports  rising  from 
1,234,000  fr.  in  1913  to  2.014.000  and  1.798,000  fr.  in  the  two 
following  yeai-s.  On  the  other  hand.  Swiss  exports  fell  in  1916  to 
642.000  fr..  and  in  the  first  nine  months  of  1917  to  452.000  fr.  It 
must  be  remarked  that  the  manufacture  of  electrical  machinery  in 
England  before  the  war  was  fairly  well  developed,  machinery 
figuring  as  30  per  cent,  of  the  total  electrical  exports.  It  must  be 
believed,  therefore,  that  after  the  war  electrical  construction  works, 
enlarged  and  strengthened  by  supplying  the  military  requirements, 
will  be  in  a  position  to  satisfy  all  the  wants  of  the  Empire.  The 
manufacture  of  electrical  machinery  has.  indeed,  attained  such  a 
development  in  England  that  the  Government,  on  November  16th, 
1917.  forbade  imports  as  unnecessary.  (.Besides.  Swiss  industry,  in 
the  matter  of  machinery,  can  hardly  struggle  against  that  of 
England,  as  the  former  is  10  per  cent,  dearer.) 

On  the  other  hand.  Swiss  exports  of  measuring  appliances  to 
England  greatly  increased  during  the  first  three  years  of  the  war, 
as  the  figures  below  show  (in  thousands  of  francs)  : — 

Jan. — Sept' 
1913.       1914.       1915.       1916.       1917. 

Control  and  measuring 

appliances 181         332         387         402  89 

Various 118         307         473         297         176 


299 


S60 


699 


265 


The  prospects  of  the  exportation  of  installation  material  into 
England  should  in  general  be  favoui-able.  for  English  manufacture 
of  this  material  was  very  little  developed  before  the  war.  insomuch 
that  Germany  exported  to  England  in  1913  goods  of  this  kind  to 
the  value  of  ',i, 752,000  marks.  In  reality,  however,  English  works  at 
the  present  moment  are  in  a  position  to  meet  home  wants,  and  to 
such  a  degree  that  the  Government  has.  for  example,  forbidden 
the  importation  of  meters. 

France  had  greatly  reduced  its  imports  of  electrotechnical  pro- 
ducU  ;  these  had  fallen  from  37,.500.000  fr.  in  1913  to  24,100,000  fr. 
in  1914.  and  to  24,400.000  fr.  in  1915.  But  as  since  then  the  military 
calls  for  electrochemical  and  electrometallurgical  products  have 
enormously  increased,  a  Very  intense  constructive  movement  in  the 
domain  of  hydraulics  has  begun.  In  consequence,  French  imports 
of  electrical  plant  in  1916  rose  to  a  value  of  151.300,000  fr.,  sub- 
divided as  follows  : — 

Fr. 

Electrical  machines  15,100,000 

-Apparatus  and  measuring  instruments  ...     15,400.000 

Cable  and  leads       14,000,000 

Armatures  and  machine  pai'ts      ...         ...       7,500,000 

Various  apparatus 9,300,000 

French  exports  fell  from  37.200,000  fr.  in  1913  to  28.000,000  fr. 
and  26.300,000  fr.  in  the  two  following  years  :  on  the  other  hand, 
they  rose  in  1916  to  46,300.0(X)  fr.  This  rise  is  chiefly  explained 
by  the  large  exports  of  electrodes,  which  varied  as  follows  : — 


1913  ... 

1914  ... 

1915  ... 
l:il6  ... 


Fr. 

8,560,000 

6.320,000 

12,090.000 

25,760,000 


From  the  point  of  view  of  quantity  the  export  of  electrodes  in 
1916  was  only  10  per  cent,  more  than  in  1913.  bvft  the  value  was 
trebled.  In  the  case  of  Switzerland.  French  exports  of  electrodes 
sank  to  a  third  in  the  same  period  :  765.000  fr.  in  1913  and 
244.000  fr.  in  1916.  We  said  previously  that  France  imported  elec- 
trical machines  to  the  ,extent  of  15,100.000  fr.  A  little  less  than 
half  of  these  imports  came  from  Switzerland,  which  exported 
machines  to  France  in  1916  to  the  value  of  6,900,000  fr.  (30  per 
cent,  of  the  total  exports).  In  1917  (January  to  September) 
exports  to  France  reached  the  figure  of  4.800.000  fr..  whereas  tor 
the  whole  of  1913  the  figures  were  only  4,170,000  fr.  The  con- 
siderable augmentation  in  the  figures  of  Swiss  exports  of  electrical 
machines  to  France  is  not  explained  merely  by  the  increase  in  the 
price,  but  also  by  the  larger  quantity — namely,  16.432  machines  in 
1913.  against  22.822  in  1916.  In  1914  and  1915  exports  fell  to 
3.000.000  and  3.500,000  fr.  respectively.  Swiss  exports  to  France  of 
"sundry  apparatus  "  likewise  increased  after  suflfering  a  decline  in 
1914  and  1915.  Thus  the  total  rose  from  1.461.000  fr.  in  1913  to 
1,975.000  fr.  in  1916.  and  to  1.666.000  f r.  in  1917  (January  to 
September  only).  In  the  same  period  exports  of  Swiss  glow  lamps 
to  France  rose  from  323,000  fr.  to  1.269.000  fr.,  and  in  1917  to 
7 1  ?,000  f  r.  for  the  first  nine  months  only.  Exports  of  batteries  from 
Switzerland  likewise  advanced  from  33.000  fr.  in  1913  to  664.000  fr. 
in  1916  ;  while,  on  the  other  hand,  control  apparatus  and  measur- 
ing instruments  suffered  a  fall  from  634,000  fr.  to  348,000  fr.  -\s 
a  matter  of  fact,  the  manufacture  of  measuring  apparatus  is 
highly  developed  in  France— to  snch  a  pitch  that  in  1913  that 
countrv  was  able  to  export  these  articles  to  the  value  of  14,600.000  fr. 
In  1914  and  I'.ilS  these  exports  fell  to  9,100,000  fr.  and  6,800.000  fr. 
respectively,  rising,  however,  in  1916  to  12,100.000  fr. 

The  author  believes  that  in  the  future  France  will  be  com- 
pelled to  import  electrotechnical  goods,  particularly  when  it  is 
remembered  that,  according  to  American  estimates,  an  expenditure 
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lit  .>0<\(IOO.OOO  fr.  on  those  articles  will  be  needed  iu  the  work  of 
ret-onstitution  of  the  invatled  provinces,  .\ecordinjr  to  the  statistics 
of  the  president  of  the  Syndicat  dea  Industries  Electriques,  the 
yearly  output  in  France  of  electrical  ^'ootls  lieforc  the  war  reached 
■    of    221,t'00,0<10    fr..   which    amount    is    subdivided    as 


the    total 
under 


Fr. 
06,000,000 
67,000.000 
40,000,000 
26.000,000 
22,000,0011 


i;ii:i. 

11114. 

I'.'l.-., 

(Jan.^- 

Sept.) 

r.116.   11117. 

1)34 

1,1.5> 

I  ,,... 

^73    677 

:i.5.-> 

27i; 

ii.iii   mn 

14 
271) 
489 

17 
252 
507 

■84 

1.420 

245 

1,II5.T    603 

2.589   3,li;i 

579    395 

Dynamos,  transformer.*,  and  electric  cranes 

Electric  apparatus  and  lamps 

Cables  and  leads  ... 

Telejrraph  and  telephone  apparatus    ... 

Sundry  appliances  

Accordinsr  to  other  estimates,  the  French  output  would  lie 
300.000,1'Cil  fr.  (.atrainstan  output  of  l,.'>.'i0.00o.000  fr.  in  Germany  in 
1913,  and  1.91Ni,UOii  fr.  in  America  in  1914).  of  which  InO.OOO.OOO  fr. 
stand  for  electric  machines  and  transformers,  and  60.000  000  fr.  for 
cables  and  leads.  In  any  case,  the  French  industry  cannot  suffice 
for  itself.  .\s  regards  Switzerland  more  particularly,  the  situation 
will  be  very  favoural>le  in  view  of  the  difficulty  which  Germany 
will  meet  with  in  the  resumption  of  trade,  her  exports  to 
France  totallinfr,  before  the  war.' 18,000,000  fr.  Switzerland  will, 
however,  have  to  reckon  seriously  with  English  and  American 
competition. 

Italy  is  unable,  any  more  than  France,  to  supply  her  growing 
nHjuirements  of  electroteohnical  products,  and  the  more  so,  because 
her  industry  is  less  developed.  Even  in  pre-war  days  she  was 
obliged  to  have  recourse  to  foreign  industries  (particularly  those  of 
Germany)  ;  in  1913,  for  example.  Italy  imported  to  the  extent  of 
32,0110.000  lire.  Italian  exports  were  unimportant,  and  only 
amounted  to  10.300.00o  lire.  Three-fourths  of  the  exports  were 
made  up  of  cables,  shipped,  for  the  most  part,  to  South  America. 
After  the  entry  of  Italy  into  the  war,  Switzerland  occupied  the 
position  of  Germany  as  the  supplier  of  Italy.  Swiss  exports  to  Italy 
were  a.s  under  (in  thousand?  of  francs)  : — 


Electrical  machines 
Control     apparatus     and 

measuring  instruments 
Telegraph  and  telephone 

apparatus 

Glow  lamps         

Sundry  appliances         '... 


2.060  2.219  3.211  6.055  .5,737 
.A.3  in  all  the  other  belligerent  countries,  electrotechnical  works  in 
Russia  havedone  good  business,  and  dividends  have  been  much  greater 
than  in  peace  times.  Almost  all  the  works  have  doubled  their 
capital.  The  Russo-German  A. E  G.  Co.,  whose  dividend  for  1916 
was  10  per  cent.,  has  been  reconstituted,  after  its  liquidation  on 
July  1st.  1917,  under  the  style  of  the  General  Electric  Co.  (A.E.K.). 
with  a  capital  of  24  million  roubles,  one  third  of  whose  shares  have 
been  acquired  by  the  Russian  Government.  According  to  the 
latest  reports,  this  company  (in  which  the  American  General 
Electric  Co.  has  interest  to  the  extent  of  4.00o,ii00  roubles)  has 
raised  its  capital  to  36,000,000  roubles.  The  Russian  Siemens- 
Schuckert  Works  and  the  AG.  Siemens  i;  Halske  (whose  dividends 
in  1916  were  75  and  12'5  per  cent,  respectively)  have  likewise  been 
liquidated,  and  towards  the  end  of  1917  were  to  be  transformed 
into  a  new  Siemens  company  with  a  capital  of  25,000,000  roubles, 
in  which  the  Russian  State  would  take  a  share. 

The  third  Russian  electric  company — the  Dynamo— in  which  the 
English  and  American  Westinghouse  companies  take  a  considerable 
share,  doubled  its  capital  in  1917,  raising  it  from  10.000,000  to 
20,000,000  roubles.  Similarly  the  Basins  of  the  Donetz  Electricity 
Co.,  founded  in  1916,  proposed  to  build  extensive  electricity  works 
near  the  Donetz  coal  fields,  and  by  utilising  the  anthracite  depc-sits 
there  furnish  Southern  Russia  with  cheap  electricity.  The 
company  has  secured  authority  to  raise  its  capital  from  7  to 
It  million  roubles.  Other  new  companies  are; — The  Donetz 
Electric  Power  Co .  5,000.000  roubles  :  Electrification  of  the 
Grosny.-Xaphtha  District  Co.,  4,000,000  roubles  ;  and  South  Russia 
Electric  Installations  Co..  30,000.000  roubles.  The  two  related  com- 
panies—the Petrograd  Electric  Lighting  Co.  and  the  Baku  Electric 
Power  Co.— have  also  increased  their  capital  from  9  to  13  million 
roubles.  Its  internal  disorganisation  has  hindered  Russia  from 
undertaking  the  utilisation  of  its  many  waterfalls,  although  in 
1917.  32.000.000  roubles  were  allocated  to  deal  with  the  fall 
on  the  River  Wolchow.  As  an  outcome  of  the  coal  deadlock,  many 
new  electric  railway  schemes  have  been  planned,  such  as  the 
Crimea  railway,  that  of  Trans-Caucasia,  and  the  Kars  line.  All 
these  schemes  are  hung  up  owing  to  the  internal  state  of  Russia. 

Japan's  electrical  industry  has  undergone  an  enormous  expansion 
during  the  war.  So  recently  as  1913.  Japan  was  obliged,  on  account 
of  the  undeveloped  state  of  her  own  industry,  to  draw  upon  over- 
sea countries,  principally  Germany  and"  England.  German 
exports  of  merchandise  to  Japan  in  1913  were  to  the  extent  of 
15,000,0<i0  marks  ;  electric  machines,  about  45,000.000  ;  cables, 
3.000.000;  high-tension  apparatus.  1.700.000;  measuring  instru- 
ments. 660.000  marks,  A:c.  England  exported  to  Japan  in  the  same 
year  to  the  value  of  £2s6.000  (electrical  machines.  .€188.000). 
Japan's  total  imports  in  1912  reached  35,000.1)00  yen.  .50  per  cent. 
from  Germany  and  30  per  cent,  from  England. 

Since  the  war  the  position  has  completely  changed,  and  Japan's 
electrical  industry  has  not  only  been  able  to  supply  its  own  home 
wants,  but  also  to  intervene  in  the  markets  of  the  world.  Before 
the  war,  that  country's  output  of  electrical  machines  was  between 
30,000.000   and  3r>,000.000    yen:    in    1916    it  reached    a  value  of 
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85.000,000  yea.  This  brilliant  showing  is  owing,  first,  to  huge  war 
exports  ;  and,  in  the  second  place,  and  chiefly,  to  her  possession  of 
ample  copper  resources  available  at  small  cost.  This  a<lvantage 
which  the  Japanese  industry  enjoys  over  that  of  the  European 
industry  will  subsist  after  the  conclusion  of  peace,  for.  on  account 
of  the  dearth  of  tonnage,  European  countries,  and  especially 
Germany,  will  be  able  to  import  copper  only  with  the  utmost 
difficulty.  Thus  in  the  Far  East  the  Eurojiean  electrical  industry 
can  hardly  hope  to  compete  with  that  of  .lapan. 

The  Swiss  electrical  industry  has  suffered  much  from  the  war  ; 
this  is  especially  so  as  regards  the  wholesale  industry.  The  manu- 
facture of  electrical  products  has  had  to  struggle  against  enormous 
difficulties— such  ,as  the  want  of  raw  materials  and  labour,  and  the 
difficulties  of  transport.  These  last  have  completely  paralysed 
exportation  to  certain  copntries,  notably  to  Russia.  The  influence 
of  the  war  on  Swiss  exi)orts  of  electrotechnical  products  is  clearly 
shown  by  the  following  table  ; — 

Swiss  E.nports  is  Thousands  of  Francs. 


Electrical  machines 
Control     apparatus     and 

measuring  instruments 
Glow  lamps 
Accumulators 
Telegraph  and  telephone 

apparatus 

Cables  and  leads 

Lamp  carbons     ... 
Sundry  apparatus 


30.357  23,283  25,454  40,742  30,307 
It  should  be  noted  that  if  the  total  of  exports  is  lai'ger  for  1916 
than  for  1913.  the  number  of  machines  exported  is  less.  One  thin;; 
that  must  be  said  is  that  the  retail  industry  has  grown  at  the 
expense  of  the  wholesale.  In  1916  one-half  of  Switzerland's  ex- 
ports of  accumulators  and  batteries  went  to  France  ;  likewise,  the 
whol*of  the  glow  lamp  exports,  which  had  practically  quadrupled, 
went  to  France  and  Italy.  Of  the  Central  Powers,  Germany  held 
first  place  as  recipient,  more  especially  of  electrical  machines,  owing 
to  their  abnormal  dearth  there,  due  to  that  country's  inability  to 
furnish  itself  with  copper. 

Lastly,  the  Dutch  market  has  undergone  considerable  develop- 
ment since  the  war,  as  has  also  that  of  Spain.  The  wants  of  the 
latter  country  will  be  still  larger  after  the  war.  for  the'growth  of 
the  Spanish  industry  has  been  very  rapid. 

A  few  words  in  conclusion  as  to  the  future  of  the  electrical 
industry  of  the  world.  We  said  above  that  the  Americans,  who 
were  much  interested  in  the  reconstitution  of  the  invaded  countries, 
had  estimated  the  requirements  of  France  in  the  matter  of  electro- 
technical products  at  500,000,000  fr.  They  estimated,  furthermore, 
those  of  Belgium  at  2.50.000,000  fr.  On  these  bases  the  reconstitu- 
tion of  all  the  invaded  lands  would  demand  fully  1,000,000,000  fr. 
Nothing  short  of  this  will  be  needed  to  occupy  the  electrical  industry 
of  the  world  for  many  years  to  come.  On  the  other  hand, 
the  normal  calls  for  electrical  products  will  greatly  increase 
after  the  war.  The  general  hack  of  coal,  which  will  continue  long 
after  the  war.  will  everywhere  lead  to  the  utilisation  to  a  greater 
extent  than  formerly  of  water-power.  &c.  Furthermore,  the 
scarcity  of  foodstuffs,  cotton,  kc.  will  give  a  new  spurt  to  the 
realisation  of  irrigation  schemes  in  Italy.  Russia,  Asia,  and  other 
countries,  and  all  such  schemes  imply  huge  hydro-electric 
installations.  In  lands  lacking  great  water  resources,  small 
installations  will  have  to  be  superseded  by  big  generating 
stations  erected  near  coal  mines.  Finally,  the  fact  must  not 
be  lost  sight  of  that  the  extensive  electrochemical  and  electro- 
metallurgical  establishments  which  have  grown  up  during 
the  war  will  need  after  the  war  an  enormous  amount  of  electrical 
energy.  Moreover,  the  call  for  electric  power  in  all  industries 
will  be  enlarged  to  an  extraordinary  degree  after  the  war  :  for 
electricity  tends  daily  to  become  the  basis  of  industry  in  all  its 
branches.  Its  more  rational  production,  enabling  energy  to  be 
supplied  at  a  much  lower  rate,  will  raise  it  from  the  position  of  a 
mere  accessory  to  that  of  the  very  essence  of  all  industrial 
production. 


Electric     Railway    Furnishes     Steam     for    Industrial 

Firms. — In  addition  to  supplying  electricity  to  businesses  and 
factories,  the  Rochester  RaUway  and  Light  Co.,  of  Rochester. 
X.Y..  is  now  also  giving  steam  to  a  number  of  factories.  Two 
years  ago  the  steam  line  was  extended  across  the  river,  but  on 
account  of  the  demand  for  added  heat,  it  was  found  necessary  to 
install  a  new  steam  feed  line.  The  pipe  line  which  has  been  con- 
structed is  somewhat  of  a  novelty  in  that  it  extends  about  2,000  ft. 
without  a  single  joint.  It  is  practically  a-  solid  metal  pipe  line, 
which,  although  it  came  in  sections  of  20  ft,  each  originally, 
has  been  welded  together  by  the  oxy-acotylene  process.  The 
method  of  assembling  the  parts  adopted  in  this  case  is  a  new 
departure,  and  eliminates  the  use  of  all  screw  joints  and  flanges. 
thereby  ensuring  the  least  possible  amount  of  leakeage.  It  has 
been  found  by  experiment  that  the  welded  part  is  stronger  than 
any  other  portion  of  the  line.  The  new  pipe  will  be  covered  with 
heat-insulating  materials,  and  the  line  has  been  run  across  the 
river  by  means  of  the  recently-constructed  pipe  bridge.  The  line 
is  to  be  used  for  industrial  purposes,  as  well  as  for  the  heating 
plants  to  which  it  runs. —  Electric  Tractimi. 
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REVIEWS. 

Aoiation  Engines.    By  V.  Page.    London:  Crosby    Lockwood 
and  Sons.     Pp.  xiii+.589;  figs.  "253.     Price  l-Ds. 

Like  many  others  with  long  espeiierice  in  motor-ear  work, 
Mr.  Page,  now  a  lieutenant  in  the  United  States  .Iviation 
Corps,  has  passed  on  to  aeronautical  work,  and  in  this  pre- 
sent book  has  «Titten  an  elementary  treatise  on  petrol  engines 
to  which  he  has  added  descriptions  of  existing  aviation 
engiues. 

The  book  is  well  printed,  and  is  provided  with  a  very 
large  number  ol  good  line  diagrams.  It  should  prove  valu- 
able to  users  of  aviation  engines,  but  wiU  not'add  anything  to 
the  designer's  knowledge.  On  practically  aU  things  apper- 
taining to  engines  the  author  is  sound,  as  is  to  be  expected 
from  the  editor  of  the  foremost  automobile  jomnal  in 
America ,  but  on  aeronautical  matters  he  is  sometimes  in- 
accurate. As  a  point  of  minor  criticism,  one  regrets  the  habit 
that  permits  the  use  of  differenti  descriptive  terms  in  refei"- 
uce  to  particular  things;  for  example,  although  the  title  is 
Aviation  Engines,"  other  tenns  ai'e  also  used  in  the  text, 
-uch  as  "  aerial  motors,"  "  aircraft  motors,"  and  a.gain,  "  air- 
I  lanes  "  and  "aeroplanes"  ar'e  indiiferently  employed.  The 
'.  arious  tenns  pecuhar  to  America  should  present  no  difficulty 
tu  the  English  reader  owing  to  the  dear  references  to  the 
drawings. 

Naturally,   Chapter  Yl,  which  deals  with  ignition   systems 
aid  apparatus,  and  the  latter  part  of  Chapter  XII,   dealing 
vith  electric,  starting,  claim  ILrst  attention.    In  no  other  book 
<-'U    engines    is    the   subject    treated   so  fuUy,    ranging   from 
elementary   principles  to  full  descriptions  of   exi.sling    types, 
rhere  are  no  design  formulae,  nor  are  there  any  points  which 
tre   of   value   to   manufactui-ers  of  electrical  apparatus.     On 
lie    latter   point  there   is  a  distinct   void  in   our  literature, 
It  hough  two  papers  with  a  small  amount  of  such  informa- 
iiin  have  been  read  before  technical  societies  recently.    When 
,.ir  broke  out  practically  all  our  magnetos  were  imported, 
u'i   exception    being    the   Thomson-Bennett,    and    when    we 
started  to  manufacture,   difdciLlties  innmneraljle  cropped  up. 
rhe  three  chief  difficulties  consisted  in  obtaining  (1)  a  non- 
bulky  insulating   covering  for  the  high-tension   winding,    (2) 
an  effective  magnet  steel,  and  (3)  an  insulating  material  for 
the  distributor  which,  in  addition  to  being  an  effective  insu- 
lator, had  to  possess  the  same  rate  of  wear  as  the  brass  seg- 
ments, and  which^did  not  take  up  a  brassy  face  under  the 
•jon  tin  nous  rubbing  of  the  rotating  distributing  brush.     These 
difficulties  have  now  been  overcome,  and  research  and  experi- 
-fiiental  work  have  resulted  in  further  advances  in  design,  and 
■evolution  of  new  types,  of  which  the  Dixie,  described  at  page 
184,  is  one   form.     Judging   from  the  statements  at  pp.  569 
and  570  on  electric  starting  and  battery  ignition,  America  is 
far  behind  England,   but  it  would  be  inexpedient  to  discuss 
this  further.    ."Vftention  may  be  drawn  at  this  stage  to  the 
very   clear  diagram    of    the    ignition   system   of   the   Gnome 
engme  at  fig.  208. 

The  opemng  chapter  considers  the  requirements  of  aviation 

engines,   but  it  is  so  much  arniable  matter,  and   should  not 

be   read   seriously.     The    description  of  the  three  classes  of 

dirigibles  on  page  18  is  utterly  misleading,  and  the  statement 

at    p.   21  that   "The  airplane  is   supported    by   air   reaction 

under  the  planes  or  lifting  surfaces"   shows  how  httle  real 

knowledge  the  author  has  of  aeronautics.     Chapter  11  deals 

svith  the   principles  of  two-  and   four-stroke   engines,    which 

re  clearly  defined.    The  development  of  the  two-stroke  engine 

not  given  a  fair  share  of  attention,  and  the  conclusion  that 

■r    large   powers   it   cannot   compete    with   the    four-stroke 

liould  not  be  accepted. 

In  Chapter  III  the  efficiency  of  petrol  engines  is  compre- 

•nsively   considered,   and    in    Chapter   IV   is  described    the 

juethod  of  working  of  petrol  engines,  together  with  a  general 

i'ccount  of  the  various  kinds  of  multi-cylinder  engines. 

Chapter  V  deals  with  fuels  and  carburettors,  and  Chapter 
^'II  covers  lubricating  sy.'^tems,  and  air  and  water-cooUng 
systerss.  These  two  chapters  are  very  clearly  written,  and 
illustrated  by  excellent   diagrams. 

Chapter  YTH..  Cylinder  construction,  valves  and  valve 
arrangement,  and  valve  timing  are  dealt  with  at  length  in 
an  illuminating  manner;  the  reader  should  note,  however. 
that  in  addition  to  the  advantages  of  the  offset  crankshaft 
set  out  at  page  243,  such  an  engine  has  a  less  overall  height 
and  weight  than  an  ordinary  engine,  and  allows  a  valve 
setting   which   results  in  a   greater  volumetric  efficiency. 

In  Chapter  IX  are  described  pistons,  connecting  rods,  cam 
and  crankshafts,  and  crank  cases.  Chapter  X  deals  with 
complete  power  plants  and  their  installation  in  aeroplanes. 
This  is  a  very  comprehensive  chapter,  and,  together  with  the 
specific  descriptions  of  American  engines  given  in  Chapter 
IJn,  covers  the  whole  field  of  aeronautical  engines.  The  latter 
part  of  Chapter  X  deals  very  well  with  defects  and  troubles, 
and  the  locating  and  remedving  thereof. 

Chapter  XI  gives  the  processes  of  dismantling  and  re- 
assembling engines,  and  the  tools  to  be  used  La  these  opera- 
tions, which  are  described  at  length,  and  again  one  niu^t 
comment  favourably  on  the  clearness  and  large  number  of 
illustrating  diagrams. — W.  E.   Dommett. 


The  Electron:  Its  Isolation  and  Measurement  and  the  Deter- 
mination of  some  of  its  Properties.  By  Prof.  K.  A. 
MtLLiK.\N.  Pp.  xii-l-268.  Chicago:  The  University  Press. 
Price  $1.50. 

This  book,  by  the  well-known  Professor  of  Physics  of  the 
University  of  Chicago,  is  one  of  the  Science  Series  estabUshed 
by  the  trustees  of  the  university — a  series  which  has  owed 
its  origin  "to  a  feehng  that  there  should  be  a  medium  of 
pubhcalion  occupymg  a  position  between  the  technical 
journals  with  their  short  articles  and  the  elaborate  treatises 
which  attempt  to  cover  .several  or  aU  aspects  of  a  wide  field." 
Thrs  particular  volume  is  of  great  interest,  as  it  details  in  a 
thorough  manner  the  work  d6ne  on  the  electron  right  up  to 
1916.  Passing  over  the  first  few  chapters,  which  have  to  do 
with  the  various  aspects  of  early  views  of  electricity  and 
conduction  in  gases,  we  come  to  an  account  of  first  attempts 
at  the  direct  determination  of  e.  Townsend's  work  is  de- 
scribed, then  Sir  J.  J.  Thomson's,  Wilson's,  and  finally  the 
author's.  Up  to  1906  the  result  obtained  for  e  had  been 
quite  variable,  and  no  rehance  could  be  placed  on  any  one 
figure;  and  in  view  of  the  extreme  importance  of  an  exact 
and  I'ehable  determuiation,  the  author  spent  much  time  in 
research  work  upon  this  question.  His  account  of  his  early 
experiments  is  extremely  interesting.  Those  who  have  been 
engaged  upon  original  work  of  the  same  or  a  similar  kind 
will  recognise  its  difficulty,  and  the  care  that  has  to  be  taken 
to  aUow  for  all  the  factors  concerned — such  a  small  thing, 
for  instance,  as  an  infinitesimal  amount  of  evaporation  from 
a  water  droplet  may  affect  a  result  out  of  all  seeming  pro- 
portion to  the  cause.  The  later  and  exact  determination  of 
e  was  one  of  the  triumphs  of  physics,  and  the  author  describes 
in  Chapter  V  how  this  was  accomplished.  He  first  deals 
with  the  failure  of  Stokes's  Law,  which  is  conceitned  with  the 
rate  of  fall  of  a  spherical  drop  under  gravity,  and  the  correc- 
tions that  have  to  be  applied  to  the  law  due  to  want  of 
homogeneity  in  the  mediiun,  and  he  then  goes  on  to  describe 
experimental  work  undertaken  on  this  basis.  The  final  result 
was  e  =  4774  x  10"'  electrostatic  imits. 

Even  then  Prof.  Millikan  was  not  satisfied,  and  he  spent 
the  better  part  of  anotheii  two  years  on  further"  experiment 
with  new  apparatus  and  with  a  completely  new  determination 
of  all  the  factors  involved;  but  the  result  thus  obtained  in 
1916  came  out  to  the  fourth  place  exactly  the  same  as  the 
value  pubhshed  in  1913  stated  above. 

Prof.  Millikan  is  a  bit  of  a  humorist„and  sometimes  sup- 
plies a  touch  of  lightness  to  what  otherwise  would  be  fairly 
concentrated  reading.  Thus:  "Perhaps  these  numbers  {re- 
ferring to  c  and  N)  have  httle  significance  to  the  general 
reader  who  is  famihar  with  no  electrical  units  save  those  in 
.  which  his  monthly  light  bills  are  rendered.  If  these  latter 
seem  excessive  it  may  be  cheering  to  reflect  that  the  number 
of  electrons  contained  in  the  quantity  of  electricity  which 
courses  every  second  through  a  common  sixteen  candle-power 
electric  lamp  filament  and  for  which  we  pay  one  hundred 
thousandth  of  one  cent,  is  so  large  that  if  all  the  two  and 
one-half  million  inhabitants  of  Chicago  were  to  begin  to  count 
out  these  electrons  and  were  to  keep  on  counting  them  out 
each  at  the  rate  of  two  a  second,  and  if  no  one  of  them  were 
ever  to  stop  to  eat,  sleep,  or  die,  it  would  take  them  just  ' 
20,000  years  to  finish  the  task." 

An  important  section  is  that  dealing  with  the  evidence  for 
the  existence  of  a  sub-electron.  It  is  conceivable  that  there 
are  electric  charges  smaller  than  the  electron,  and  a  certain 
amoimt  of  experirnental  work  has  even  been  done  which 
seemed  to  point  to  this  conclusion.  The  author,  however, 
after  a  review  of  this  and  careful  analysis  of  his  own  work 
thinks  the  evidence  so  far  adduced  is  not  satisfactory. 

The  reader  wUl  perhaps  find  Chapter  IX,  on  the  structure 
of  the  atom,  the  most  interesting  and  suggestive  in  the  book. 
There  are  some  good  photographs  of  a-particles  and  ,a-par- 
ticles  shooting  thi-ough  air,  and  of  the  tracks  of  d-particles 
ejected  by  X-rays  from  molecules,  of  air.  A  study  of  these 
teaches  one  something  of  the  relative  sizes  of  atoms  and 
electrons.  For  instance,  "  the  a -particle  being  an  atom  of 
hehum  eight  thousand  times  more  massive  than  a  negative 
electron,  could  no  more  be  deHected  by  one  of  the  latter  in 
an  atom  through  which  it  passes  than  a  cannon  ball  could 
be  deflected  by  a  pea.  Yet  the  figures  show  that  toward  the 
end  of  its  path  the  a -particle  does  in  general  suffer  several 
sudden  deflections.  Such  deflections  could  be  produced  only 
by  a  very  powerful  centre  of  force  withii  the  atom  whose 
mass  is  at  least  comparable  with  the  mass  of  the  helium 
atom."  Such  results  as  this  strongly  support  the  theory 
that  the  atom  consists  of  a  heavy  positively  charged  nucleus 
about  which  are  grouped  a  sufficient  number  of  electrons  to 
render  the  whole  atom  neutral. 

Says  the  author,  "  The  notion  that  an  atom  can  appropriate 
to  itself  all  the  space  T^•ithin  its  boundaries  to  the  exclusion 
of  all  others  is  then  altogether  exploded  by  these  experiments. 
A  particular  atom  can  certainly  occupy  the  same  space  at 
the  same  time  as  any  other  atom  if  it  is  only  endowed  with 
sufficient  kinetic  energy.  Such  energies  as  correspond  to  the 
motions  of  thermal  agitation  of  molecules  are  not,  however, 
sufficient  to  enable  one  atom  to  penetrate  the  boundaries  of 
another,  hence  the  seeming  impenetrabihty  of  atoms  in 
ordinary  experiments  in  mechanics." 

This  work  is  one  of  the  most  suggestive  appearing  in  recent 
years,  and  every  student  of  this  branch  of  physics  should 
have  it  on  his  bookshelves. 
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FOREIGN     AND    COLONIAL     TARIFFS     ON 
ELECTRICAL     GOODS. 


AUSl^ALIA.— Full  particular  regarding  the  new  invoice 
r«quij-eJtioiits  of  the  Commonwealth  Government  have  been 
published  in  the  Board  of  Trade  Journal,  iiicludiuy  the  full 
text  of  the  combined  form  of  declai-atiou  of  value  and  certifi- 
cate of  oiijzin.  A  L-oncessdon  has  been  made  regarding  the 
basis  of  valuation  for  duty  puruoses.  Duiing  the  period  of 
the  war,  and  for  six  mouths  atlenvards,  the  basis  for  duty- 
is  to  be  the  home  consumption  value  of  the  imported  fjiK^ds 
at  the  date  of  the  invoice  relating  to  them,  instead  of  at  the 
date  of  their  export  to  Australia,  as  was  formerly  the  c:  se. 
A  separate  column  is  to  be  included  in  the  invoice,  showing  ' 
the  actual  price  at  the  date  of  the  de<'laration  of  equal  quanti- 
ties of  identically  similar  goods  to  any  purchaser  for  home 
consumption  in  this  country.  The  column  should  be  headi  d  : 
"  Domestic  value  f.o.b.  port  of  export  (or  factory)  at  dat"  of 

invoice,  subject  to  per  cent,  discount  for  cash,  including 

(or  excluding)  cost  of  outside  casing."  In  the  case  of  goods 
which  are  not  identically  similar  to  any  .sold  in  the  domestic 
trade,  the  special  column  refened  to  must  show  piices  which 
would  be  lequired  if  seUing  for  home  con.^mnption.  Such 
prices  should  return  a  ix'rcentagc  of  profit  on  the  cost  of  pro- 
duction and  marketing  equal  to  that  received  in  the  domestic 
trade  in  similar  lines. 

.\RGENTIKA. — By  a  recent  Ministerial  Resolution,  when 
goods  in  transit  through  Argentina  are  handed  over  from  the 
Custom  House  to  the  railway  company  for  transport  to  the 
cotmtry  of  destination,  and  such  transjwrt  is  effected  under 
the  responsibility  of  the  carriers,  without  the  intervention  of 
the  owners  of  the  goods,  the  bonds  (for  the  due  anival  of 
the  goods  in  the  country  of  desstination)  otherwise  required 
from  the  interested  parties  under  the  .Argentine  Transit  Regu- 
lations are  to  be  dispensed  with. 

ECr.\DOR. — A  number  of  iimendment.'i  have  recently  been 
made  in  the  Tariff  Law  of  the  Republic,  which  took  effect  on 
.January  1st.  Electrical  goods  are  Tiot  speeifically  affected, 
but  the  following  provisions  of  the  amending  law  are  of 
interest :  — 

A  warehousing  charge  of  6  centavos  per  cubic  foot  will  be 
levied  on  packages  ia  Customs  premises  for  every  month,  or 
fraction  thereof,  up  to  the  date  when  request  for  clearance 
is  presented.  For  each  50  kilogs.  of  lead,  iron,  and  other 
metals  the  charge  will  be  15  centavos.  A  discount  of  50  per 
cent,  is  accorded  to  importers  who  clear  their  goods  within 
15  days  after  their  anival ;  goods  not  cleared  within  two  ■ 
months  are  subject  to  a  surcharge  of  '25  per  cent.,  which  is 
increased  to  50  per  cent,  if  the  goods  are  not  cleared  within 
three  months. 

NEW  ZE.^LAN'D.  —  Infoniiation  has  -been  received  at 
the  Department  of  Overseas  Trade  to  the  effect  that 
the  New  Zealand  Government  has  issued  the  following 
notification  modifying  the  basis  to  be  adopted  in  future  in 
levying  import  duties  on  goods  assessable  at  an  ad  valorem 
rate : — 

"Claims  are  not  to  be  made  against  importers  for  in- 
creased duty  on  account  of  rise  in  price  of  merchandise  as 
between  the  date  of  invoicing  or  order  and  the  date  of  ship- 
ment where  it  is  satisfactorily  shown  that  the  invoice  price 
is  the  genuine  purchase  price  as  between  a  buyer  in  New 
Zealand  and  an  expoiler.  This  doe^  not  apply  to  house-to- 
house  invoices  or  to  cases  where  there  is  no  veal  purchase 
as  ordinarily  understood." 

It  is  understood  that  this  has  been  adopted  as  a  femporarn 
measure  only,  owning  to  the  price  fluctuations  which  occur 
under  present  abnormal  conditions. 

TONOAN  ISLANDS.— Under  the  Customs  and  Tariff  Act. 
1917,  the  impoi-t  duty  leviable  upon  dutiable  articles  unspeci- 
fied in  the  Tariff  (including  electrical  goo^s)  has  been  in- 
crea.sed  from  10  per  cent,  ad  val.  to  12i  per  cent,  ad  vnl. 


NEW   PATENTS  APPLIED  FOR,    1918. 

(NOT    YET   PUBLISHED.) 
Compiled    expreisi)'    (or    this   journal    by    .Messks,    StFTO.vi-JoNES,    O'Dell    and 
Stephens    (successors    to    VV.    P.   Thompson   &   Co.,   o(    London)    Chartered 
Patent  Agents,  285,  High  Holborn,   London,  W.C.  1. 


iL'.JU.     •'!).  »i.,<    ,1    111.     vibi.ilnl-di^iphnigin    tvpc    (or    giving    audiblo    .^1^ 

lis."    J.    I-'.    M.ixsor.     July  ;Wih. 

li.«3.     "  .Aclu.ning    signals   on,    .ind    communicating    with,    trains."      11.    A 

ilOMl'SoN.     July    :Ust. 

12,149.     "Sparking    plugs    (or    intcrnnl-combuslion    engines."      VV.    .\.    llui 

...       V.       L.-        *IS    .....n  A.....i.-a       1c( 


K.    ■I'i;knbr.'    August    1st. 
12,47(1.    "  Control    ol    dynamo-clcciric 


machinery."      J.    C.     Wilson.      Jul. 
I    starling    sui.lches    for    electric     -notors."        J.     S 


12,300.  "  Non-accumulative  electric  signalling  indicator  for  colliery  shafts, 
ic."     H.   Brow-n  &  J.   H.   Evans.     July  29th. 

12..^1.3.  "  Control  of  dynamo-electric  machinery."  J.  C  WtLSON  Tulv 
2ath. 

12,315.  "  lileciro-magnttic  spc^d-changinfi  gear."  Me.<co-Elma  Svndicatf 
July  29ih.     tV.S.A.,   September  22nd,   1917;) 

12,322.  "  lilectro-pneumatic  braking  systems."  Bkitish  Thomson-HoiNt.n 
Co.    (General    Electric  Co.,    U.S.A.)     July   29th. 

12.327.     "  Friction  drive  (or  electric  switchgear."     E.    N.    Brav.     July  2flth. 

12,353.    "  Ele<:tric   lampholders."     J.    Blavmires.     July   aOth. 

12,3<;7.  "  El.  eiric  time  transmitter  or  master  clock."  j.  I.  I.iverton. 
July  30ih. 

12.369.  "  Sparking  plugs  (or  internal-combustion  engines."  J.  K.  Wiiitk. 
July  30th. 

12,3S2.    "  Electric    signalling    lamps."     O.    Lucas.      July    .ifith 

12,413.  "  Electricallv-looating  submarines."  \V.  H.  Bh.kc.  6,  H,  1.  Cal- 
LtxDAR.     July  30th. 


K.    I 


12,-I77.     "  Dir.cl-cur 
M^ClST04ll.      July    31si 

12,480.    "  Ignition   sparking  plugs   (or  interna^-conibu 
Kapson.     July   31st. 

I2,48(i.    "Spark   plug*."     E.   O'Connei.1..     July   31st. 

I2,4H7.     "  Electric  cells."      E.   H.    EscEV   Jt    H.    LtlTXEU.     Jul>    3Ul. 

12,488.  "  Operating  electric  switches  (i-olii  a  distance."  A.  H.  EuANChv 
.\.ND     rK..K|.l(os    Domestic    .H:    STKKt-T    LlCHllNC    Co.      .'Vugust    Isl. 

12,490.  "  El..clric  internal  tube  heaters."  H.  liL-TZWlU-Kii.  Jul)  31-' 
(Swit»-fland,    August    8th,    1917.) 

12,507.     "  Electric   speed   governor."     T.    N.   C.    Koressios.     _Ju1>    31st. 

12,510.  "  \'al\es  (or  generating  electric  oscillatioi>s,  amplifying  elccti  1.- 
currcnts,  or  rectifying  same."  A.  0.  Bloxiiam  (Kussische  Akt.  G*s.  L.  .\1 
Ericsson  e\  Co.).     July  31st. 

12.,545.  "  Instantaneously  varjing  photo-electric*  i  .sistance."  F.  Tavan. 
.\ugust  Isl. 

12,551.  "Sparking  plugs  (or  internal-combustion  engines."  J  E.  1.  > 
Hows.      .August    1st.  • 

12,554.  "Telephone  exchange  systems."  Western  Electric  Co.  (Wesi.  1 1 
I.lielric   Co..    I'.S.A.)     .August   1st. 

12,555. — "  Electric  hand  lamp."  Accu.milator  Service,  S.  T.  JOLLEi  am 
\     H.   Knioht.     .\ugusl  1st. 

12Jt)7.  "  Ekrlrolvtic  apparatus."  E.  <J.  Benjimin.  .\ugust  1st.  ('J.S..\  , 
August  1st,   1917.) 

dynamos."     S.  S.«mi  &   Sons,  V.A.  Trier,  am 


12/593.  .  "  Conslant-cur 
KlER  k  .Martin.     Augu 


1st. 


12,000.     "  Electric    terminal    connectors,   &c."     C.    E.    T1.NSON.     August    l,t- 

I2,(i01.    "  Electric   connectors,   &c."     C-  E.   TiNsoN.     August   1st. 

12,(J42.    "  F.eding     polvphase-current  1  circuits  Vtvith     monophase     current." 
T.    HuKss  Si    H.   GUTZwiCuER.     August  2nd.     (SwhzerlanJ,  August   Cth,   1917.) 

12,()43.     "  Electric    heating    elements,    and    means   o(    conveying    heat    there-^. 
dom."     J.    .A.    COLQI'HOCN.      August    2nd.  " 

1J.|),')0.     "  .Means    (or     preventing     rapid  ve.\haustion     .jf     jriniary     batteries." 
I  ,    Ml  I. ton.      August    2nd. 

U.li.'iii.     "  Secondary    electric    batteries    or    accuilTulalors."      W.    E.    SpENCER 
AM)    Tldou    -Vccumulator    Co.      August    2nd. 

12,(iati.     "  EUnrtrical    transmission    applicable    to    radio-telcgraph\     and    t^c- 
phony.   &c."     L.   Lew.     .August   2nd.     (France,  August   .1th,   ]9lf.> 

12,()59.     "  .\pparatus    (or    controlling    electric    circuits."      J.    Palin.      .Augu>L 


2nd. 

I2.rail 


'  Carbons    (or 


lamps. 


11.    B.   Grvlls  5:   W.   Ht 


12,(>G4.     "  Electric   generators    and    motors."      L.    Collette.      .August   2nd. 

12,668.  "  Electric  machine  operating-  as  motor  or  dynamo."  A.  Tricoche. 
August  2nd. 

12,603.  "  Constant-current  dynamos."  S.  S.MITH  &  SONS,  V.  .A.  TRIER,  asu 
Ikier  &   Martin.     .August  2nd. 

12,670.     "  Centre-rail   electric   traction."     G.    N.    Fell.     August  2nd. 

12,672.     "  Construction    (or    electric   dynamos    and    motors    (or    aircraft,    .V 
1..    .Me-ni'H\.     .August  2nd. 

12,707,8.  "Ignition  systems  ^  for  intertiaScombustion  engines."  A  II 
.MiuuLEV    AND    C.    .A.    Vanderveli.    &    Co.      August    3rd. 

12.709.     ■'  Electric    heating   apparatus."     I.    Sokdi.     August   3ra. 

12.711.  "  Production  o(  ammonia  gas  or  ammonia  hydrate  by  electro- 
ilr,  uinposition  o(  water  and  atmospheric  air."  J.  T.  Dixon  &  J.  Harvev. 
.\u,«uM  :iril. 

l-'.rir,     "  Ouirk-lir.ak    s'\itch."      \V.    J.    KlNe..      August    3rd. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the'  specifications  wiW 
be    printed    and    abridged,    and    all    subsequent   proceedings    will    be    taken. 

6,805.  Eli-.cikical  switches  i-or  motor-c.iks  and  other  puke-o.ses.  R.  H. 
Rogers  and  S.  Smith  &  Sons.  -May  12th,  1917.  (Cognate  application, 
1.^,688.'17.)  ■  (117,279.) 

7  943  VVlREi  ESS  sioN.uxiNG  .SYSTEMS.  British  Thomson-Houston  Co.  (Gene  - 
r;,r  Electric   Co.,  -U.S.A.)     June   2nd,    1917.      (117,283.) 

8  100  X-R\v  APPARATUS.  (British  Thomson-Houston  Co.  'General  Electric 
Co.)     June  0th,   1917.     (117,284.) 

8  147      Electrical  appli.vnce  for  the  inspection   of  the  interior  of  casks, 

J.KS      OR    OTHER     VESSI'.LS    OR    CHAMBERS.       W.     Downs    &    J.     M.     Fill.       JuOC    7lh, 

1917.     (117,285.) 

9,960.  Electric  Motors.  T.  L.  R:  Cooper..  July  10th,  1917.  (.AeJdition- 
tu   17,292/16.)     (117,296.)  , 

10,033.  Control  of  electkicallv-operated  sw  itches.  A.  West  i  Co.  and 
\V.   (,.   Wise.     July  Uth,  1917.     (117,298.) 

10  073        jMEIHOD     of     REFININC.     metallic    ^INC-BEARINC     MATERIALS     BV     THE     ELM 

iKOLVTic  process.     Electrolytic  Zinc   Co.     July  26th,   1916.     tl08,3]2.) 

Jl,287.  Electuicai.  col-e-lisos  or  connections.  K.  E.  I.  Guinness.  August 
4th.   1917.      (117,325.) 

11 983  Electric  TRANSFORHfiNC  and  converting  apparatus.  British  Thorn 
son-Houston  Co.  (General   Electric  Co.,   U.S.A.)     August  21st,  191'.     (117,330.i 

12  135.  Ignition  appar«tls  for  internal-combl'stion  engine^.  A.  E.  While 
(R.-my    Electric    Co.).     August   23rd,    1917.      (117,332.) 

12  479  Ph.\si-  converters  for  polyphase  distributing  svste.ms.  British 
We^'finehouse  Electric  &  Manufacturing  Co.  (Westlnghouse  Electric  and- 
Manu(:icturing-Co.,    U.S.A.)     August   30th,  1917.      (117,336.) 

12  721  Interrupters  for  electric  circuits.  H.  W.  F^  Ireland.  Septem 
bcr  '5th,  1917.     (117,339.) 

15,069.  Sparking  plugs  for  internal-combustion  engines.  L.  S.  Clarke 
October   17th,    1917.      (Cognntc   application,    2,095/18.)      (117,362.) 

17  080.  Lighting  devices  for  motor  vehicles.  Benjamin  Electric,  Ltd 
November  27th,   1916.     (111,669.) 

18 ''01  Telephone  receivfrs.  Soc.  Francaise  Radio-Electrique  December 
7th,' 1916.      (Addition    to   100,281.)      (112,433.) 

19  IS. 

3  617  Starti-ng  switches  for  electric  motors.  W.  P.  Thompson  (Ofli- 
cine    Elettro-Meccaniche).      iMarch    1st,    1918.      (117,418.) 

8,290.  Electro-m.icneiicallv-controlled  signal  rlversf.r  for  use  on  R*1'- 
WAYS.  Svkes  Interlocking  Signal  Co.,  W.  R.  X.  R.  W.  Tarrent.  May  17tlST 
1918.      (117.43.J.1  '^ 
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Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weeicly.  In  the 
event  91  difficulty  arising  in  so  doing,  a  subscription 
rate  order  should  be  forwarded  direct  to  these 
offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill.  London, 
£.C.  4. 
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Our  article  on  this  subject,  as  we  expected,  has  elicited 
some  useful  information,  hut  we  are  not  prepared  to  admit 
that  the  problems  we  propounded  are  appreciably  nearer  a 
solution.  IVe  are  interested  to  observe  that  both  of  them 
are  recei\ing  attention,  and  we  hope  that  eventually  they 
will  be  satisfactorily  solved.  Lieut.  Durtnall's  letter  held 
out  hopes  of  the  introduction  of  an  a.c.  induction  motor 
capable  of  continuous  variation  of  speed,  which  we  shall  be 
glad  to  see  fulfilled  ;  and  Mr.  Mould  drew  attention  to  a 
simple  device  which  his  firm  had  developed  to  meet  the 
difficulty  which  we  described,  besides  imparting  interesting 
and  practical  information  on  the  stopping  of  motors  and 
machinery.  To  what  extent  the  yibrating  relay  satisfies 
the  conditions  of  simplicity  and  cheapness,  combined,  of 
course,  with  efficiency  and  reliability  in  operation,  is  a 
question  which  we  are  not  in  a  position  to  answer  ;  but  if 
it  is  satisfactory  in  these  respects,  we  shall  gladly  award  the 
palm  to  this  device. 

It  may  be  of  interest  to  add  to  our  previous  remarks 
that  experiments  have  been  made  by  an  engineer  who  is 
deeply  interested  in  this  matter,  from  the  user's  point  of 
view,  to  investigate  the  phenomena  which  take  place  under 
the  conditions  which  we  outlined.  On  connecting  five  or 
six  230-volt  lamps  in  series  across  the  terminals  of  the 
motor,  it  is  frequently  found  that  when  a  quick  stop  is 
made  with  the  motor  running  at  full  speed,  these  lamps 
flash  up  to  full  brilliance.  This  applies  both  to  motors 
controlled  by  means  of  starters  of  the  ordinary  radiaj 
type,  with  a  separate  lever  for  shunt  control,  and  to  those 
provided  with  a  drum  controller  fitted  with  substitutional 
resistances.  In  the  case  of  a  75-h.p.  motor  dri\'ing  a 
calendar,  the  armature  insulation  was  pierced  ;  there  was  a 
clean  puncture  through  the  tapes  and  mica,  but  little  arcing 
was  noticed,  probably  because  by  the  time  the  puncture  had 
taken  place  the  speed  of  the  motor  was  rapidly  falling  and 
the  generator  effect  was  dying  out.  This,  we  understand, 
is  by  no  means  the  only  instance  of  a  motor  breakdown 
from  this  cause  within  the  experience  of  our  informant. 
Impregnation  of  the  armature  windings  appears  to  afford  no 
real  remedy  for  this  trouble — nor,  indeed,  is  it  intended  for 
that  purpose -but  the  nature  of  the  risk  emphasises  the 
importance  of  making  a  thoroughly  sound  job  of  the  insu- 
lation of  variable-speed  machines. 

Our  reference  to  the  possibility  of  the  e.m.f.  of  a  460-volt 
motor  rising  to  more  than  2,000  volts  was  based  upon  the 
view  that  when  the  supply  circuit  was  interrupted,  under 
the  stated  conditions,  not  only  would  the  field  be  excited  to 
the  full  normal  value,  but  owing  to  the  high  armature^ 
E.M.K.  being  applied  to  the  shunt  terminals,  the  field  excita- 
tion might  be  increased  considerably  abo\'e  the  normal 
maximum  value,  thus  producing  a  cumulative  effect  on  the 
armature  e.ii.f.  This  was  a  speculative  assumption  on  our 
part,  but  we  were  interested  to  learn  from  our  experiment- 
ing friend  that  after  reading  our  remarks  he  put  the  matter 
to  the  test,  and  found  that  in  the  case  of  a  20-h.p.  motor, 
of  which  the  normal  full  field  current  was  O".')  ampere,  if 
the  controller  handle  was  brought  to  the  off  position  when 
the  motor  was  running  on  load,  the  current  in  the  shunt 
winding  rose  to  0'8 — r2  amperes,  the  actual  yalue  depend- 
ing on  the  speed  with  which  the  controller  handle  was' 
moved.  This  result  was  entirely  in  accordance  with  our 
supposition.  While  the  magnetisation  of  the  field  magnets 
would,  of  course,  rise  to  a  far  less  extent,  depending  upon 
the  degree  of  satnratioji  of  the  iron,  it  is  obvious  that  a 
100  per  cent,  increase  in  the  shunt  current  is  bound  to 
produce  a  considerable  effect  upon  the  armature  e.ji.i.,  and 
this  reaction  tends  materially  to  prolong  the  duration  of 
the  high-voltage   period,  whilst  the  armature  is  falling  in 
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sjx;<.d.  Tlie  rise  in  the  siiuiit  cni'iviit  Jcpfiuls  largely  upon 
the  loading  of  the  motor  :  if  the  niovintr  parts  possess 
inneh  inertia,  and  the  motor  speed  is  maintained  for  an 
appreciable  period,  the  shunt  current  attains  a  oorresjwnd- 
inirly  high  value  ;  if  the  speed  falls  i|uickly,  the  increment 
in  the  shunt  current  is  less,  but  apparently  there  is  always 
an  increase  to  some  extent. 

Clutches,  brakes.  Ac,  are  all  good  in  their  way.  but  add 
to  the  cost  of  installation  and  maintenance.  The  cost  of 
the  controlling  apparatus  of  electric  motoi-s  has  always 
seemed  to  form  an  unduly  large  percentage  of  the  total  cost. 
What  we  had  in  mind  was  the,  ideally  simple  regulator 
handle  of  the  steam  locomotive,  the  nearest  approximation 
to  which  is  the  drum  type  of  controller,  which  stands  rough 
usage  and  is  said  to  be  preferred  to  the  radial  type  by 
machine  minders  or  operators.  Our  information  is  that, 
apart  from  the  merits  of  the  devices  at  present  on  the 
market  to  meet  the  conditions  which  we  described,  their 
cost  is  a  serious  consideration.  Tlie  push-button  type  of 
control,  fw  example,  is  ideal,  and  can  be  carried  out  to 
meet  any  set  of  conditions  ;  but  it  must  be  admitted  that  it 
is  expensive,  and  while  tiie  ordinary  works  electrician  can 
kee])  a  plain  drum  controller  in  order,  some  of  the  more 
highly  developed  "  automatic  "  systems  call  for  the  services 
of  a  highly  skilled  technical  expert. 

The  solution  to  our  problem  should  be  mistake-proof,  and 
capable  of  being  handled  in  one  Way  only,  without  fear  of 
anv  undesirable  result.  In  these  days  of  piece-work  and 
relatively  high  output,  the  number  of  manual  operations 
required  to  start  and  stop  motor-driven  machinery  must  be 
reduced  to  a  minimum.  What  is  needed  is  the  simplicity 
of  the  tramway  controller — one  operating  handle  only, 
liipable  of  being  moved  forward  as  quickly  as  safe  loading 
cif  the  motor  will  permit,  and  backward  as  quickly  or  as 
-iiowly  as  the  needs  of  the  machinery  require,  and,  above 
nil.  cheap  and  relialile. 


whole  of  our  industries  in  the  future,  for  only  by  the  aid  of 
whole-hearted  co-operation  can  we  hope  to  triumph  in  the 
trade  war. 


Electrical  Power 
Engineers. 


We  note  with  pleasure  that  the  turbu- 
lence which  has  lately  reigned  in  the 
breasts  of  power  station  engineers  has 
-ubsided,  and  is  being  followed  by  a  holy  calm.  The 
E.P.E..\.,  fortified  by  the  fact  that  possession  is  nine  points 
of  the  law.  has  secured  officii  recognition  as  the  repre- 
sentative Association  for  the  protection  of  the  interests  of 
the  technical  staffs  in  power  stations,  imblic  and  private, 
and  peace  reigns  once  more.  Without  discussing  the  merits 
of  the  rival  movements,  we  may  express  ourselves  entirely 
satisfied  with  the  essential  feature  of  the  matter — namely, 
the  survival  of  oiif  representative  body,  and  no  more. 
From  the  very  first,  knowing  the  strength  of  the  position 
held  by  the  E.P.E.A..  we  have  urged  that  rivalry  should  be 
;:  voided,  and  that  some  means  should  be  sought  of  securing 
co-operation  in  this  sphere.  In  .June  the  situation  became- 
serious,  and  it  was  evident  that  unless  some  drastic  step 
were  taken  there  would  be  a  most  regrettable  division  of 
forces  which  would  result  in  the  permanent  weakening  of  the 
Assriciations  concerned.  Fortunately,  the  President  of  the 
l.E.E.  saw  the  danger,  and  had  the  moral  courage  necessary 
to  cut  the  Gordian  knot ;  he  frankly  recognised  that  a 
mistake  had  been  made,  and  promptly  rectified  it  before  it 
liecame  irreparable.  Xothing  is  more  difficult  than  to 
tackle  such  a  situation  and  to  deal  with  it  entirely  from  the 
point  of  view  of  the  greatest  good  for  the  greatest  number, 
without  regard  to  one's  own  interests  or  to  the  suscepti- 
bilities of  individuals  ;  but  Mr.  Wordingham  was  equal  to 
the  oi.'casion,  and  succeeded  in  averting  a  calamity. 

We  now  learn  that  the  Chief  Technical  Assistants'  Asso- 
liation  is  working  in  hearty  co-operation  with  the  E.P.E.A. ; 
its  members  will  become  members  of  that  Association,  but 
the  C.T.A.A.  will  retain  its  separate  identity  for  the  purpose 
for  which  it  was  established — namely,  the  exchange  of  infor- 
mation among  the  senior  men  in  electricity  works — so  that  if, 
for  example,  a  member  makes  a  new  departure  in  any 
branch  of  power-station  practice,  he  will  be  fortified  with 
the  accumulated  experience  of  his  brother  engineers,  and 
will  not  have  to  rnake  all  their  mistakes  over  again.  That 
is  as  it  should  be  ;  it  is  the  spirit  which  must  pervade  the 


The  E.T.U.  and 


Since  writing  the  above  notes,  we  have 

..     ,.  „  c  .        realised  with  regret  that  the  peace  which 
the  E.P.E.A.  .  ,  ,'..,, 

reigns  is  not  foinplcte — there  is  still  a 

certiiin  amount  of  animosity  between  the  E.P.H.-V.  and  the 

E.T.U.     The  latter  (as  will  be  seen  from  our  "Notes") 

refuses  to  recognise  the    hiDu/    fi>/es   of    the    K.P.E.A.  a.s 

a    Trade   Union,    objects    to    its    re])resenting   the   power 

station  engineers   in  official  conferences  on  wages,  and,  in 

effect,  claims  for  itself  alone  tfapt  privilege. 

We  may  point  out  (1)  thm  the  E.T.U.  recognised  the 
eligibility  of  the  technical  staifs  for  membership  of  a  Trade 
Union,  and  indeed  welcomed  them  into  its  ranks  with  open 
arms  :  (2)  that  any  body  of  men  whatever  has  an  inalien- 
able right  to  combine  for  its  own  purposes  ;  (H)  that  the 
power-station  men  have  elected  to  follow  this  course,  and 
being  eligible  for  membership  of  a  Trade  Union,  they  have 
duly  formed  one  (the  E.P.E..\.).  and  registered  it  as  such. 
Hence,  the  E.T.U.,  in  opposing  the  attendance  of  delegates 
from  the  E.P.E.A.  at  Conferences,  has  not  a  leg  to  stand 
on — it  is  throwing  overboard  the  fundamental  principles  of 
Ti'ade  Unionism,  and  denying  to  others  the  rights  and 
privileges  which  its  o^ii  members  enjoy. 

This  policy  is  bound  to  fail.  We  have  always  given  the 
E.T.U.  a  fair  field  in  our  pages,  and  we  have  received 
official  acknowledgments  to  that  effect  both  publicly  and 
privately  :  in  this  instance  we  do  not  hesitate  to  condemn 
its  attitude  towards  a  brother  Trade  Union  as  un-English, 
unsportsmanlike,  and  unjustifiable,  and  we  trust  that  its 
leaders  will  speedily  realise  that  selfish  mawcuvres  designed 
to  magnify  the  importance  of  the  E.T.U.  at  the  expense  of 
the  E.P.E.A.,  and  entailina:  the  sacrifice  of  goodwill  and 
collaboration,  not  only  are  unpatriotic  at  this  time,  but 
also,  being  opposed  to  unity  of  purpose,  weaken  both  paities. 


Electrical 

Development  in 

Holland. 


AccoRUixs  to  an  article  published  in 
a  Dutch  economic  journal,  Holland  will 
be  confronted  with  a  serious  problem  after 
the  war  in  the  matter  of  the  supply  of 
coal,  which  will  be  very  difficult  to  obtain,  and  very 
costly,  so  tliat  the  Dutch  industries  will  be  placed  at  a  dis- 
advantage as  coini)ared  with  those  in  other  countries. 
The  author  states  that  previously  to  the  war  many 
Dutch  industries  were  indebted  for  their  development  to 
the  low  prices  of  G-erman  coal,  but  the  conditions  will  be 
(juite  different  after  the  conclusion  of  peace,  as  Germany 
wijl  know  how  to  prevent  the  delivery  to  Holland  of  coal  at 
such  low  prices  as  to  create  an  un})leasant  competition  in 
industry  and  shipbuilding,  apart  from  the  necessity  for 
levying  taxes  of  all  kinds,  including  one  on  the  export  of 
coal,  in  order  to  raise  reventte.  The  author  considers,  too. 
that  it  will  be  impossible  to  procure  cheap  coal  from  Great 
Britain,  and  that  this  country  also  will  impose  a  tax  on  the 
ex-port  of  coal.  Taking  all  the  points  into  consideration, 
it  is  argued  that  the  Dutch  Government  must  do  everything 
to  supjiort  the  nati\"e  industries,  and  that  these  efforts  will 
not  be  in  vain.  .  In  this  connection  it  is  suggested  that  the 
use  of  electric  power  has  a  great  futtive.  The  total  pro- 
duction in  Holland  is  stated  to  have  increased  from 
13.5,000,000  KW.-hours  in  1913  to  101,000,000  in  1014, 
1911,000,000  in  1915,  and  260,000,000  KW.-hours  in  1910. 
The  State  Commission  of  1911  on  the  supply  of  electricity 
estimated  the  ponsumption  at  321.000,000  KW.-hours  per 
annum,  but  this  quantity  is  now  considered  to  be  too  low, 
as  the  Association  of  ^Managers  of  Electricity  Works  is  of 
opinion  that  a  demand  for  a  minimum  of  1,000,000,000 
KW.-hours  will  arise  in  the  near  future.  The  (piestion 
whether  the  business  should  be  undertaken  by  a  public 
or  a  private  concern  has  already  been  decided  in  favour 
of  the  former  system.  The  problems  remaining  to  be 
settled  are  whether  the  works  should  be  owned  by  the 
State  or  l:iy  comljinations  of  the  provincial  authorities,  and 
whether  the  works  should  be  carried  on  by  the  owners  or  by 
companies  in  which  the  majority  of  the  shares  would  h&i 
held  by  public  authorities. 
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THE     PORT     ELIZABETH     ELECTRICITY 
WORKS,     SOUTH     AFRICA. 


Port  Elizabeth  being  the  veuiie  for  the  next  Convention 
of  the  Municipal  Electrical  Engineers'  Association  (Union 
of  South  Africa),  some  particulars  of  the  Municipal  elec- 
tricity undertaking  may  be  of  interest  to  readers  both  in 
South  Africa  and  elsewhere. 

The  supply  was  officially  started  on  Tuesday,  May  1st,  1 90G, 
by  the  Mayor  of  Port  Elizabeth,  ilr.  Alexander  Fettes,  as 
a  three-wire,  direct-current  supply  at  pressures  of  500  and 
2.')0  volts,  and  the  first  installation  of  plant  consisted  of 
three  Babcock  Ar  Wilco.x  marine  type  water-tube  boilers, 
flive  Brush-Parsons  400-K\v.  turbo-generators  with  surface 


Fig.  1. — Port  Elizabeth  Electricity  Works. 

(fondensers  and  electrically-driven  auxiliaries,  an  E.P.S. 
storage  battery,  and  main  switchboard  supplied,  by 
Spagnoletti  it  Co. 

The  buildings  were  designed  by  the  late  City  Engineer, 
Mr.  A.  S.  Bntterworth,  and  the  original  scheme  by  Mr. 
Pape,  the  first  City  Electrical  Engineer,  Messrs.  Robert 
Hammond  &  Son  being  the  consulting  engineers.  Mr. 
Pape  was  succeetjed  in  1907  by  Mr. 
•H.  J.  Holder.  During  the  succeeding 
years  steady  progress  was  made,  and 
in  December,  1912,  Mr.  Holder  re- 
ported that  further  extensions  would 
.be  required,  in  connection  with  which  ■ 
Mr.  Holder,  early  in  1913,  came 
to  England.  In  May,  1913,'Mr. 
Holder,  whilst  on  leave,  met  with  a 
serious  accident,  and  Mr.  B.  Sankey 
■was  appointed  assistant  electrical  en- 
gineer, and  arrived  at  Port  Elizabeth 
in  October,  1913,  to  carry  on  during 
Mr.  Holder's  absence,  .and  to  proceed 
with  the  preparation  of  the  scheme  of 
extensions.  In  January,  1914,  ilr. 
Sankey  was  appointed  City  Electrical 
Engineer,  Mr.  Holder  being  unfortun- 
ately incapacitated  from  further  service, 
and  in  February,  1914.  the  new  scheme, 
estimated  to  cost  £."iii,000,  was  pre- 
sented to  the  Council  and  finally 
adopted,  with  the  approval  of  the  con- 
sulting engineers,  ^Messrs.  Robert 
Hammond  &  Son. 

The  new  plant  involved  an  extension 
of  the  main  buildings,  designed  and 
carried  out  by  the  city  engineer  and 
his  staff,  and  the  installation  of  the 
followiufr  machinery  : — 

Boih'i-Hiiusi  Phinl. — Two  Babcock  ct  "Wilcox  marine 
type  water-tube  boilers,  each  complete  with  superheaters, 
economisers.  and  chain-grate  stokers,  ard  hiving  a  normal 
evaporative  vcapacity  of  1.5,000  lb.  of  ste  im  pei-  hour  ; 
working  pressure,  200  lb.  per  sq.  in. ;  one  B.  &  W.  coal 
conveyor,  having  a  capacity  of  40  tons  of  coal  per  hour, 
and  four  overhead  coa^  bins  :  main  and  bra  ich  steam  and 
feed  piiiinsr.     The  whole  of  this  iilant  was  ere:ted  and  set  to 


work  by  Messrs.   Reunert  it   Lenz,  of  Johannesburg,  the 
S.A.  agents  of  Messrs.  Babcock  &  Wilcox. 

Emiine-Room  Plant.  —  Two  I,000-kw.  Fraser  and 
Chalmers  steam  turbines,  with  Worthington  condensers  and 
rotary  inmips  driven  by  40-h.p.  B.T.H.  three-phase  motors' 
direct-coupled  to  Dick,  Kerr  alternators.  O.GOO  volts, 
three-phase,  50  periods,  supplied  and  erected  by  Messrs. 
Fraser  &  Chalmers,  Ltd.  :  one  remote  mechanically-con- 
trolled H.T.  switi'hboard,  supplied  by  the  British  Thomson- 
Houston  Co.,  Ltd.,  and  erected  by  their  S.A.  representatives. 
the  S.A.  General  Elei-tric  Co.  This  board  contains  three 
machine  panels,  one  summation  panel,  one  converter  panel, 
and  four  feeder  panels,  and  stands  on  the  switchboard 
gallery  some  4  ft.  above  the  engine-room  floor  level,  the 
.switchgear  cubicles  being  housed  in  the  basement  below. 

iSiiJi-Sfatkn  Planf. — One  500-kw.  Bruce  Peebles-La  Cour 
motor- converter  at  the  power  station  ;  one  similar  250-KW. 
set  at  the  Tow-n  Hall  sub-station.  Thfese  were  supplied, 
erected,  and  set  to  work  by  Jfr.  J.  W.  Saaler,  the  S.A. 
rej  iresentative  of  Messrs.  Bruce  Peebles  &  Co. 

In  addition  to  the  above  plant  supplied  under  the 
extension  scheme,  it  was  found  necessary  to  replace  the 
main  storage  battery,  and  it  was  decided  to  substitute 
therefor  one  450-b.h.p.  Browett-Lindley  compound  engine 
direct-coupled  to  one  250-KW.,  (j,600-volt,  three-phase 
alternator  and  one  200-kw.,  three-wire  dynamo  and  exciter 
supplied  by  the  ElectHc  Construction  Co.,_  Ltd.,  of  Wolver- 
hampton. This  set  was  fortunately  secured  prior  to  the 
main  machinery,  and  has  jiroved  invaluable,  having  oh  two 
occasions  run  for  six  weeks  without  a  stop.  It  is  now  used 
regularly  for  night  work  and  week-ends,  and  beyond  one 
general  examination  and  a  few  minor  adjustments,  has  cost 
nothing  for  repairs  after  two  years'  hard  work,  all  bearings, 
piston  rings,  packings,  &c.,  being  in  perfect  order  and 
commutation  or  slip-ring  troubles  being  unknown. 

Mains  ami  Suli-^tation  Switr/n/ear. — The  high-tension 
and  telephone  cables  were  supplied  by  Messrs.  W.  T.  Glover 
and  Co.  through  Messrs.  Davis  &  Soper,  London,  and  were 
laid,  jointed,  and  tested  by  the  municipal  staff  under  the 
supervision  of  Mr.  L.  F.  Bickell.  the  assistant  engineer, 
the  wliole  of  the  sub-station  switchgear,  transformers,  &c., 
being  similarly  erected,  tested,  and  set  to  work.     The  new 


Fig.  2.- 


Boi  .Es  House  ;    Two  original  Boiler- 

AND  two  new  ones  BEVOND. 


IX  FOREG  '.OUXD 


H.T.  mains  system  includes  several  features  worthy  of  note. 
Port  Elizabeth  stretches  for  nearly  five  miles  along  the  shore 
of  Algoa  Bay  and  inland  towards  the  centre  of  the  town  some 
2i  miles.  The  main  business  portion  of  the  town  is  in  the 
centre,  and  this  portion  will  continue  to  be  supplied  on  the 
three-wire  D.c.  system,  the  original  supply  being  supplemented 
by  the  2iO-K\v.  motor-converter  at  the  Town  Hall  sub-station. 
The  rest  of  the  town  is  beinsr  divided  into  districts,  each  to  be 
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fed  by  a  static  transformer  siib-stiitioii  a.'^  follows  :  Ihimr- 
wood,  the  seaside  i>oi-tioii  at  the  extreme  south  of  tlie  Kay  : 
South  End,  Cape  Road,  the  inUuid  district ;  and  North  ImhI. 
the  factory  area  adjacent  to  the  works.  In  this  latter  area 
sub-stations  are  now  being  erected  to  supply  .-.OO-volt,  three- 
wire,  three-phi^e  general  power  supply  to  o\erhead  lines,  and 
one  large  factory  is  already  supplied  from  its  own  trans- 
formers. Consumers  now  using  500-volt  u.c.  in  this  area 
are  being  changed  over  to  500-volt  three-phase  supply,  the 
existing  D.c.  mains  being  seriously  overloaded. 

In  the  other  districts,  which  are  mainly  residential,  single- 
phase  transformers  are  being  used  to  transform  down  to  500 
and  250  volts,  single-phase,  three-wire,  and  the  existing  d.c. 
distributors  are  being  changed  over  to  single-phase,  three- 
wire  ;  500  and  250-volt  d.c.  motors  are  being  changed  to 
Century  single-phase  commutator  motors  suitable  for  either 
250  or  500  volts.  It  is  interesting  to  note  that  on  the  sea 
front,  where  constant  troubles  were  experienced  through  the 
corrosion  and  breakage  of  overhead-line  wires,  with  an  a.c. 


demand  has  rapidly  increased,  and  there  is  a  big  future  fo 
electric  cooking  and  heating  when  apparatus  is  available 
With  an  output  for  the  year  ending  December  :!lst,  IIUT 
of  2,854, '.>07  units  sold,  the  total  cost  per  unit,  exclusivi 
of  capitiil  charges,  amounted  to  l"54d.,  which  it  is  hopei 
materially  to  reduce  now  that  the  new  plant  is  in  ful 
.service,  and  with  an  anticfpated  output  in  the  neighbour 
hood  of  live  million  units.  Several  large  factories  an 
contemplating  changing  over  from  steam  to  electric  drivei 
but  have  been  held  up  owing  to  the  difliculty  of  obtaining 
plant.  It  should  be  noted  that  the  tramways  are  in  th« 
hands  of  a  private  company  which  has  its  own  generating 
station,  consequently  the  undertaking  has  not  the  advantage, 
of  a  tramway  supply  as  in  most  other  large  towns  in  Soutl 
.\frica. 

The  London  agents  for  the  Municipality  are  MessiB 
Davis  &  Soper,  whilst  Messrs.  Preece,  Cardew,  Snell  anc 
Rider  are  the  present  consulting  engineers. 

This  article  would  not  be  complete  without  some  mentior 


3.— Enoine  Room  ;  Two  Original  d.c.  Sets  in  Foreground.  Two  New  Tirro- Alternators 
Beyond,  and  500-kw.  Motor  Converter  to  the  Kight. 


supply  the  trouble  has  almost  entirely  ceased.  On  all  ii.t. 
cable  routes  a  Key  fibre  conduit  has  been  laid  to  provide  for 
future  duplication,  and  also  all  sub-stations  are  intercon- 
nected vin  the  power  station  by  underground  telephone 
caV)les,  which  are  also  used  to  operate  a  time  clock  .system. 
This  private  telephone  system  has  proved  a  great  boon, 
especially  in  cases  of  interruption  of  supply,  when  the 
public  telephone  lines  are  immediately  blocked  by 
consumers. 

Tariffs. — The  tariffs  for  power  are  : — £2  per  annum,  or 
3s.  4d.  per  month  per  h.p.  of  average  maximum  demand, 
and  Id.  per  unit  for  the  first  4,000  units  per  month,  |d.  per 
unit  above. — Three-phase  a.c.  :  For  the  first  5,000  units 
per  month,  l:^d. :  all  above,  |d.  There  are  no  restrictions 
as  to  hours  of  use. — Private  lighting  :  the  charge  is  8d.  per 
unit,  and  Id.  on  the  Norwich  system  based  on  the  valuation 
of  the  house,  and  it  is  hoped  in  time  to  extend  this  system 
to  all  classes  of  lighting  supply. 

These  rates  are  considered  very  reasonable  out  there, 
where  coal  averages  20s.  per  short  ton  of  2,000  lb.,  of  which 
14s.  2d.  consists  of  railage  charges  over  some  f^OO  miles  of 
line,  and  salaries  and  wages  are  higher  than  at  home.  With 
power  and  heating  supply  available  at   Id.  per  unit,  the 


of  the  war.  In  South  Africa  there  is  as  yet  no  compulsorjt 
military  service,  but,  on  the  other  hand,  there  are  no  indis- 
pensables.  Every  man  of  the  dei^artment,  from  the  chiel 
engineer  downwards,  who  is  of  military  age  has  volunteerec 
for  acti\-e  service,  and  all  fit  men  to  the  number  of  10  an 
now  awav  on  active  service,  one  of  whom  has  been  killed 
The  rest  are  all  badged  as  unfit  for  military  service,  anc 
are  carrying  on  to  the  best  of  their  aliility. 


Concrete  Tesls. — As  the  result  of  exiwriments   carriec 

out  in  the  Structural  Materials  Research  Laboratory  of  the  Lewi 
Institute,  Chicago,  it  is  stated  that  the  ratio  of  water  to  cement  ii 
found  to  have  a  more  important  effect  on  the  strength  of  concreti 
than  the  quantity  of  cement  or  the  prrading  of  atr^regates.  This  i 
brought  out  by  a  aeries  of  compression  tests  of  about  sixteei 
hundred  ii  x  12  in.  concrete  cylinders.  The  mixtures  used  covered 
wide  range,  as  also  did  the  grading  of  aggregate  and  consisteucj 
The  importance  of  any  method  of  mixing,  handling,  placing,  am 
finishing  concrete  which  will  enable  the  work  to  be  <ione  with  : 
minimum  of  water,  ia  a^  once  apparent.  It  now  seems  tha 
practically  all  faulty  concrete  work  can  be  traced  to  the  use  of  to 
much  water.— £■/»/;««■/■;/»/  .V,.»v  I.WonJ,  May  2nd,  191H. 
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50ME     NOTES     ON     PUBLIC    FIRE  -  ALARM 
SYSTEMS. 


By  G.  W.  STTJBBIXGS. 


The  importance  of  public  fire-alarm  systems,  and  the 
urgent  need  of  simplicity  and  reliability  in  their  general 
design  and  lay-out,  are  too  obvious  to  receive  more  than 
passing  mention.  Several  systems  have  from  time  to  time 
been  proposed  and  have  been  in  use.  many  combining  a 
number  <^  ingenious  devices  and  apparent  conveniences, 
BDch  conveniences,  however,  only  being  obtained  at  the  ex- 
pense of  simplicity.  Although  there  are  still  a  number  of 
systems  in  use  throughout  the  country,  modern  opinion 
Beems  to  favour  the  utmost  simplicity  that  can  be  obtained. 
Modern  fire-alarm  apparatus  is  characterised  by  excellence 
of  workmanship,  and  a  high  standard  is  usually  attained  in 
the  constructional  work.  The  maintenance  of  such  a  system 
is,  therefore,  largely  a  matter  of  methodical  routine,  and  is 
frecfiiently  carried  out  by  a  man  who  has  had  considerable 
experience  in  the  telephone  service.  The  average  all-round 
electrical  engineer  has  usually  very  little  to  do  with  public 
fire-alarm  systems,  and  a  few  notes  describing  the  principal 
features  of  such  systems  may  not  be  out  of  place. 

The  mode  of  action  of  the  usual  system  may  first  be 
described.  To  call  the  fire  brigade  a  handle  in  the  head  of 
the  street  post  is  pulled.  This  rings  a  bell  in  the  watch 
room  of  the  fire  station,  drops  an  indicator  flap  showing  the 
point  from  which  the  call  has  come,  and  also  rings  a  small 
bell  in  the  head  of  the  street  post,  to  indicate  to  the  person 
giving  the  alarm  that  his  call-  has  been  registered.  The 
ringing  of  the  two  bells  is  continued  till  the  fireman  on 
duty  presses  a  button  or  operates  a  switch.  In  the  head  of 
the  post  is  also  a  socket,  into  which  a  hand  telephone  set 
can  be  plugged,  thus  enabling  the  brigade,  whilst  out,  to  be 
in  telephonic  communication  with  headquarters.  In  order 
that  the  fire  station  may  be  called  without  giving  the  alarm 
signal,  there  is  in  the  street  instrument  a  small  push,  fre- 
qoently  in  a  more  or  less  concealed  position,  by  which  the 
bell  at  the  fire  station  can  be  rung  without  the  continuous 
action  of  the  alarm  handle,  thus  enabling  any  prearranged 
system  of  calling  to  be  used. 

The  technical  details  of  the  system  may  now  be  touched 
upon.  The  instruments  are  connected  up  on  the  central 
battery  system,  an  earth  return  being  frequently  used. 
Battery  power  is  now  nearly  always  obtained  from  accumu- 
lators, the  voltage  of  the  ringing  battery  being  of  the  order 
30,  and  the  speaking  voltage  being  correspondingly  lower. 
Normally  the  high  voltage  is  on  the  line,  and  the  act  of 
pulling  the  alarm  handle  puts  the  bell  at  the  fire  station 
and  the  bell  in  the  post  in  series  through  the  line  to  earth, 
and  also  operates  a  relay  coil  which  keeps  the  circuit  closed. 
When  the  small  push  is  used  this  coil  is  cut  out  of  circuit, 
and  the  ringing  of  the  bells  corresponds  with  the  movement 
of  the  push.  The  switch  at  the  fire  station  for  stopping 
the  alarm  bell  cuts  the  voltage  off  the  line,  and  the  relay 
coil  in  the  post  becomes  de-energised.  To  receive  a  tele- 
phone call,  the  telephone  at  the  fire  station  is  plugged  into 
an  ordinary  jack.  Earths  on  the  line  can  be  differentiated 
from  calls  by  the  fact  that  the  ringing  of  the  alarm  bell  cannot 
be  permanently  stopped  by  the  switch  in  such  cases.  If  an 
earth  should  develop  the  line  is  disconnected,  and  the  fire- 
alarm  point  booked  "  out  of  order."  This  method  of  difiPer- 
entiating  between  calls  and  earths,  although  seemingly 
efficient  and  reliable,  is  not  found  satisfactory  in  practice, 
as  usually,  the  person  giving  the  call,  when  he  hears  the 
bell  in  the  post  stop  ringing,  imagines  that  his  call  is  being 
ignored,  and  immediately  pulls  the  alarm  handle  again, 
thereby  producing  the  earth  indication.  This  so  frequently 
happens  that  fire  brigades  will  usually  turn  out  for  a  con- 
tinuous call,  it  being  considered  better  to  risk  a  false  alarm 
than  to  incur  the  possibility  of  passing  over  a  genuine  one. 

It  is  customary  for  all  lines  to  be  tested  frequently, 
usually  daily,  owing  to  the  urgent  need  that  a  faulty  alarm 
be  immediately  marked  out  of  order.  This  being  the  case, 
tbe  system  in  nhich  the  continuity  of  the  line  can  be 
tested  at  the  fire  station  becomes  of  doubtful  utility.  The 
method  used  in  this  system  is  to  connect  a  condenser  in- 
eftch  street  post,  and  to  ring  a  bell  through  the  condenser 


by  a  magneto  at  the  fire  station,  such  magneto  being 
plugged  into  each  line  in  turn!  Were  it  not  for  the  possi- 
bility of  instrument  faults,  this  would  be  a  great  advantage, 
but  as  the  frequent  test  from  the  post  is  considered  esseptial, 
the  extra  complication  and  expense  is  hardly  justified. 

Little  need  be  said  regarding  constructional  work  in  fire- 
alarm  systems,  as  such  work  follows  the  lines  of  standard 
telephone  practice.  The  importance  of  keeping  written 
information  enabling  each  line  to  be  identified  may,  how- 
ever, be  mentioned.  Each  line  should  have  a  number,  and 
all  cable  leads  at  distribution  poles  should  be  labelled  with 
their  appropriate  numbers.  Information  regarding  open 
wires  on  pole  lines  should  be  also  at  hand.  In  this  con- 
nection it  may  be  mentioned  that  the  standard  method  of 
counting  the  wires  is  to  begin  from  the  top  left-hand 
insulator,  facing  away  from  the  distribution  pole,  taking 
each  arm  in  turn.  Great  care  should  be  given  to  the 
connection  between  the  open  wire  and  the  instrument. 
Undergroitnd  leads  should  be  avoided  if  possible,  and  fire- 
alarm  posts  planted  near  tramway  poles  or  arc-lamp 
columns,  to  which  the  open  wire  is  attached,  and  to  which 
the  fire-alarm  post  is  connected  by  a  shQvt  length  of  barrel. 
Failing  this,  it  is  advisable  to  plant  a  small  pole  near  the 
post,  to  avoid  the  necessity  of  running  a  lead  underground. 
Attention  to  this  point  will  not  only  lessen  the  possibility 
of  faults,  but  will  also  render  the  renewal  of  the  insulated 
lead  an  easy  and  inexpensive  matter.  Where  an  earth 
return  is  used,  the  earth  connection  must  be  made 
with  care.  A  water  service  pipe,  to  which  the  earth  wire 
should  preferably  be  soldered,  makes  the  best  job  ;  but 
failing  this,  a  length  of  barrel  should  be  driven  down  into 
'the  ground  as  far  as  possible,  the  earth  wire  being  attached  by 
means  of  a  set  screw.  The  earth  wire  should  be  stout,  and  if 
it  runs  any  distance  from  the  post,  might  well  be  covered  by 
a  warning  board  to  prevent  its  being  damaged  or  severed 
during  subsequent  excavations  by  other  people. 

Faults  on  fire-alarm  systems  can  be  classed  under  three 
heads  :  Open  circuits,  earths,  and  instrument  faults.  An 
open  circuit,  usually  known  as  a  "  dis,"  is,  as  a  rule,  due  to 
a  broken  cable  lead  on  a  pole,  or  to  a  wire  being  down.  As 
the  line  is  alive  up  to  the  break,  such  faults  are  easily 
tested  for  by  an  ordinary  detector.  After  thunderstorms,  it 
is  always  advisable  to  inspect  the  protectiv^devices  at  the 
fire  station.  This  is  usually  done  by  caching  the  fuse 
terminal  connected  to  the  line,  when  the  alarm  bell  will 
ring  if  the  fuse  and  heat  coil  be  intact. 

Earths  are  due  usually  either  to  broken  wires  or  to  faulty 
underground  leads.  Such  faults  are  usually  localised  by 
sectioning  the  line  at  convenient  points  and  testing  each 
section  with  a  detector  and  battery.  For  such  faults  it  is 
most  important  to  be  able  to  identify  the  required  line,  in 
order  that  the  insulated  leads  at  distribution  or  cross-arm 
poles  may  be  cut  without  delay.'  A  very  convenient  battery 
for  such  testing  can  be  made  from  three  ordinary  flash-lamp 
batteries.  These  can  be  put  up  in  a  very  small  box,  and  if 
the  box  be  provided  with  a  pair  of  terminals,  the  battery 
will  be  found  very  convenient  and  portable :  as  it  is  used 
but  seldom,  and  then  required  to  furnish  but  a  small 
current,  the  cells  will  last  a  long  time. 

Instrument  faults  can  usually  be  located  with  little 
difiiculty,  owing  to  the  simplicity  of  the  apparatus.  To 
those  who  are  unaccustomed  to  these  instruments,  adjustments 
to-belk  are  likely  to  give  some  trouble.  Being  designed 
to  work  in  series  with  the  alarm  bell  at  the  fire  station,  the 
usual  construction  has  to  be  somewhat  modified.  When  the 
magnet  coils  of  the  bell  are  energised,  the  vibrating  contact 
is  made,  and  not  broken,  as  in  the  case  of  an  ordinary  bell ; 
this  contact  short-circuits  the  magnet  coils,  and  consequently 
de-energises  them,  when  the  contact  is  broken.  When  the 
instrument  is  disconnected  the  contacts  should  therefore  be 
separated. 

A  fault  that  is  sometimes  met  with  is  a  feeble  ringing  of 
the  alarm  bell  whilst  the  speaking  is  satisfactory.  This  is, 
of  course,  due  to  a  high  resistance  in  the  circuit,  and  in  such 
a  case  the  trouble  will  almost  always  be  found  due  to  a 
faulty  earth  connection  or  to  a  defective  earth.  '  It  is  better 
then  to  renew  the  earth  connection,  or,  should  this  be  good, 
to  seek  a  fresh  earth.  The  current  required  to  ring  the 
alarm  bell'at  the  fire  station  is  considerable,  and,  if  satis- 
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facUiiT  service  is  rci|iiii'ed,  it  is  essential  both  that  an 
pfficient  earth  be  f«iun<I,  and  also  that  ihe  earth  lonneetion 
tie  seeureiy  nuulc. 

Two  l)atteries  of  aeeuniulaLors  are  nsually  installetl,  one 
of  lar};e  cells  for  normal  use,  and  anotlier  of  smaller  cells  as 
a  stand-bv  whilst  the  larjje  cells  are  beinjr  charjred.  These 
I  latteries  are  rather  liable  to  he  nejjlcctod.  or,  at  all  events, 
not  U)  receive  the  methodical  care  re(|uired  to  keej) 
them  in  <;ixul  condition.  It  may,  however,  lie  remarked 
that  since  uiotor-drivcu  tire  apiiliances  have  come  into  such 
trcnei-al  use.  this  state  of  affaire  has  larjiely  improved,  as 
there  are  now  iisnally  in  the  brigade  one  or  two  men  at 
least  who  have  the  necessary  tecluiical  knowledge  to  attend 
to  the  cells,  and  also  to  realise  the  need  of  the  care  that  has 
to  be  taken  of  tlieni. 


THE     NATIONAL 


PHYSICAL     LABORATORY. 


The  report  ot  the  Laboratory  for  11117- 18  has  just  lieen  issued  ;  it 
is  now  published  by  H.M.  StatioDery  Office,  in  cousequenue  of  the 
transfer  of  the  Institution  to  the  Department  for  Scientific  and 
Industrial  Research. 

The  present  report  contains  an  outline  of  the  history  of  the 
Laboratory  from  its  inauguration  in  1!»02.  During  the  war  heavy 
demands  have  been  made  upon  its  resources,  and  new  buUding.s 
have  been  erected  for  the  testing  of  gauge.s  ;  further  extensions  in 
this  connection  are  now  in  progress,  and  the  accommodation  for 
aeronautical  research  is  also  being  extended.  The  staff  has 
increased  from  LliV  in  July,  1914,  to  :->'i2  at  present,  in  addition  to 
2.T  Superintendents  and  Senior  Assistants.  WhUe  the  Committee 
of  the  Privy  Council  for  Scientific  and  Industrial  Research  has 
a»umed  responsibility  tor  the  finance  of  the  Laboratory,  the  control 
of  its  scientific  work  and  researches  will  remain  in  the  hands  of 
the  Royal  Society.  In  future,  each  year  a  report  will  have  to  be 
submitted  to  the  Research  Department  in  December,  The  site  of 
the  Laboratory  has  been  extended  by  the  purchase  of  'additional 
land  and  buildings.  One  of  the  ne%v  buildings  under  construction 
will  1)6  devoted  to  the  testing  of  glass  volumetric  apparatus,  which 
was  formerly  procured  from  Germany,  The  foundry  in  the  Metal- 
lurgical Dejiartment  has  been  doubled  in  size  to  provide  space  for 
the  increased  work  on  light  alloys,  and  for  the  optical  glass 
research.  Several  other  departments  are  in  need  of  increased 
accommodation. 

Hitherto  the  primary  electrical  standards  have  heeu  in  the 
custody  of  the  Board  of  Trade,  whose  Laboratory  has  been  in  close 
co-operation  with  the  N.P.L.  The  new  position  of  the  latter  has 
made  it  possible  to  transfer  to  it  the  functions  of  the  Board  of 
Trade  Laboratory,  and  arrangements  are  in  progress  with  a  view 
to  this  being  done. 

Amongst  other  researches  which  are  being  carried  on  are  experi- 
ments for  the  Engineering  Standards  Committee  on  the  efficiency 
of  electric  henters  and  hot  plates,  the  heating  of  the  sockets  of 
Goliath  lampholderf,  and  (for  the  Institution  of  Electrical 
Engineers")  the  heating  of  buried  cables  and  the  corrosion  of  lead- 
covered  conductors. 

The  magnetic  disturbances  ^t  the  laboratory  which  have  occurred 
smce  the  electrification  of  the  London  and  South-VVestern  Railway 
have  been  referred  by  the  Office  of  Works  to  arbitration,  and  the 
award  ot  the  arbitrator  is  to  the  effect  that  the  disturbances  exceed 
in  magnitude  the  limits  laid  down  in  the  Act  under  which  the 
electrification  was  carried  out.  Further  steps  are  under  considera- 
tion with  a  view  to  giving  effec^  to  the  award. 

The  services  of  the  director  and  members  of  the  staff  on 
numerous  Committees,  in  addition  to  theu'  work  in  the  laboratory,  have 
been  in  great  demand  and  have  been  recognised  by  the  grant  of  the 
O.B.E.  to  Dr.  J.  A.  Barker  and  Messrs.  G.  S.  Baker,  C.  C.  Paterson, 
and  F.  E.  Smith  ;  the  M.B.E.  has  been  awarded  to  Messrs.  S.  W. 
Attwell.  B.  P.  Dudding,  and  R.  Wolfenden.  Mr.F.  E.  Smith  has 
been  elected  to  the  Fellowship  of  the  Royal  Society.  There  are 
now  49  members  of  the  staff  on  active  service. 

The  Electrical  Standards  Division  has  lieen  almost  entirely 
occupied  with  confidential  work.  Much  attention  has  been  given  to 
investigations  of  magnet-steel  and  methods  of  testing  magnets.  A 
standard  inductometer,  with  a  range  to  1  MH.,  has  been  con- 
structed to  supplement  the  larger  one,  ranging  to  10  MH.,  which  is 
in  constant  use.  In  the  Electrolechnics  Division,  researches  have 
been  in  progress  on  insulating  materials,  magnetos,  searchlight 
carbons,  kc.  The  Heat  Division  has  carried  on  high-temperature 
test  work,  especially  in  respect  of  the  testing  of  optical  and  total-  ■ 
radiation  pyrometers,  work  "  of  the  highest  importance  in  connec- 
tion with  the  industries." 

Tests  made  during  the  year  ending  March  Slst.  1918,  attained 
to  thefoUowi4g  numbers  : — Electrical  measurements,  272  :  electro- 
technical  apparatus,  7,408  ;  photometry  (.mainly  luminous  dials), 
16,993;  radium  preparations,  81  ;  pyxometry,  213,  The  total  for 
the  Physics  Department  was  233,869. 

The  income  of  the  Laboratory  from  January  1st.  1900,  to  March 
30th,  i914,  was  £282,545,  of  which  £166,633  was  payments  for 
work  done ;  expenditure  amounted  to  £283,041.  The  income  for 
the  year  was  £103,979,  an  increase  of  nearly  50  per  cent,  over  1917 


gaujic  testing  for  the  Ministry  of  Munitions  accounted  for  £36,6 
The  expenditure  was  i:  100,78,"),  and  the  credit  balance  £3,1', 
Salaries  amounted  to  i:  78,282. 


The  report  of  the  HlrrlrirHij  J)inswn.  Section  A,  ot  I 
Physics  Department  (Mr,  V.  E.  Smith  and  Mr.  Napier)  stsi 
that  most  of  the  time  of  the  Division  has  been  <)cih|m 
with  work  of  a  confidential  nature,  partly  wirolosB 
gniphy.  The  Laboratory  standards  of  K,M,i',  have  l)epn  coiii| 
with  those  of  .lapan  thiough  the  intermediary  of  some  \\  i  . 
cells  brought  to  Teddinglon  by  Dr,  Yokoyama  ;  there  was  a  uu-. 
difference  of  four  parts  in  a  million,  a  very  gratifying  risn 
Magnetograph  records  have  shown  coincidences  between  the  ni 
ning  of  electric  trains  on  the  L,  i!c  S.W.  Railway  system  .< 
magnetic  disturbances  at  the  Laboratory,  and  incidentally  li  i 
demonstrated  the  excellent  aperiodic  qualities  of  the  magnetogi  :t| 
In  Section  B  (Mr.  Campbell  and  Mr.  Dye),  a  standard  iniitu;il  i 
ductometer  for  a  maximum  of  I  millihenry  has  been  constructr 
on  the  lowest  range  the  whole  scale  will  be  equal  to  the  micrubt  in 
extended  to  100  times  this  amount  by  dial  coils.  Means  of  ;i' ■ 
rately  testing  precision  search  coils  with  the  aid  of  the  maj_'iHi 
fields  of  solenoids  were  investigated,  and  an  accuracy  within  m 
part  in  1,000  was  found  to  be  attainable.  Various  tests  v. 
carried  out  in  connection  with  magneto  condensers,  comp 
magnets,. search  coils  for  horse-shoe  magnets,  Kc. 

The  Elei:lrt>tecliuii-s  iJuv'jviiH,  Section  A  (Messrs,  Paterson,  Kiii' 
Walsh,  and  Dr.  N.  Campbell),  has  also  been  engaged  on  confident 
work.  Mr.  Paterson  is  serving  on  the  Electrical  Research  <  lu 
mittee  and  several  Sub-Committees  of  the  Engineering  Standai 
(lomntittee,  and  is  chairman  of  the  Sub-Committee  on  elerlm 
parts  of  aircraft.  Insulating  materials  for  magnetos  have  lif 
under  investigation,  as  well  as  the  heating  of  froliath  lamp  so'  ^:^ 
luminous  compounds,  gun  sights,  ,Vc,,  and  work  in  connection  "i 
I  he  Paterson-Walsh  height-finder  has  occupied  a  good  deal  of  tirr 
In  Section  B  iMessrs,  Melsom  and  H,  C.  Booth  and  Miss  Cockbin 
Admiralty  work  has  been  dealt  with,  and  the  buried-cable  respim 
has  made  good  progress.  It  has  been  found  that  the  rise  of  If  ni| 
rature  of  a  cable  drawn  into  a  stoneware  duct  is  twice  th.it 
a  similsu'  cable  armoured  and  laid  direct  in  the  ground  ;  cables  I  i 
.solid  in  bitumen  occupy  an  intermediate  position.  A  special  iimt. 
generator  has  been  designed  for  this  work  and  for  the  heavy  1 1 
work  of  the  Laboratory;  it  consists  of  two  I). c.  generators,  r:i - 
fitted  with  two  commutators.  Each  commutator  is  arranged  Ini 
current  of  1.250  A.  at  6  v.,  and  the  commutators  can  be  put  in  .siii 
or  parallel  as  required.  The  set  is  driven  byathree-pha.se  '■•."^^ 
volt  motor,  and  excitation  is  provided  by  a  separate  motor-gemt-ii 
set  with  automatic  speed  control. 

In  the  Heat  Dh'isioii.  Section  A  (Dr.  Griffiths  and  Mr.  Scholi.  b 
the  use  of  tungsten  arc  lamps  as  a  comparison  source  forcalibratii 
optical  pyrometers  has  been  extended  with  advantage,  and  tl 
Edison  Swan  Co.  has  constructed  special  lamps  covering  a  rani 
of  apparent  temperatures  from  900  to  2.400°  C.  Much  work  h 
been  carried  on  in  connection  with  high-temperature  scales,  ai 
the  direct  calibration  of  optical  pyrometers  against  the  meltii 
points  of  pallatlium  and  platinum.  It  has  been  found  possib 
to  standardise  total  radiation  pyrometers  against  the  meltii 
points  of  gold  and  palladium  wires,  and  it  is  hoped  to  extei 
the  method  to  platinum,  A  considerable  amount  of  work  h 
been  done  on  the  efficiency  of  electrical  hot-plates  and  cookii 
stoves. 

In  the  department  of  Metallurgy  (Dr.  Rosenhain ) the  i'oundryh 
oeeu  extended,  with  gas  and  electric  furnaces.  An  electric  ftuna 
provided  for  Jiigh-temperature  thermal  curve  observations  has  mai 
it  possible  to  take  thermal  curves  up  to  the  highest  temperatur 
that  thermocouples  can  withstand,  with  the  same  ease  and  accural 
as  at  moderate  temperatures  ;  in  this  furnace  the  hottest  portii 
is  at  the  top,  and  the  specimen  is  pushed  up  from  below,  so  th 
the  supports  and  the  wires  of  the  thermocouple  do  not  pass  throuf 
the  hottest  rjgion. 


Colour  of  Transformer  Cases  as  affecting  Capacity. 

Mr.  H.  M.  Daman,  in  the  Elect riml  Ileneir.  N.Y.,  considers  tha 
Avith  the  larger  capacities  coming  into  vogue  and  the  greater  u 
of  out-door  installations,  because  of  their  lower  unit  cost  ai 
simplicity,  the  choice  of  colour  of  transformer  casings,  meterir 
houses,  kc  might  to  good  advantage  be  given  moreconsideratif 
than  it  apparently  receives. 

Theoretically,  the  output  of  a  transformer,  as  governed  by  is 
temal  temperature,  should  be  influenced  by  the  colour  with  whic 
th£  external  surface  of  the  case  is  painted,  A  black  body  mo: 
readily  radiates  heat  from  within  than  does  a  light  body.  But 
also  absorbs  heat  more  readily  than  a  body  ot  light  colour, 
seems  that  under  certain  circumstances  it  might  be  preferable ' 
employ  a  light  coloured  paint  rather  than  a  dark  one,  depen(iii 
upon  the  climatic  conditions  and  the  load,  whether  occurrii 
during  the  night  or  the  day. 

In  intensely  hot  climates,  with  transformers  exposed  to  the  sun 
rays  for  long  periods  daUy,  the  author  has  ^countered  a  numb 
of  transformer  burn-outs  from  no  apparent  cause,  that  later  we 
found  to  be  due  to  the  continuous  maintenance  of  excessive  tet 
peratures,  although  the  load  was  by  no  means  continuous 
constant.  The  explanation  advanced  was  that  the  heat  absorb 
by  the  black  cases  was  responsible  for  the  high  temperature. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
ANO   PLANT. 


coders  are  inrited  to 
dericfs  and  apparatus 
nficient  interest. 


'nit    particulars   of   new   or    iinprored 
I'll  will  he  puhlijilted  if  amsidsred  "f 


Electric  Lighting  and  Power  Sets  for  Farm  Use. 

One  of  the  features  of  the  electrical  business  in  the  United  State.'; 
t  the  present  time  is  the  larg:e  amount  of  attention  which  is  beinir 
evoteii  to  the  production  and  sale  of  compact  plants  for  electric 
pthtins'  and  power  purposes  on  farms.  Amonjr  the  concerns  which 
are  entered  this  branch  of  trade  is  the  Edison  Storauk 
lATTERY  Co.,  of  Oranjje,  N,.l.,  which,  however,  is  only  supplying' 
lie  dynamo,  battery,  and  switchboard,  leaving  the  purchaser.s  to 
se  an  existing  oil,  gas,  or  petiol  enjrine,  or  to  purchase  one  suit- 
ble  for  the  electric  plant  und  to  their  own  local  requirement.?. 


Fig.  1. — Kpison  Electric  Set  for  Fabji  U.'^e. 

'he  Edison  Co.  is  supplying  the  sets  mentioned  in  twovoltag^ 
apacities — 30  and  1 10-volts — the  30-volt  outfits  being  furnished 
1  four  sizes  and  the  1 10-volt  sets  in  five  sizes.  The  generators  sup- 
lied  with  the  sets  are  of  standard  design,  and  call  for  no  special 
escription.  The  batteries  are  of  the  Edison  alkaline  pattern  in 
Dlid  steel  containers,  giving  I'L' volts  per  cell.  They  are  similar 
3  the  Edison  batteries  used  for  other  purposes,  except  that  they 
ave  a  high  amperage  rating,  and  have  additional  space  above  the 
latcs.  so  that  they  "only  require  refilling  with  liquid  at  infrequent 
itervals.  The  switchboards  are  m_ounted  on  slate  panels,  and  arc 
quipped  with  a  charging  rheostat  to  control  the  current  from  the 
enerator,  an  underload  cut-out  to  prevent  the  bittery  discharging 
trough  the  generator  should  the  engine  stop,  a  switch,  and  am- 
leters.  The  wiring  to  the  switch  is  so  arranged  that  lamps  can 
e  run  from  the  generator  alo'he.  from  the  gener.itor  while  the 
attery  is  being  charged,  or  from  the  battery  alone. 

Accumulator  Repairing  Appliances. 

There  is  a  steadily  advancing  call  ou  tlectrical  engineers  and 
lotor  repairins:  firms  for  repairs  to  batteries.  A  concern  which  is 
aecia'.ising  on    useful   appbances  for  this  work  is  the   American 

ure3'i  of  Engineering,  of  lul*,  South  Wabash  Avenue.  Chicago. 
^      ivhose   steaming    arrangement    for   softening    the  sealing 


of  pieces  of  well-seasoned  liard  wood,  10  in.  long,  6  in.  wide,  and 
2  in.  thick,  a  hole  being  driUed  centrally  in  one,  and  provided  with 
a  cast-iron  disk,  the  other  being  fitted  with  a  pivot,  also  of  cast- 
iron  ;  the  two  blocks  thus  fit  over  each  other,  enabling  the  battery 
to  be  moved  about  with  no  more  force  than  that  exerted  by  the 
finger.  The  turntable  is  not  secured  to  the  bench,  the  weight  of 
the  battery  being  sufficient  to  hold  it  in  position. 

.Another  battery  repair  appliance  made  by  the  same  concern  is 
the  plate  press  Cfig.  3),  intended  for  use  in  pressing  battery 
)).late8  when  dismantled  for  cleaning  and  repair. 

Many  battery  repairers  press  plates  in  an  ordinary  bench  vice  ; 
this  is,  however,  hard  on  the  vice,  as  acid  drops  from  the  plates 
on  to  the  iron  parts,  which  in  time  become  badly  corroded  and 
rusted.  The  plate  press  illustrateil  has  been  specially  designed  for 
the  work,  and  is  so  constructed  that  there  is  no  metallic  part  which 
can  be  reached  by  acid  dripping  from  the  plates.     A  troqgh  is  so 


Fic.  3. — Battery  Plate  Press. 

arranged  that  the  acid  which  is  squeezed  out  of  the  plates  is  carried 
off  into  a  di-ain,  and  there  is  consequently  no  rotting  of  the  floor 
beneath  the  press,  and  no  wet,  acid-covered  floor  to  ruin  shoes  and 
clothing.  In  pressing  plates,  "  transite  "  boards  of  the  proper 
thickness  are  placed  in  each  space  between  successive  plates,  with 
two  boards  on  the  outside  of  the  end  plates.  The  group  of  plates  is 
then  put  under  pressure,  either  to  straighten  the  plates  or  to 
force  the  active  material  into  the  grids  flush  with  the  sui'face  of 
the  latter.  Three  groups  of  plates  may  be  pressed  at  one  time  in 
the  press,  this  resulting  in  a  considerable  saving  of  time.  The 
press  measures  2  ft.  4  in.  in  height,  and  2  ft.  2  in.  in  width,  and  is 
provided  with  a  14-in.  handwheel,  and  is  supplied  with  twenty-one 


Fl'. 


'  — Uaiterv  Ti  r.ntable. 


■mpouud  used  on  starting  and  lighting  batteries,  to  enable  them 
be  readily  opened  out,  was  illustrated  in  a  recent  issue  of  the 

EVIEW, 

In  addition  to  this  device,  the  company  named  has  also  lately 

troduced  the  bandy  battery  repair  shoji  appliance  shown  in  fig.  2  ; 

will   be  seen,  it  takes   the  form  of  a  Irench  turntable  to  facili- 

te  the   work  of  the  repairer.     It   consists   simply   of   a   couple 


Fig.  1. —  'Ambu"  Bi:rning-lead  Mould. 

;-in.  andtwelve-y's  in,  transite  boards.  Finally,  reference  may  be 
made  to  the  -Ambu"  burning-lead  mould  (fig.  4).  In  every 
battery  repair  shop  there  is  an  accumulation  of  scrap  lead  from 
post  drillings,  old  connecting  straps,  plate  straps,  and  plates  :  these 
should  be  kept  in  a  special  box  provided  for  the  purpose,  and  when 
a  sufficient  amount  has  accumulated,  the  lead  should  be  melted  and 
run  off  into  moulds  tor  making  burning-lead.  The  mould 
illustrated,  which  has  been  introduced  for  this  purpose,  consists  o-f 
a  sheet-iron  "form"  pressed  into  six  troughs  or  grooves  into 
which  the  melted  lead  is  poured,  and  is  conveniently  mounted  on  a. 
block  of  wood  with  handle,  making  it  possible  to  handle  the  mould 
while  hot  without  .danger  of  the  user  being  burned.  A  Sheet  of 
asbestos  separates  the  iron  from  the  wood,  thus  protecting  the 
wood  from  the  heat  of  the  melted  metal.  The  grooves  in  the  form 
will  produce  bars  of  biirniuy-lead  1.".  in.  long,  xj  in.  thick.  3  in_ 
wide  at  the  top,  and  i  ia.  wide  at  the  iKjttotn.. 
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BOILER     AND     OTHER     REPAIRS     BY 
ELECTRIC     WELDING. 


By  R.   S.   KENNBDy. 

[Abstract  of  paper  read  before  the  Institute  of  M.4Rine 
Engineers.)  ^ 

The  tests  of  electric  welded  specimens  carried  out  to  the 
instructions  of  Mr.  Boyle  and  Mr  Carleton  in  1909  and  1910 
Tver?  of  great  value  in  connection  with  the  Board  of  Trade. 
These  tests  weie  made  not  only  with  the  object  of  getting  at 
the  tensile  strength  of  the  weld,  but  of  finding  out  if  the 
process  of  welding  affected  the  neighbouring  material 
Numbers  of  sjxiciinens  were  tested,  and  some  of  these  were 
annealed,  bub- it  was  found  that  annealing  made  no  difference 
to  the  results,  and  the  material  immediately  adjacent  to  -the 
weld  behaved  in  a  normal,  manner.  These  tests  gave  a  tensile 
strength  of  about  17  to  18  tons  per  square  inch,  but  since  then 
improvements  in  the  materials  and  methods  have  increased 
the  tensile  strength  of  welds  in  boiler  steel  to  about  27  tons 
per  square  inch.  In  practice,  however,  the  writer  would 
not  recommend  that  a  tensile  strength  of  more  than  20  tons 
per  square  inch  be  worked  to,  this  giving  a  sufficient  margin 
for  possible  small  defects  in  workmanship.  In  no  single 
ease  has  the  writer  known  an  electric  weld  to  give  way  eud 
denly:  failure  has  always  been  preceded  by  a  small  crack, 
which  has  gradually  developed. 

Electric  arc  welding  is  primarily  a  form  of  autogenous 
welding.  It  is,  however,  found  in  practice  that  the  applica- 
tion of  even  the  moderate  amount  of  pressure  produced  by  a 
hand  hammer  increa.ses  the  tensile  strength  and  tenacity  of 
the  weld  from  5  to  10  per  cent.  It  is  essential  that  this  work 
should  be  put  into  the  material  when  it  is  at  welding  heat 
or,  at  any  rate,  above  the  black  heat.  The  iron  wire  used 
is  of  the  very  best  material,  with  preferably  a  small  percen- 
tage of  manganese.  This  iron  wire  has  been  very  heavily 
w^orked  in  the  process  of  manufacture,  and  subsequently 
annealed,  and  as  used  Tjy  the  writer's  firm  shows  a  tensile 
strength  of  28  tons  with  an  elongation  of  50  per  cent  Some- 
what eimilar  results  are  obtained  in  another  field  with  cast 
iron,  which  has  several  times  been  remelted. 

In  electric  arc  welding  with  a  metallic  electrode  one  great 
advantage  is  that,  with  the  exception  of  the  atmosphere,  there 
are  no  impurities  to  guard  against,  except  such  as  are  intro- 
duced in  the  materials.  The  source  of  heat  is  pure,  and  we 
have  to  see  that  the  job  is  properly  cleaned  and  the  metallic 
electrode  of  suitable  material.  Still,  to  provide  against 
oxidisation  and  also  to  increase  the  fluidity  of  the  metal  a 
flux  is  necessary  for  good  work  in  arc  welding,  and  the  heated 
metal  is  protected  from  oxidisation  by  an  inert  gas  given  off 
by  the  flux.  The  most  convenient  method  of  applying  tha 
flux  is  to  coat  evenly  the  metallic  electrode,  thus  providing 
.1.  constant  and  uniform  supply. 

It  is  quite  a  common  practice  to  weld  over  a  riveted  seam  ; 
rivets  in  the  area  dealt  with  should  be  completely  welded 
over,  and  not  left  half  covered.  After  welding  a  seam  it  's 
necessary  to  caulk  the  landing  edge  for  some  6  in.  at  each 
end  of  the  welded  jxirtion.  Work  can  be  carried  out  directly 
overhead,  or  in  any  position  that  is  accessible  to  the  welding 
pencil,  and  where  the  operator  can  see  what  he  is  doing 
As  the  work  requires  constant  attention  on  the  part  of  the 
operator,  it  is  advisable,  in  order  to  get  the  best  job.  to  maki- 
it  as  accessible  as  possible,  and  that  the  operator  should  be 
reasonably  comfortable.  In  common  with  hand  welding.  :i 
good  job  depends  on  the  conscientious  work  of  the  man.  The 
writer's  firrn  has  always  trained  its  own  welders,  and 
keeps  them  in  constant  employment.  A  full  report  is  made 
of  each  job,  and  the  name  of  the  welder  recorded ;  the 
whole  object  of  the  training  is  to  inculcate  a  sense  of  respon- 
sibility. ' 

The  materials  at  present  dealt  with  on  a  commercial  scal° 
are  wrought  iron,  steel,  and  cast  steel,  and  occasionally 
cast  iron.  The  range  of  temi3eratnre  of  the  welding  heat  is 
the  determining  factor  in  the  adaptability  of  a  sub.stance  for 
welding.  Much  successful  w^ork  has  been  done  with  cast 
iron,  notahly  with  castings  of  considerable  age,  which  have 
not  been  subjected  to  corrosive  action,  and  with  the  good 
mixtures  of  more  modem  times.'  It  is  probable  that  there 
is  a  welding  temperature  of  cast  iron,  but  the  range  of  this 
temperature  is  very  small,  something  of  the  order  of  10  deg. 

The  voltage  across  the  metallic  arc  is  about  22  to  2.5,  and 
the  writer  adds  an  equkl  steadving  resistance,  which  makes 
the  voltage  atthe  terminals  of  the  dvnamo  about  4).  A  sub- 
stitutional resistance  is  emploved  which  is  put  in  circuit  byi 
an  antomatic  switch,  when  the  welder  breaks  his  arc,  thus 
keeping  the  load  on  the  machine  constant.  The  amperage 
actually  employed  is  about  175,  but  in  practice  a  200-amr)ere 
machine  is  necessary,  while  the  writer's  firm  uses  machines 
designed  for  250  araneres.  In  the  big  passenger  liners  it  is 
the  practice  to  weld  from  the  ship's  dynamo,  suitable  welding 
and  substitutional  resistances  being  provided. 

The  preparation  of  a  job  for  electric  welding  is  a  matter  of 
mnsiderable  importance,  as  the  presence  of  impurities  is 
likely  to  be  detrimental  to  the  weld.  In  dealing  with  the 
external  or  fire  surfaces  of  a  boiler  it  is  usually  sufficient  to 
use  an  ordinary  chipping  hammer,  and  then  thoroughly  wire- 
brush  the  metal  to  be  dealt  with;  but  some  superintending 


engineers  prefer  to  have  a  light  chipping  taken  over  t. 
surface,  which  is,  of  course,  the  ideal  preparation.  Wh 
it  comes  to  dealing  with  the  water  surfaces  of  a  boiler  great 
care  is  necessary,  especially  if  zinc  plates  have  been  free 
used.  The  welder,  if  a  properly  trained  man.  would  at  ouj 
recognise  this  difficulty  and  apply  the  only  remedy,  whi 
is  to  chip  down  till  pure  metal  is  reached.  S 

.\rc  welding  being  a  building-up  process,  cracks  are  de 
with  by  veeing  out  at  the  hne  of  fracture,  the  vee  bein§  ma 
wide  enough  to  ensure  that  the  welder  can  reach  with  1 
pencil  to  the  bottom  on  either  .side  with  a  certainty  of  eto 
ing  his  arc  at  any  required  position.  As  the  welder  is; 
highly  skilled_maji,  it  is  usual  for  the  boilermakere  to  prepa 
the  work  to  instructions,  and  the  welder  him.self  puts  in  tf 
finishing  touches.  The  welding-in  of  new  backs  to  combt 
tion  chambers  or  tube  plates,  or  work  of  that  kind,  is  da 
with  in  a  precisely  similar  manner,  although  here  certa 
allowances  have  to  be  made  for  the  work  drawing  togetb 
as  the  welder  proceeds.  It  should  be  mentioned  that 
dealing  with  cracks  it  is  absolutely  essential  that  the  whc 
of  the  fractured  portion  be  cut  away,  and  a  very  good  gui 
is  to  cut  away  till  a.  solid  chipping  is  obtained,  and  then 
a  bit  deeper  to  be  on  the  safe  side.  If  welding  is  carried  oi 
over  a  partially  cut-away  fracture  it  is  certain  that  boodI 
or  later  it  wiU  work  to  the  surface.  One  of  the  inor.t  unsafr 
factory  matters  we  have  to  deal  with  is  the  welding  of 
crack  in  the  original  weld  of  a  furnace,  as  it  is  most  difficii 
to  say  where  the  defective  weld  ends,  and  a  further  defectii 
portion  some  short  distance  along  may  work  back  into  ti 
part  dealt  with. 

The  writer  recalls  an  incident  when  we  were  called  in 
weld  a  crack,  apparently  about  one  inch  long,  in  the  ba 
of  a  combustion  chamber ^f  a  Swedish  vessel.  Our  mj 
started  to  cut  out  the  crack  when  with  a  loud  report  ti 
chamber  back  split  right  across,  showing  a  fracture  a  fi 
sixteenth  open.  This  caused  great  alarm  at  first,  and 
were  charged  with  using  undue  vigour,  but  on  veeing  out  t 
fracture  for  welding  it  was  found  that  the  back  was  groov 
right  across  on  the  water  side,  so  we  were  exonerate 
Owing  to  its  higher  temperature  the  electric  arc  is  mt 
suitable  for  dealing  with  the  heavier  sections  than  oxy-ace' 
lene  or  oxy-coal  gas;  on  the  other  hand,  for  thicknesi 
of  3/16  in.  and  under,  one  or  other  of  the  gas  systems  is  p 
ferable. 

The  writer  claims  that  arc  welding,  where  carried  out 
skilled  operators  with  suitable  materials,  is  absolutely 
liable,  and  can  point  to  some  20,000  jobs,  some  of  a  very  \ 
nature,  while  the  percentage  of  even  partial  failure.;  wou 
at  any  rate,  be  on  the  right  side  of  the  decimal  point.  Th«, 
partial  failures  would  be  mainly  accounted  for  where  % 
work  was  carried  out  under  unfavourable  conditions,  and  oft 
in  the  nature  of  a  forlorn  hope.  Great  difficulties  are  !!• 
with  in  hurried  repairs  to  the  lower  portions  of  the  hulls 
\'essels  in  dry  dock,  where  water  is  constantly  dripping  fr< 
the  leaky  portion,  and  owing  to  the  cement  inside  it  is  oft 
impossible  to  stop  it  in  the  time  available. 

The  question  of  the  resistance  of  welds  to  rapidly  alterui 
ing  stresses  and  shocks  is  somewhat  obscure.  Some  year 
two  ago  the  writer's  firm  was  a.sked  to  weld  the  brok 
piston  rod  of  a  10-cwt.  steam  hammer,  which  had  alreS; 
been  twice  welded  in  the  fire.  This  was  carried  out,  and 
is  now  running  satisfactorily. 


CORRESPONDENCE. 

Letters  received  by  us  after  6  P,M.  ON  TUESDAY  cannot  appear  w 
the  following  week.  Correspondents  should  forward  their  cmnirm. 
cations  at  the  earliest  possible  moment.  No  letter  can  be  publisi 
unless  we  have  the  turiter's  name  and  address  in  our  possession. 

Trade  Unions:  Past,  Present,  and  Future. 

Having  stated,  in  no  uncertain  terms,  that  the  princip 
of  trade  unionism  must  undergo  a  great  change,  it  is  to 
expected  that  the  writer  should  be  prepared  to  indicate  so. 
general  outlines  at  least  on  which  such  reforms  should 
based,  and  he  takes  this  opportunity  of  suggesting  so 
ideas,  which  might  well  form  the  foundation  for  the  devel' 
ment  of  the  new  trade  unions,  or,  better  stiU,  the  reconstr 
tion  of  the  old,  particularly  those  relating  to  the  electri 
industry,  hoping  that  among  the  existing  unions  many  n 
will  be  found  to  give  thorough  consideration  to  the  propoa 
with  the  object,  not  of  destroying,  but  of  co-ordinating^ 
present  effort,  and  producing  a  form  of  trade  unioni 
worthy  of  the  name. 
-  Into  what  he  will  call  the  Electrical  Trade  Union  tbe  wri 
would  admit  everyone  «ngaged  in  the  electrical  indust 
with  the  possible  exception  of  tramway  workers,  who  wo 
have  their  own  union,  and  he  would  divide  it  into  fi 
sections-Grade.  1  (skilled  men).  Grade  2  (.semi-skilled),  Gri, 
:i  (unskilled),  and  Juniors  (lads  under,  say,  18  years  of 
whether  serving  a  recognised  apprenticeship  or  not). 

On  reaching  the  age  of  18,  if  that  were  the  appointed  al 
the  lad  should  pass  automatically  into  either  Grade  2 
Grade  S,  according  to  his  ability  and  qualifications,  but 
no  account  would  he  be  admitted  immediately  into  Grade 
Yet,  no  matter  which  grade  he  was  placed  in,  be  ehould 
given  the  opportunity  of  showing  his  value,  and  of  be 
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lected  later  into  the  higher  grade.  In  fact,  it  should  be 
istilled  into  every  maif  that  his  union  looks  to  him  to  qualify 
imself  for  a  better  grade,  and  it  must  be  made  worth  his 
■hile  to  exert  himself  in  this  direction. 

This  can  best  be  done  by  a  reasonable  control  of  wages, 
ad  it  should  not  be  possible  for  a  junior  to  earn  as  much 
jr  an  ordinary  workmg  week  as  an  unskilled  man  even, 
■hde  the  maxunum  for  unskilled  labour  should  be  below  the 
linimum  for  semi-skUled,  and  the  niaxjuaum  for  semi-skilled 
elow  the  minimum  for  .skilled  iabom".  Thus  will  there  be 
very  inducement  for  intelligent  and  steady  men  to  make 
iemselves   skilled   men. 

But,  aa  Mr.  J.  S.  Hecht  points  out  in  ius  excellent  remarks 
D  the  problem  of  reconstruction  in  Ite  aivs  Electrical 
lEViEW,  "  if  a  skilled  man  does  not  jo->n«»  greater  value 
er  hour  than  an  unskilled,  what  wouia  be  the  use  of 
till?  "  The  trade  union  must  see  that  only  those  who  are 
•ally  efficient  workmen,  in  the  sense  that  they  produce  in  a 
lir  proportion,  are  elected  to  Grade  1,  and  they  must  also 
ave,  and  use,  the  power  to  relegat«  a  man  who,  having 
sached  a  higher  grade,  thinks  he  can  relax  his  efforts  and 
enerally  have  a  slack  time. 

The  habitual  bad  timekeeper  must  be  dismissed  the  union, 
fler  a  fair  trial  before  a  jury  of  his  fellow-members.  If  dis- 
itisfied  with  their  verdict  he  should  have  the  right  of 
ppeal  to  a  central  tribunal  consisting  of  representatives  of 
U  trade  unions. 

For  the  promotion  of  "real  uphfting  qualities  and  educa- 
ion,"  as  mentioned  by  Mr.  J.  A.  Tasker,  special  committees 
hould  be  set  up,  but  in  the  case  of  the  Electrical  Union 
liese  committees  should  be  constituted  of  electrical  men 
nly.  In  fact,  it  would  be  a  good  thing  for  trade  unionism 
:  it  insisted  that  the  whole  management  of  its  affairs  should 
e  in  the  hands  of  men  with  actual  experience  in  the  par- 
icnlar  trade  which  that  union  represented. 

The  special  educational  committees  should  promote  lectures 
nd  demonstrations,  and  be  able  to  find  an  instructor  for  any 
lember  on  any  point  connected  with  his  calhng.  They 
lould  encourage  invention,  and  should,  moreover,  undertake 
lat  the  ideas  of  inventors  in  their  union  should  be  thoroughly 
ivestigated,  and  that  the  members  should  reap  the  rewards 
[  their  inventions. 

For  the  juniors,  a  good  number  of  trade  union  scholarships 
lould  be  awarded,  which  should  be  tenable  for  at  least  three 
ears,  and  w'hich  should  provide  the  deserving  lad  with 
latruction  not  only  in  the  workshop,  but  (in  the  technical 
:hool3    as    well,    his    time    being    equally    divided    between 

16  two.  -  ^ 

Many  other  details  ^ill  have  to  be  considered,  such  as  the 
ibdivision  of  Grade  1  into  technical  and  non-technical 
yjtions,  subscription  rales,  employers'  representation,  lic, 
ut  these  are  the  general  principles  on  which  the  unions 
lould  be  established,  and  the  writer  is  certain  that  the 
doption  of  them  would  lead  to  more  understanding:  and 
appier  relations  between  the  employer  and  the  employed. 
'"  the  existing  unions  wdl  not  move  of  their  own  accord, 
len  all  reasonable  men  must  join  hands  to  make  them. 

The  Writer  of  the  Article. 

August  I'tlt,  1918. 


Instruments  tor  Ceatral'Station  Switchboards. 

I  have  been  away  owing  to  severe  personal  bereavement, 
id  have  only  just  heard  of  Mr.  Jepson's  letter  on  the  above 
latter.  I  do  really  think  it  is  a  pity  that  the  representatives 
'  the  .-Vron  Company  should  adopt  the  tone  they  do;  one  is 
iininded  of.  the  old  adage,  "  No  case,  abuse  defendant's 
itomey."  I  am  not  going  to  waste  your  space  with  a 
paper  war  "  with  Mr.  Jepson,  but  as  he  directly  charges 
e  with  breach  of  faith,  I  am  bound  to  clear  myself.  The 
eters  I  test«»d  were  the  type  normally  recommended  for 
■Bavy  switchboard  work,  and  so  used  as  I  know  in  several 
ties;  it  therefore  seemed  very  relevant  to  Mr.  Stubbings's 
tide,  which,  as  "  .\.M.I.E.E."  put  it,  placed  Aron  first  and 
le  rest  nowhere,  to  point  out  one  serious  drawback.  And 
■  his  ingenious  attempt  to  discredit  my  impartiality  I  simply 
y:  (1)  The  idea  of  usmg  Aron  meters  for  this  particular 
ar  job  .('26  meters)  originated  with  me  and  not  with  them. 
1  the  early  days  my  experience  with  Aron  meters  was  most 
ifavourabie,    hut  meters  are  capable  of  improvement,   and 

view  of  the  particular  requirements  (to  run  together  closely) 
honestly  thought,  m  view  of  the  theory  of  the  meter,  they 
ight  to  do  better  than  anyone  else.    Equally  honestly  I  say 

am  disappointed  they  do  not,  and  I  do  not  know  how  I 
in  put  it  fairer.  (2)  No  tests  with  the  carbon  rheostat  below 
lo  meters  were  taken  into  account — but  I  could  not  trace 
[ly  effect  to  that.  All  tests  considered  were  in  a  special 
Smperature  chamber.  (.3)  Much  as  it  may  disappoint  Mr. 
■pson,  it  is  a  fact  that  the  competing  met«r  has  no  patent 
-■  mine  on  it,  nor  is  it  proposed  that  it  shall.  In  conclusion, 
aro  quite  content  to  leave  it  to  those  who  trouble  to  read 
;s  correspondence  to  judge  the  merits  of  the  matter. 

E.  Fawssett. 
Buttermere,   August  19th,  1918. 

[We  think  the  prolongation  of  this  regrettable  controversy 
)Vild  serve  no  useful  purpose;  in  closing  it,  as  entirely  un- 
laed  (and  uninvited)  umpires,  we  may  be  allowed  to  sum 
the  matter  as  it  appears  to  us.    On  the  one  band,  we  have 


every  reason  to  beheve  that  Mr.  Fawssett  in  conducting  the 
tests  had  no  object  in  view  but  to  obtain  the  most  suitable 
meters  for  the  particular  purpose  for  which  they  were  re- 
quired, and  that  he  neither  had  nor  has  any  but  friendly 
teelings  towards  the  makers  of  the  Aron  meter.  On  the  other 
band,  in  view  of  the  reputation  and  theory  of  the  meter, 
we  do  not  believe  that  these  particular  tests  should  be  in- 
terpreted in  a  general  sense  as  constituting  an  indictment 
against  the  type.  It  is  obvious  that  two  meters  of  exactly 
the  same  pattern  and  constructed  of  the  same  materials  ought 
to  run  weU  together  under  varying  temperatures;  it  is  ad- 
mitted that*  the  makers  took  this  for  granted,  and  did  not  put 
the  matter  to  the  test  before  delivering  the  meters,  a  precau- 
tion which  evidently  was  very  nece.ssary.  Hinc  illae  lachry- 
mae.  In  normal  times,  no  doubt,  the  mishap  would  not  have 
occurred. — Eds.  Elec.  Rev.] 


Tar  Oil  as  Motor  Fuel. 

In  your  account  in  this  week's  Electrical  Review  of  Mr. 
Wilkinson's  invention,  where  you  describe  how  to  run  a  petrol 
engine  on  tar  oil,  you  say  :  "  The  whole  secret  of  it  is  a  piece 
of  i  in.  copper  pipe  taken  through  the  exhaust  pipe,  which 
is  Mr.  Wilkinson's  patent."  My  patent  No.  106,379,  of  which 
a  fuU  account  appeared  with  drawing  in  the  Autocar  of 
February  3rd,  1917,  appears  to  cover  this,  as  I  show  how  to 
run  on  crude  paraffin,  and  the  point  in  my  patent  is  the  fact 
that  I  take  my  hot  air  inlet,  which  I  describe  as  a  i  in. 
copper  pipe,  through  the  exhaust  pipe,  as  you  will  see  by  the 
sketch.  I  enclose  a  leaflet  which  is  a  reprint  of  the  ajticle 
iu  the  Autocar. 

E.   O.  '«alker  &  Co. 

Manchester,   August   lith,   1918. 

[Messrs.  W'alker's  letter  a^Tived  too  late  for  mclusion  in 
our  last  issue.  Mr.  Walker's  invention  includes,  as  stated, 
an  air  pipe  passing  through  the  exhaust  pipe,  at  right  angles 
to  it,  together  with  an  arrangement  for  admitting  a  small 
proportion  of  water  in  the  form  of  steam  to  the  cylinders  with 
the  air.  Mr.  W'ilkin.son's  hot-air  pipe  traverses  the  exhaust 
pipe  longitudinally  from  end  to  end. — Eds.  Elec.  Rev.] 


THE     BRITISH     SCIENTIFIC     PRODUCTS 
EXHIBITION. 


(Contmued  from  page  156.) 

Among  the  "optical  and  mechanical  instruments"  is  a 
display  of  magnetos  and  dissociated  parts  of  magnetos  shown 
by  the  British  Ignition  Appar.4tds  Assocution,  which  pro- 
vides one  of  the  most  attractive  features  of  the  exhibition. 
All  the  associated  makers  are  represented  there,  while  the 
well-known  B.L.I.C.  magneto  is  shown  on  the  stand  of  Messrs. 
Vickers,  Ltd.,  of  which  the  British  Lighting  &  Ignition  Co., 
Ltd.,  is  a  subsidiary  company.  The  B.L.I.C.  was  formerly 
the  well-known  Bosch  machine,  and  if  is  as  popular  as  its 
predecessor.  This  and  other  magnetos  are  made  in  various 
forms,  each  specially  designed  for  some  particular  purpose, 
but  they  are  all  variations  of  one  general  plan.  The  magnets 
are  horse-shoe  shaped,  and  in  the  larger  machines  the  magnet 
has  a  second  set  of  steel  bars  outside  the  first.  On  the  inside 
of  the  horse-shoe  two  pole-pieces  are  bored  to  receive  the 
armature,  which  consists  of  an  iron  core  wound  over  w-ith  a 
coil  of  insulated  copper-wire,  either  silk  covered  or  enamelled. 
One  of  the  chief  differences  between  the  different  magnetos 
lies  in  the  winding  of  the  armature  coO.  In  the  case  of  low- 
tension  magnetos  the  armature  has  about  150  turns  of  wire 
wound  on  it,  the  wire  being  about  l/'20  in.  in  diameter.  In 
the,  case  of  a  high-tension  machine,  the  magneto  may  have 
much  finer  wire  and  about  six  thousand  turns.  Modern 
high-tension  magnetos  have  two  windings,  a  thick  wire  fol- 
lowed by  a  thin  wire,  the  latter  having  many  more  turns. 
High-tension  magnetos  use  the  momentum  of  a  low-tension 
current  to  reinforce  the  voltage  of  a  high-tension  coil,  pro- 
ducing an  excellent  spark  in  this  way. 

It  would  be  an  advantage  if  the  British  Ignition  Apparatus 
Association,  which  is  responsible  for  the  exhibition  of  mag- 
netos produced  by  its  members,  could  arrange  for  someone 
to  be  m  attendance  at  its  stand  to  explain  the  construction 
and  action  of  the  apparatus  userf  for  electric  ignition,  and 
to  give  the  public  an  idea  of  the  meaning  of  the  various 
machines  displayed,  for  the  exhibit  is  indeed  a  striking  one, 
and  a  most  promising  augury  of  future  trade. 

Closely  associated  with  the  production  of  the  magneto  is 
the  supply  of  vami.shed  insulating  cambrics,  sUks,  and  papers. 
A  selected  range  of  samples  of  these  is  shown  on  the  stand 
of  the  British  Ignition  Apparatus  Association,  but  only  one 
British  producer  of  these  materials  is  exhibiting,  as  far  aa 
we  have  been  able  to  ascertain. 

This  is  Messrs.  Abbott,  Anderson  ijt  ,\bbott,  Ltd.,  London, 
who  show  the  "  Abbott  brand  "  of  all-British  varnished  in- 
sulating cambrics  and  silk^  wfcich  are  extensively  u.sed  for 
electrical  apparatus,  including  magnetos.  The  specimens 
shown  are  typical  of  the  materials  manufactured  at  the  com- 
pany's works  at  Harpenden.  and  indicate  how  successful  the 
company  has  been  in  overcoming  tho  initial  difficulties  which 
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beset  the  production  of  such  iusulating  materials  when  their 
manufacture  was  first  undertaken  in  this  country.  Before 
the  war  varnisjied  silks,  cloths,  papers,  &c.,  were  produced  , 
chiefly  in  Germany  and  Austria.  Lart'e  supplies  of  these 
materials  have  been  coming  in  from  America,  but  the  British 
products  are  in  every  way  as  good  as  the  products  formerly 
obtained  from  Central  Europe  and  now  obtained  from  the 
United  States. 

The  British  Centrai-  Electrical  Co.,  Ltd.,  London,  are 
showing  a  number  of  multiple  fuses,  watertight  fuse  boards, 
insulated  hand-lamps,  lampholders,  adapters,  &c.  These  ex- 
hibit-8  are  designed  to  afford  protection  against  accidents  from 
misuse  or  otherwise  of  all  electrical  fuses,  hand-famps,  W'all 
plugs,  and  similar  apparatus.  The  chief  feature  of  the  design 
of  these  appUances  is  that  all  metal  parts  that  could  possibly 
come  into  contact  with  the  user's  hand  are  covered  by  a 
shield  or  handle  specially  designed  and  made  of  insulating 
material.  All  parts  forming  the  case  or  non-carrying  current 
portions  of  the  apparatus  aio,  efficiently  earthed,  arrangemelits 
tor  earthing  having  been  provided  where  designs  have  not 
pemiitted  the  accessories  to  be  fitted  with  insulating  protec- 
tion. 

The  Damard  Lacquer  Co.,  Ltd.,  of  Birmingham,  are  exhibit- 
ing specimens  of  "  Pormite  "  products  showing  their  applica- 
tion for  electrical  insulation.  In  the  initial  state  "  Pormite" 
is  a  fusible,  amber-coloured  resin,  soluble  in  alcohol,  ether, 
acetone,  fusel  oil,  &c.,  with  a  melting  point  of  about  150  deg. 
P.  When  heated  to  250  deg.  P.  it  changes,  by  a  chemical 
reaction  known  as  polymerisation,  into  a  hard,  homogeneous, 
amber-Uke  product,  which  is  no  longer  soluble  or  fusible  at 
any  temperature,  exhibits  high  insulation,  and  is  hard,  with 
good  tensile  strength.  On  account  of  its  exceptional  pro- 
perties, "Pormite"  is  an  excellent  material  for  electrical  and 
heat  insulation. 

Messrs.  Fleming,  Birkby,  &  Goodall,  Ltd.,  of  Liversedge, 
are  also  showing  special  moulded  insulation  suitable  for  all 
kmda  of  electrical  work.  Certain  grades  manufactured  by 
this  company  will  stand  temperatures  up  to  '2,iJiX)  deg.  P.", 
and  the  d\flectric  strength  is  o-M  to  600  volts  per  mil.  This 
firm  also  specialises  in  the  manufacture  and  supply  of  all 
other  kinds  of  electrical  insulating  materials,  mica  and 
micanite,  fibre,  presspahn,  leatheroid.  insulating  cloth,  silk, 
tape,  &c.,  and  every  tyi)e  and  kind  of  electric  traction  over- 
head line  fitting  for  round,  grooved,  or  other  section  of  trolley 
wire,  troUey  heads,  wheels  and  bushes,  and  general  electrical 
accessories. 

_  What  is  claimed  as  a  substitute  for  the  German  product 
"  Stabilit "  is  "  Hightensite,"  a  high  tension  electrical  in- 
sulating material,  manufactured  by  "  Hightensite,"  Ltd., 
London.  Before  the  war  the  magneto  industry  in  this  country 
was  restricted  partly  by  the  lack  of  a  satisfactory  insulating 
material  suitable  for  this  class  of-  high-tension  apparatus. 
'  Hightensite  "  gives  perfect  insulation,  has  a  dielectric 
strength  which  withstands  a  pressure  of  more  than  '20,000 
volts  per  mm,  thickness,  is  non-hygroscopic  and  non-inflam 
mable,  does  not  carbonise  under  sparking,  and  has  a  wearing 
surface  equal  to  tliat  of  brass.  The  latter  points  are  of 
supreme  importance  for  running-contacts  as  used  in  magnetos 
and  rotary  engine  di-stributors.  -Its  high  insulating  and 
weatherproof  properties  make  it  invaluable  for  wirele.-<s  ap- 
paratus. Metal  inserts  can  be  moulded  in  position,  thus 
allowmg  greater  strength  and  better  finish  than  in  built-up 
articles.  This  material  i.-j  shown  by  the  Park  Roval  Engineer- 
ing Works,  Ltd.,  London.  "    • 

The  loRANic  Electric  Co.,  Ltd.,  London,  are  showing  an 
unproved  pattern  of  self-supporting  coils  for  electrical  pur- 
poises,  wound  by  "  Leesona  "  universal  machines.  These 
machines  automatically  count  and  stop  at  any  predetermin«*l ' 
number  of  turns,  prevent  kinking,  entangling,  or  stretching 
of  the  wire,  and  enable  one  operative  to  control  several 
machines.  The  latest  form  of  machine  interposes  a  cross 
winding  of  cotton  between  parallel  turns  of  wire,  binding 
the  whole  into  a  .self-supporting  ma.ss  which  is  easily  im- 
pregnated, and  when  finished  becomes  practically  indes- 
tructible. .\nother  machine  cross-winds  the  turns  of  wire, 
and  can  make  a  self-supporting  coil  as  narrow  as  3/i6  in.' 
and  several  inches  in  diameter  with  practically  zero  capacity 
betw'een  the  layers. 

Messrs.  Lsenthal  &  Co.,  Ltd.,  London,  are  showing  resis- 
tances of  the  sliding  contact  type  which  are  based  on  German 
models,  with  such  improvements  as  experience  has  proved  to 
be  qecessary.  They  are  used  in  connection  with  experiments 
and  tests  in  laboratories,  for  charging  accumi^lators,  regulating 
-small  generators,  to  control  the  various  circuits  in  wu-eless 
work,  and  as  regulators  for  electric  furnaces.  Two  classes 
of  resistances  are  made  :  in  one  of  these  the  resistance  wire 
18  wound  on  slate  supports,  and  in  the  other  oxidised  wire 
13  wound  on  steel  tubing  with  a  vitreous  enamel  coating  or 
on  mica  tubing. 

A  hand  automatic  electric  welding  machine  for  welding 
iron  and  steel  wires  from  0.05  in.  to  0.2  in.  diameter,  and 
copper  wires  from  0.05  in.  to  0.175  in.  diameter  is  .shown 
by  the  Electric  Welding  Co..  Ltd.,  f^indon.  The  welder 
13  electrically  automatic,  anil  has  two  clamps,  one  of  which 
IS  stationary,  while  the  other  is  movable  trjwards  the  fixed 
clamp  by  means  of  an  adjustable  preg-sure  spring.  The  clamps 
ai-e  also  adjustable  for  wires  of  different  sizes,  and  are  fitted 
with  renewable  .steel  cheeks.  The  wires  being  properly 
clamped  in  position,  the  circuit  is  closed  by  an  external 
switch,  and  the  button  switch  on  the  top  of  the  welder  ia 


pressed.  The  wires  immediately  heat  and  are  forced  togetl; 
by  the  pressure  spring,  the  circuit  being  opened  by  an  am 
matic  cut-out  device,  adjustable  by  misins  of  a  quadrant  sr; 
and  set-screw.  In  making  the  weld  the  metal  is  upset,  K  j 
ing  a  swelling  or  burr  around  the  weld,  the  size  of  win 
deiwnds  upon  the  tension  of  tlie  spring,  and  the  setting 
the  cut-out  device. 

Messrs.  Eveufit,  Edgcumbe  &  Co.,  I/td.,  Hendon,  a 
exhibiting  an  interesting  range  of  measuring  and  testiiit;  i 
.struments,  including  the  "  l.uxometer"  portable  phiit<iiiirt. 
Mea.suring  and  testing  instruments  are  also  shown  by  M<  t> 
EvF.KSHED  &  .ViGNOLES,  LTD.,  Chiswick,  including  iustruin.  i 
of  the  moving-coil  and  moving-iron  types.  The  well-kno 
"Megger,"  "  Bridgemegger,"  and  "  Ducter  "  testing  .scl-,  .i 
also  exhibited. 

The  exhibit  of  the  N.wional  Physical  Laboratouv  i  . 
ceediugly  interesting.  Mention  .should  be  made  ol  i 
Duddell  Oscillofiraph,  which  was  the  actual  instrument  1 
longing  to  the  late  Mr.  W.  Duddell.  The  electrical  exlnln 
of  the  National  Physical  Uiboratory  are  not  quite  up  to  t 
same  standard  as  those  dealing  with  other  sections  <j1  i 
Laboratory's  activities,  but  on  the  whole  they  are  um 
inspecting  as  .showing  what  the  institution  at  Teddingtmi 
capable  of. 

The  difficulty  of  obtaining  electrodes  for  use  in  eKvii 
furnaces  .serves  to  give  prominence  to  the  exhibit  of  the  ,\i 
United  Carbide  Factories,  Ltd.,  of  Hebburn-on-Tyne,  «l 
are  showing  amorphous  carbon  electrodes  from  12  in. 
/2()  in.  in  diameter  b,v  0  ft.  (5  in.  long,  with  screwed  recess 
for  jointing  and  avoiding  the  loss  of  stub  ends.  These  a 
used  in  <^ectric  furnaces  for  the  manufacture  of  electric  t. 
and  ferroalloys. 

The  exhibit  of  Measrs.  Doram,  Ltd.,  is  especially  not, 
worthy.  It  occupies  very  little  space,  but  presents  a  range 
tungsten  products  which  indicate  sutficiently  the  scope  for  tl 
industry  in  this  country.  Specimens  of  finely  drawn  tun 
.sten  wire  and  tungsten  contacts  are  shown  together  wii 
other  fini.shed  and  partly  finished  products  of  tungsten  ai 
molybdenum.  The  Edison  Swan  Electric  Co.,  Ltd  , 
Ponders  End,  are  also  .showing  exhibits  of  tungsten  at 
molybdenum,  from  the  ore  to  the  finished  ai'ticle,  which  i 
elude  targets  for  "  Pointolite  "  lamps  and  wire  for  electrode 

A  preparation  manufactured  by  Mr.  II.  E.  Davis,  Londo; 
is  shown  for  obscuring  electric  lamps  and  other  glass, 
does  away  with  sand-bla.sting  or  treatment  with  acids.  It 
claimed  that  by  placing  lamps  in  a  solution  for  twenty  i 
thirty  .seconds  and  afterwards  wiping  them  with  a  datr 
sponL'e,  ;i   frnsjting  equal  to  sand-blasting  can  be  obtained. 

{To   he  conliniied.) 


WAR  ITEMS. 


(ierman  Hopes  ot  "  Restoration  "  Orders. — The  "Times 

states  that  great  efforts  are  now  being  made  in  Germany 
revive  interest  in  the  economic  plans  of  "  Central  Europe, 
and  a  great  deal  of  advertisement  is  coming  from  a  ne 
"  German  Economic  Council  for  C-entral  Europe."  The  h 
of  founders  contains  all  the  usual  names — Ballin,  Mertoi 
Lanz,  Bosch,  &c.  The  programme,  however,  is  iuterestin, 
because  it  is  rather  more  definite  than  u.sual  about  the  cod 
mercial  penetration  of  subjugated  countries.  For  example, 
says:  — 

TIic  esl.-iblishmcnt  of  the  new-formL-tl  .States  in  the  west  and  south 
Russia,  and  the  restoration  ul  the  territories  devastated  by  war,  wilt  provi 
a  mass  of  public  orders  in  whicli  (ierman  industry  must  be  interesle 
German  partiiipation  ought  to  be  secured  by  treaty,  so  that  America  i 
the  other  iintente  States  stiall  not  be  able  to  contpete,  with  the  advantage 
their   cheaper    raw    materials   or   cheaper    tonnage.        '  i 

In  other  words,  Germany  proix>ses  that  the  Eastern  Stab 
and  municipalities  shall  be  forced  to  buy  her  goods  at  art 
ficial  prices,  instead  of  buying  in  the  cheai>est  market.  . 
is  argued  that  in  this  way  Germany  will  be  able  to  supply  tl 
Polish  towns  with  drainage  and  with  gas  or  electric  lightinj 
and  it  is  pointed  out  that  conditions  in  the  Ukraine,  tl 
Baltic  Provinces,  and  Lithuania  are  still  more  primitiV' 
Having  laid  these  countries  wa.ste,  the  Gennan  building  il 
diistry  is  to  enjoy  the  monopoly  in  restoring  them. 

Trade  Disputes  in  War  Time. — The  following  are  tl 
terms  of  a  new  regulation  which  has  been  made  under  tl 
Defence  of  the  Realm  Act :  — 

'*  Where  a  difference  has  been  referred  under  sub-section  (2)  of  Section 
of  the  Munitions  of  War  Act.  1915,  for  settlement  in  accordance  with  I 
/provisions  of  the  First  Schedule  to  that  .Act,  and  it  appears  to  the  Minist 
of  I.,iboiir  that  an  award  cannot  be  obtained,  and  that,  in  ronsequen 
thereof,  the  production  of  any  article  essential  to  the  successful  prosecutii 
of  the  war  is  hampered,  the  Minister  may  annul  the  reference  and  substilu 
therefor  a  r,-ferrnce  to  a  singU'  arbitrator  appointed  by  himsi-II,  An  ; 
given  b\  any  such  arbitrator  shall  be  binding  both  tm  employers  .-mt 
ploy>-d.  and  mav  he  made  retrospective,  II. any  employer  or  person  employ 
thereafte-  acts  in  contravention  of  or  fails  to  comply  with  the  ,iward. 
an  employer  declares,  causes,  or  taktrs  part  in  a  lockout  within  the  me 
of  the  said  .Act,  or  a  person  employed  takes  part  in  a  strike  withi 
meaning  of  the  said  Act,  in  connection  with  the  difference  so  referred  to 
single  arbitrator,  he  shall  be  guilty  of  a  summary  offence  against  the 
regulations,  but  a  person  guilty  of  any  such  offence  shall  not  be  tentenced 
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An  Appreciation  from  Fj'ance, — A  correspondent  writes: — ■ 
'  I  wrioe  to  express  my  sincere  gratitude  tor  the  continued 
eceipt  of  tlie  Illeutrical  Eeview.  My  service  in  Fi-ance  will 
;oon  have  totalled  lour  years,  and  altnough  i  have  been  con- 
itmtly  etuployed  on  one  branch  of  eiectrical  engineering — 
.elegiaphy  and  telephony — other  branches  are  of.  greater  in- 
«rest  lo  ine,  and  therefore  the  receipt  of  your  journal,  week 
jy  week,  has  prevented  ab.solute  stateness,  and  kept  me  in 
louch  with  the  general  progress  of  the  industry.  Aly  case, 
I  feel  sui-e,  is  by  no  means  an  isolated  one,  and  many  others 
uust  have  realised  with  me  how  adequately  your  journal 
las  proved  a  substitute  for  further  study  and  recapitulation, 
,vfiiuli  have  been  impossible  in  the  circumstances,  and  yet 
iO  esseutial  to  the  young  engineer  just  at  the  end  of  his  train- 
ng.  Personally,  i  read  it  twice,  finding  in  a  superficial 
{lance,  when  tune  presses,  the  pleasure  of  fiction ;  and  in  a 
:lose  study,  which  leisure  affords,  the  instruction  of  a  test 
)ook." 

Exports  to  China. — The  "  London  Gazette  "  for  August 
10th  contains  additions  to,  and  amendments  in,  the  list  of 
)ersons  and  bodies  in  China  to  whom  exports  may  be  con- 
iigned. 

Exemption    ol    men    of    the    new    Military    A^e. — The 

klinistry  of  National  Service  announces  that  instructions  have 
)een  given  that  men  of  the  new  military  age  who  come 
vitbui  the  terms  of  the  luist  of  Certified  Occupations,  E.  136, 
ire  not  lor  the  present  to  be  called  up  for  medical  examma- 
;lon,  the  necessary  consequence  of  which  is  that  they  are 
lot  called  for  military  service,  and  need  not  make  any  ap- 
)lication  to  tribunals.  The  list  of  certified  occupations  is  now 
)emg  revised,  but  it  is  proposed  that,  in  general,  the  same 
jrovisiou  should  also  extend  to  men  of  the  new  military  age 
\bo  are  within  the  terms  of  the  revised  list.  The  object  of 
bis  provision  is  to  enable  the  older  men  who  are  engaged  in 
,  ceitihed  occupation  to  continue  in  that  occupation,  and  m 
hese  cases  it  is  therefore  unnecessary  and  undesii'able  for  men 
o  change  their  occupation.  Every  care  is  taken  that  such 
aen  shall  not  be  sent  medical  examination  notices,  but  owing 
o  the  doubt  as  to  the  precise  occupations  of  many  men  as 
howu  in  the  National  Kegister,  some  notices  may  be  issued 

0  men  who  should  not  receive  them,  in  these  cases  it  is 
iranged  that  the  notice  will  be-  cancelled  provided  the  man 
eturus  it  at  once  to  the  office  of  issue,  and  estabhshes  his 
laim  to  be  of  the  new  military  age  and  to  be  engaged  in  a 
ertified  occupation.  ^ 

Exemption   Applicftions. — At   Exmouth,    E.    H.   Gudgeon 

grade  'A),  electiical  engineer,  stated  in  his  appeal  that  he 
va«  engaged  at  times  on  work  ol  national  importance  in 
leetrical  work  at  the  Red  Cross  Hospital.  He  wa.s  exempted 
jitil  the  end  of  the  year. 

An  electrical  engineer  (39,  grade  2),  who  appealed  at  Swin- 
on  and  Pendlebury,  wa.s  granted  three  months'  temporary 
semption. 

At  Reading,  on  August  12th,  an  appeal  was  made  by  A. 
lerbert,  (45,  grade  2),  electrical  engineer.  He  was  granted 
hree  months,  with  leave  to  appeal  again. 

On  a  review,  conditional  exemption  held  by  T.  D.  Webb, 
lectncian  at  Herts  County  Asylum,  has  been  cancelled,  and 
hree  month.s  substituted.  ., 

Bucks  Api>eal  Court  has  dismis.sed  an  appeal  for  F.  J.  Siiii- 
jons  (1(1,  grad&  2),  electrician  to  Mr.  II.  Lewis,  and  he  was 
^couiiuendcd  ciiljstment  on  army   transport  work. 

Beloiv  tlif,  Noithauts  Appeal  Court,  an  appeal  was  made 
gainst  fiiuil  cxciiiption  granted  by  tlie  Brixworth  Tribunal  to 
..  E.  .Seaton  (311),  electrician  at  Cottesbrook  Hall,  wh,eie 
iaei'e  i.s  a  Voluntary  Aid  Detachment  Ho.spital.  He  was 
;iven  open  exemption   until  September  1st. 

.M  Bath,  the  Electric  Tramways  Co.  defended  a  military 
iPpeal  against' E.  C.illham  J30,  grade  2).  It  transpired  that 
|ie_  Board  of  Trade  had  sent  instructions  to  suspend  the 
|illiug  up  ol  tramway  employes,  and  application  for  review 
jf  current  exemptions,  until  further  insti-uctions  were  re- 
f^ived,  arid  the  application  was  withdrawn. 

.'Vt  Oldham,  a  platelayer  (48,  grade  1),  appealed  for  by  the 
orporation  Tramway  Department,  was  given  exemption  until 
^'cember  31st. 

VVarwick    Rural   Tribunal   has   granted   exemption   on   his 

irolliug  as  a  National  Service  Volunteer,   to  E.   C.  Cotton 

7,  grade  1),  electrician  at  the  Siddeley-Deasey  Works. 

At  Ashford,  Kent,  L.  Burch    (50,  grade  2),  electrician,  of 

igh  Street,  was  granted  six  months'  exemption,  and  excused 

jlnnteer  service. 

At  Rochdale,  on  the  recommendation  of  the  Advisory  Com- 

ittee,  exemption  until  November  30th  has  been  granted  to 

■  Clegg  (42,  grade  3),  driller,  appealed  for  by  the  Corporation 
iiramways  Committee,  and  to  C.  Collinge  (39,  grade  1),  stated 
[  be  iudispen.sable  in  connection  with  repairs  to  the  tramway 

ack.  \ 

At  Reigatc,   w^tli  the  a.ssent  of  the  National  Service  repre- 

1  ntative,  six  months'  exemption  has  been  granted  t<i  C. 
U'sons  (lij.  grade  2),  foreman  electrician  with  Me.ssr.s. 
uniilin   &    Makcjvski,  electrical  engineers. 

Hiyli    Wycombe    Rural    Tribunal    has    given    six    month.s' 
<-U]|jtinn    to    V.    Wooton    (45,    grade   2),   electrical   engineer, 
i. 1 1  tie  Marlow. 


LEGAL. 


POYZER  -U.   PRIESTMAN   COLLIERIES,   L/TD. 

At  Newcastle  County  Court,  H.  Poyzer,  Blaydon,  stoneman, 
applied  for  compensation  for  the  loss  of  his  son,  who  waa 
killed  at  the  colliery  by  an  electric  shock.  Plaintitf  said  that 
deceased  and  another  lad  were  waiting,  according  to  order, 
at  a  place  where  there  was  stretched  across  a  pipe  which 
evei->-body  in  the  pit  thought  carried  water  to  the  stables. 
There  was  no  notice  to  indicate  that  it  was  an  electric  ap- 
pliance. The  lads  had  their  hands  on  the  pipe  when  it  came 
away.  Poyzer  was  killed  outright  by  electric  shock,  and  the 
other  lad  was  seriously  injured.  Mr.  Meynell  (for  the  re- 
spondents) said  the  lads  had  nothing  whatever  to  do  in  the 
place.  Their  duty  when  they  came  from  the  bottom  of  the 
shaft  was  to  go  on  the  inclines  to  relieve  the  boys  there. 

His  HoNODR  came  to  the  conclusion  that  there  was  no 
order  fpr  the  boys  to  wait  in  this  place;  that  they  were  not 
in  the  place  in  the  course  of  their  employment;  and  that  the 
accident  did  not  arise  out  of  or  in  the  course  of  their  em- 
ployment.   There  would  be  an  award  for  the  respondents. 

Damages  Award  Against  the  L.C.C. 
At  Lambeth  County  Court,  on  August  15th,  C.  H".  Martin, 
employed  at  the  G.P.O.  on  the  outside  telegraph  staff,  was 
awarded  £48  damages,  with  costs,  against  the  L.C.C.  Plain- 
tiff was  travelling  on  a  top  seat  of  a  tramcar  when  the  car 
collided  with  another  one,  throwing  him  forward  against  the 
.ceat  in  front  and  fracturing  two  of  his  ribs. — Evening  Stan- 
da  rd . 


BUSINESS  NOTES. 


Catalogues    and    Lists.— Messrs.    AYagser    .t    Co.. 

Saint  Etienne  (Loire).  (H.  Sloog,  London). — Descriptive  catalogue 
of  portable  electric  drills  of  various  sizes  for  T).c.  and  a.c,  with 
illustrations,  tables  ol  dimensions,  spare  parts,  tec.  Universal 
motors  for  D.c.  or  single-phase  A.c.  are  included,  as  well  as  tapping' 
devices  and  various  accessory  apparatus. 

HlfiGS  Bros..  Dynamo  Works.  Summer  Hill  Street,  Birmingham. 
— Stock  list  of  shunt-wound  motors,  0"17  to  28  H.p. 

The  British  Thomson-Houston  Co.,  Ltd.,  Rugby. — Descrip- 
tive list  No.  4,110,  dealing  with  lever  switches  for  main  circuit, 
field,  starting,  and  isolating  switches,  with  descriptions  of  special 
features  of  each  switch  for  ratings  ranging  from  250  volts, 
100.  amperes,  to  ti.'iO  volts,  10,000  amperes,  and  11,000  volts, 
1 ,2U0  amperes. 

National  X-Ra  y  Reflector  Co.,  235,  W.  Jackson  Blvd.,  Chicagb, 
111. — Leaflets  relating  to  industrial,  showcase,  and  flood  lighting. 

Book  Notices. — "  Free  Trade  or  Free  Production  ?  " 
By  J.  S.  Hecht.  Pp.  20.  London  :  P.  S.  King  &  Son,  Ltd.  Price 
(id.  net. 

"  Science  Abstracts. "  Vol.  XXL  Part  VH.  July  31st,  1918. 
Sections  A  and  B.  London  :  B.  &  V.  N.  Spon,  Ltd.  Price  Is.  6d. 
each. 

"A  Scheme  for  the  Syndication  of  the  Brass  Industry,"  By 
H.  F.  Smith,  Second  Edition.  Birmingham  :  Smith  &.  Davis,  Ltd. 
riratis. 

"  Coal  Saving  by  the  Scientific  Control  of  Steam  Boiler  Plants." 
By  D.  Brownlie,  B.Sc.     London  :   Ktu/iiiprrhiii. 

Holidays.— Tlie  works  and  offices  of  MKssfes.  E.  Brook, 
Ltd  ,  iimpress  Works.  Huddersfield,  will  Ije  closed  on  Thursday 
night,  August  29th,  until  Monday  morning,  September  9th.  / 

Messrs.  Pooley  &  Austin  state  that,  owing  to  staff  holidays, 
only  most  urgent  correspondence  is  being  dealt  with  between 
Augu.st  nth  and  31st. 

The  works  and  offices  of  Messrs.  Fleming,  Btrkbv  &  Goodall, 
Ltd.,  Woodfield  Mills,  Liversedge,  Yorks.,  will  he  closed  from 
S.aturday,  August  31st,  to  Saturday,  September  7th,  inclusive,  for 
the  annual  holiday. 

Non-Ferrous    Metal   Industry    Act.— Further    lists    of 

companies,  firms,  and  individuals  licensed  under  this  Act  are  given 
in  the  /.ninhiii  Gazetti-  for  August  20th. 

Meeting  of  Creditors. — At  Manchester,  on  August  14th, 

the  adjourned  meeting  was  held  of  the  creditors  of  W.  T,  Smith, 
electrical  engineer  and  inventor,  of  Bolton,  whose  liabilities  were 
put  down  at  £3,00.5  and  assets  at  £128.  The  proposal  was  to  pay 
unsecured  creditors  a  composition  of  .")3.  in  the  &  in  full  discharge  of 
debt,  this  sum  to  be  placed  in  shares  of  a  limited  company  to  be  formed. 
The  Official  Recei,ver  said  there  had  been  little"  response  from  the 
creditors  to  the  proposal.  The  debtor  was  asked  if  other  patents 
were  producing  money  now,  and  he  replied,  "  Yes,  soifar  as  we  can 
get  supplies  from  the  machinists.  We  are  short  of  materials,  and 
many  orders  are  waiting  completion."  The  debtor  added  that  he 
was  two  years  ahead  of  the  War  Office.  He  ha«l  iieen  unable  to 
get  them  to  look  at  his  patent,  but  was  now  getting  at  them 
through  a  large  firm.  The  Official  Receiver  suggested  that  the' 
debtor  cauvass  the  creditors  to  accept  his  proposal,  though  it 
would  have  been  better  bad  he  offered  lis.  in  the  £  iu  kind  rather 
than  in  shares.     The  meeting  was  adjourned  to  Novemlier  K-ith, 


180 


THE    ELECTRICAL    REVIEW,    [voi.  83.  No.  2,126,  august  23,  isu. 


Malay  Robber. — According  to  the  Jiwt>.«  correspondent 
at  Singapore,  the  rubber  position  is  creating  extreme  anxiety 
throughout  Malaya  in  consequence  of  the  virtual  stoppag'e  of  ship- 
ments to  America.  Several  estates  have  already  stopped  tapping 
and  are  dischargin?  labour,  but  Indian  and  Chinese  labourers 
cannot  be  repatriated  owinjr  to  shortape  of  shipping. 

Italy. — Thefirmof  Franco  Tosi,  of  Lejruano,  which  hitherto 
was  one  of  the  lartrest.  if  not  the  largest,  private  electrical  concerns  in 
Italy,  has  DOW  been  converted  into  a  voci^^u  annnima,  with  a  capital  of 
64,000,000  lire.  The  board  now  comprises,  besides  the  Tosi  family, 
representatives  of  the  Banca  Commerciale,  the  Banca  Italiana  di 
Sconto,  the  Borletti  group,  the  Credito  Italiano.  and  the  Ferriere 
Lombarde.  which  betokens  the  important  rMf  which  the  tirm  is 
destined  to  play  in  the  future  industrial  life  of  the  country.  It  is 
intended  shortly  to  increase  the  capital  to  80,000.000  lire,  in  order 
to  absorb  the  Officine  lusubri  and  the  Societa  Elettrotecnica  Galileo 
Ferraris.  The  two  last-named  firms  were  formerly  the  German 
concerns  of  Langen  4  Wolf  and  a  branch  of  the  A. E.G.  resp^tively, 
and  our  contemporary /'A'/fW/ii/f  (•«/<■«  opines  that  the  old  patrons 
of  the  German  undertakings  may  eventually  seek  to  disturb  the 
pure  Italian  character  of  the  new  amalgamation. 

The  Societa  Ansaldo  e  Ca.  has  increased  its  capital  from 
100,000,000  to  .iOO.OOO.OOO  lire.  This  company  has  become  the 
largest  engineering  concern  in  Italy,  with  many  and  varied 
establishments,  including  electric  machinery  works  started  some 
18  years  ago.  It  has  launched  out  into  electric  installations,  and  ha.s 
already  in  the  valley  of  the  Aosta  installations,  concessions,  and 
constructions  to  a  total  capacity  of  200.000  H.P.,  for  the  working 
of  electric  steel  works  and  the  exploitation  of  mineral  deposits. 

The  Societa  Anonima  Forni  Elettrici  Stasaano,  in  liquidation. 
Turin,  closes  its  liquidation  balance  with  a  loss  of  350,000  lire, 
which,  after  re-imbursing  1.")  lire  per  share,  leaves  available 
35,987  lire,  permitting  the  allotment  of  7'92  lire  to  each  of  the 
4.510  privileged  shares. 

Liquidations.  7-  Asuncion     Tramway,    Light    a\d 

Power  Co..  Ltd. — Winding-up  voluntarily,  with  Mr.  B.  H.  Bender, 
80,  Bishopsgate  Street.  E.C..  as  liquidator.  .A.  meeting  of  creditors 
was  held  on  August  21et  last.  Particulars  of  claims  to  be  sent  to 
liquidator  by  September  1 7th. 

Devonport  and  District  Tramways  Co. — Creditors  must 
send  the  usual  particulars  to  the  liquidator,  Mr.  P.  N.  Gray,  Man- 
chester Hotel.  Aldersgate  Street.  E.C.,  by  August  27th. 

Trade  Annonncement. — The  business  formerly  known 
as  F.  A.  Bu^iler  i  Co..  of  Edinburgh  Road,  Walthamstow,  will  in 
future  be  known  as  the  East  London  Mica  Co_  Ltd..  Omega 
Works,  Ringwood  Road,  Walthamstow,  E.  17,  where  larger  premises 
have  been  taken. 


UGHTINqi  AND  POWER  NOTES. 

Aldershot. — Electric  Light  Failure. — With  reference 

to  our  note  last  week  under  the  above  heading,  we  understand  that 
there  was  no  such  failure  on  the  date  mentioned. 

Argentina. — Coal  Stjbstitute. — The  Review  of  the 
Riier  Plate  states  that  during  the  recent  strikes  in  Buenos  Aires, 
when  the  German  electricity  supply  company  had  great  difficulty 
in  maintaining  a  supply  for  want  of  fuel,  the  Compania  Italo- 
Argentina  de  Electricidad  placed  no  restrictions  whatever  upon 
consumers.  This  was  possible  owing  to  the  use  of  fuel  made  up  of 
50  per  cent,  of  petroleum  and  50  per  cent,  of  sawdust,  bran,  and 
pollards. 

Asliton-4inder-Lynie. — Price  Increase.  —  The  Elec- 
tricity Committee  has  increased  the  charges  for  electricity,  from  the 
June  quarter,  as  follows  : — D.c.  power,  to  50  per  cent,  over  pre-war 
prices  ;  private  lighting,  to  Id.,  plus  25  per  cent,  over  pre-war 
rates  ;  the  cash  discount  is  to  be  reduced  to  2i  per  cent.,  and 
energy  supplied  to  the  tramway  department  to  be  advanced  to 
r7d.  per  unit  net. 

Australia. — Htdro-electric  Scheme. — At  a  meeting  of 
delegates  of  the  Xorth-Eastem  Municipalities  of  Victoria,  it  was 
stated  that  the  promoters  were  prepared  to  spend  £1,000.000  on 
the  development  of  the  Kiewa  hydro-electric  scheme,  which  is  to 
supply  energy  to  the  towns  between  Albury  and  Melbourne.  The 
Minister  of  Water  Supply  said  the  Government  was  not  opposed  to 
the  scheme,  but  was  considering  whether  the  scheme  was  to  be  a 
Government  one  or  a  private  enterprise,  A  motion  was  carried 
recommending  that  a  deputation  should  urge  the  Government  to 
declare  its  attitude  in  regard  to  the  application  of  the  Victorian 
Hydro-Electric  Co.  for  concessions  to  harness  Kiewa  river,  or  to  go 
on  with  the  scheme  as  a  Government  concession. 

Victoria. — The  Premier  of  Victoria  has  announced  that  the 
preliminary  work  in  connection  with  the  Morwell  power-house 
scheme  is  to  be  undertaken  at  once.  This  is  estimated  to  take  two 
years,  and  it  is  not  thought  necessary  to  order  the  plant  required 
untU  it  is  completed.  The  cost  of  the  scheme  is  approximately 
£1.750,000. 

Aylesbury. — Price  In-ceease. — The  T.C.  has  decided  to 
further  increase  the  price  for  energy  by  2^  per  cent.,  and  that  the 
charges  for  the  supply  to  the  works  of  Mr.  Jas.  Putman  be  advanced 
from  30s.  to  £2  per  kw..  and  from  Id.  to  lid.  per  unit. 


Canada. — Water  Power. — The  International  Water 
ways  Commission  is  considering  applications  by  private  Americai 
interests  for  the  development  of  the  Long  Sault  Rapids  powei 
project,  and  by  the  Xew  York"  and  Ontario  Power  Co.  foi 
approval  of  its  plans  to  reconstruct,  repair,  and  improve  its  dan  1 
and  water-Dower  properties  at  Waddington,  on  the  St.  Lawrenci 
River.  Opposition  to  the  applications  is  being  filed  by  the  Canadiu 
Government,  which  contends  that  the  companies'  schemes  wonlt 
interfere  with  the  economic  development  of  the  St.  Lawrence  » 
regards  navigation  and  power  potentialities,  and  by  the  Dominioi 
Marine  Association  in  the  interests  of  sate  navigation.-  Tlie  Timtt 

Cardiganshire.  —  Hydro  -  Electric     Scheme.  —  Thi 

Council  has  approved  a  proposal  submitted  by  the  Finance  Com 
mittee  with  reference  to  a  scheme  for  generating  electricity  fron 
the  resources  of  the  rivers  Rheidol,  Ystwyth,  Aeron,  and  Teify. 

Colchester. — Loan  Sanction. — The  T.C.  has  receiva 
sanction  to  a  loan  of  £5,188  for  additional  plant  at  the  electricit; 
works. 

Continental. — GER?iANY.<-Before    the  war    the  A.B.6 

put  down  at  Bititerfeld,  close  to  important  lignite  deposits,  a  larp 
electric  generating  station,  the  capacity  of  which  was  to  reaol 
140,000  H.P.  The  energy  was  to  be  transmitted  to  Berlin.  Whei 
the  war  broke  out  the  State  purchased  the  energy  and  utilised  i 
in  large  electrochemical  works  which  were  rapidly  put  down.  I' 
was  stated  that  the  A.E.G.  sold  electricity  at  the  rate  of  0'!>  pf 
(.O'lOSd.)  per  KW.-hour  ;  the  statement  was  also  made  that  powe 
stations  which  utilised  lignite  could  generate  electricity  as  cheapl; 
as  the  Swiss  hydro-electric  plants.  It  was  found  later,  however 
that  for  the  concern  to  pay,  energy  should  be  sold  at  Vit  pf 
(O'lSd,)  per  KW,-hour  at  the  switchboard  :  and  although  the  Stati 
works  later  increased  the  price  they  paid,  the  A.E.G.  was  the 
loser.  Owing  to  the  heavy  outlay  incurred  by  the  construction  Oi 
this  generating  station,  the  A.E.G.  company  was  obliged  last  sprinj 
to  increase  its  capital,  and  the  directors  stated  at  the  general  meet 
ing  that  the  hopes  which  had  been  placed  upon  a  power  statioi 
utilising  lignite  as  fuel  did  not  all  come  true,  adding  that  thi 
experience  gained  at  Bitterfeld  showed  that  for  the  electrochemica 
industry  the  required  energy  should  be  obtained  from  hydro-electrii 
power  stations.  It  appears  that,  notwithstanding  the  improva 
mechanical  appliances  used  for  extracting  the  lignit?,  a  largi 
amount  of  labour  was  necessary.  The  removal,  first,  of  a  layer  0. 
earth  about  12  ft,  in  thickness  appeared  to  be  a  particularly  coitl; 
undertaking.  The  maintenance  of  the  large  boilers  also  leads  to  | 
heavy  outlay.  It  is  doubtful  whether  electricity  can  be  obtained  a 
a  price  below  1  pf.  (,0'12d.)  per  KW.-hour.  Since  the  BitterfeU 
plant  sold  to  the  State  the  greater  part  of  the  energy  generatec 
(!X  total  of  300,000.000  KW.-hours  last  year)  it  was  to  bi 
expected  that  the  State  would  finally  purchase  the  plant,  and  thii 
has  recently  been  done.  The  price  of  the  station  was  abou' 
28,000,000  marks,  that  of  the  land  and  lignite  deposits  0,000,000  M. 
and  that  of  the  mining  installations  was  also  about  6.000,000  M 
The  State  now  works  the  station  io  the  form  of  a  company  witl 
share  capital, 

Bavaria. — Important  establishments  for  the  production  0 
nitric  acid  from  the  air  are  to  undergo  considerable  extension,  ii 
which  some  200.000  H.P.  of  water-pqyrer  will  be  used.  A  syndicah 
of  bankers  has  been  formed  to  carry  out  the  scheme,  involving  1 
capital  of  150  million  marks. 

Dewsbury. — Price    Increase. — The   Electricity  Com 

mittee  has  decided  that,  from  the  end  of  September,  the  charges  fo 
electricity  shall  be  increased  by  a  further  10  per  cent,  for  power  am 
heating  :  5  per  cent,  for  lighting,  and  5  per  cent,  for  energ; 
supplied  on  the  rateable  value  system. 

Dublin.  —  Hydro-Electric  ,   Scheme.  —  The    Dublii 

and  Lucan  Electric  Railway  Co.  is  promoting  a  scheme  tor  thi 
generation  of  electricity  by  the  utilisation  of  the  Salmon  Lea] 
Fall,  at  Leixlip,  on  the  River  Liffey.  It  is  proposed  to  increase 
the  present  fall  of  17  ft.  2  in.  to  one  of  40  ft.,  and  it  is  estiraatet 
that  2,000  n.p.  will  be  obtained  for  six  months  of  the  year,  whili 
the  promoters  are  satisfied  that  the  minimum  horse-power  that  cai 
be  generated  is  1,800  for  183  days,  900  for  90  days,  and  450  fo; 
92  days  each  year.  It  is  estimated  that  the  annual  saving  in  C08 
consumption  will  amount  to  16,464  tons.  The  scheme  will  0O8 
.£50,000,  and  includes  the  acquisition  of  the  Salmon  Leap  Mill  an( 
the  installation  of  one  1.000-b.h.p.  turbo-generator  and  two  0 
500  B.H.P.  each.  Already  inquiries  for  power  aggregating  3,00( 
H.P.  have  been  received,  including  demands  for  an  immediab 
supply  to  aerodromes,  wooUen,  flour,  and  paper  mills,  hospitals,  ic. 
in  the  district.  Xu  arrangement  has  been  agreed  upon  for  thi 
supply  of  power  to  the  Dublin  Corporation  during  the  wintj 
months,  and  by  the  Corporation  to  the  Railway  Co.  during  w 
summer  months,  when  the  water-power  supply  will  be  at  it.*  lowest 
the  charge  proposed  is  Id.  per  unit  in  each  case.  The  scheme  hai 
the  approval  of  the  Dublin  Corporation  and  Chamber  of  Commerce 
the  English  and  Irish  Coal  Controllers,  and  of  Lord  Decies.  whou 
the  owner  of  the  water  rights.  It  is  suggested  that  the  entip 
capital  expenditure  should  be  granted  by  the  Government,  whicl 
is  already  committed  to  the  extent  of  £3.000  per  annum  towardi 
the  working  of  the  railway  during  war  time. 

Exeter. — Year's  Working. — There  was  a  gross  surpiui 
of  £9.182  on  the  working  of  the  Corporation  electricity  depart 
ment  for  the  past  year,  the  net  surplus  being  £1,348,  agiuBS 
£2,043  in  the  previous  year. 
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Glasgow. — Year's    Working. — The  annual   report    of 

the  Corpoiation  electricity  undertaking-  for  the  year  ending-  May 
31st  showaagroasrevenueof  £789,002,  compared  -with  £580.il2  last 
year,  and  working  expenses  of  £542,717,  against  £404,404,  out  of 
which  was  met  interest  on  loans  £92,454  and  sinking  fund  £86,551, 
leaving  a  balance  on  the  year's  working  of  £  67,280,  ag-ainst  £  16,940 
last  year.  After  Tarioua  deductions  there  was  a  surplus  on  the 
year's  operations  of  £7.146,  ag-ainst  a  deficit  last  year  of  £38,667, 
which"  has  been  transferred  to  the  reserve  fund.  Allowances 
granted  to  employes  on  Active  Service  reached  .£10.843.  The 
capital  expenditure  amounted  to  £297,834.  The  average  price 
received  from  consumers  was  r207d.  per  unit,  against  0'975d.  for 
the  previous  year  ;  working  cost  per  unit-was  0'748d.,  against  0'602d. 
The  number  of  consumers  was  35,724.  an  increase  of  775  ;  units 
sold  were  154,472.277,  an  increase  of  13,958,597  Gighting, 
22,085,527  units  ;  power  and  heating,  132,386,750  units').  The  total 
number  of  motors  in  use  was  12,904  against  12.401,  of  a  total  H.P. 
of  105,739  against  97,733,  and  consuming  129,456,525  units  againsst 
1)7,547,855  units  last  year.  The  total  .maximum  demand  con- 
nected to  the  mains  was  132.316  Kw.,  an  increase  of  9.136  KW., 
and  the  maximum  demand  made  upon  the  stations  was  55,610  KW., 
an  increase  of  6,425  KW.  on  last  year.  During  the  year  the  follow-, 
ing  alterations  and  additions  have  been  made  : — At  Port  Dundas  a 
third  S,000-H.P.  turbo-alternator  was  put  into  commission,  and  a 
fourth  8,000-H.P.  set  by  Dick.  Kerr-&  Oo.  has  been  purchased,  and 
is  expected  to  be  on  load  this  year.  Two  old  sets  are  being  removed 
to  make  room,  and  the  capacity  of  the  station  will  then  be  48,160 
H.P.  Underfeed  stokers,  with  forced  draught  and  a  new  steel 
chimney,  with  induced  draught,  have  been  fitted  to  four  boilers. 
Two  1,000-K-n".  B.T.H.  rotary-converters  have  been  installed  in  the 
sub-station,  the  capacity  of  which  is  now  4,000  KW..  and  the  erec- 
tion of  a  20,000-volt  sutj-station  to  form  a  connecting  link  between 
Port  Dundas  and  Dalmarnock  stations  is  being  proceeded  with. 
At  Pollokshaws  Road  the  8,000-h.p.  Willans  turbo-alternator  is 
now  in  regular  service,  the  capacity  of  this  station  being  33,120 
H.P.  Two  small  generating  sets  have  been  removed  to  make  room 
for  two  1,500-KW.  Bruce  Peebles  rotary-converters,  and  a  20,000- 
volt  .sub-station  is  being  erected  in  this  station,  the  switchgear  of 
which  is  complete.  The  grate  areas  of  the  large  boilers  have  been 
increased,  and  a  new  induced  draught  fan  installed,  and  a  new 
bucket  conveyor  has  been  installed  to  relieve  the  overloaded  coal 
conveyor.  A  1,000-KW.  B.T.H,  rotary-converter  has  been  installed 
in,  and  a  simQar  set  has  been  ordered  for,  both  the  Govan  and 
Partick  stations  ;  their  capacities  will  then  be  3,750  and  2,750  KW. 
respectively  of  converting  plant.  There  is  no  change  in  the  gene- 
rating plant,  and  the  steam  plant  at  Partick  was  only  run  during 
the  winter  months.  At  Yorkhill  a  500-KW.  Bruce  Peebles  rotary- 
converter  has  been  installed  in  place  of  a  250-KW.  set  removed  to 
another  sub-station.  The  transformer  sub-stations  on  consumers' 
premises  now  number  42,  being  an  increase  of  four,  and  a  further 
18  are  in  progress.  Steady  progress  has  been  made  with  the  buOd- 
ing  of  the  new  Dalmamocki  works,  and  orders  have  been  placed 
for  two  additional  15,000-KW.  turbo-alternators,  making  four  in 
all.  During  the  year  |  mile  of  l.t.  feeders  and  6J  miles  of  h.t. 
feeders,  in  addition  to  H  miles  of  distributors,  were  laid  on  the 
north  side  of  the  river,  and  2  miles  of  l.t.  feeders  and  6i  miles  of 
H.T.  feeders,  in  addition  to  1  mile  of  distributors,  were  laid  on  the 
south  aide  of  the  river. 

Harrogate. —  National    Electricity    Supply. — The 

T.C.  has  protested  against  the  Government  proposals  to  take  over 
electricity  generating  stations,  and  has  decided  to  oppose  any  Bill 
introduced  for  this  purpose. 

King's  Lynn. — Year's  Working. — The  Electricity  Com- 
mittee has  reported  that  the  total  revenue  of  the  undertaking  for 
the  year  ended  March  31st  last  was  £12.227,  against  .£8,759  in  the 
previous  year.  The  gross  profit  was  £4.820,  against  £3,032.  and, 
after  payment  of  interest  and  instalments  on  loans,  the  net  profit 
was  £2,146,  against  £290.  This  is  the  best  year  the  undertaking 
has  had.  The  expenditure  on  capital  account  was  £1,127, 
bringing  the  total  to  £59,483.  The  balance  standing  to  the  credit 
of  the  net  revenue  account  was  £2,639,  of  which  £1,035  was  used 
to  pay  off  outstanding  liabilities  on  capital  account,  and  £1,604 
carried  forward  to  next  year's  accounts. 

Price  Increase. — The  Committee  recommended  that  the  price 
of  energy  for  lighting  and  power  purposes  be  increased  by  ^d.  per 
unit,  and  this  was  referred  back  for  consideration  as  to  whether 
there  should  be  any  differentiation  between  lighting  and  power. 

Linthwaite. — Proposed  E.L.— At  a  meeting,  imst  week. 

the  Council  declined  to  pass  the  account  of  the  local  gas  company, 
which  was  held  to  be  excessive,  and  it  was  suggested  that  Colne 
Valley  was  behind  the  times  in  not  having  an  electric  lighting 
system.  The  question  of  installing  electric  light  is  to  be  considered 
at  the  next  meeting  of  the  Council. 

Nenagh    (Co.   Tipperary).— Proposed  E.L.— The  Gas 

Consumers'  Co.  has  decided  to  install  an  electric  lighting  plant. 

New  Zealand. — Hydro-Electric  Scheme.— A  deputa- 
tion of  the  local  Industrial  Association  has  approached  the  Auckland 
City  Council  on  the  question  of  the  advantages  of  a  hydro.-electric 
scheme.  The  'deputation  pointed  out  that  it  would  be  in  the 
interests  of  the  Council  and  the  industrial  development  of  the  city  to 
take  its  supply  of  electricity  from  the  Government,  and  use  the 
existing  plant  as  a  reserva. 

Sheffield. — Mains  Extensions. — The  Corporation  has 

decided  to  lay  an  e.h.t.  cable  between  Neepsend  power  station  and 
Kenton  Street  sub-station,  a  distance  of  5,340  yards,  at  an  esti- 


mated cost  of  £10,584.  Land  and  buildings  opposite  Lambert 
Street  are  to  be  taken  over  as  a  site  for  a  sub-station. 

Subject  to  the  approval  of  the  Finance  Consultative  Committee^ 
the  Corporation  has  sanctioned  the  expenditure  of  £700,000  for  the 
purchase  of  turbo-alternators,  boilers,  &e.,  for  the  electricity 
department.  ' 

Stoke-on-Trent. — Loan  Sanction. — The  necessary  con- 
sent has  been  received  to  the  borrowing  of  £7,340  for  laying  an 
L.T..  D.c.  feeder  from  Bagnall  Street  subvstation  to  Holtshill. 

Tonbridge. — Price  Increase. — The  U.D.C.  has  decided 

to  increase  the  charges  for  electricity  by  which  the  revenue  from 
the  general  supply  will  be  increased  by  £390,  and  for  large 
consumers  by  £610. 

Warrington. — Price  Increase.— The  E.L.  Committee 
has  increased  the  charges  for  electricity  by  5  per  cent,  for  lighting 
and  by  10  per  cent,  for  power  (other  than  for  tramway  purposes) 
from  September  30th  next. 


TRAMWAY  AND  RAILWAY  NOTES. 


Aberdeen. — Year's   Working. — The  annual   report  of 

the  Corporation  tramway  undertaking  states  that  the  revenue  for 
the  year  ending  May  31st,  1918.  was  £116,397,  or  £16,324  more 
than  in  the  previous  year,  while  the  expenditure  amounted  to 
£76,997,  an  increase  of  £12.971.  Capital  charges  accounted  for 
£27,188,  and  £8.141  was  added  to  the  reserve  fund,  leaving  a  net 
profit  of  £4,070.  The  car-miles  run  numbered  2,172,792.  an 
increase  of  307,220.  The  average  price  paid  for  energy,  which 
increased  by  32  per  cent,  from  February  12th,  -was  '917d.  per  unit, 
against  '83^.,  and  the  energy  consumption  per  car-mUe  was  1'312 
units,  ag-ainst  1251. 

AsbltAarunder-Lynie. — Extensions. — In    view    of    the 

purchase  of  the  undertaking  of  the  Oldham.  Ashton,  and  Hyde 
Electric  Tramways  Co.,  the  Corporation  has  completed  arrange- 
ments for  large  extensions  to  its  existing  car  shed,  and  has  purchased 
land  for  further  extensions. 

Burnley. — Threatened  Strike.— Owing  to  the  dis- 
missal of  several  employes  of  the  tramways  department,  the 
remainder  handed  in  their  notices  last  week.  The  notices  have 
now  been  withdrawn,  and  a  meeting  of  the  Tramways  Committee 
and  the  men's  Unions  has  been  arranged  to  discuss  the  matter. 

Canada. — Strike. — The  employes  of  the  Ottawa  tram- 
ways struck  work  last  week  for  an  increase  of  wages  ;  an  oiier  by 
the  company  to  put  the  matter  before  the  Federal  Labour  Board 
was  refused. 

Chile. — Proposed  Electric  Railway. — The  Ministry 
of  the  Interior  has  postponed  the  construction  of  an  electric  railway 
between  Vina  del  Mar  and  Concon  until  one  year  after  the  end  of 
the  war,  and  between  Vina  del  Mar  and  the  River  Aconcagua  until 
two  years  after  the  end  of  the  war. — B.  of  T.  Jinirnal. 

Continental. — Swis§  Electrification  Scheme. — The 
general  management  of  the  Swiss  Federal  Railways  has  submitted 
to  the  Council  of  Administration  a  scheme  providing  for  the  intro- 
duction of  electric  traction.  It  is  proposed  that  the  programme 
shall  be  completed  in  30  years,  in  three  sections,  at  a  total  cost  of 
"from  3,000,000.000  to  4,000,0000,000  fr.  Three-quarters  of  the 
electric  power  is  already  assured,  whilst  the  remainder  will  be  pro- 
vided by  future  concessions. — Financier. 

Oekiiany. — An  extensive  network  of  electric  railways  is  planned 
for  the  industrial  district  of  Mersebm-g,  where  recently  very  im- 
portant industries  have  been  established,  including  a  large  factory 
for  ammonia  for  use  in  making  artificial  nitrates.  The  length  of 
the  railway  lines  is  to  be  68  kilometres,  and  the  cost  of  construction 
is  estimated  at  10,000,000  marks.  A  new  company  will  be  esta- 
blished with  a  capital  of  2,500.000  marks,  of  which  the  A. E.G. 
subscribes  1,000,000  marks,  leaving  it  principally  to  the  munici- 
palities interested  to  raise  the  remainder. 

France. — It  is  reported  that  an  aeroplane  alighting  in  Marseilles 
owing  to  engine  trouble,  struck  the  tramway  trolley  wires', 
resulting  in  two  cars  which  were  approaching  being  set  on  fire. 
Four  passengers  were  killed  and  several  injured,  while  the  two 
aviators  were  seriously  burned. — Pall  Mall  Gazette. 

Electric  Vehicle  Progress. — Burnley  Electricity  Com- 
mittee is  considering  the  purchase  of  an  electric  vehicle. 

Glasgow  Corporation  Cleansing  Committee  recommends  that  for 
the  collection  of  refuse  four  additional  electric  vehicles  be  pur- 
chased, at  a  cost  of  £5,200. 

Maidstone  T.C.  has  received  sanction  to  purchase  a  3  J -ton  electric 
tipping  wagon,  at  a  cost  of  £1,200. 

Huddersf ield. — Service  Eeduction. — A  recommendation 

of  the  Tramways  Committee  for  the  reduction  of  the  tramway 
ser-vices  every  day  was  defeated  by  one  of  the  General  Purposes 
Committee  for  the  total  stoppage  of  the  cars  on  Sundays.  This  is 
subject  to  confirmation  by  the  Council. 

London. — Collision. — An  L.C.C.  tramcar  and  a  steam 

lorrey  collided  at  Stockwell.  on  Friday  morning  last  week,  con- 
siderably damaging  the  front  of  the  car.  The  driver,  a  discharged 
soldier,  was  rendered  unconscious,  and  four  passengers  had  to 
be  conveyed  to  hospital. 
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Strike.  -.\  strike  of  trnmway  and  'bus  conductresses  on 
Satunlay  bronjrht  nearly  all  the  omnibus  services  and  a  lar^e 
part  of  the  tramway  services  to  a  stop.  Conferences  were 
held  to  deal  with  the  points  at  issue — the  claim  of  the  women 
workers  to  etjual  pay  and  bonuses  with  the  men'  for  equal 
work.  Most  of  the  L.C.C.  conductresses  are  members  of  a  Union, 
which  askeil  its  raemliers  to  remain  at  work  pendinjr  the  result  of 
the  conferences.  The  strike  bcfran  on  the  L  I'.T.  systeni  in  support 
of  a  demand  for  the  ."is.  bonus  recently  awarded  to  the  men  workers 
tiy  the  Committee  on  Production,  and  the  Provincial  Union  of 
I-icenaetl  Vehicle  Workers  a]iprove<l  the  action,  and  called  on  .ill  its 
members  to  cease  work.  In  consequence,  the  strike  extended  to  all 
the  omnibus  and  tramway  systems,  excepting  the  L.C.C.  and  the 
M.E.T.,  which  were  kept  runninjr :  a  number  of  their  conductresses 
who  are  member?  of  the  Union  ceased  work,  however.  The  Loudon 
United.  Croydon  Corporation,  and  the  South  Metropolitan  services 
were  entirely  suspended.  At  a  mass  meeting  of  the  strikers  the 
action  of  the  Vehicle  Workers'  Union  was  approved,  and  it  wa.s 
'resolved  to  call  out  the  members  of  the  Union  throughout  the 
provinces  on  Monday  morning.  The  meeting  pledged  the  members 
not  to  return  to  work  until  the  women's  demands  were  satisfied 
and  the  strikers  reinstated.  It  was  stated  that  the  majority  of  the 
I..C.C.  employes  were  not  prepared  to  strike.  The  -Amalgamated 
.\ssoeiatiou  of  Tramway  and  Vehicle  Workers'  Union  po.sted  notices 
in  the  depots  on  Sunday  telling  its  members,  in  their  own  interests, 
not  to  cease  work  pending  the  conference  which  the  representatives 
of  the  employers  and  workers  were  to  have  with  Sir  George  Ask- 
with  on  Monday.  A  conference  of  the  Unions  took  place  on 
Wednesday  under  the  auspices  of  the  Transport  Workers'  Feder- 
ation. As  a  result  of  the  strike,  there  was  much  overcrowding  on 
the  Underground  Railways. 

The  .'.s.  is  equivalent  to  the  12i  per  cent,  grant  made  to  the  men. 
It  was  not  extended  to  the  women,  and  in  no  trade  in  the  country 
have  the  women  received  this  12J  per  cent,  grant.  If  the  'bus  and 
tramway  girls  succeed  in  getting  this  12  J  per  cent,  equivalent,  it 
will  be  the  thin  edge  of  the  wedge  for  women  in  all  trades  all  over 
the  country,  and  will  cost  the  Government  millions  of  pounds. 
The  assistant  secretary  of  the  Transport  Workers'  Federation-stated 
that  the  average  wage  for  a  bus  driver  was  £4  per  week,  and 
therefore  12$  per  cent,  would  he  10s.  The  Committee^l5lv'  Pro- 
duction awarded  the  men  .'.s.,  and  if  it  gave  the  women  the  ."js.  for 
which  they  asked,  that  would  then  make  the  total  award  equiva- 
lent to  12.J  per  cent.  ;  the  men  would  be  satisfied  if  the  women  got 
the  .")S.  balance  on  the  10s.,  and  a  settlement  would  be  reached. 

The  trouble  spread  to  the  provinces,  and  on  Monday  the  services 
at  Hastings,  Hove,  Worthing,  Brighton,  Bath,  Bristol,  Folkestone, 
and  Weston-super-Mare  were  disorganised.  During  the  day  meetings 
took  place  between  Sir  Geo.  Askwith.  the  employers,  and  the 
Union  officials,  but  no  settlement  was  arrivetl  at. 

A  numljer  of  women  platform  attendants  on  the  Bakerloo 
Railway  struck  work  on  Monday  in  sympathy  with  the  tramway 
workers.  Apparently  the  girls  have  a  grievance  of  their  own  ; 
after  a  short  meeting  it  was  declared  that  they  were  getting  1 2s.  Od. 
per  week  less  than  the  men,  although  working  the  same  hours. 

Manchester. — Railway    Accident. — A    heavily   laden 

electric  passenger  train,  instead  cof  slowing  down,  so  it  is  alleged, 
accelerated  its  speed  as  it  entered  Victoria  Station,  and  crashed  into 
the  hydraulic  buffers.     Twenty-nine  persons  were  injured. 

Monte    Video.— Strike.— The  strike  of    the    tramway 

employes  continues,  although  men  in  other  industries  have  resumed 
work.  Last  week  the  police  discovered  a  plot  to  assassinate  the 
taanager  of  the  tramway  company  ;  police  and  troops  were 
bivouacked  in  the  streets  to  preserve  order. 

New  Zealand. — Elkctric  Vehicles. — It  is  stated  that ' 

electric  vehicles  garaged  by  the  Christchurch  City  Council  have 
their  electrical  equipment  kept  in  repair  and  batteries  charged  tor 
£3:>  per  annum.  In  one  factory,  where  49  H.P.  is  used,  the  average 
monthly  cost  is  from  £8  10s.  to  £8  las.,  against  £32  perinonth  for 
steam  for  58  H.P. 

Rochdale. — Fare    Revision.— In   place  of    a   general 

advance  of  fares,  the  Tramways  Committee  proposes  to  institute  a 
war  tax  on  fares,  and  has  applied  to  the  B.  of  T.  for  permission. 
The  proposed  tax  is  as  follows  :— id.  on  Id.,  IJd.,  and  2d.  tickets, 
Id.  on  2id.,  3d.,  and  3id.  tickets,  and  2d.  on  Tid.  and  Cd.  tickets. 

Sheffield. — Electric  Tower  Wagon.— The  Tramways 
Department  is  to  purchase  an  electl-ic  vehicle  chassis  for  use  as  a 
tower  wagon. 

LlNKiNG-up.— The  linking-up  of  Sheffield  and  Chesterfield— 
12  miles— by  tramway  is  being  arranged,  the  SheHield  Corporatioi? 
having  entered  into  an  agreement  with  the  Chesterfield  R.D.C.  to 
construct  a  tramway  to  Dronfield. 

South  port.— E.XTENsioN  OF  Time.— The  B.  of   T.   has 

extended  the  time  for  the  completion  of  the  electrical  equipment  and 
apparatus  for  the  working  of  trolley  vehicles,  on  the  route  autho- 
rised, for  one  year  from  August,  1918. 

Saving    Tramway    Power.— -•Vccording   to   the  Ehctrii- 

Railway  Juurnal  the  Connecticut  Co.  has  tackled  the  problem  of 
the  education  of  its  employes,  to  the  number  of  2,.'i00  drivers  and 
conductors,  running  1.100  passenger  cars,  resulting  in  an  U  per 
cent,  reduction  of  power  in  five  months  :  in  a  demonstration  it 
was  shown  that  an  ideally-operated  car  absorted  from  2."i  to  31--, 
per  cent,  less  energy  than  one  operated  on  the  same  route  by  the 
average  motorman's  method.  Economy  in  fuel  may  be  made  in 
many  ways  by  the  application  of  a  little  intelligence  and  very  little 
sacrifice  in  convenience.     For  example,  notices  in  the  cars   call 


for  the  warning  to  the  driver  to  stop  to  Iw  given  in  gooii  time,  to 
enable  him  to  coast  along  to  a  stop  with  the  final  minimum  applica- 
tion of  brakes,  rather  than  by  a  sudden  stop,  with  consetjuent  wear 
on  brake-shoes  and  wheels  and  loss  of  the  stored  momentum  in 
the  moving  car.  The  .saving  of  a  few  seconds  at  each  stop  would, 
within  the  time  allowed  for  the  journey,  permit  of  more  coasting 
in  stopping,  with  the  resultant  saving  of  energy.  .Vgain.  a 
maximum  of  energy  is  require<l  to  start  up  a  car,  the  energy  thus 
used  being  estimat«3d  to  Ix-  e<|ual  to  that  required  to  run  a  quarter 
of  a  mile  on  the  level.  Economy  in  many  directions  can  be 
effected.  To  realise  this.  Imth  driver  and  conductor  nee<l  to  be 
impressed  with  the  importance  of  the  .saving  which  can  thus  be 
made. 

Tramway  Undertakings  and  Coal  Rationing. — A  con- 
ference of  tramway  undertakings  and  electrical  engineers  was  held 
at  Manchester  last  week,  when  discussion  todk  place  on  the 
question  of  tramway  economy,  as  relating  to  the  order  requiring 
tramway  authorities  to  reduce  their  consumption  of  electricity  by 
25  per  cent.  The  opinion  was  expressed  by  those  present  that 
whilst  they  were  anxious  .to  help  the  B.  of  T.  in  every  way  and  to 
conserve  fuel,  they  thought  it  was  unfair  that  the  tramway 
authorities  should  be  singled  out  for  the  rationing  of  coal.  It  was 
Suggested  that  whatever  action  might  be  taken,  nothing  should  be 
4one  until  there  was  a  general  rationing  in  all  industries. 

Yarmouth. — Strike. — Af^er  lasting  three  days  the  strike 
of  the  tramway  employes  came  to  an  end  on  Monday,  work  being 
resumed  on  the  Corporation  conceding  an  advance  in  wages  of  Ts. 
per  week,  making  203.  increase  on  pre-waf  rates. 


TELEGRAPH  AND  TELEPHONE  NOTES 

American   Marconi  Decision. — Under  a    legal  decision 

in  the  New  Jersey  Courts,  the  Marconi  Wireless  Telegraph  Co.  of 
America  is  held  liable  for  royalties  to  the  International  Signal  Co. 
in  respect  of  certain  transactions.  The  amount  was  not  in  dispute, 
but  merely  the  obligation  to  pay  it.  The  sum,  however,  is  con- 
siderable, approximating  iifiOo,000. — Finaiichil  Timex. 

Australia. — -At    Melbourne  City   Court,   on   .Tune   14th, 

.Sydney  Paul  Morris,  formerly  employed  as  wireless  operator  by  the 
Defence  Department,  was  charged  with  having  been  found  in 
possession  of  an  official  wireless  telegraph  manual  and  other  confi- 
dential documents.  After  evidence  had  been  given,  the  accused 
was  committed  for  trial  before  the  Supreme  Court  in  July. 

At  the  Malvern  Police  Court  J.  W.  T.  Rowe  was  fined  40s.,  and 
-44  tJs.  6d.  costs,  for  having  in  his  p<issession  instruments  connected 
with  the  sending  or  receiving  of  messages  by  wirele»»  telegraphy. — 
Melhourite  Aife. 

Hungary. — Telegraph     and     telephone    communication 

between  Budapest  and  Northern  Hungary  has  been  interrupted  as 
the  result  of  the  explosion  of  a  petroleum  train  at  the  station  of 
Erlau,  in  Hungary. 

New  Zealand. — Sir  Joseph  AVard,  the  Postmaster- 
General,  referring  to  the  future  development  of  the  telephone 
system  in  New  Zealand,  has  indicated  that  as  soon  as  possible  after 
the  war  there  will  be  a  development  of  the  automatic  system  which 
will  practically  mean  the  elimination  of  the  exchanges  in  some  of 
the  more  important  districts,  and  enable  continuous  service  to  be 
carried  on  independently  of  operators.  When  the  price  of  copper 
wire  permits  they  will  have  a  telephone  service  which  will  connect 
every  town  in  the  North  Island  with  every  town  in  the  South 
Island. — Sydney  Sim.  , 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Australia. — September  4tli.  Victorian  Railway  Commis- 
sioners. 800  lighting  transformers  for  signal  system.  A  copy  of 
the  specification  m.ay  be  seen  at-the  Inquiry  Office  of  the  Depart- 
ment of  Overseas  Trade  (Development  and  Intelligence)  in  London. 

Mancht.ster. — September  13th.  Corporation  Electricity 
Committee.  3  J-ton  electric  tipping  wagon.  See  "  Official  Notices  " 
to-da^.  -         ' 

Spain.  —  The    municipal    authorities    of    Villarramiel 

(Province  of  Valencia)  recently  invited  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  four  years. 

CLOSED. 

Australia. — Melbourne. — Electricity  Committee  recom- 
mended : — 

1,600  500-waU,  naa  filled  metal  filaraenl  lainpa        i'l,20<J 

JOO.sOO-watt,  dit'o 2-7;. 

2,500  50-c.p.,  290  volts,  ditto          ..         .  .■        •IW 

7,500  ditto,  200  volts,  ditto            bl'J 

.lOOlOOc.p.,  gas  lUled,  ditto ..  1117 

Australian  General  Kleetric  Co. 

P.M.G.'s  Department,  N..S.W.  :— 
3  lO-H.p.  motors,  480  volts  u.c,  f264.— T.  M.  Goodal!  i  Co.,  Ltd. 

—  Tenders. 
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Cape  Town.— City  Council.     Messrs.  E.  A.  Shaw  &  Co. 
Extension  of  the  electric  lig-liting  at  the  City  Council,  £27t;. 

Colchester. — T.C.  Engines  and  dyniimos.  Davev,  l';i\ni;ui 

and  Co..  Ltd..  and  Crompton  .V  Co..  Ltd. 


Government  Contracts. 


w- 


-Placed  .Tii'.y,  I'.U.- 

:  Omrr. 


X-ray  apparatus. — Johnson  &  Sons. 

Electric  cables.— General  Electric  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 

Dvuanios,  Ac— Tilling,  Stevens,  Ltd. 

Fans,  4c.— Davidson  &  Co.,  Ltd. ;  .1.  Keith,  Blackman  &  Co.,  Ltd. ; 
Sturtevant  Engineering  Co.,  Ltd. 

Generating  sets.— Belliss  &  Morcom,  Ltd. :  H.  T.  Boothroyd,  Ltd. ;  Browett, 
Lindley  .t  Co.,  Ltd.  ;  Buffalo  Forge  Co.,  Ltd. ;  Equipment  and  Engin- 
eering Co.,  Ltd. ;  General  Electric  Co.,  Ltd. ;  H.  Green  &  Co.  ;  R.  A. 
Lister  &  Co.,  Ltd. ;  Siemens  Bros.  Dynamo  Works,  Ltd. 

Motors,  Ac— Maudsley's,  Ltd. 

Transformers. — Foster  Engineering  Co.,  Ltd. 

Works  services:  Electrical.— Dargue,  Griffiths  4  Co.,Xtd. ;  Northern  Elec- 
trical Ventilating  Co.,  Ltd. 

Iron  wire,  Ac— R.  Johnson  A  Nephew.  Ltd.;  J.  Piing  &  Sons ;  Rylands 
Bros..  Ltd. ;  Whitecross  Co.,  Ltd. 


H.M.  Offic 


Wc 


Engineering  works.— National  Physical  Laboratoi-y,  Teddington. — High- 
tension  switch  panels,  Ferguson,  Pailin  &  Co.,  Ltd.;  ditto,  electric 
supply  cables,  Siemens  Bros.  A  Co.,  Ltd. 

Post  Opficf, 
Protective  apparatus. — British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Arm  bolts.— Bayliss,  Jones  &  Bayliss,  Ltd. ;  Bullers,  Ltd. ;  C.  Richards  and 

Sons,  Ltd. 
Submarine  cable. — Siemens  Bros.  &   Co.,  Ltd. ;   Telegraph  Construction 

and  Maintenance  Co.,  Ltd. 
Telegraphic    and    telephonic  cable.— W.  T.  Henley's  Telegraph    Works 

Co.,   Ltd.;  New  Qutta-Percha  Co.,  Ltd. ;  Siemens  Bros.  &  Co.,   Ltd.; 

Union  Cable  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Telephone  cords.— British  Insulated  &  Helsby  Cables,  Ltd. ;  London  Elec 

trie  Wire  Co.  and  Smiths,  Ltd. ;  Peel-Conner  Telephone  Works,  Ltd. ; 

Phoenix  Telephone  and  Electric  Works,  Ltd. 
Ducts.— .\lbion  Ciay  Co.,  Ltd. 
Telephone  earpieces.— Siemens  Bros.  &  Co.,  Ltd. 
Cable  distribution  plugs. — British  Insulated  A  Helsby  Cables.  Ltd. 
Telephone  plugs.— British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. 
Insulator  spindles. — Bayliss,  Jones  4  Bayliss,  Ltd. ;  Bullers,  Ltd., 
ritay  swivels.— Bullers,  Ltd. 

Telephones.— Peel-Conner  Telephone  Works,  Ltd. 
Voltoids. — Brunner,  Mood  &  Co.,  Ltd. 
Bronze  wire.— T.   Bolton  &  Sons,   Ltd. ;  Shropshire  Iron  Co.,    Ltd. ;  F. 

Smith  A  Co.,   incorporated  in    the  London   Electric   Wire  Co.  and 

Smiths,  Ltd. 
Bi-onze  insulated  wire.— Siemens  Bros.  &  Co.,  Ltd. 
Copper    wire.— T.    Bolton    &  Sons,   Ltd.;     British    Insulated    A    Helsby 

Cables,  Ltd. 
V.I.E.  wire.— Johnson  4  Phillips,  Ltd. 

India  Office  (Stores  Departmfnt).| 
Crucibles. — Morgan  Cruci^ile  Co. 
Telephone  sets. — Peel-Contier  Telephone  Works. 
Wire. — Callender's  Cable  Co.,  Ltd.  [^Shropshire  Iron  Co. ;  R.  Johnson  and 

Nephew,  Ltd.  _ 


NOTES. 

Mineral   Output   of  the   United    Kingdom  in  1917. — 

Part  1  of  the  annual  general  Report  on  IVIinea  and  Quarries 
has  now  been  issued  for  the  yeai'  1917.  In  a  preliminary  report 
previously  issued  details  were  given  as  to  the  mineral  output  from 
mines  under  the  Coal  Mines  and  Metalliferous  Mines  Acts.  The 
present  issue  includes  also  that  from  quarries.  The  following 
table  shows  some  of  the  outputs    — 

Total,  1917,  Inc.  or  dec. 

Mineral.  in  tons.  in  tons. 

Coal            248,499,240  +  7,S76,12t; 

Copper  ore  and  precipitate  1,I59'.t  +  1315 

Iron  ore 14,845,734  +  1,351,070 

Iron  pyrites         8,515  —  1,966 

Lead  ore 15..S22  -  1,785 

Li^ite      '       ...  900  +  400 

Manganese  ore     9,942  +  4,802 

Oil  »hale 3,111,658  -f  102,426 

Tin  ore  (dressedX..,         ...  6,576  —  1,316 

Tungsten  ore.s      ...         ...  241  —  153 

Uranium  ores       ...         ...  13  —  3.S 

Zinc  ores 7,484  —  992 

Coal  Conservation  Committee's  Report.^-Tbe  Ministry 

of  Keeonstruction  has  just  issued  the  final  Report  (Cd.  9,084)  of  the 
Coal  Conserv,ation  Committee,  which  was  appsinted  to  consider  and 
advise  as  to  the  improvements  which  could  be  effected  (I  )  in  the 
mining  of  coal,  (2)  in  the  using  t)f  coal,  and  (3 )  in  the  extension  of  coal 
supplies.  Five  Sub-Section  Committees  wi  ■•'  'ippointed  to  deal 
with  different  phases  of  these  questions—  nam  :ly.  with  mining 
methods,  power  generation  and  transmission,  metallurgy,  carboni- 
sation, and  geology,  -it  a  later  date  the  .Sub-Committees  on 
Carbonisation  and  Metallurgy  were  amalgamated.  The  Reports  of 
these  various  Sub-Committees  have  been»approved  and  adopted  by  the 
main  Committee,  and  they  are  now  published  along  with  the  final 
Report  in  the  form  of  appendices.  The  Report  of  the  Power  Gene- 
rition'and  Transmission  Committee  was  published  separately  early 
this  year,  and  its  recommendation  of  a  national  scheme  of  electrical 
generation  and  transmission  has  attracted  wide  .ittention.  This 
Report  is  reproduced  in  the  final  Rei)ort,  which  forms  a  compre- 
hensive survey  of  the  place  of  coal  in  the  industries  of  the  future. 
Considerable  attention  h.as  been  given  to  the  part  which  the 
c* rbonisation  of  coal  is  calculated  to  play  in  reconstruction,  and  all 
kniwn  methods  of  preparation  and  treatment  have  receivetl  full 


examination.  Steps  are  suggested  not  only  for  making  more 
efficient  use  of  those  grades  of  coal  at  present  burned  in  a  raw 
state,  but  also  for  putting  to  valuable  use  inferior  coal,  shale,  and 
coal  dust,  now  regarded  as  waste.  Another  matter  of  which  the 
Committee  emphasises  the  importance  is  the  necessity  of  obtaining 
fuel  oils,  motor  spirit,  and  the  raw  materials  for  explosives,  drugs, 
and  dyes.  It  is  considertd  practically  certain  that  larger  supplies 
can  be  obtairied  from  coal  by  the  new  methods  of  working  which 
are  proposed.  The  Committee  recommends  the  combined  working 
in  groups  or  units  of  coke  ovens,  blast  furnaces,  steel  furnaces,  and 
rolling  mills,  each  unit  to  have  a  capacity  of  from  300,0(0  to 
500,000  tons  of  finished  steel  per  annum.  One  of  the  conditions  of 
success  will  he  the  grouping  of  these  united  plants  in  suitable 
districts.  A  definite  conclusion  has  been  reached  regarding  the 
production  of  electric  power  on  a  large  scale,  and  it  is  felt  that 
there  is  also  a  definite  field  for  the  use  of  gas  engines  of  the 
ordinary  type.  Research  work  is  in  progress  with  a  view  to  for- 
warding the  design  and  production  of  internal-combustion  engines. 
The  necessity  of  replacing  old  with  modern  plant,  especially  in  the 
smaller  colliery  undertakings,  is  pointed  out  as  a  further  means  of 
economising  in  fuel.  The  establishment  of  a  Ministry  of  Mines 
and  Minerals  is  recommended.  It  is  proposed  that,  with  certain 
exceptions,  those  functions  connected  with  the  coal-mining  industry 
now  vested  in  various  Government  Departments  shall  either  at 
once  or  after  the  war  be  transferred  to  a  Ministry  presided  over  by 
a  Minister  with  a  seat  in  Parliament.  It  appears  that  no  fewer 
than  seven  Government  Departments  are  now  intimately  concerned 
with  mines  and  minerals.  It  is  pointed  out  that  considerable 
possibilities  in  connection  with  the  location-  of  new  coalfields  and 
the  extension  of  those  already  being  worked  lie  within  the  scope 
of  the  geological  survey  now  being  made.  It  is  possible,  the  Report 
shows,  that  a  large  increase  in  our  mineral  wealth  might  be  found 
were  systematic  exploration  carried  out  by  this  body. 

Prohibited  French   Exports. — Since  tlie  commencement 

of  the  war.  various  Orders  have  been  issued  by  the  French  Govern- 
ment imposing  prohibition  on  the  exportation  from  the  country  of 
certain  materials.  The  Boiird  nr  Trade  Journal  has  just  rendered 
a  useful  service  by  publishing  a  complete  list  of  the  Prohibition 
Orders  at  present  in  force  in  France,  from  which  we  have  compiled 
the  following  list  of  goods  and  materials  appertaining  to  the  elec- 
trical industry  :  -Electrical  apparatus,  materials  and  parts  adapted 
for  use  in  war  ;  dynamo-electric  machines  :  magnetos  ;  accumu- 
lators and  accumnlator  plates  ;  electric  batteries  and  their  elements  ; 
telegrapliic  apparatus — land,  submarine,  and  wireless  ;  carbons  and 
other  electrodes  for  electrical  purposes  ;  carbon  brushes  for 
dynamos  ;  cables  and  insulated  wire  for  electrical  purposes  ;  in- 
sulating materials  other  than  rubber  ;  electrical  insulating  composi- 
tions and  products  ;  ebonite  ;  and  vulcanised  fibre. 

Industrial  Reconstruction  Council. — In  its  lejwit  for  the 

six  months  ended  June,  the  Council  says  that  since  the  date  of  the 
last  report  great  progress  lias  been  made  with  the  movement 
towards  self  government  for  industry.  There  is  general  recogni- 
tion on  all  hands  of  the  need  for  org?.nisation.  Trade  Associations 
*  are  experiencing  a  great  acciession  of  membership,  and  workers  are 
flocking  into  their  Trade  Unions.  This  strengthening  of  Associa- 
tions and  Unions  is  almost  entirely  due  to  the  belief  that  joint 
bodies  will  be  formed.  There  is  no  trade  that  is  not  discussing,  if 
Only  in  a  preliminary  or  unofficial  way,  its  relation  to  the  Whitley 
Report,  and  hardly  any  trade  that  has  not  accepted  its  underlying 
'  principles.  The  work  of  the  Ministry  of  Labour  in  promoting 
Joint  Standing  Industrial  Councils,  and  of  the  Ministry  of  Recon- 
struction in  connection  with  Industrial  Reconstruction  Committees, 
appears  to  be  reaching  out  over  the  whole  range  of  industries,  and 
the  prospects  of  the  early  establishment  of  a  general  joint  advisory 
system  for  Government  purposes  seem  to  he  extremely  bright.  The 
Council  regrets  a  tendency  among  employers  in  certain  quarters  to 
restrict  the  function  of  joint  bodies  to  what  are  known  as  "  Labour 
questions."  It  holds  that  it  discussions  are  confined  to  "  Labour 
questions  "  the  main  object  of  the  .loint  Industrial  Councils  will  be 
sacrificed.  We  agree  with  the  Council  that  there  is  still  a  great 
deal  of  work  to  lie  done  in  the  education  of  the  public  as  to  the 
true  needs  of  industry  and  the  real  functions  of  Industrial  Councils. 

The  Council  has  arranged  for  a  series*  of  conferences  and  discus- 
sions to  be  held  at  6  p.m.  on  alternate  Tuesdays  in  September, 
Octoljer,  November,  and  Decemljer,  in  the  Hall  of  the  Institute  of 
Journalists,  2-4,  Tudor  Street,  E.C.,  4  :— 

September  10th. — "Works  Committees,"  Mr.  Robert  Wilson  (Ministry  of 
Laboui ). 

September  a4th.— "  Trade  Boards,"  Mr.  J.  J.  Mallon. 

October  8th.— "  Interim    Industrial  Reconstruction  Committees,"  Mr.  W. 
Henderson  Pringle  (Ministry  of  Reconstrnctionl. 

October  2"2nd. — "The  Place  of  Conciliation  and  Arbitration  in  the  Whitley 
Scheme,"  Mr.  E.  H.  C.  Wethered. 

N.ivember  5th. — "Women    in    Industry,"    Miss    Lilian    Dawson    (Fabian 
Society,  Women's  Group). 

November  19th.—"  The  Trade  Union  of  the  Future,"  Mr.  Geoi-ge  A.  Isaacs 
(National  Society  Operative  Printers  and  .Assistants). 

December  3rd. — "Functions  of    Industrial  Councils,"  Mr.   E.  McGegi*n 
(Ministry  of  Labour). 

December  17th.— "Restriction  of  Output,"  Mr.  Wilfrid  Hill. 

Sydney  Electrical  Trade  Unionists  and  the  Labour  Union. 

— An  Australian  newspaper  states  that  in  June  the  Executive  of 
the  Electrical  Trades  Union  recommended  the  withdrawal  of  that 
Union's  affiliation  fiom  the  Sydney  Labour  Council,  as  the  latter 
was  no  longer  a  true  reflex  of  the  opinions  of  the  Trade  Union 
movement.  The  extreme  elements  which  had  obtained  control 
were  considered  to  ha  pursuing  a  policy  inimical  to  the  best  interests 
of  Labour.  Certain  del^gat-s  hfi'l  adopted  revolutionary  policies 
which,  if  submitted  to  a  referendum  of  their  Unions,  would  not 
secure  a  20  per  cent,  vote  of  ine  moat  militant  bodies. 
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Fatalities. — At  the  resumed  inquest  in  Dublin  in  regard 
to  the  death  of  Dennis  White,  an  electrician,  while  working  in  a 
city  munition  factory,  the  jury  found  that  death  was  caused  by 
fracture  of  the  skull  resultinc  from  an  accidental  fall,  and  dx 
pressed  the  opinion  that  there  had  been  negliffenee  on  the  part  of 
the  factory  authorities. 

Mr.  M.  H.  Harris,  permanent  electrician,  said  instructions  had 
been  ^'iven  that  unauthorised  persons  were  not  to  interfere  with 
the  switchboard,  and  temporary  electricians  (.under  which  heading- 
deceased  came)  were  unauthorised  persons.  It  was  much  safer,  he 
added,  to  walk  on  the  girders  than  to  use  a  ladder.  No  iustructions 
had  been  issued  ag-ainst  enterintr  the  switchroom.  Mr.  W.  Hesketh, 
engineer  and  manag^er  of  the  factory,  said  there  were  plenty  of 
facilities  for  erecting  ladders,  and  he  never  encourajred  men  to 
walk  along  the  girders.  Mr.  A.  E.  Porte,  consulting  electrical 
eng-ineer,  said  that  from  his  examination  of  the  wire  he  was  of 
opinion  that  had  deceased  taken  the  natural  precaution  of  seeing 
that  the  main  switch  was  open,  the  wiring  on  which  he  was 
working  would  have  been  dead  and  quite  safe  to  handle.  He  ad- 
mitted that  the  switches  in  the  time  office  were  on  the  wrong  pole, 
and  that  Regulation  H  of  the  Home  Office  List  was  not  complied 
with  at  the  time  of  his  visit.  Under  Regulation  28  a  second  j>erson 
should  be  in  attendance  within  re.ich. 

Through  touching  an  iron  fence,  on  which  was  carried  an 
electric  cable  which  had  become  defective,  Bombardier  W.  J. 
Ricketts,  R.G..\..  has  been  killed.  At  the  inquest  a  verdict  of 
'■  .Accidental  death ''  was  returned.  A  doctor  found  only  a  small 
burn  on  Rickettss  hand. 

An  inquest  was  held,  on  Friday,  on  the  body  of  Thomas  Priest 
(3G).  fitter,  Wednesbury.  an  employe  of  the  South  Staffordshire  Tram- 
ways (Lessee)  Co.  A  wire  broke  over  the  top  of  the  live  trolley  ;  and 
as  the  company  s  regulat\wireman  was  on  holiday.  Priest,  an  experi- 
enced workman,  was  called  out  to  attend  to  it.  Priest  mounted 
the  covering  of  the  top  deck  of  the  car.  and  endeavoured  to  cut 
the  broken  wire  away  :  failing,  he  tried  to  snap  it.  The  handle 
of  the  cutters  apparently  came  in  contact  with  the  live  wire,  and 
Pi'iest  received  a  shock.  Mr.  G.  X.  WooUey,  the  company's  resident 
engineer,  stated  that  the  tower  wagon  should  Ije  used  for  all 
repairs.  Priest  would  have  been  quite  safe  had  he  gone  to  the 
nearest  section  box  and  cut  off  the  current.  .\  verdict  of  "  Acci- 
dental death  "  was  returned. 

Foreign    Trade. — The    July    Figures. — The   official 

returns  of  imports  and   exports  during  last  month   contain   the 
following  electrical  and  machinery  figures  : — 


IMP0KT9. 

Electrical  goods 
Machinery 

1918. 
...       116.873 
...       850,391 

l)ic.  or 
dec. 
+    16,905 
-f- 195,419 

7  months,  1918 
I?ic.  or  dec. 
-     177,337 
+  1,776,856 

Exports. 

Electrical  goods 
Machinery 

...       161.003 
...    1.436,688 

-   85,929 
-476.398 

-  658,349 

-  2,437,424 

Institution  and  Lecture  Notes. — Electrical  Power 
Engineers'  Association. — On  Thuftday,  the  15th  inst,,  the  London 
Western  Section  was  inaugurated  at  Hammersmith,  The  chair 
was  taken  by  Mr.  G.  C.  Law.  publicity  secretary,  and  19  under- 
takings were  represented,  the  attendance  including  over  50  staff 
engineers.  The  chairman  briefly  outlined  the  history  of  the 
E.P.E.A.,  the  advantages  of  its  constitution,  and  the  recognition  by 
the  Institution  of  Electrical  Engineers  and  similar  authorities  of 
the  E.P,E  A.  as  t/ie  protective  Association  for  Staff  Engineers  of 
the  electrical  supply  industry.  The  phenomenal  growth  of  the 
E.P.E.A.  had  necessitated  a  measure  of  decentralisation,  so  as  to 
secure  the  democratic  control  of  the  affairs  of  the  Association.  All 
non-members  present  agreed  to  become  members  of  the  Section. 
A  strong  Section  Committee  was  elected,  and  meetings  will  be  held 
on  the  first  Thursday  in  each  month.  All  staff  engineex-s  (lighting, 
power,  and  traction  undertakings)  engaged  or  residing  in  the  area 
5  miles  west,  north,  and  south,  and  1  mile  east  of  Hammersmith, 
who  wish  to  become  members  should  communicate  with  the 
Section  Hon.  Secretary,  MT.  W.  J.  Wilcocks,  S,  Willow  Avenue, 
Barnes.  S.W.  18. 

Iron  and  Steel  Institute. — The  autumn  meeting  will  be  held  at 
the   Institution  of   Civil   Engineers.  Great   George  Street.  West- 
minster, on  Thursday  and  Friday,  September  12th  and  13th,  com- 
mencing at  10,30  a.m.  on  the  12tii  and  at  10  a.m.  on  the  13th. 
.•Amongst  the  papers  to  be  read  are  the  following  : — 
E.  D.  Campbell :  "  The  Bate  of  Change  at  100=  C.  and  at  Ordinary  Tempe- 
ratures in  the  Electrical  Resistance  of  Hardened  Steel." 
D.  Hanson  and  .J.  E.  Hurst :  "Case-Hardening  Practice." 
R.Honda:  "On  Magnetic  Anal.vsis  as  a  Means  of  Studying  the  Structure 

of  Iron  Alloys." 
Cosmn  .Johns  ;  "  Standardisation  of  Tests  for  Refractory  Materials." 
T.  B.  Mackenzie:   "The  Utilisation  of  Waste  Heat  from  Open-Hearth 
Furnaces  for  the  Generation  of  Steam." 

A  Limerick  Wages  Dispute. — In  an  award  by  Sir 
Plunket  Barton.  Dublin,  in  a  wages  dispute  between  Limerick  coal 
merchants  and  dock  labourers,  the  tonnage  rate  for  the  working  of 
an  electric  crane  at  the  docks  was  fixed  at  1^,  3d,  The  demand  was 
for  Is.  6d.  and  yd.  had  been  offered. 

To  Increase  Coal  Output. — We  understand  that  the 
Government  has  decided  on  the  immediate  appointment  of  a 
practical  coal  expert,  whose  task  it  will  be  to  devote  ail  his 
energies  to  increasing  the  coal  output  of  the  country.  This  action 
is  an  indication  of  the  gravity  with  which  the  Prime  Minister 
regards  the  coal  situation  in  relation  to  this  country  and  its  Allies. 
— The  Times. 


The  A.S.E.   and   Working    Hours. — The    Ti»ics   state 

that  the  .V.S.E.  has  askeil  the  Engineering  Employers'  Federation 
for  a  special  conference  to  discuss  the  question  of  shorter  working 
hours  without  a  reduction  of  wages. 

Electrical    Engineer    Fined.- — At   the   Mansion   House, 

Alderman  Sir  .1.  Kuill  imposed~a  fine  of  *;100,  with  £21  costs,  on 
each  of  three  summonses  against  David  Assersohn,  electrical  engi- 
neer, St.  Bride  Street,  E.G.,  for  having,  between  November  30th, 
1917,  and  May  16th,  1918,  committed  certain  acts  in  connection 
with  a  gravity  petrol  tank  likely  to  render  it  ineffective,  and 
calculated  to  deceive  persons  in  the  employ  of  the  Ministry  of 
Munitions  as  to  its  quality  as  war  material. 

Volunteer  Notes. — London  Army  Troops  Companies, 

Volunteer  E.nginkkks.— Headquarters  :  Balderton  Street,  Gros- 
venor  Square.  W.  1 . 

Corps  Ordcre  No.  35,  by  Lieut. -Oolonel  C.  B.  Glay,  V.D.,  Commanding  :— 

Captain  of  the  Week. — Capl.  \V.  Hynum. 

Next  lor  Duty. —Capl.  W.  Darley  Bentley. 

Monday,  August  26th,  to  Friday,  August  30tb. -^Drills  as  usual.  - 

Sunday,  September  1st.— Commandant's  Parade  at  Waterloo  Station,  B.imi.m., 
opposite  No.  11  Platform,  for  work  at  Esher.  Dress  :  Drill  Order,  without  rifles. 
Mid-day  and  tea  rations  to  be  carried.  ' 

C.  HloolNS.  Capt.  R.E.,  Adjutant. 

Home  Production,  of  Fuel  Oil. — The  question  of  the 
production  of  fuel  oil  from  home  sourcesi  has  been  investigated  by 
a  Committee  appointed  by  the  Minister  of  Munitions.  The  report 
states  that  the  best  method  is  the  carbonisation. of  cannel  coal  in 
existing  vertical  retorts  at  gas  works,  although  no  very  largely 
increased  quantity  of  oil  can  be  obtained  from  this  source  during 
the  war  owing  to  difficulties  of  labour,  coal  transport,  A:c,  Other 
sources  of  supply  available  in  the  future  include  boring  for  oil  in 
Great  Britain,  the  further  development  of  the  Scottish  shale  oil 
industry,  and  the  increased  carbonisation  of  raw  coal.  In  the 
latter  connection  the  report  states  that  some  Ij  million  tons  of 
fuel  oil  might  be  obtained  from  every  20,000.000  tons  of^'coal 
carbonised,— 7'/(C  Times. 

Dublin  Strike. — Over  lo.uOu  artisans  and  labourers  in 
the  building  trade  struck  work  on  Monday  morning.  They  demand 
an  increase,  of  3vd.  per  hour  in  wages,  and  reject  the  employers' 
offer  of  an  increase  of  Jd.  It  is  feared  the  trouble  may  spread,  the 
Electrical  Trades  Union  having  decided  to  throw  in  its  lot  with 
other  Trade  I'nions  that  may  decide  to  take  part  in  the  strike. 

Electric  Lighting  Sets  on  War-Service   Motor-Cars. — 

In  the  early  days  of  the  war  the  specification  of  a  W.D.  motor-car 
included  a  dynamo  lighting  set,  but,  according  to  a  letter  from 
Major  A.  Warren-Lambert,  A.S.C.,  in  the  Light  Car  and  L'l/cle-car, 
it  soon  became  apparent  that  these  lighting  systems,  in  the  hands 
of  the  average  driver,  were  not  sufficiently  reliable  to  meet  the 
demands  of  the  Services  in  France,  The  Major  adds  that,  "  in  my 
capacity  as  officer-in-charge  of  a  workshop  at  that  time,  I  was  con- 
tinually having  to  withdraw  from  service  for  repair  cars  allotted 
to  senior  officers  on  the  Army  Staff  solely  on  account  of  troubles 
with  the  lighting  system,  and  eventually  these  became  so  serious 
that  I  removed  the  dynamo  sets  from  the  cars  as  they  came  in, 
substituting  for  them  acetylene  lamps  and  generators.  The  electric 
sets  originally  fitted  included  those  made  by  practically  every 
known  concern,  and.  although  the  dynamos  were  fairly  reliable, 
generally  speaking,  every  other  part  of  the  equipment  gave  trouble. 
In  fairness,  it  should  be  stated  that  the  sets  gave  every  satisfaction 
when  fitted  to  cars  which  were  not  overtaxed,  and  were  used  on 
comparatively  good  roads  at  home  ;  but  they  were  not  sufficiently 
reliable  for  cars  used  continuously,  sometimes  day  and  night,  over 
exceedingly  bad  roads,  such  as  are  met  with  in  the  battle  zone.'' 

Electroculture. — Accordintr  to  the  P.  31.  Oazette,  crops  of 
barley,  oats,  and  potatoes  have  been  treated  with  electricity  in 
Glamorganshire  with  good  results.  Experiments  are  also  in  pro- 
gress at  Llantwit  Fardre.  under  the  direction  of  the  South  Wales 
E.P.D.  Co. 

Engineering  Trade  Unions  and  Amalgamation. — It  is 

stated  that  on  September  11th  and  12th  a  conference  of  Trade 
Unions  connected  with  the  engineering  industries  is  to  take  place, 
probably  at  York,  to  consider  proposals  for  their  amalgamation. 
The  Electrical  Trades  Union  and  the  Scientific  Instrument  Makers 
are  included  among  the  numerous  bddies  to  take  part  in  the 
proceedings. 

Engineers  and  Whitley  Committees.  —  The  Daily 
t7(;-t'«('c/estate3  that  the  A.S.E.  London  Committee  has  requested  shop 
stewards  and  branches  not  to  take  part  in  forming  Committees  on 
the  basis  of  the  Whitley  Report. 

Production    of    Platinum    in    the    United    States    in 

1917. — The  Geological  Survey  reports  that,  according  to  figures 
compUed  by  J.  M.  HUl.  of  the  U.S.  Geological  Survey,  only 
605  OS.  of  crude  platinum  were  sold  by  placer  mines  in  1917.  This 
is  less  than  the  sales  in  1916  by  about  100  02.  The  imports  of 
crude  platinum  amounted  to  31.921  oz..  not  counting  the  21,000  oz. 
of  Russian  crude  platinum  which  were  received  by  the  Government 
late  in  December.  During  1917.  refiners  made  about  33,000  oz.  of 
platinum,  4,800  oz.  of  palladium,  833  oz,  of  osmiridium.  and  210  oz. 
of  iridium,  which  can  be  called  "  new  metals."  Of  this  amount 
about  7,400  oz.  probably  originated  from  domestic  materials.  The 
saving  of  scrap  platinum  of  all  classes  resulted  in  much  larger 
recoveries  of  secondary  platinum  metals  than  in  previous  years,  a 
total  of  72.000  oz.  being  recovered,  as  compared  with  48,000  oz.  in 
1916.— Bulletin,  of  the  N.E.L.A, 
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Reactances  at  the  G.E.  Co.,  Buffalo.— The  somewhat 

peculiar  arrangement  of  the  reactance^  and  s^vitchgear  installed  by 
this  company  is  shown  in  the  accompanying  diagram  (fig.  \).    The 


pECIlCH 


"Tf 


l*V^K"  K'HSEltrOiC   Cot      t     C»<»OI»)>  lltOflOllSCT' 

Fig.  1. — Reactanxes  aitd  Switchgeab  at  BrFFALo. 

voltage  generated  at  the  company's  station  at  Buffalo  is  1 2,000  and  the 
periodicity  25.  A  peculiarity  of  the  system-is  that  thousands  of 
premises  are  supplied  with  alternating  curreit  for  lighting  pur- 
poses, which  has  a  periodicity  of  2.5.  At  the  leading  hotel  in  the 
city  the  rapid  variation  in  the  light  of  the  incandescent  lamps, 
due  to  this  low  periodicity,  is  quite  apparent.  The  normal 
maximum  daily  load  carried  by  the  steam  station  is  from  34.000  to 
38,000  KW.  About  38,000  KW.  is  drawn  from  one  of  the  Niagara 
hydro-electric  companies.  The  Kw.-hours  generated  for  the  month 
of  September  last  year  were  11,487,000.  and  there  were  used  on  the 
•worhB  281,000.  The  load  factor  for  the  month  was  38"4  per  cent. — 
Commoim-ealth  Eitghieer. 

Power  Transmission  in  Scandinavia. — At  a  recent  joint 

meeting  of  the  Institutions  of  Electrical  Engineers  of  Norway  and 
Sweden,  an  instructive  paper  on  '  Inter-Scandinavian  Power 
Transmission  "  >vas  read  by  Major  Hj.  Johansen.  The  paper  dealt 
with  the  progress  that  had  been  made  in  linking  up  the  electric 
power  stations  in  Norway  and  Sweden  with  Denmark  ;  a  summary 
of  it.  together  with  illnstrations.  appears  in  the  Stockholm 
Teinisk  Tidslii-\ft  Veckoupplanen  for  July  20th  last  (No.  64). 

Edncational. — Royal  Technical  College,  Glasgow. — 

Particulars  of  the  diploma  and  degree  courses  in  Engineering,  kc., 
for  the  new  session  (which  begins  on  September  24th),  are  advertised 
in  this  issue. 

For  Sale. — Buxton  Corporation  Electricity  Department 
has  for  disposal  a  Belliss  triple-compound  engine,  coupled  to  a 
Siemens  dynamo,  and  two  Laidlaw  4:  Laidler  dynamos,  with  spare 
armature  :  Salford  B.C.  Electricity  Department  inrites  offers  for 
two  1.000-KW.  Willans  disk  and  drum  type  turbo-generator  sets. 
For  particulars  see  advertisement  pages  to-day. 

Callender's  Bowling  Club  Helps  St.  Dnnstan's  Hostel. — 

For  the  third  year  in  succession  the  Bowling  Club  connected  with  Cal- 
lendersCable  and  Construction  Co.'s  "  Anchor  ■' Works,  Leigh  (Lanes.), 
have  played  a  match  with  a  selected  teem  representing  the  orher 
bowling  clubs  in  the  Leigh  district,  the  whole  of  the  proceeds  being 
remitted  to  St.  Dunstan's  Hostel  for  Blinded  Soldiers  and  Sailors. 
This  annual  event  took  place  on  the  "  Anchor"  Works  Green  last 
Saturday,  and  attracted  a  large  number  of  visitors.  Mr.  J.  Bowyer 
(manager  of  the  Leigh  Works),  and  Mr.  T.  D.  Harrison  (managing 
director,  Messrs.  Harrison  McGregor.  Leigh),  led  off  for  the 
respective  sides,  and  the  30  games  played  were  so  keenly  fought 
out.  that  the  narrow  margin  of  12  points  only  decided  the  issue  in 
favour  of  the  "  Anchor  "  team.'.  Light  retreshipents  were  served 
in  the  canteen.  The  success  of  the  event  may  be  gauged  by  the 
fact  that  St.  Dnnstan's  Hostel  has  benefited  to  the  extent  of 
over  £60. 

Chief  Technical  Assistants'  Association. — At  a  special 
meeting  of  the  above  association  held  at  Anderton's  Hotel, 
Fleet  Street,  E.C.,  on  Aug.  13th,  the  report  of  the  delegates 
to  the  National  (Conference  of  the  Electrical  Power  Engineers' 
.Association,  held  at  Manchester  on  July  ilih,  was  considered, 
and  it  was  decided  unanimously  to  recommend  all  members 
of  the  C.T.A.-\.  to  join  the  E.P.E.A.  for  protection  purjxises. 
The  C.T.A..\.,  however,  remains  as  a  technical  association, 
for  the  exchange  of  information  among  the  senior  men  in 
electi-icity  supply  undertakings.  Mr.  W.  E.  Bradshaw,  mains 
superintendent.  Islington  (Electricity  Works,  Eden  Grove, 
N.)  is  acting  as  secretary  to  the  Committee  of  Mains  En- 
gineers, which  is  investigating  in  detail  the  various  methods 
of  faalt  localisation  in  use.  and  particulars  of  the  information 
and  data  required  can  be  obtained  from  him.  The  Hon.  Sec. 
(Elebtricity  Works.  Eden  Grove.  N.t  is  always  pleased  to  put 
members  who  desire  information  on  any  special  subject  in 
touch  with  those  members  who  can  supply  it.  and  where  the 
subject  IE  of  sufficient  general  mterest.  the  data  will  be  col- 
lected and  circulated  amongst  the  members. 


The   American   Turbine   Industry.— According   to   the 

Electrical  Renew  of  New  York,  the  turbine  industry  has  been 
taken  over  by  the  Government  as  a  necessary  step  in  speeding  up 
the  production  of  prime  movers  for  marine  work,  federal  plants 
throughout  the  country,  and  necessary  exter.sions  to  other  needed 
plants.  Taking  over  this  industry  probably  means  that  the  con- 
denser industry  will  follow  suit,  part  and  parcel  as  it  is  of  the 
turbine.  Already  the  country  has  been  sorely  taxed  in  meeting  the 
needs  of  marine  work  for  surface  condensers. 

Electric  Welding  in  Shipbuilding.— The  General  Com- 
mittee of  Lloyd's  Register  has  confirmed  recommendations  of  the 
Technical  Committee  with  regard  to  the  use  of  electric  welding  in 
shipbuilding.  Elaborate  experiments  have  been  carried  out.  as  the 
result  of  which  a  series  of  regulations  has  been  compiled  to  control 
the  use  of  the  process. 

An    Electricity  Works    in    the    Roll   of    Honour. — La 

Betue  Gemrale  de  V Electric'ite  states  that  the  French  Ministry  of 
Munitions  of  War  in  an  Order  of  the  Day  has  commended  to  the 
notice  of  munition  factories  the  fine  conduct  of  the  staff  of  the 
Compagnie  d'Electricite  d'Amiens.  Under  the  energetic  direction 
of  M,  Fasquier.  the  manager,  and  M.  Husson.  the  engineer,  the 
works  with  the  greatest  coolness,  while  exposed  to  a  violent  bom- 
bardment by  shells  and  aerial  bombs,  continued  to  carry  on  the 
supply  of  electricity  for  the  military,  public,  and  private  require- 
ments in  the  neighbourhood  of  Amiens.  One  of  the  staff  was 
killed  and  one  woiuided. 

Aerial    Cable   Construction.— Mr.  E.  B.  Meyers  paper 

read  before  the  A.I.E.E.  (Pn,ceedi»<).-<.  Vol.  XXXVII.  No.  6)  deals 
with  the  problem  of  supplying  a  hieh-tension  electric  service  where 
conditions  do  not  permit  of  the  use  of  open  wire  or  underground 
circuits.  The  methods  of  overcoming  difficulties  incidental  to  pro- 
viding for  high-tension  service  are  discussed  in  detail,  together 
with  a  description  of  the  types  of  cable  used  and  methods  of 
installation. 

One  of  the  special  methods  adopted  by  the  Public  Service 
Electric  Co..  New  Jersey,  in  meeting  war-time  demands,  was  that 
of  furnishing  the  customer  with  primary  service  by  the  use  of 
aerial  cable  run  on  poles  and  supported  by  messenger  wire,  a  type 
of  construction  similar  to  that  used  in  telephone  work.  This  system 
was  first  used  by  the  company  about  seven  years  ago.  when  it  was 
found  necessary  to  connect  two  large 'generating  stations  through 
tie  feeders. 

The  matter  of  running  overhead  wire  was  considered,  but  found 
impracticable,  because  the  line  in  several  places  would  have  to  cross 
freight  yards.  tresWes.  and  bridges,  and  the  owners  of  these  struc- 
tures objected  to  open-wire  high-tension  lines.     Most  of  the  section 
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between  these  two  stations  was  soil  of  a  marshy  character,  through 
which  it  would  have  been  impossible  to  run  a  duct  line  without 
the  use  of  foundation  piling. 

It  was.  therefore,  concluded  that  the  use  of  aerial  cable  furnished 
the  most  satisfactory  solution  of  the  problem.  In  this  in- 
stallation ordinary  lead-covered  cable  of  the  same  type  as  that  used 
for  underground  work  was  run  on  a  pole  line  with  50-ft.  pole 
spacing.  To  protect  the  sheath  from  mechanical  injury  there  -was 
applied  a  covering  consisting  of  several  layers  of  jute  and  marlin 
■with  an  outer  armour  of  soft  steel  tape.  The  use  of  lead-covered 
cable  for  aerial  work  was  found  undesirable,  however,  because  of 
the  excessive  weight  of  the  cable  and  the  fact  that  it  could  not  be 
installed  on  standard  pole  line  construction,  and  a  special  form  of 
13,200-volt  cable  was  developed  to  overcome  these  objections.  This 
cable  (fig.  2)  is  illustrated  herewith. 

Appointments  Vacant.— Electrical  engineer,  for  the 
Royal  Victoria  Infirmary,  Newcastle-en-Tyne  :  teacher  of  electrical 
engineering  for  evening  classes  and  teacher  for  instructing  disabled 
soldiers  in"  electrical  wiring,  for  the  Regent  Street  Polytechnic ; 
shift  engineer,  £156  ^  Ui  per  cent.,  for  the  Barnsley  Corporation 
Electricity  Department  :  two  switchboard  attendants,  for  the 
Northampton  Corporation  tramways  ;  engineer-in-charge.  £163.  for 
the  Tunbridge  Wells  Corporation  Electricity  Works  ;  junior  shift 
engineer,  hhs..  for  the  Hevwood  Corporation  Electricity  and  Tramways 
Department ;  teacher  of  Engineering(£250  -t-  i25  for  evening  work"), 
for  the  Walthamstow  Engineering  .-rnd  Trade  School ;  shift  engineer. 
for  the  Stretford  U.D.C.  electricity  department  ;  shift  engineer 
(£208)  and  switchboard  attendant  (56s.  3d.),  for  the  Birkenhead 
Corporation  electricity  department.  See  our  advertisement  pages 
to-day. 
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The   Electrical  Trades   I'aion  and   the  E.P.E.A.— We 

lij\r  io.vl\o<l  lioin  Mr.  W.  .1.  \V.-1,I..  111,.  U.iuloii  Di.-tiicl 
iSt'Lietiiiy  ol  till'  Eloitiical  liadf.--  I'liiiHi,  copio.N  iil  loric- 
.-.poiKK'iuc  «bk-li  lias  [Kis-M-d  iR-twot-n  him  and  Mr.  W.  A. 
.loiun,  Hon.  Sei-.  of  the  Kleitncal  I'ower  Euyinoeis'  At-wx-ia- 
1:011.  'Ihc  ialtvi-  forwaideil  to  Mr.  Webb  a  copy  of  a  letter 
\.h!(li  hi.>  a.sMx-iatioii  had  addrewed  to  the  Chief  Industrial 
L  oiniiii.-NMdiu'r,  referriuy  to  the  aetiou  taken  liy  the  Electrical 
Irade.s  rniou,  in  conjunction  with  other  unions,  in  connec- 
tion with  the  wages  and  conditions  of  eiuploynient  of  certain 
iiieinbei-s  of  the  technical  .staffs  of  ele<-tricity  supply  under- 
takinj^s  in  the  Metropolitan  area,  and  leminding  Sir  George 
.\skwith  that  on  Oct.  Alth,  1917,  when  this  matter  was  pre- 
MKUsly  before  him.  a  memorial  signed  by  the  technical  statfs 
of  ;!4  iHiwer  stations  in  the  ]x>ndon  area,  protesting 
against  the  claims  of  the  E.T.U.  to  act  on  their  behalf,  was 
^cnl  to  him  by  the  association  (then  known  as  the  A.E.S.E.). 
-Mr.  Jones  stated  that  the  authority  of  the  E.I'.E.A.  to  act 
in  behalf  of  the  engineers  referred  to  was  recognised  by  the 
I.E.B..  the  l.M.E..\.,  company  chief  engineers,  and  the  Con- 
ference of  Ixical  Authorities  on  Wages,  and  the  association 
was  in  negotiation  with  the  Lanes,  and  Cheshire  Chief  En- 
gnieeis"  .\ss<xiation  and  the  Conference  of  l,o<-aJ  Authorities 
MU  Wage.s  with  reference  to  a  schedule  of  salaries  submitted 
f'v  the  as.soc-iation.  '  He  therefore  reque.sted  that  on  any 
conference  that  might  arise  out  of  the  demands  that  bad 
been  made,  the  association  might  be  represented  on  behalf 
of  the  members  of  the  technical  staffs.  Mr.  Webb  replied 
.-lating  that  the  E.T.U.  only  dealt  with  hona-jidc  trade 
unions,  and  his  connuittee  would  certainly  object  (o  the 
E.r.E..\.  being  represented  at  any  hearing  before  Sir  George 
A.-knith  or  the  Committee  on  Production  referring  to  raters 
<if  wages  and  working  conditions  for  all  grades  in  electricity 
undertakings.  He  further  said  that  members  of  the  E.P.E.A. 
■.\ho  considered  it  infra  dig.'  to  belong  to  the  E.T.U.  were 
not  above  receiving  any  auards  that  were  go^  generally  for 
the  industry,  through  the  agency  of  the  ET.U.,  and  their 
mterests  would  not  suffer,  but  would  be  enhanced  by  the 
application  made  by  the  E.T.T',  and  other  trade  unions! 

Other  correspondence  forwarded  to  us  by  Mr.  Webb  relates 
to  the  loan  of  a  room  at  the  Hammersnritij  Electrii'ity  Works 
to  the  E.P.E.A.  by  the  Borough  Council.  He  asked  "that  the 
^ame  privilege  .should  be-  extended  to  the  E.T.U.  In  reply, 
the  Town  Clerk  stated  that  the  use  of  the  room  bv  the 
Westerit  Section  (if  the  E.P.E.A.  had  been  discontinued,  but 
he  would  bring  the  application  of  the  E.T.U.  before  the 
i.'ppropriate  couunittee  of  the  Council.  Mr.  Webb  then  wrote 
expressing  regret  if  his  letter  had  been  the  cause  of  the 
discontinuance,  but  asking  that  the  Council  would  allow  the 
E.T.U.  to  use  the  room  for  the  same  length  of  time  as  it  had 
been  Used  liy  the  E.P.E.A..  on  the  ground  that  a  large  num- 
ber of  the  iiiembers  were  ratepayers  in  the  borough. 

The    Manufacture    of    Copper    Wire    in    Australia.— 

.\ccordmg  to  the  Mrlbounie  A(ic  for  May  16th.  which  is  just 
to  hand,  the  announcement  that  the  Victorian  Government 
had  decided  to  obtain  supplies  of  copper  wire  for  the  railway 
departruent  from  America,  at  an  increased  cost  of  iJT.OOO  over 
the  British  contractors'  price,  was  received  with  great  sur- 
prise in  certain  quarters,  in  view  of  the  probabilities  of  the 
manufacture  of  copper  wire  being  undertaken  on  a  large 
scale  m  Au.stralia  in  the  near  future.  Commenting  on  the 
matter,  the  Age  says  :  '•  The  value  of  the  contract  to  America. 
IS  it'Sl.lXW.  and  to  retain  that  amount  of  monev  in  Australia 
at  the  present  time  instead  of  sending  it  abroad  i.s  highlv 
desirable,  particulariy  a«  it  would  as.sist  m  the  .  stablishmen't 
ot  a  new  and  important  industry.  When  the  British  con-, 
tractors  announced  that  owing  to  the  war  thev  would  not  be 
able  to  execute  the  order  placed  by  the  Railway  department 
lor  copper  wire,  officers  of  the  department  investigated  the 
questfon.  and  decided  that  America  was  the  best  source  of 
supply.  Although,  however.  .American  firms  can  supply  the 
article,  the  shipping  difficulty  has  .still  to  be  overcome.  When 
the  wire  will  reach  Australia,  therefore,  is  problematical,  and 
It  is  quite  withm  the  bounds  of  probabihty  that  Australian- 
iJlBde  wire  will  be  available  before  the  American  wire  has 
been  shipped.  In  any  case,  there  has  been  so  much  delay 
already  in  connection  with  the  electrification  equipment  that 
a  little  more  in  favour  of  one's  own  country  would  be  readily 
excusable.  At  Port  Kembla.  N.S.W.,  over  ilW.OOO  has  been 
spent  in  construction  works  by  Metal  Manufactures,  Ltd 
and  lor  some  time  past  everything  has  been  readv  for  the 
installing  of  the  machinery,  the  manufacture  and  dispatch 
ol  which  froin  (ireat  Britain  has  been  delayed  bv  the  war. 
t^ome  of  the  plant,  however,  has  already  an-ived  in  Australia 
while  more  ,s  on  its  way.  and  unless  further  unforeseen 
delay-s  occur  it  is  expected  that  operations  will  be  commenced 
m  about  a  month.  The  manufacture  of  copper  wire  is  only 
(•ne  of  the  many  proposed  activities  of  the  firm,  and  in  this 
i'n^l^f  .K°  "  '^  stated  that  preparations  are  being  made  to 
.^uppl>  the  whole  of  the  requirements  of  this  country  \t 
hrst  however,  the  output  will  be  restricted  to  the  capacity 
.I  the  plant  available,  but  it  will  be  increased  from  time  to 
time  as  quickly  as  the  additional  plant  can  be  brought  into 
use.  In  view  of  such  facts  as  these,  it  is  difficult  to  under- 
stand why  the  Railway  department  should  find  it  necessary 
t-.  spend  an  additional  £7.0(K)  fo  obtain  copper  wire  from 
America^  It  is  explained  that  the  agreement  of  the  Cabinet  to 
an  additional  expenditure  of  £7.000  on  electrification  equip- 
ment m  order  to  enable  copper  wire  necessary  to  the  present 


work  of  cuubtruction  to  be  obtained  from  .\merica,  will  enable 
half  of  the  eUH.-trihcatiiin  .scheme  to  be  put  into  o(K'ration  for 
cci.laiM  as  .stKHi  as  it  is  con.structed.  'The  new"  arrangement 
will  furui.sli  .sulhcicnl  overhead  wire  to  enable  the  St.  Kilda, 
W'illiaiii.stowii,  and  I'ort  Melbourne  lines  to  l>c  completed, 
and  they,  in  conjunction  with  the  Sandringham-Essendoii 
line,  form  about  one-haU  of  the  suburban  railways  of  Victoria. 
In  speaking  on  the  matter,  Railway  Commissioner  E.  J! 
Jones  said  that  all  these  lines  were  now  assured  of  coming 
into  oix^ration  as  .mjoii  as  the  work  upon  them  was  completed. 
Ulie  rest  of  the  system  he  thought  would  probably  have  to 
wait  until  after  the  war,  and  with  ivasoiiable  luck  might  be 
completed  soon  afterwards."  , 

British  Capital  for  Australian  Industries. — The  Yic- 

toriac  commissioner  of  public  works  recently  stated  that  lie 
knew  of  a  number  of  projects  for  the  establishment  of  in- 
dustries— British  manufactures — in  Australia.  The  Common- 
wealth Government  had  sifted  applications,  but  the  Imperial 
Treasury  had  forbidden  British  manufa<turers  to  remit  the 
nccessiiiy  capital  to  .Australia.  This  attitude,  if  |H*rsistcd  in, 
said  the  lommissioiier,  would  have  a  seriouK  effect  on  thi^ 
Empire  trade,  for  -.liU-r  the  wa-r  was  over  the  position  would 
be  that  the  Afistrabai)  market  would  be  in  the  hands  of 
outside   countries.— 'yViirffrs. 


OUR.,  PERSONAL   COLUMN. 

J'/if  Edtton  mvite  elertrira-l.  engineers,  whether  ftmneeled  with  the—, 
terhnical.  or  the  nimmereial  si/ie  of  the  pro/esxion  and  iiiduxtri/. 
al.xii  electric  tramwaij  and  railway  nffiriah,  to  keep  readers  of  the 
Electbical  Review  iwsted  as  to  their  movementt. 

Central  Station  and  Tramway  Officials.— Mr.  B.  Hall, 
of  the  Chatham  ifc  District  Light' Railways  Co.,  having  been 
appointed  assistant  engineer  and  manager  of  the  Keighley 
Corporation  Tramways,  was  presented  with  a  case"  of  instru 
ments  and  a  pipe,  subscribed  for  by  the  company's  stall  and 
employes,  Mr.  Jensen,  the  general  manager,  making  the 
pre-sentatiou. 

Mr.  R.  L.  AcLAMi,  electrical  engineer  and  tramway  mana- 
ger, Chesterfield,  has  been  apix)inted  by  the  Controller  of 
Coal  Mines  to  be  the  district  engineer  for  the  purpose  of 
assisting  in  the  Coal  Economy  Campaign. 

Mr.  J.  A.  Davison,  mechanical  engineer  at  Belfast  electri 
city  works,  has  resigned  in  consequence  of  a  breakdown  in 
health.  The  Electricity  Committee  is  empowered  to  make  a 
new  appointment. 

At  Southport  Town  Council  opixisition  was  offered  to  the 
Tiamway  Committee's  recommendation  to  increase  the  salary 
of  Mr.  T.  J.  Kendkew,  the  traiuway  manager,  from  Ji300 
to  £4tX)  per  year.  Coun.  Aveliug  said  their  tramways  was 
regarded  by  the  Government  as  non-essential — grade  3.  They 
would  have  to  reduce  their  mileage  in  the  near  futuie.  Coun. 
Kennedy  said  Mr.  Kendrew's  salary  in  1914  was  i''250,  and 
in  -April  of  last  year  it  was  raised  to  ±'300.  He  had  now  the 
management  of  a  much  bigger  undertaking  than  theu,  and 
no  firm  in  the  country  would  pay  such  a  small  salary.  The 
propos-dl   was   taken    back   for   further   consideration. 

The  Ipswich  Council  has  resolved  to  increase  the  salary 
of  Mr.  .'Vyton,  'the  electrical  engineer  and  manager,  from 
ilTtKJ,  at  which  it  has  stood  since  March,  1913,  to  i;8.50,  as 
from    March,   1918. 

At  a  recent  meeting  of  the  Cape  Town  City  Council  a 
letter  was  received  from  Mr.  W.  F.  Long  withdrawing  his 
offer  to  act  as  consulting  engineer  to  the  Council,  aiid  re- 
questing a  testimonial  having  regard  to  his  services  on  behalf 
of  the  Council   since  19(>2. 

Mr.  C.  W".  Gooi)EN,  of  the  Grays  U.D.G.  electricity  works, 
has  been  appointed  chief  .electrical  assistant  at  the  Horsham 
U.D.G.  electricity  works  at  £19U  per  annum.  There  were 
31  applications. 

On  the  occasion  of  his  wedding,  Mr.  Arthur  Wilkinson, 
of  the  Lythaiu  and  St.  Annes  Tramway  Co.,  was  presented 
with  four  silver  pieces  frpm  difl'erent  departments  of  th<^ 
company.  , 

General. — The  staff  of  the  electrical  department  of  Mes-si-s. 
Clayton  &  Shuttleworth,  I^td.,  of  Lincoln,  have  presented  a 
barometer  and  thermometer  in  oak  case,  and  a  butter  dish  to 
Mr.  W.  Watkinson  on  his  fiiarriage. 

Owing  to  increased  bu.siness  of  the  East  Anghan  Engineer- 
ing Co.,  Ltd.,  the  "  Biill  "  Motor  W'orks,  Stowmarket,  have 
appointed  Mr.  H.  C.  Waters  as  chief  draughtsman  and 
electrical  engineer.  Mr.  W'aters  .'^erved  for  a  good  many 
years  on  the  motor  draughting  and  design  staff  of  Messrs. 
Crompton  &  X^o..  Ltd.,  of  Chelmsford. 

Roll  of  Honour.— Private  J.  A.  Westley,  Inniskilling  Fusi 
liers,  killed  in  action,  aged  20  yeai's,  was  employed  by  Messrs. 
.Ferranti,  Ltd.,  Hollinwood. 

Private  H.  Saville,  K.O.Y.L.I.,  who  has  been  p warded  the 
Military  Medal,  was  on  the  staff  of  the  Wakefield  Corpora- 
tion's Electricity  Works.  '    • 

Private  F.  Barnwell,  Royal  Marines,  who  enlisted  from 
the  works  of  Messrs.  Willans  &  Robinson,  Ltd.,  of  Rugby, 
lias  died  in  hosjiital. 

The  Croix  de  Gueire  has  been  awarded  to  Norman  E. 
Gbipper,  Blackburn,  who  was  killed  in'  action  in  France  in 
May  last.  He  was  on  the  staff  of  the  Blackburn  Corporation 
electricity   works.  , 
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Private  C  Owens,  Koyal  Berkshire  Regiment,  who  is  a, 
wounded  i>ri!>oner  ol  war  in  Germany,  was  at  the  depot  of 
the  Bath  Electric  Tramways,  Ltd. 

-Naval  Electrical  Artihcer  H.  F.  Eend.^ll,  who  has  been 
accidentally  killed  l>y  an  explosion,  was  an  electrician  with 
the  English  Sewiny  Cotton  Co.,  of  Belper. 

Mr.  If.  S.  WooUKOKD,  who  was  on  the  Rugby  staff  of  the 
B.T.H.  Co.,  Ltd.,  has  been  gazetted  second-heutenant  in  the 
Eoyal  Engineers. 

Private  A.  E.  H-\brison,  Royal  Sussex  Regiment,  killed, 
aged  19,  was  employed  by  Messrs.  Greenwood  &  Batley,  and 
previously  at  the  ^\'oolwich  Borough  Electricity  Works. 

Sapi^er  A.  Snow,  who  is  a  prisoner  of  war  in  hospital  iu 
Germany,   was  employed   at   Hanley   Electricity   Works. 

Private  ¥.  W.  Fletcheu,  who  was  formerly  employed  as 
a  draughtsman  by  the  Birmingham  Electricity  Committee, 
at  Witton.  is  a  prisoner  of  war. 

The  Military  Cross  has  been  conferred  upt)ii  Tjieutenant 
(Acting-Captain)  C.  Higgs,  R.E.,  under  the  following  pir- 
cumstances : — When  in  command  of  the  divi.sional  signal 
company  during  heavy  fighting  and  withdrawal  la.'itiog  10 
days,  his  indefatigable  energy,  courage,  and  unfailing  re- 
«)urcefu!ness  in  maintaining  communication  largely  contri- 
buted to  a.  successful  withdrawal  and  rearguard  actions,  in 
which  the  division  took  part.  Throughout  the  period  he 
w'orked  with  little  rest,  and  set  a  magnificent  example  to  all 
ranks.  Captain  Higgs  is  a  partner  in  the  fiiin  of  Higgs 
Bros..  Summerhili  Street,  Birmingham.  He  was  granted  a 
commission  in  the  R.E.  about  three  years  ago,  and  has  been 
with   the  B.E.F.  about  18  months. 

Obituary.— Mk.  J.  M.  M.\btin.— ITie  death  occurred  last 
week,  at  Hulmhill.  Newniains.  N.B.,  at  the  early  age  of  ;i9 
years,  ol  Mr.  J.  M.  Martin,  general  manager  of  the  (Tiapel 
Coal  Co..  Ijtd.  The  deceased  was  for  some  ylSrs  on -the  staff 
of  Messis.  Mavor  it  Coul.^on.  electrical  engineers.  Glasgow. 
hut  succeeded  his  lather  in  the  position  at  the  colliery  about 
two  years  ago. 


CITY     NOTES. 


Net  profit  for  1917,  ilH.GTS.  plus  £'.):>2i 
Lisbon  Electric  brought  forward;  ±10,000  has  been  put  to 
Tramways,  Ltd.  depreciation  reserve,  leaving  iT5,902,  out 
of  which  the  preference  tUvidend  for  the 
half-year  ended  June,  1917,  amounting  to  i-1'2,767,  has  been 
paid,  leaving  £3,135  to  be  carried  forward.  The  passengers 
carried  numbered  79,43L36"2.  earning  Es. '2,7.54,964,  as  com- 
pared with  7(J,(i'20,194,  eaaning  Es.2,3'24.6.55  in  1916,  a  con- 
siderable increase.  Working  exi)enses  continued  to  increase, 
and  were  Es.566,381  higher  than  in  the  previous  year  owing 
to  rises  in  price  of  coal  and  other  supphes  and  in  wages. 
The  average  of  the  rate  of  exchange  fell  during  the  year 
from  33.73d.  to  30.6o6d.,  and  is  a  further  adverse  feature. 
Owing  to  strikes  and  political  disturbances,  the  system  was 
closed  down  on  several  occasions,  and  the  receipts  for  seven 
operating  days  w'ere  lost.  The  very  serious  reduction  of 
profits  prevented  the  payment  of  the  preference  dividend  for 
the  second  six  months  of  the  year.  .\  new  Portugue.^e  law 
luohibits  any  increase  iu  price  of  season  tickets  for  the 
duration  of  tljc  war  and  six  months  after  unless  authorised 
by  the  Government,  the  General  Council  of  the  district,  or 
by  the  municipahty.  This  law  is  a  direct,  violation  of  the 
terms  of  the  company's  concession.  After  the  revolution  in 
December  a  new  Government  came  into  power,  and  an 
agreement  was  arrived  at  wdth  the  Lisbon  municipality  under 
which  the  company  was  enabled  to'  raise  the  rates  of  the 
^-ea,■on  tickets  by  40  per  cent,  as  from  January  1st  last.  The 
whole  of  tfae  increa.se  is"  required  to  meet  the  demands  for 
higher  wages.  Certain  further  tariff'  increases  have  been 
made  which  will  help  to  compensate  for  the  ^ver-rising  work- 
ing expenditure. 

The    Societe    Cetitrale    pour    VJndusfric 

French  Supply     Elecirique,    reporting    on    the    year    1917, 

Companies.        reviews    at    length    the   position     of     the 

various  supply  undertakings  in   which   the 

company  is  interested.    The  directors  state  that  as  a  general 

rule   the  .supply  industry   presented   the   same   characteristics 

as  in   preceding  years.     The  receipts  almost  everywhere  had 

progressed,  and  the  hydro-electric  works  were  in  a  prosperous 

condition.     C)n    the  other   hand,    the   companies  using   steam 

power  found  their  situation   becoming  worse  in   consequence 

of    the    high    prices   and   inferior   quality   of    the   coal.      The 

I'ompany's   net    receipts   from    the   investments   amount.od    to 

i'35.(KJ(').    and    after   writing    down    furniture   and    installation 

the  balance  has  been  carried  forward  to  the  next  account. 

The  directors  of  the  Societe  Lyonnaise  des  Fornes  Motrircs 
du  Hhone,  in  presenting  a  balance-sheet  fon  191^  showing  a 
great  improvement  over  that  for  the  preceding  year,  drew 
attention  to  the  considerable  increase  in  the  working  ex- 
pen.ses  owing  to  the  general  costliness,  and  the  excessive  wear 
and  iear  due  to  the  necessity  for  meeting  the  growing  de- 
mands for  energy  in  connection  with  the  national  defence. 
As  a  consequence,  the  company  had  been  compelled  to  con- 
sider the^uestion  of  raising  prices,  and  ministerial  authority 
to  do  so  was  received   last  December.     The  number  of  cus- 


tomers at  the  end  of  1917  was  39,130,  and  the  horse  power 
supplied  was  40,692.  The  net  profits  are  returned  at 
i;i68,00(J,  and  the  dividend  on  the  ordinary  capital  of 
±'1,200,000  is  at  the  rate  of  £1  5s.  3d.  per  share,  or  6.39  per 
cent. 

The  Societe  I'Oucst-Luniierc  reports  that  the  results  in 
1917  were  influenced  unfavourably  by  the  same  causes  as  in 
the  previous  year,  namely,  the  constant  advance  in  the  prices 
of  raw  materials,  coal  and  wages,  combined  with  the  inferior 
quality  of  the  coal  and  the  abnormal  wear  and  tear  of  the 
machinery  and  plant.  Moreover,  and  notwithstanding  the 
increases  in  the  tariffs  obtained  from  some  private  customers 
and  various  local  authorities,  the  receipts  were  less  than  the 
working  expen.ses,  and  the  working  closed  with  a  deficit  of 
±'98,(KKJ,  which,  however,  was  reduced  to  £55,000  by  the 
absorption  of  the  balance  from  1916.  It  was  only  possible 
to  bring  into  operation  at  the  end  of  the  year  the  three 
boilprs  ordered  iu  1916,  and  therefore  the  improved  conditions 
of  working  would  first  apply  to  the  new  financial  year.  Th<i 
conipany  had  participated  in  the  purchase  of  colliers  with  the 
object  of  overcoming  the  difficulty  of  freight,  but  owing  to 
the  delays  in  the  delivery  the  year's  w^orking  had  benefitted 
only  shghtly  from  the  expected  economy  from  this  source. 

The  report  of  the  Compagiiir  Genirale  de  Distribution 
d'Energie  Electrique,  whose  principal  scope  is  the  supply  in 
bulk  of  energy  to  traction  and  distribution  companies,  states 
that  the  gross  receipts  in  1917  amounted  to  ±'321,000,  and 
the  gross  profits  were  ±25.000.  but  special  war  charges  con- 
verted the  year's  working  into  a  loss  of  ±27,000.  It  was 
possible  to  pay  a  dividend  of  5  per  cent,  in  1915.  but  no 
distribution  has  taken  place  since  that  year.  The  directors 
remark  that  the  war  had  entirely  disturbed  the  industry. 
The  workmg  expenses,  particularly  owing  to  the  rise  in  the 
cost  of  coal  and  labour  and  materials,  were  45  per  cent, 
higher  than  in  1913,  repreivnted  in  kUowatt-hours  sold.  On 
the  other  hand,  the  contracts  running  with  customers  were 
at  very  low  rates  and  for  a  duration  of  several  years,  and 
the  former  refused  to  agree  to  any  modification;  In  January. 
1918.  however,  a '  law  w-as  enacted  which  permits  of  the 
adoption  of  procedure  for  securing  a  revision  by  mutual 
undeistanding  or  by  having  recourse  to  the  courts,  and 
negotiations  were  proceeding  with  sot*;  customers,  whilst 
in  other  cases  lega'l  action  was  proposed  to  be  taken.  The 
new  generating  station  which  was  begun  before  the  war  was 
now  to  be  completed  with  the  financial  .assistance  of  the 
State  by  means  of  two  loans  of  ±140,000,  and  new  plant 
had  been  ordered  for  the  existing  station,  so  that  tjje  com- 
pany would  be  prepared  for  the  situation  after  the  war. 

The  Societe  I'Energie  Electrique  du  Littoral  Meditcr- 
umcen,  which,  a.  few  months  ago,  invited  subscriptions  in 
the  English  money  market,  report  gross  receipts  of  ±543,000 
in  1917,  or  ±101,tX)0  in  excess  of  the  preceding  year.  On  the 
other  hand,  the  working  expenses  largely  increased,  the  final 
result  being  net  profits  of  ±135.000.  This  sum  has  permitted 
the  declaration  of  a  dividend  of  6  per  cent,  on  the  ordinary 
share  capital.  The  directors'  report  states  that  the  produc- 
tion of  the  hydro-eleetric  works  made  further  progress  during 
the  year  owing  to  the  better  utilisation  of  the  power  available 
and  of  the  Largue  w-orks  on  the  Durance,  which  was  started 
in  August,  1916.  The  number  of  lighting  and  power  con- 
sumers experienced  an  augmentation,  and  the  supply  in 
bulk  to  other  companies  also 'increased.  The  contracts  con 
1  hided  with  the  administration  of  the  national  defence  and 
tbe  manufacturers  working  for,  this  purpose  had  now  reachri 
the  full  yield,  and  it  was  only  pos.sible  partly  to  satisfy  the 
new  a{>phcationa  received  for  supply..  Dealing  with  the  de 
velopments  in  hand  the  report  states  that  it  had  been  im- 
possible to  complete  the  extensions  of  the  Ventaron  and  the 
Fontan  works  owing  to  the  difficulties  of  transport,  the 
recruiting  of  labour,  and  the  supply'  of  materials.  It  was, 
however,  hoped  to  finish  the  fonner  shortly,  and  the  latter 
by  the  beginning  of  the  winter. 

The  directors  of  the  Gompagnie  Ptirisiennr  de  Distribution 
d' Elect ricite.  which  is  the  amalgamated  undertaking  of  the 
fonner  supply  companies  or  secteurs,  state  that  the  prolonga- 
tion of  the  war  renders  the  production  and  distribution  of 
electricity  more  difficult  and  more  costly  in  1917  than  in  any 
one  of  the  three  preceding  years.  Notwithstanding  the  con- 
siderable reduction  in  the  consumption  for  lighting,  the  great 
expansion  in  the  use  for  motive  powtr  purposes  comj^led 
the  company  to  work  all  the  plant  to  the  limit  of  its  capacity. 
The  production,  which  reached  176.912  KW. -hours  in  1916, 
ro.se  to  211.634.000  kw". -hours  last  year,  the  consumption  bv 
customers  having  been  128,263.000  k'n\-hours.  and  161.205,000 
KW. -hours  in  the  two  years  respectively.  In  1913  the  lighting 
seiwice  represented  a  consumption  of  (34.000.000  kw.  hours, 
and  that  of  motive  power  only  23  milhons.  whereas  the  latter 
requirements  in  1917  formed  125,786.000  KW. -hours  out  of  the' 
total  consumption  by  customers.  That  part  of  the  bu,>!iness 
which  formerly  was  the  accessory  had  now  become  the 
principal,  and  it  had  permitted  war  contractors  to  obtain 
cheaply  energy  which  could  only  have  otherwise  'neen  pro- 
cured at  a  high  price.  The  co-operation  of  the  public 
authorities  had  assured  the  company  of  supplies  of  coal  for 
the  works,  but  despite  the  rehef  resulting  from  large  de- 
liveries of  French  coal  the  prices  of  all  raw  and  other 
materials  had  risen  enormously.  As  compared  with  pre-war 
quotations  the  company  had  te\  bear  a  surcharge  in  this 
respect  of  over  ±640.000.  -which  had  only  been  recouped  in  a 
very   iu,=utfirient   way   by   price   increases  agreed   to  hv   cu" 
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totners  It  had  been  necessary  to  make  extensions  of  the 
generating  works,  sub-stations,  mains.  &c.,  in  order  to  be 
able  to  supplv  new  consumers  The  convention  with  the 
Citv  of  Pans  of  1907  laid  upon  the  company  the  obhgation 
to  ^pend  as  from  .January  1st.  1914.  a  yearly  average  sum  of 
£68,00(1  in  extensions,  but  these  had  been  carried  out  on 
such  a  scale  as  to  exceed  by  f  160,000  the  actual  amount  to 
be  defraved  bv  the  company  This  excess  had  to  be  bomf? 
bv  the  City  of  Pans,  and  although  a.  controversy  remained 
open  on  the  matter,  provisional  measures  had  been  taken 
pending  a  solution.  The  gross  receipts  in  1917  amounted  to 
;e2,009,000.  and  after  deducting  wwking  expenses,  mainten- 
ance charges,  taxes  and  general  expenses,  and  the  rental 
payable  to  the  Citv  of  Paris  on  the  gross  receipts— .£-2.52.000. 
as"  against  fl70.000  in  1916— the  balance  remaming  is 
f476,000  The  interest  charges  on  the  debentures  and  the 
redemption  account  absorb  £347,000,  leaving  net  profits  of 
£1-29,000.  which  with  the  balance  brought  forward  makes  a 
total  of  £2-27,000.  The  dividend  is  at  the  rate  of  4  per  cent, 
on  the  ordinary  share  capital  of  £4.000.000,  the  debentures 
still  in  circulation   being  for  £3.635,000 


Brazilian  Traction,  Liijht  &  Power  Co.— The  revenue  for 
the  vear  to  December  31st  in  Canadian  currency  was:  Ee 
venue  from  securities.  $6,00.5.138:  interest  on  advances  to 
subsidiarv  companies.  $198,560:  genera!  and  legal  expenses. 
&c.,  $937,180,  net  revenue.  $5,266,518;  transferred  to  general 
amortisation  reserve.  $250,000;  dividends  Kos.  16.  17,  18,  and 
19  at  li  per  cent,  each  on  preference  shares.  $600,000:  divi- 
dend No.  18  at  1  per  cent,  on  ordinary  shares.  $1,064,136; 
surplus  carried  forward,  $3,352,382.  The  total  cross  earnings 
of  the  subsidiarv  companies  in  Brazil  for  the  year  were 
92,a00.309  milreis.  being  an  increase,  as  compared  with  the 
previous  year,  of  7,258,077  milreis,  or  8.54  per  cent.  The 
operating  expense  were  45,127,341  milreis,  leaving  the  net 
eamincs  47,072,968  milreis,  an  increase  in  net  earnings  of 
546.772  milreis  over  those  of  the  previous  year. 

Brisbane  Tramways  Co. — The  "Times"  is  informed 
that  the  Brisbane  Tramways  Co.  has  received  advice  by  cable 
to  the  effect  that  the  two  Tramways  Bills  which  have  been 
re-introduced  by  the  Ryan  Government  have  passed  the 
Legislative  Assemblj,  and  have  been  read  a  first  time  in  the 
Legislative  Council  with  the  single  modification  that  the 
Purchase  Bill  has  been  amended  so  as  to  give  the  company 
the  option  of  payment  either  in  cash  or  debentures.  It  is 
an  unfortunate  omen  that  in  the  debate  in  the  Lower  House 
the  Minister  for  Railways  asserted  that  there  was  no  contract 
between  the  company  and  the  Government,  and  that,  in  any 
case,  the  present  Parliament  was  not  bound  by  the  action 
of  any  previous  Parliament. 

Stock  Exchange  Notices. — Aoolications  have  been  made 
to  the  Committee  to  allow  the  following  to  be  quoted  in  the 
Official   List ;  — 

Edison  Swan  Electric  Co.,  Ltd.— 100,000  first  preference 
ehares  of  £1  each,  fully-paid,  Kos.  1  to  100.000. 

Madras  Electric  Supplv  Corporation.  Ltd.— 6.<X)0  additional 
ordinary  shares  of  £1  each,  fully-paid,  Nos.  180,001  to  IPfl.OOO. 

Adelaide  Electric  Snpply  Co..  Ltd.— Dividend  at  the  rate 
of  6  per  cent,  per  annum,  less  British  tax,  for  the  past  half- 
year,  on  the  6  per  cent,  cumulative  preference  shares. 

Melbourne  Electric  Supply  Co.,  Ltd. — Dividend  at'  the 
rate  of  7  per  cent,  per  annum,  less  British  tax,  for  the  past 
half-year,  on  the  7  per  cent,  first  cumulative  preference  shares. 

Para  Electric  Railways  &  Lighting  Co.,  Ltd. — Interim 
dividend  at  the  rate  of  6  per  cent,  per  annum,  less  income- 
tax,  on  the  ordinary  shares  for  the  half-year. 

South  American  Light  &  Power  Co.,  Ltd. — Dividend  5 
per  cent.,  less  tax,  for  year. 


STOCKS     AND     SHARES. 


Tuesday  Evening  . 

With  the  continuance  of  good  news  from  the  Western  front, 
the  Stock  Exchange  markets  remain  in  good  fettle.  There  is 
plenty  of  business  amongst  industrials.  Rising  prices  are  the 
order  of  the  day  in  some  of  the  electrical  railway  issues,  in 
the  Marconi  group,  and  in  various  other  directions.  The  gilt- 
edged  markets  are  so  firm  that  the  5  per  cent.  War  Loan 
has  risen  to  within  all  but  a  few  shillings  of  its  issue  price 
of  95,  so  ser\'ing  to  maintain  all  investment  stocks.  Provin- 
cial Stock  Exchanges  are  busy,  too.  One  firm  of  brokers  in 
a  West  of  England  town  made  £750  last  week  in  brokerage 
alone,  and  the  office  staff  consists  of  a  lady  and  two  lads. 
I  Underground  Electric  Railways  shares  have  been  very 
active,  the  ten-pounders  jumping  to  3,  while  Bus  "  A  "  moyed 
up  to  8s.  3d.  The  strike  made  little  difference  to  the  market 
in  Underground  shares,  and  the  Income  Bonds  kept  fairly 
firm.  In  Districts  and  "  Mets '.'  busipess  has  been  quiet, 
with  prices  good,  though  the  market  in  steam  stocks  is  some- 
what patchy. 

Electric  lightmg  shares  are  practically  unchanged.  There 
IS  nothing  to  indicate  the  likelihood  of  any  change  in  condi- 
tions at  present,  and  proprietors  are  perforce  obliged  to 
follow  the  Asquithian  rule  of  Wait  and  See.  How  the  com- 
panies will  be  affected  by  the  coal  shortage  promised  us  in 


^ 


the  forthcoming  winter,  combined  with  the  rationing  order, 
IS  a  matter  that  is  more  inviting  to  abstract  speculation  than 
to  concrete  investment 

The  Brazilian  Traction.  Light  &  Power  Co  's  report  breathes 
chastened  i^heerfulness.  The  diiectors  apparently  mtend  to 
pay  no  more  than  1  per  cent  per  annum  on  the  common 
shares  during  the  ' '  continuance  of  the  abnormal  conditions 
produced  by  the  war  "  The  average  rate  of  exchange  is 
substantially  better  for  the  first  half  of  1918  than  it  wjs 
during  the  whole  of  1017.  Developments  of  Brazilian  tele- 
phone undertakujgs  have  turned  out  satisfactorily.  The 
shares  appear  to  be  worth  holding. 

Mexican  affairs  have  taken  one  of  their  periodical  turns  for 
the  better.  The  Mexican  Government  has  modified,  imder 
protest,  certain  decrees  that  bore  harshly  on  the  oU  industry, 
and  this  is  taken  as  a  hopeful  sign  for  other  commercial  con- 
cerns in  Mexico.  Wherefore  prices  have  taken  a  sharp  up- 
ward turn,  and  look  more  healthy  again.  Anglo-Argentme 
Trams  are  al.so  attracting  a  little  favourable  attention. 

The  Marconi  market  is  very  animated.  American  Marconis 
have  taken  the  lead,  and  the  price  rose  to  30s.,  while  the 
parent  shares  are  better  at  4i  ex  dividend  Marconi  Marines 
strengthened  to  3  bid,  and  Canadians  are  a  little  higher  at 
14s.   3d. 

British  Aluminium  provided  a  pronounced  feature  of 
strength  with  a  sudden  rise  to  40s.  The  British  Platinium 
and  Gold  Corporation  underwriters  are  said  to  have  been 
left  with  about  85  per  cent,  of  the  issue  on  their  hands. 
General  Electrics  are  steady  at  18^.  whOe  the  preference  re- 
main about  lOi,  Callenders  are  better  at  lli,  ex  the  bonus. 
Babcock  &  W'ilcox  hover  around  3|.  Ediswan  "A"  shares 
are  a  good  market  at  48s.  The  armament  group  keeps  hard, 
but  rubber  shares  continue  uncertain,  with  busmess  slack 
in  most  sections. 

SHAKE    LIST    OF    ELECTRICAL    COMPANIES. 

t  Home  ELECxaicrrY  Companies. 

Dividend         Price 


1916.  1917.         1918.     Rise  or  fall.      p.c. 


Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

do.        do.        do.        4^  Pref... 

Chelsea 

City  of  London         

do.       do.    6  per  cent.  Pref.  . . 

County  of  London 

do".         do.     6  per  cent.  Pref. 
Kensington  Ordinary 
London  Electric        

do.        do.      6  per  cent.  Pref.. . 

Metropolitan 

do.  4*  per  cent.  Pref.    .. 

St.  James'  and  Pall  Mall  . . 

South  London  

Sooth  Metropolitan  Pref 

Westminster  Ordinary 


Anglo- Am.  Tel.  Pref. 
do.  Def. 

Chile  Telephone 
Cuba  Sub.  Ord.  • 
Eastern  Extension   . . 
Eastern  Tel.  Ord.     .  - 
Globe  Tel.  and  T.  Ord. 
do.        do.         Pref. 
Great  Northern  Tel. 
Indo-European 
Marconi 

Oriental  Telephone  Ord. 
United  B.  Plate  Tel. 
West  India  and  Panama 
Western  Telegraph 


Central  London  Ord.  Assented 

Metropolitan 

do.  District 

Underground  Electric  Ordinary 


10 


6|id 


i4    a 


AND    Telephones. 


■Hi 
-^  i 
+  1 


15* 

158* 
141' 

lOi 


16J 


6  13    4 

6  13    4 

7  13    3 


5  17    4 
5  12    6 

4  IT    1 


Home    Rails. 


FOREK 

Adelaide  Sup.  6  per  cent.  Pref.   . . 

Anglo-Arg.  Trams.  First  Pref.     .. 
do.  do.      2nd  Pref. 

do.  do.      5  Deb.. . 

Brazil  Tractions       

Bombay  Electric  Pref. ... 

British  Columbia  Elec.  Ely.  Pfce. 
do.  do.        Preferred 

do.  do.        Deferred 

do.  do.         Deb. 

Mexico  Trams  5  per  cent.  Bonds. . 
do.  Cper  cent.  Bonds.. 

Mexican  Light  Common  . . 

do.  Pref 

do.  1st  Bonds. . 


6  6  4| 

ii  -  2^ 

5'  6  66' 

—  —  45* 


Nil 


Mancfacxctring    Companies. 


Babcock  &  Wilcox 
British  Aluminiiim  Ord.    . . 
British  Insulated  Ord. 
British  Westinghouse  Pref. 

Callenders       

do.        5  Pref 


..  22  20  3g 

do.    4  per  cent.  Deb.    ..  4  4  75* 

Electric  Construction  . .  7J  10  l*^e 

Gen.  Elec.  Pref 6  6  lOJ 

do.        Ord 10  10  m 

Henley 25  23  2i  "• 

do.    4iPref 4i  4J  4 

India-Rubber . .        ,  10  10  16i 

Telegraph  Con 20  20  45 

*DlTideads  paid  free  ot  Ineome  Tftz, 


+  i 
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WATER-POWER     IN    THE     BRITISH     EMPIRE. 

{Concluded  from   page   15'2.) 

At  the  present  time  the  ouly  parts  of  the  Empire  in  which 
•any  systematic  attempt  has  been  made  to  collect  and  tabulate 
the  necessary  data  are  Canada  and  New  Zealand,  and  to  a 
smaller  extent  Tasmania,  New  South  Wales,  and  South  Africa, 

It  is  a  matter  of  urgent  importance  that  the  preparation 
of  the  necessary  hydrographic  and  meterological  data  should 
be  undertaken  at  the  earliest  iwssible  date  in  the  remaining 
Dominions  and  Dependencies  of  the  Empire, 

Great  Britain  and  Ireland. — Much  information  relative  to 
the  water-powers  of  the  British  Isles  is  given  in  a  paper*  read 
before  the  Society  of  Arts  in  January,  1918,  by  Mr.  Alexander 
Newlands,  M.Inst, 0,E,,  a  member  of  the  committee,  who. 
assuming  that  28  in.  of  the  total  rainfall  in  the  Scottish 
Highlands  is  available  for  power,  calculates  that  a  total  of 
some  235,000  continuous  H.r,  is  available,  Mr,  W.  Vaux 
Graham.  M.Inst.O.E.,  has  investigated  •  60  possible  schemes 
in  the  Highlands,  and  arrives  at  the  conclusion  that  an  aggre- 
gate of  upwards  of  400,000  continuous  h.p,  is  available,  divided 
jis  follows:  10  above  10,000  h.p.,  20  between  5,000  and  10,000 
H.P.,   20   between  2,000  and  5,000   h.p.,   and  10   below  2,000 

.H.p. 

While  the  possible  water-powers  of  the  Uiiited  Kingdom 
are  comparatively  small,  yet,  occurring  as  they  do  at  no  great 
distance  from  industrial  regions,  they  are  relatively  valuable, 
and  every  effort  should  be  made,  by  close  investigation,  to 
ascertain  their  commercial  value  at  an  early  date, 

India. — The  power  problem  in  India  is  in  general  compli- 
'cated  by  the  urgent  necessity  for  conserving  as  much  water 
as  pos.sible  for  ii-rigation  purixjses.  Over  the  greater  part  of 
ihe  country  there  are  few  i^erennial  streams,  and  storage 
reservoirs  for  conserving  the  high  rainfall  of  the  monsoon 
season  would  be  necessary.  Many  of  the  elevated  valleys  of 
the  Ghats  lend  themselves  to  the  construction  of  storage 
reservoirs,  and  a  very  large  proportion  (up  to  90  per  cent,) 
of  the  rainfall  may  be  collected  and  stored.  The  Tata  Hydro- 
Electric  Undertaking  receives  its  water  supply  from  three 
such  valleys.  The  total  catchment  area  is  only  22  square 
miles,  but  this  is  sufficient  to  give  100.000  e,h.p,  for  3,600 
hours  per  annum.  Other  projects  of  a  similar  tyj^e  are  under 
investigation  in  the  Western  Ghats.  It  is  estimated  that  a 
■continuous  300,000  e.h.p.  may  be  obtained  from  the  Koyna 
River  alone;  that  100,000  e.h.p.  may  be  obtained  from  each 
of  the  rivers  Vaiturna  and  Kali  Nadi,  and  from  the  Andrha 
Valley;  that  a  continuous  20,000  e.h.p.  is  available  at  Kali 
Nadi,  Gersappa  and  Ldshington  Falls,  and  that,  by  a  com- 
bined system  of  storage  reservoirs,  suitable  also  for  irrigation 
purposes,  a  continuous  50,000  e.h,p,  might  be  developed  from 
this  system. 

The  North-west  corner  of  the  United  Provinces  would  also 
appear  to  be  a  promising  locality  for  early  development.  At 
present  the  erection  of  a  generating  station  on  the  Jumna 
is  under  consideration.  From  40,000  to  50.000  h.p.  can  be 
easDy  and  economically  developed  on  the  rivers  Jumna  and 
Tons,  and  as  this  region  is  thickly  populated,  there  would 
he  immediate  markets  for  energy  for  the  operation  of  cotton, 
rice,  sugar,  flour,  oil,  and  saw-mills,  and  for  other  industrial 
undertakings. 

There  are  also  known  to  be  many  promi.'^ing  sites  in  the 
Central  Provinces. 

In  Mysore  the  very  successful  Government  undertaking 
•on  the  Gauvery  River  has  a  capacity  of  over  22,000  n.h.p. 
The  power  is  transmitted  some  90  miles  to  the  Kolar  gold- 
fields  and  to  Bangalore  and  Mysore,  respectively  57  and'  37 
miles  distant. 

In  the  Native  State  of  Kashmir  an  installation  on  the 
Jhelum  river  at  Mohora  is  designed  to  develop  20,000  h.p., 
and  transmits  its  power  to  Baramula  and  Srinagar. 

In  general  the  hydraulic  pos.sibilities  of  India  appear  to 
be  very  great.  The  .  country  possesses  in  abundance  the 
minerals  necessary  for  metallurgical  development,  the  climate 
and  land  for  the  cultivation  of  cotton,  flax,  jute,  and  many 
other  commodities,  and  an  enormous  population  which,  if 
trained,  would  provide  abundant  skilled  labour.  It  is  certain, 
too,  that  the  demand  for  nitrogenous  fertilisers  will  be  enoi'- 
■mous. 

Ceylon.— Mr.  II.  T.  S.  Ward,  M.Inst.O.E.,  estimates  that 
at  least  68,000  continuous  h.p.  is  available  even  in  the  dry 
season  at  the  falls  of  the  Mahaweliganga  and  about  one-half 
as  much  from  the  river  Walawe  Ganga.  The  water  rights 
belong  to  the  Ceylon  Government. 

Burmah. — The  catchment  area  drained  by  the  upper  reaches 
of  the  rivers  is  about  80,000  sq.  miles,  and  assuming  it  pos- 
sible to  utilise  one-fifth  of  the  discharge  over  a  head  of  500 
ft.,  this  would  give  a  potential  7,000,000  h.p. 

British  Guiana. — While  the  water-power  resources  of  this 
colony  are  comparatively  large,  no  definite  information  is 
yet  available.  The  falls  of  Kaieteur  are  said  to  form  perhaps 
the  finest  untouched  water-power  in  the  Empire. 

British  Honduras. — Here  also,  while  the  water-iMwer  pos- 
sibilitJies  are  known  to  be  large,  no  definite  information  is 
available. 

,  Canada. — During  recent  years,   the  Canadian   Government, 
through  the  Dominion  Water-Power  Branch  of  the  Depart- 
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ment  of  the  Interior,  has  devoted  much  attention  to  the 
systematic  examination  and  development  of  the  hydraulic 
resources  of  the  Dominion,  and  the  data,  as  regards  the 
largest,  most  readily  available,  and  most  promising  water- 
powers  are  sufficiently  complete  to  permit  a  reasonably  close 
idea  of  their  possibihties  to  be  obtained. 

The  Canadian  Conservation  Committee  estimates  that  of 
the  3,780,000  square  miles  of  the  Dominion,  2,000,000  miles 
may  be  expected  to  be  fairly  thickly  settled  within  the  next 
tew  decades.  The  remaining  area  is  known  to  have  thousands 
of  water-powers,  but  the  capacities  of  these  are  imperfectly 
known,  and  they  are  remote  from  any  present  market.  Ex- 
cluding these  districts,  it  is  estimated  that  18,800,000  h.p. 
is  ayailable.  This  amount  does  not  take  into  account  the 
possibilities  of  storage  for  the  improvement  of  present 
capacities.  The  power  actually  developed  up  to  1918 
amounted  to  approximately  1,736,000  h.p.  About  78  per  cent, 
of  this  is  used  for  electric  light  and  electric  railway  and 
motive-power  work,  but  some  250,000  h,p,  is  utilised  in  the 
manufacture  of  paper  from  wood  pulp,  and  about  150,000 
h,p,  in  electrochemical  and  similar  processes. 

Powers  as  yet  undeveloped,  but  which  are  capable  of  rapid 
and  easy  development,  aggregate  5,400,000  h,p.  In  addition 
to  these  existing  plants  could  be  extended  so  as  to  develop 
an  additional  280,000  h.p.  so  that  an  aggregate  of  7,500,000 
h.p.  is  readily  available  within  range  of  present  markets.  At 
the  present  accelerated  rate  of  development  it  appears  more 
than  probable  that  the  whole  of  this  energy  will  be  utilised 
W'ithin  the  next  20  years  or  so.* 

To  its  wealth_-of  water-power,  the  Dominion  adds  the 
advantage  of  a  great  share  in  the  world's  forest  and  mineral 
resources.  Coal,  iron,  copper,  nickel,  gold,  silver,  cobalt,  lead, 
asbestos,  and  mica  are  widely  distributed,  and  the  proximity 
of  large  hydraulic  powers  to  the  mineral  deiwsits  will  prove 
a  great  stimulus  to  the  development  of  both. 

The  poUcy  of  the  Government  in  respect  to  the  control  and 
adrhinistration  of  water-powers  is  that  the  title  should  be 
retained  by  the  Crown,  that  the  public  should  be  protected 
by  securing  the  maximum  possible  advantageous  development 
of  each  river,  by  control  of  the  rates,  by  reasonable  rentals, 
&c..  and  that  at  the  same  time  the  inducements  should  be 
such  as  to  encourage  legitimate  enterprise  for  the  develop- 
ment  of   power   resources. 

Newfoundland. — The  water-powers  of  Newfoundland  are 
known  to  be  of  considerable  importance.  So  far  about  6,000 
H.p.  has  been  developed  for  general  industrial  purposes  ^nd 
fighting.  About  54,000  h.p.  has  been  developed  for  use  in 
the  pulp  and  paper  mills. 

Australasia. — With  the  exception  of  KeW  Zealand,  the 
water-power  resources  of  -\ustralasia  -have  never  been  sys- 
tematically surveyed. 

Estimates  have  been  made  of  a  few  of  the  more  promising 
hydraulic  powers  of  Tasminia.  The  Agent-General  (Sir  John 
McCall)  estimates  the  possibilities  at  about  40*3,000  h.Bj  The 
State  Government  proposes  to  utilise  the  water  of  the  King 
River  in  the  near  future  to  supply  some  40,000  h.p.  to  the 
mining  districts  in  the  West.  So  far  only  three  hydraulic 
installations  have  been  developed.  These  are  the  Great  Lake 
scheme,  at  present  developing  over  12,000  h.p.  :  the  South  Esk 
.scheme,  developing  1.350  h.p.  ;  and  the  Lake  Margaret  scheme 
of  the  Mt.  Lyell  Mining  Co.-,  developing  4,000  h.p.  The 
Great  Ivake.  with  a  head  of  1,120  it.,  is  capable  of  developing 
70.000  h.p.  The  plant  is  now  being  enlarged.  Part  of  the 
[jower  is  to  be  used  for  zinc  reduction  and  calcium  carbide 
production. 

In  view  of  the  shortage  of  water-powers  in  Australia,  and 
of  the  future  demand  of  the  Commonwealth  for  nitrogen 
products,  &c.,  there  should  be  no  difficulty  in  finding  a  market 
for  the  output  of  all  the  energy  which  can  be  developed  in 
Tasmania.  Though  comparable  in  area  with  the  United 
States,  there  has  yet  been  no  notable  hydro-electric  develop- 
ment in  Austraha.  The  only  pos.sibilities  of  considerable 
powei-s  are  to  be  found  in  the  rivers  draining  the  Great 
Dividing  Chain  of  the  East  Coast.  Probably  the  possibilities 
of  the  .Australian  Alps  lie  between  300,000  and  500.000  h.p. 
The  Blue  Mountains,  to  the  West  of  Sydney,  form  an  im- 
portant high-level  catchment;  the  available  power  is  likely 
to  be  between  '25,000  and  50,000  h.p. 

The  New  England  Range  in  New  South  Wales  and  Queens- 
land has  available  jiower  probably  between  200.000  and 
500,000  H.p,  The  State  Government  has  outlined  a  power 
scheme  for  the  river  Clarence  capable  of  producing  150,000  h,p. 
In  QueensJand,  Cairns  District,  the  available  horse-power 
probably  lies  between  150,000  and  400,000  h,p.  The  Barron 
River  Falls  would  yield  at  least  10,000  h.p.  This  district  is 
favoured  in  respect  of  shipping  facilities  and  is  rich  in  copper, 
tin,  and  other  minerals. 

The  aggregate  power  suggested  as  being  capable  of  econo- 
mic development  in  the  Great  Dividing  Chain  is  from  625,000 
to  1,300,000  H,p,  Iq  all  cases  the  scheme  would  be  somewhat 
expensive  to*-develop,  but  in  view  of  the  general  high  cost 
of  power  in  Australia,  it  would  probably  not  be  prohibitive. 
New  Guinea. — The  physical  characteristics  of  New  Guinea 
offer  exceptional  facilities  for  developing  water-power.  There 
are  numerous  rivers  of  large  volume  and  steep  gradient,  and 
there  is  evidence  that. in  the  aggregate,  the  available  power 

*  An  account  of  the  Canadian  water-powers  was  given  in 
the  Electrical  Review  of  February  23rd,  1917.  See  also 
Electrical  Review,  ilav  18th,  1917.  ' 
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is  euonuous.  Gcnnau  New  Guiuea,  ihe  tcniUny  oecupieil 
by  the  Australian  forces  during  the  present  war,  has  also 
yieat  prospects.  Altogether  the  potential  water-power  in  the 
section  of  the  island  now  under  the  British  flag  may  amount 
to  as  much  as  lo.OliO.OOO  H.r. 

Some  few  of  the  islands  of  the  South  Pacific  Ocean  offer 
lH>s>i  bill  ties  of  hydraulic  power  on  a  fairly  large  scale  in  spite 
of  their  comparatively  small  size. 

The  physical  characteristics  of  Xew  Zealand  render  the 
country  particularly  well  adapted  for  providing  large' stores 
of  water  power,  and  for  facilitating  their  development.  The 
backbone  of  high  mountains  leads  to  heavy  precipitation 
from  the  moist  westerly  winds,  and  the  mountain  ranges  are 
studded  with  extensive  lakes,  situated  above  a  deeply  in- 
dented coast  line,  and  support  many  glaciers  of  large  size 
which  act  beneficially  in  equalising  the  run-off  throughout 
the  year.  .A  list  of  7-2  important  and  promising  schemes 
places  the  economically  workable  water-ix)wers  of  the  Do- 
minion at  3,700,000  b.h.p.  on  the  turbine  shafts.  Of  this, 
•500,000  H.P.  is  found  in  North  Island  and  3,200,000  in  South 
Island.  The  power  actually  developed  and  in  use  in  \9\0i  is 
given  in  the  Govemulent  returns  as  42,ti(X)  B.H.r.  Many  other 
projects  aie.  however,  in  course  of  con.<)truction  or  under  con- 
sideration. 

The  Public  Works  .Act  of  1908  vests  the  sole  right  to  use 
water-iKiwer  in  His  Majesty,  .^^ubject  to  any  existing  rights. 
and  gives  the  Government  the  right  to  develop,  or  to  delegate 
such  powei'  to  any  local  authority,  or.  outside  a  mining  dis- 
trict, to  any  person  or  company,  svlbject  to  conditions.  Ad- 
\'antage  has  been  taken  of  this  in  several  cases,  the  right  in 
the  case  of  local  authorities  being  issued  free  of  royalty,  and 
in  the  case  of  private  individuals  developing  water-power  for 
electrical  distribution,  subject  to'  a  royalty  of  O.Ood.  per  unit 
generated. 

Tlie  outlook  for  New  Zealand,  at  the  dawn  of  what  pro- 
mises to  be  an  era  of  unexpect-edly  great  electrochemical,  and 
electrometallurgical  activity,  is  most  promising.  As  a  centre 
for  the  manufacture  of  nitrogen  products,  aluminium,  calcium 
carbide  and  the  like,  its  situntion  is  ideal.  The  fundamental 
reriuirernent,  a  great  excess  of  energy  over  the  power  needs 
of  the  country,  is  provided.  Further,  that  power  is  conve- 
nient to  the  coa-'t :  in  stamp  of  the  largest  .=;chemes  the  gene- 
rating plant  will  lie  iictiially  on  deep-water  harbours. 

South  Africa. — Owing  to  the  seasonal  character  of  the  rain- 
fall throughout  South  .Africa,  the  flow-  of  the  rivers  either 
is  irreatly  diminished,  or  entirely  ceases,  during  a  considerable 
period  of  each  year,  and  their  value  as  .sources  of  power  is 
coiTcspondingly  diminished.  It  is,  however,  know-n  that  a 
number  of.  important  falls  occur,  particularly  on  the  eastern 
slopes  of  the  Drakensberg  Range,  some  of  which  are  perennial 
and  capable  of  developmrnit. 

In  Rhodesia  the  rivers  capable  of  developing  large  powers 
are  in  general  very  remote  from  present  centres  of  industry, 
and  li>v  powers  have  as  yet  been  developed. 

.\sMiming  that  10  per  cent,  of  the  total  power  .of  the  Victoria 
Falls  can  be  usefullv  developed,  the  resources  of  Southern 
Rhodesia  total  about  220.0(X)  e.h.p. 

Eait  Africa.  West  .ijrica,  Egypt. — In  East  .\frica  many 
promising  waterfalls  occur  in  the  vicinity  of  Nairobi  and 
elsewhere.  On  the  Gold  Ooa.st  some  2.50,000  h.p.  is  available, 
and  in  Nigeria  between  00,000  and  70,000  h.p.  Some  consider- 
able amount  of  power  might  be  developed  from  the  regulated 
flow  of  the  Nile,  and  it  is  hoped  to  obtain  information  regard- 
in  :j  E.^vpt  in  the  future. 
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{Concluded  from  page  151.) 
Tlie  question  of  applying  the  proper  type  of  motor  foi- 
various  specific  duties  is  of  the  greatest  importance  to  all 
concerned.  The.  two  chief  kinds  adopted  in  the  past  were 
the  squii-rel-cage  and  slip-ring  induction  motors ;  the  former 
in  view  of  high  efficiency,  simplicity,  mechanical  strength, 
and  absence  of  sparking  (the  three  first  items  keep  the  main- 
tenance costs  down),  and  the  latter  makes  it  particularly 
suitable  for  installation  in  coal  mines  and  other  dangerous 
places.  It  has  the  disadvantage  of  having  a  low  starting 
torque,  and  will  not  start  against  heavy  loads,  and  causes 
disturbances  in  the  lines  when  started  tip,  but  the  latter  is 
not  serious.  The  writer  has  a  large  number  of  coal-cutters  fitted 
with  this  class  of  motor,  and  can  thoroughlv  recommend  it 
for  such  purposes,  all  bearings  being  of  ball  'and  roller  type. 
There  are  a  great  many  other  drives  in  colliery  work  where 
it  can  be  used  with  advantage.  The  slip-ring  type  of  motor  is 
chiefly  used  for  starting  up  against  heavy  loads  and  where 
speed  variation  is  required,  such  as  for  main  and  tail  haul- 
ages. The  w-riter  has  a  large  numljer  of  these  doing  excel- 
lent -work,  the  chief  cause  of  the  few  troubles  having  been 
due  to  defective  and  weak  bolting  down  girders  and  cast 
wheels  on  haulage  gears  causing  exce.ssive  vibration.  With 
substantial  foundations  and  machine-cut  wheels  such  troubles 

•  Proceedings,   South   Wales  Institute   of   Engineers      Vol 
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arc  greatly  minimised.  It  ia  yood  practice  to  specify  for  the 
phase  connections  to  be  brought  out  to  a  terminal  box,  a; 
this  greatly  assists  fault  tindiug.  The  proper  rating  of  motors 
is  a  question  that  is  well  worth  ventdatmg. 

In  connection  with  a.c.  motors  and  turbine  pumps  it  i.^ 
necessary  to  specify  that  the  pump  shall  do  its  full  load  duty 
at  a  reduced  Irequcncy.  for  the  duty  of  the  pump  is  depend 
ent  upon  .speed,  which,  in  turn,  is  deixjndent  upon  tht 
frequency.  Manufarturers  would  greatly  assist  users  by 
standardising  cable  triliircating  boxes  for  stator  connections 
These  are  required  to  be  easy  of  detachment,  so  that  the  cable.- 
and  motor  windings  max  be  tested  independently.  In  sonic 
designs  this  is  not  possible,  and  is  the  cause  of  great  delays. 
Mot.)rs  arc  supplied  to  collieries  at  ,the  present  time  witJt 
plain  terminal  boxci*  suitable  for  rubber  tails.  Some  makers 
have  gone  so  far  as  to  make  them  so  large  that  a  diagiam  of 
connections  is  cast  on  the  front  cover,  and  they  are  to  bo 
recommended.  In  one  case  recently  inspected  tlje  bare  ter- 
minal was  such  that  it  could  be  easily  touched  by  the  attend- 
ant. Users  are  often  told  that  breakdowns  of  motors  art 
due  to  dirt  or  inelliciont  protection,  and  breakdowns  do  oeciii 
owing  to  such  neglect. 

It  is  essential  to  specify  ftiat  all  windings  should  be  im 
piegnated  with  damp-proof  varnish  where  in  exposed  posi- 
tion ;  it  is  well  worth  the  extia  cost.  The  question  of  tin 
tyi>e  of  w'indings  must  also  be  given  the  best  consideratim 
when  considering  competition  offers.  ^  case  in  point  r- 
where  three  coils  in  a  hand-wound  motor  were  repaired,  the 
cost  being  ±'24,  whereas  a  former  wound  coil  could  be  stripped 
and  rewound  for  £i. 

The  author  has  experienced  overheated  motors  on  account 
of  unstable  conditions  of  transformers  which  had  the  primai: 
and  secondary  y  connected.  The  questiou  of  the  con.structioi 
of  motor  houses,  and  transforming  sub-stations  undcrgrouml. 
is  worthy  of  special  consideration  as  the  designs,  &c.,  Iiav. 
a  great  efl'ect  on  the  successful  operation  of  such  apparatu,-. 
which  is  frequently  overlooked. 

The  tendency  to-day  is  to  install  totally  enclosed 
iron,-  or  steel  clad,  oil  immersed  circuit  -breaker- 
tor  high  and  low-  tension,  even  for  power  house  ann 
surface,  and  underground  sub-stations,  liL-c.  This  is  to  1m 
highly  recommended  in  view  of  ehminating  the  possibilii  > 
of  contact  with  live  conductors,  the  w-hole  being  surroundi.^; 
by  efficiently  earthed  metal  cases.  Oil  switches  should  1" 
large  enough  to  open  the  circuit  in  safety  under  the  worst 
conditions,  which  will  probably  be  a  short-circuit  oji  the 
cables  just  beyond  the  switch.  It  is  good  practice  to  stan- 
dardise oil  switches  for  certain  ampere  and  volt  capacities, 
the  rates  being  the  same  for  600  and  3,000  volts.  Ofcour.se,  thi 
current  transformers,  trip  coils,  and  meters  are  made  to  suit 
each  individual  feeder.  For  safety,  the  ideal  gear  is  a  draw 
out  panel,  as  this  is  specially  recommended  as  affording  tin 
maximum  protection  to  life.  A  clear  understanding  of  thi 
apparatus  by  those  who  are  permitted  to  operate  the  gear  is 
necessary.  ,\11  electrical  apparatus  should  be  treated  as  if  it 
were  alive  until  positive  proof  is  obtained  that  it  is  all  dead. 
The  writer  has  know-n  cases  of  one-phase  contact  of  an  oil 
switch  remaining  in  contact  after  the  switch  has  operated.  It  is, 
therefore,  best  to  install  isolating  links  between  line  switches 
and  apparatus  in  order  to  ensure  maximum  safety.  There 
is  room  for  improvement  still  in  some  designs.  Some  makoi  - 
adopted  alternative  methods  for  cahle  leading  in  and  out 
Fig.  7  (p.  loO)  shows  a  good  design  which  can  be  adapted  t' 
suit  different  conditions.  In  some  makes  it  is  only  possible  to 
lead  in  at  the  top,  in  which  case  a  large  bend  in  the  cable 
has  to  be  provided,  which  necessitates  a  great  height  of 
switch  house,  and  which  is  impossible  in  some  underground 
positions.  Fig.  8  shows  cable  boxes  standardised  by  the 
author  in  connection  with  switch.gear,  these  being  for  types 
as  .shown. 

The  subject  of  standardisation  of  switchgear  for  minin; 
work  is  one  that  deserves  special  mention.  The  writer  sug- 
gests that  this  institution  should  endeavour  to  bring  about 
standardisation  of  trailing  cable  plugs  .and  sockets  for 
portable  machines  and  gate-end  switches,  ifec.  The  author, 
when  inquiring  for  switchgear,  has  often  been  informed  that 
his  requirements  did  not  meet  with  the  maker's  standard 
design,  with  the  result  that  gear  has  had  to  be  purcha.sed 
and  altered  on  site.  The  use  of  discriminating  leakage  protec- 
tive gear  is  to  be  highly  recommended  for  mining  purposes. 
The  author  has  dealt  fully  with  this  subject  in  a  paper  read 
before  the  A.M.E.E.  (see  Vol.  4).  There  is  a  feeling  that 
these  are  complicated  devices,  but  this  is  not  the  case :  cur- 
rent transformers  and  tiip  coils  of  the  standard  gear  can  be 
used,  the  only  additional  device  being  the  relay,  which  is 
a  very  reliable  piece  of  apparatus.  The  author  favours  the 
auxiliary  source  of  tupply  for  tripping  purposes. 

In  connection  with  leakage  trip  gear,  it  is  the  writer's 
practice  to  install  neutral  point  .switches  in  conjunction  with 
leakage  indicators,  so  arranged  that  the  leakage  indicator  is 
inoperative  when  the  neutraT  switch  is  clo.sed. 

The  use  of  liquid  controllers  has  become  greater  of  late, 
while  they  have,  no  doubt,  their  advantages  as  regards  flexi- 
bOity  of  control,  they  have  their  disadvantages  for  u.*  while 
on  auxiliary  haulages  in-bye  in  mines,  owing  to  the  amount 
of  water  required.  In  some  cases  they  have  been  introduced 
in  order  to  reduce  tlie  nuriiber  of  cable  leads  that  requirr 
to  he  mechanically  protected,  but  the  writer's  practice  i- 
to   install    metallic    resistances,    oil    and    air   cooled    with    .• 
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be  given  of  fairly  large  sizes  where  the  cost  of  renewals  has 
been  practically  nil  for  two  years.  With  such  types  care  has 
been  taken  to  have  contacts  of  liberal  capacities,  and  care 
.should  also  be  taken  that  all  siuch  are  i«  alignment,  which  is 
very  important  for  the  efficient  working  of  such  controllers. 
Interlocked  tyi)e  of  control  gear  is  highly  recommended  for 
all  works  and  colliery  practice. 

It  is  necessary  to  rigidly  define  the '  requirements  and 
conditions  under  which  such  apparatus  has  to  work,  other- 
wise short-time  ratings  are  offered,  which  are  cheap  to  buy, 
butmost.  expensive  to  maintain.  The  contactor  system  of  con- 
trol is  worthy  of  serious  consideration  for  the  control  of 
huge  A.c.  motors.  It  has  numerous  advantages  over  hquid 
starters  when  full  speed  of  the  motor  is  obtained.  For  in- 
stance, when  the  last  rotor  switch  closes  the  motor  is  mecha- 
nically shoilJ  circuited.    This  is  a  great 'advantage,  because  it 
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I-  impossible  to  work  with  a  less  slip,  with  hquid  resi.'>taiirtJ 
iiian  about  10  per  cent.  -Contactors  are  very  reliable  and 
li.iudy  apparatus. 

It  has  occurred  to  the  writer  that  standard  connecting 
-ni-ket  plugs  sui.table  for  making  quick  connections  for  use 
■■.ith  watt  meters,  power  factor  meters,  etc.,  on  motor  line 
panels  would  be  of  great  service  in  order  that  such  measure- 
ments may  be  taken  by  a  person  on  his  routine  i>eriodical 
I  xamination  ,ot  eTectrical  installation  without  having  to  make 
t.-mporary  connections,  which  is  most  difficult  with  fool- 
luijof  gear.  It  is  also  essential  to  give  greater  attention  to 
the  electrical  conductance  of  metal  parts  and  cases  of  instru- 
ments. It  is  quite  common  to  find  heavy  current  motors,  ■ 
line  panels,  controllers,  &c.,  delivered  with  very  small  earth- 
ing lugs,  and  3/16-in.  and  j-in.  set  pins  supplied  to  secure 
them  to  the  frames. 

Earthing  is  now  recognised  as  a  necessary  and  important 
factor  in  connection   with  colliery  electrical  installations.     A 
good   method   of  earthing   is   to   u.se   three   plates   connected 
together  to  a  common  bus-bar  to  many  circuits;   by  discoii- 
nr-i'ting  from  the  bus-bar  it  is  easy  to  make  tests.    The  wires 
:'iid  connections  to  the  earth  plates  should   be   insulated   to 
•  ibviate  corrosion  and  to  have  an  ammeter  and  voltmeter  with, 
multiple-way    switch,    and    so    arranged    that    tests    between! 
pl:;tes  may  be  easily  effected.     A  good  motto  is  to  consider 
:\  liroken  earth  wire  as  seiious  as  a  liare  conductor. 
It  is  very,  necessary  that  all  iiersons  in  charge  of  electrical 
liparatus  should  be  trained,  and  all  men  operating  switch- 
-iir   and   other   electrical   apparatus   should    be   properly   in- 
dicted by  an  electrician  as  to  the  proper  handling  of  same. 
In  order  to  obtain  the  maximum  of  safety,  reliability,  and 
roomy  in  the  installation  and  maintenance  of  mining  elec- 
al  plant,   colliery  owners  may  well  be  advised   to  obtain 
atical  and   technical  men,   with  good  organising  abilities, 
:;dvise  them  concerning  their  requirements,  as  by  defining 
:  I     requirements   rigidly,    quotations   can    be   properly   com- 
'  red.     One  of  the   ways  of  gaining  knowledge  is  to  share 
ill  others  what  knowledge  we  po.ssess.     We  cannot  live  to 
i  >elves.    If  progress  is  to  be  made  in  any  sphere  of  life,  it 
li^t  be  by  combined  effort,  and  this  is  now  being  recognised 
'   every  direction.     The  writer  will  conclude  by  expressing 
-   very   best   thanks   to   the  management   of   the   Cannock 
iise   Colliery   for  permission   to   put   forward   photographs. 
,.    and    to   others   for   assi.stance    in    connection  "with    the 


l)istLs.-iKi.\. — In  the  cour.se  of  hi.-;  leply  to  part  oi'  the  com- 
ments upon  his  paper,  the  author  said  that,  with  reference 
to  the  requests  of  Mr.  Watkins  and  Mr.  Foreest  for  more 
information  in  regard  to  the  static  condensers,  he  had  not 
liad  the  slightest  trouble  with  any  of  the  sets  since  their 
installation.  The  switch  controlling  the  condensers  from  the 
bus  bars  was  of  the  oil-immersed  type,  fitted  with  charging  re- 
sistances on  the  contact  finger.  The  efficiency  of  the  con- 
denser at  ordinary  frequencies  and  temperature  could  be  safely 
accepted  as  99.5  per  cent.  The  condensers  were  made  up  of 
a  specially  selected  tinfoil  applied  to  a  very  thin  tissue  paper. 
The. dielectric  consisted  of  several  layers  of  si^ecial  interleaved 
tissue  paper,  and  the  whole  was  immersed  in  best  quahty  oil. 
They  were  built  m  units  of  about  one  microfarad — the  units 
being  as.sembled  in  a  strong,  sealed  metal  case  in  such 
number  as  were  required  to  make  up  the  total  microfarad 
capacity.  Tlic  temperature  rise  did  not  exceed  20  deg.  Fahr. 
He  (Mr.  .Jones)  was  glad  to  inform  the  members  that  these 
condensers  were  now  in  satisfactory  use  on  .S.OOO-volt  circuits 
— a  fact  which  should  greatly  as.sist  engineers  in  improving 
the  power  factor  of  their  systems.  It  would  be  noticed  that 
lamps  wrvi'  iiw.il   (,n   tliP   t^ft^   -li..\vri    In   the  pajvr.   in   nirler  tn 


dissipate  the  charge  which  might  be  left  in  the  condenser 
on  switching  off.  The  makers  had  now  designed  a  special  oil 
switch,  by  which  the  condenser  was  switched  on  or  off 
through  these  resi-stances.  As  to  the  question  of  costs,  the 
following  might  be  of  use  :  To  improve  the  power  factor  of 
a  .500-KW.  load  (working  at  3.(K30  volts,  -50  periods)  from  0.6 
to  0.9  a  capacity  of  1,500  microfarads  would  be  required,  having 
an  output  of  424  k.v..a.  The  cost  would  be  £1,350,  complete 
with  switchgear.  If  the  condenser  was  required  to  deal 
with  a  similar  load,  but  25-period  instead  of  50-period,  its 
cost  would  be  approximately  double,  as  the  amount  of 
capacity  required  was  inversely  proportional  to  the  frequency. 
For  a  600-volt  circuit  the  cost  was  approximately  the  same 
as  for  a  3,000-volt  circuit.  In  the  case  of  the  power  factor 
of  a  40-H.p.  motor  working  at  a  load  of,  say,  83  KW.  and  a 
IKiwer  factor  of  0.5  to  be  improved  to  0.95,  the  capacity 
required  would  be  400  microfarads  and  the 
cost  would  be  s£.5tl.  If  the  motor  was  work- 
ing at  a  power  factor  of  0.65,  a  capacity  of 
240  microfarads  would  be  required— price,  ;£48. 
As  a  power  factor  of  0.95  was  higher  than  the 
usual  specification,  the  following  might  be  of 
interest :  To  unprove  the  power  factor  of  the 
load  referred  to  from  0.5  to  0.9,  the  capacity 
required  would  be  270  microfarads,  and  the 
co.st  ±-.54 ;  or  to  improve  from  0.65  to  0.9,  190 
luicrofarads,  at  a  cost  of  £38.  It  must  there- 
:~Tc-s-...Gi:.oLc.  fore  be  seen  that  the  difference  in  capacity  to 
improve  from.  0.9  to  0.95  was  very  consider- 
able, and  the  advantages  gained  might,  in 
most  ca.ses,  not  be  worth  the  increased  ex- 
|ien-e.  Replying  to  Mr.  Watkins,  who  agreed  with  earthing 
the  neutral  thoroughly,  but  .suggested  that  the  main  plant 
should  work  insulated,  Mr.  Joxes  thought  this  was  not  to  be 
recommended  in  view  of  the  tact  that  all  faulty  circuits 
should  be  automatically  made  dead,  which  was  provided  for 
with  earthed  neutral  systems  and  leakage-protective  gear. 

Mr.  Jones  was  pleased  to  hear  that  Mr.  Forrest  agreed 
with  reference  to  eanhing  the  neutral:  his  own  practice  was 
to  put  artificial  faults  on  periodically,  in  order  to  test  the 
system  under  working  conditions  as  near  as  possible.  It  was 
erroneous  to  think  that.-  once  automatic  proteetive  gear  viis; 
installed,    less    supervision    was   required. 


REVIEWS. 


tsstniiuia  uj  ttcchiciil  Enyineering.  By  J.  F-  WiLSON,  B.S.. 
E.E.  London:  Constable  &  Co.,  Ltd.  Pp.  845-Fviii;  2.yJ 
figures.    Price  10s.  6d.  net. 

The  gi'eater  part  of  this  work  is  devoted  to  the  study  of 
direct  and  alternating  current  dynamos  and  motors;  lamps, 
accumulators,  meters,  and  switchgear  are  also  investigated, 
though,  in  a  less  complete  manner.  In  the  preface  and 
throughout  the  book  the  author  lays  stress  on  the  fact  that 
direct  and  alternating  current  cucuits  are  govm-ned  by  pre- 
cisely the  same  laws,  thus  in  chapter  1,  which  deals  with  the 
laws  concerning  the  flow  of  current  in  simple  cu'cuits,  we 
find  from  the  first  that  stress  is  laid  not  only  on  the  effect 
of  resistance,  but  also  on  the  effects  of  inductance  and 
capacity.  We  notice  here,  by  the  w-ay,  that  one  definition 
given  of  the  power  factor  of  a  circuit  is  that  it  is  equal  to 
cos  0  ;  it  is  desirable  to  point  out  the  limitation  of  this  state- 
ment even  at  this  early  stage. 

The  next  chapter  deals  with  electro-magnetism  and  its 
allied  subjects,  and  would  be  more  valuable  if  additional 
matter  had  been  included  dealing  more  directly  with  calcula- 
tions concerning, commercial  types  of  field  magnets.  Chapter 
III  is  devoted  to  the  con.structional  details  of  direct  and  alter- 
nating current  machines,  the  treatment  being  quite  brief. 

The  operation  of  direct  current  machines  is  considered  in 
a  much  more  comprehensive  manner,  and  forms  a  valuable 
-eetion  of  the  book.  The  Tirrill  automatic  regulator  seems 
to  be  almost  invariably  introduced  in  books  of  American 
oiigin.  and  it  is  remarkable  how  frequently  the  treatment  is 
unsatisfactory.  Thus,  in  the  present  work,  an  application 
of  the  regulator  to  a  direct-current  machine '  is  given  on 
page  72.  and  the  descriptive  matter  does  not  agree  with  the 
diagram.  In  the  former  the  relay  is  de.scribed  a's  being 
differentially  w'ound,  but  on  referring  to  the  diagram  a  single 
winding  only  is  shown.  Later  in  the  book  another  diagram 
is  given,  the  relay  this  time  being  shown  with  a  differential 
\vinding. 

In  the  chapter  on  current  rectifying  apparatus  particular 
attention  is  paid  to  the  rotaiy  converter,  and  an  interesting 
account  of  the  mercury  arc  rectifier  is  included ;  no  special 
mention  is  made  of  the  motor  converter,  a  type  of  machine 
which  has  many  advocates  in  this  country.         .■, 

Synchronous  and  induction  motors  are  dealt  with  at  length,  . 
and   a   brief   chapter  is   devoted   to   single-phase   commutator 
motors.    Transformers  are  dealt  with  in  an  adequate  manner, 
special  attention  beuig  paid  to  the  interconnection  of  multi- 
phase transformers  for  converter  working. 

In  regard  to  work  not  directly  connected  witli  machines, 
chapters  are  included  dealing  with  lamps,  switchgear.  instru- 
iiK-nts.    transmission    rireiiits.    and    aecumulatois.      Of    these. 


192 


THE    ELECTRICAL    REVIEW.   Lvoi.  sx   xo.  lm2c.,  august  2:1.  i.us. 


tiie  chapters  ou  inslruiijeuts  and  tiausmission  ciicujts  are  bv 
iar  the  best,  the  former  siving  an  account  of  all  the  types 
of  instruments  likely  to  be  met  with  anel  the  latter  including 
some  valuable  formulae  and  tables.  The  chapter  on  lamps 
is  probably  the  least  satisfactory,  the  proportion  of  the  matter 
dealing  with  types  which  are  little  used  or  are  tending  to 
disappear  being  far  too  large  and  tending  to  exclude  work 
deaUng  with  modern  filament  lamps. 

Th€;re  are  four  appendices  dealing  with  harmonic  quanti- 
ties, inductance,  capacitance,  and  complex  quantities  respec- 
tively, and  these  form  one  of  the  most  valuable  portions  of 
the  book,  since  much  useful  mathematical  work  is  included 
which  is  rarely  met  with  in  ordinary  text  books. 

The  examples  with  which  most  of  the  chapters  are  furnished 
may  be  commended  as  being  of  a  most  useful  and  practical 
kind. 

In  one  or  two  sections  (notably  in  machine-starting  gear 
and  lamps)  there  is  a  certain  lack  of  information  in  regard 
to  the  most  recent  work  and  methods,  this  perhaps  being 
accounted  for  by  the  fact  that  the  preface  date  is  now  nearly 
three  years  old. 

The  figures  are  well  reproduced,  though  in  some  cases 
they  are  on  rather  too  small  a  scale,  and  the  book  is,  well 
pnnted  on  excellent  paper. 

Tlie  work  may  be  well  recommended  to  day  and  evening 
students  who  have  a  reasonable  mathematical  knowledge 
and  also  to  men  engaged  in  power  station  and  transmission 
work  who  desire  to  improve  their  acquaintance  with  the 
mathematical  side  of  the  subject. 


Mathematics  for  Engineers.  Part  I.  By  W.  N.  Rose  B  Sc 
(The  Directly-useful  Technical  Series.)  London;  Chap 
man  &  Hall.     Pp.  510;  figs.  257.     Price  8s.  6d.  net. 

This  book  forms  volume  I  of  an  ambitious  treatise  in 
which  the  author  intends  to  cover  all  the  mathematical  work 
needed  by  engmeers  in  their  practice,  and  by  students  in  all 
branches  of  engineermg  science.  The  volume  under  review 
mcludes  elementary  and  higher  algebra,  mensuration,  graphs 
and  plane  trigonometry;  it  "is  int<;nded  that  Volume  II  shall 
complete  the  work  and  include  the  calculus  and  its  practical 
apphcations,  differential  equations,  harmonic  analysis  sphe^- 
cal  tngonometry  and  vector  analysis. 

It  may  be  said  at  once  that  Mr.Eose's  book  will  stand  com- 
parison with  the  many  excellent  text  books  of  practical 
mathematics  which  are  already  in  use,  and  the  impression 
obtained  on  a  first  perusal  is  entirely  a  favourable  one 

Ihe  first  chapters  deal  with  indices,  logarithms  and  equa- 
tions with  considerable  thoroughness.  A  great  number  of 
examples  are  given,  the  majority  of  which,  both  worked  and 
set,  have  a  direct  bearmg  on  engineering  practice.  Mensura- 
tion is  treated  very  comprehensively  in  a  chapter  of  about 
/O  pages,  and  here  again  exceUent  series  of  set  and  worked 
examples  occur.  The  subject  is  taken  as  far  as  the  rules  of 
Ouldmus,  and  also  mcludes  a  brief  treatment  of  elliptical  and 
parabohc  figures.  Chapters  4,  9  and  10  deal  exhaustively 
with  graphical  processes  including  the  plotting  of  functions 
and  statistic^  the  determination  of  laws  and  the  solution  of 
equations.  The  work  on  the  constructl^n  and  use  of  various 
^agrams  used  m  the  study  of  heat  engines,  notably  the 
P  V  and  T0  diagrams,  should  prove  useful  to  students  of 
thermodynamics.  Graphical  methods  as  applied  to  the  con- 
struction of  practical  charts,  and  particularly  alinement 
cnarts,  are  given  special  attention  in  a  separate 'chapter 

^  chapter  5  algebra  is  taken  as  far  as  the  progressions 
and  more  difhcult  equations  involving  logarithmic  computa- 
tion are  dealt  with.  The  seventy  excellent  examples  which 
close  this  chapter  may  be  regarded  as  ideal  practice  for  the 
engineermg  student  who  lacks  facility  in  the  use  of  logarithms 

ihe  section  devoted  to  trigonometry  follows  more  original 
hnes  than  the  rest  of  the  book.  Much  of  it  is  beyond 
criticism,  and  there  are  many  useful  examples,  but  the  author 
diverges  seriously  from  common  practice  when  he  uses  the 
north  and  south  line  as  the  standard  Une  of  reference  and 
rrftJ?  fi  T^^®  rotation  as  positive.  Were  it  only  trigono- 
metry that  would  he  affected  we  could  see  little  harm  and 
some  advantage  in  the  change;  but  so  long  established  a  usage 
has  naturally  taken  its  place  in  other  branches  of  mathe- 
matics, and  we  shall  await  with  interest  the  author's  treat- 
fnn^t  o\,Po'"  co-ordinates  to  which  the  same  conventions 
fh^/„.  ]a  '''"'' ,?^*¥  oPinxJD  tliat  the  inevitable  confusion 
that  would  result  is  far  too  high  a  price  to  pay  for  so  little 
aavantage.  Ihe  sections  and  examples  on  complex  quantities 
student's    "  '^"'"P''=^''°n  ^^hould  prove  of  valie  to  electrical 

fun^';n'''rh!J^*'"^tl^°l'  of  finding  irregular  areas  are  treated 
f^.  •;  *  ^P*^""  '■•  *^*'  "'^o'^'  of  tl'e  planimeter  being  left 
thi  'tf  T^^  ""  }'^''  "'^.^°°'^  ^°'»"''e-  A  unique  chapter  on 
the  calculation  of  earthwork  volumes  serves  to  provide 
fi^T/=  I'r  .%,-n^f'Suration  of  both  regular  and  irregular 
figures,  and  incidentally  to  give  much  information  of  a  prac- 
tical kind  to  the  engineer  who  may  be  called  upon  to  tackle 
surveying  and  levelling  problems 

U,nV/'",t!  '■''I*!*''  '"'''^?'''  *■?*?  '''-•^''■■a  to  partial  fractions, 
limits  permutations  and  combinations,  the  bin«nial  theorem 
+;^:i  '•^.e  ^^^Pooe^t'"!  and  logarithmic  series.  Tflie  mathema- 
tical tables  at  .the  end  of  the  book  mclude  four-figure  logar- 
ithms, Napierian  loganthms,  natural  and  logarithmic  trigono- 


metrical   ratiu.s,    and   exixinential    functions.    There   are   also 
answers  to  all  the  numerical  examples  and  an  index. 

There  is  very  definite  evidence  throughout  this  book  that 
it  is  the  work  of  an  actual  teacher  who  Icnows  exactly  where 
difBculties  are  likelf  to  arise  and  how  to  elucidate  them. 
The  practical  nature  of  the  examples  is  also  a  recommenda- 
tion, and  altogether  we  are  inclined  to  regard  Mr.  Hose's 
attempt  to  write  a  really  practical  book  on  sound  theoretical 
hnes  as  a  distinct  success.  It  is  certainly  worthy  of  careful 
perusal  by  teachers  of  practical  mathematics.— P. H.S.K. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 

Compiled  expressly  (or  this  journal  bv  Messrs.  Skfion-Jonbs,  O'Deu.  »nd 
Stephens  (successors  to  W.  I'.  Thompson  &  Co.,  ot  London),  Chartered 
Patent  Agents,  285,  High   Holborn,    London,  W.C.  1. 


i2.725.  "  Elec;3p^  c.nble  conduits  and  Iheir  fittings."  W.  H.  BtRESFOKP 
AND  J.   McDouGdfc.    August  6th. 

13.749.  "  Accu^lalors,  stor.ige  batteric*,   Sc."     J.   F.    Hutchison.     August 

12.750.  "  Sparking  plugs,  ic,  (or  internal-combustion  engines."  H.  V.  J 
JouFFRET.     August    6th.      (France,    April   25th.) 

12,765.     "  Dynamos    (or    production   of    uniform    continuous   current."      EvEt(- 
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12,9i9.  "  .Automatic  telephone  systems."  Automatic  Telephone  Manufac- 
tURl.VG    Co.      August   9th.      (U.S.A.,    September    19th,    1917.) 

12.959.  "  Dynamo-electric   machinery."     J.    H.   St.    H.    Mawdslev.     August 

12.960.  "  Electrolytic  method  of  cleaning  iron  or  steel."  O.  M.tniNo. 
August  flth. 

12,963.  "  Automatic  ri-gulators  for  dvnamo-electri^  machines."  British 
Thomsok-Houston    Co.    (General    Electric'  Co.,    U.S.A.)     August   9lh. 

12,968.  "  .Magneto-electric  machines."  B.  WOLKOFF  &  W.  WoLKOFF. 
August    9th.      (i?rance,   August    9th,    1917.) 

13,02i.     '*  Electric   furnaces."     T.    Rondelli.     .August   10th.      <■ 

13.025.  "  Holding  electrodes  in  soldering  and  depositing  metals  by  electric 
arc."     E.  H.  Jones  &  Allov  Welding   Processes,  Ltd.     August  lOih. 

13.026.  ".Manufacture  of  electrodes  for  soldering  and  depositing  metals  by 
'       '  "    E.  H.  Jones  &  Alloy  Welding  Processes,  Ltd.    .August  lOtli. 
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9,339  Tekmin.\l-box  electrical  cable  or  conductor  insulators.  British 
Insulated  &  Helsbv  Cables,  Ltd.,  and  R.  W.  Bladen.  June  29th,  1917. 
(117,478.) 

10.119.  Means  f'or  the  production  of  high-voltage  discharges.  N.  F.  S. 
Hocht  and   Creed  &  Co.     July   12th,   1917.     (117,480.) 

10.317.  Illuminating  devices  containing  Ei.BCTRrc  is'Candescent  lamps. 
British  Thomson-Houston  Co.  (General  Electric  Co.,  U.S.A.)  Juh  17th, 
1917.     (117,490.)  '      .-     . 

10,443.  Device  for  guiding  the  trolley  pulley  of  an  electric  car  into 
contact  with  its  overhead  wire.     E.  B.   Moyse.     July  20lh,  1917.    (117,498.) 

10,448.  Electric  radiators.  Simples  Conduits,  Ltd.,  &  L.  M.  Waterhousc. 
July    20th,    1917.      (117,499.) 

10.694.  Electric  drilling  apparatus.  H.  Scholey  &  F.  K.  Woodroife. 
Jul;    25th.   1917.      (117,505.) 

10,843.  Electric  B.irTERIES.  Syndicate  Graaman's  Patent.  lulv  29th, 
1916.     (108,482.) 

13,407.  Liquid  rheostats.  Igranic  Electric  Co.  tCullor-Hammer  Manu- 
fucturing    Co.,    U.S.A.)      September    18th,    1917.      (117,532.) 

13,441.  Apparatus  for  the  electrolysis  of  water.  K.  Kimura.  Septem- 
b.r  20th,   1917.     (117,533.)  . 

13,788.  Sparking  plug  for  internal-combustion  engines.  M.  Ferraris. 
September  25th,   1917.     (117,537.) 

13,990.  Lanterns  for  incandescent  electric  lamps.  H.  T.  Wilkinson  and 
Wardle    Engineering   Co.     September   28th.   1917.      (117,538.) 

14,025.  Telephone  exchange  systems.  Western  Electric  Co.  October  11th, 
1916.     (110,354.) 

15,228.  Electric  time  relays.  A.  Englehard,  and  Soc.  Automatisme  el 
Apparoillag.-.      October    19th,    1917.      (117,546.) 

16,906.  Thermo-electric  uener.itor.  M.  Peleumer.  October  28th,  1916. 
(111,489.) 

16,943.  Electrically-heated  sheets,  rugs,  mattresses,  foot-whrmers  \nd 
THE  LIKE.     C.  S.  Davidson.     November  17th,   1917.     (117,559.) 
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8,749.    Termin.u.  for  the 
>F   ENGINES.      E.   Marazfi.     .March   21st.    1917.     (116,< 


'IRES    to    spark 


Sweden. — <^uite  a  luunber  of  companies,  mostly  small, 

have  lately  been  formed  in  Sweden  in  connection  with  the  supply 
of  electricity  for  li<rhting  and  power  purposes.  -Among- them  are 
the  Landtbrukarna  Elektrisk  Aktiebolag:.  of  Hallsberg-,  maximum 
capital.  £28.000;  the  .\sheda  Electricitctsverk  Aktiebolag,  of 
Asheda.  maximum  capital.  €2,800  :  the  Massbacken  Elektriska 
Aktiebolag-.  of  Slassbacken.  maximum  capital,  £6.400  ;  and  the 
Edsbyns  Eleetricitetsverk  Aktiebolag-.  of  Edsbyn.  maximum  capital, 
£3,-400. 
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A     GERMAN     EEDUCTION     AND    A 
BRITISH    MORAL. 


^  E  ha\-e  not  hesitated  to  give  our  support  to  reasoualjle 
demands  for  increased  wages  and  salaries  required  to  eoahle 
the  production  of  war  munitions  to  be  satisfactorily  main- 
tained. It'  is  deplorable,  however,  when  demands  are  made 
which  are  not  due  to  the  altered  cost  of  living,  but  are  the 
outcome  of  differences  of  opinion  among  the  workers  as  en 
the  rights  or  merits  of  competing  classes.  Not  less  deplor- 
able is  it  when  organs  of  great  influence  fo.?ter  the  belief 
that  all  the  workers  have  to  do  is.,  to- ask. and  they  will 
receive.  While  we  favour  better  pay  up  to  a  certain  point, 
we  believe  that  the  utter  prodigaHtyjihiell  J.S-. present  iu 
the  payment  of  wages  and  bonuses  in  many  parts  of  the 
country  just  now  is  adding  immensely  to  the  industrial 
difReuIties  of  the  jxist-war  period..  We  have  no  means  to 
suggest  whereby  any  alteration  can  be  introduced  at  the 
present  juncture  :  indeed,  while  the  cost  of  certain  articles 
of  food  continues  to  soar  there  will  also  continue  a  prete.vt 
for  new  demands.  But  there  must  .come  an  end  to  these 
high  wages  sooner  or  later  when  the  \oluine  of  war  work 
falls  away.  They  will  not,  in  industries  that  we  represent, 
fall  to  pre-war  figures,  nor  does  anybody  wish  them  to  dti 
so,  but  the  present  high  rates  of  pay  are  prtictieally  certain 
to  leave  a  shadow  over  industrial  conditions  when  we  return 
to  competitive  and  commercial  days.  The  sooner  the  brake 
can  be  applied  without  too  great  friction,  the  better  it  will 
be  for  all  in  the  future.  Many  will  be  the  factors  contri- 
buting to  ultimate  decrease — whether  it  come  gradually  or 
suddenly — and  the  process  of  readjustment  will  bring  a 
multitude  of  problems  in  but  this  single  connection. 

Althougli  wages  are  still  rising  in  this  country  owing  tn 
the  continuation  of  high-speed  production  of  war  require- 
ments for  our  Allies  and  for  ourselves,  it  will  be  well  if 
those  who  are  responsible  for  Labour  movements  acquaint 
themselves  with  what  is  happening  in  some  parts  of  Germany 
even  now. 

It  may  be  that  reduction  of  wages  of  people  already  o\ei'- 
burdened  with  the  high  cost  of  living  and  short  of  many  of 
the  necessaries  of  life  will  be  one  of  the  last  straws  which 
will  bring  about  the  end  of  the  war,  but  the  German  people 
is  still  living  under  the  accumulated  influence  of  long  years 
of  State  discipluie.  Be  these  things  as  they  may,  it  is  a  fact, 
if  we  are  to  believe  the  Vonrar/s  of  .July  I'lid.  that  various  - 
munition  works  in  Germany  report  reductions  in  wages. 

It  is  stated  that  the  managers  of  the  Gartenfelde  Powder 
Mills,  a  branch  of  the  Siemens-Schuckert  Works,  "  have 
struck  a  violent  blow  at  the  existing  wage  rates."  For 
•  some  reason  or  other,  there  are  "  fewer  orders  and  lower 
prices,"  and  in  consequence  notice  was  issued  on  .June  27th 
announcing  that  the  said  managers  were  '•  reluctantly 
compelled"  to  restrict  their  output  and  to  introduce  a 
"  slight  reduction  "  in  wages  as  from  July  1st.  when  the 
rate,  compared  with  the  old  scale,  would  be  as.  5  to  7.  A 
similar  reduction  here  would  mean  that  a  wage  would  fail 
from  70s.  to  50s.  per  week.  We  should  like  to  think  that 
such  a  drop  would  be  accepted  with  a  good  grace  when,  if 
ever,  it  became  necessary  here.  This  rate  of  reduction  is,  of 
course,  considerably  less  than  the  war-time  increase;  but  its 
introduction  while  prices  remained  high  would  be  sure  to 
raise  a  pretty  considerable  storm.  We  have  had  a  small 
experience  of  labour  demobilisation  already,  when  some 
thousands  of  women  who  were  no  longer  required  to 
work  upon  a  particular  class  of  munitions  could  not  be 
found  other  occupation  without  a  period  of  waiting.  When 
the  war  is  near  its  end  the  Ministry  of  Munitions  will  not 
find  it  so  easy  to  negotiate  such  positions,  for  there  will  l)e 
no  other  branch  of  war  requirements  to  which  to  transfer 
employes. 

The    peculiarity    about     tlie    Gartenfelde    development 
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is  thai  it  is  alliiliuuil  U>  llie  lowering  uf  coiilian 
prices.  The  Vonriiils  calls  this  an  "excuse,"  aiid  in 
aWnce  of  the  fnll  pnrticuhu-s,  a  wajje  reduction  of  the 
pix'portion  mentioned  would  seem  to  indicate  a  very  con- 
siderable drop  in  contract  prices,  unless  the  volume 
reduction  is  larsre.  In  view  of  the  l>ig  profits  that  have 
lieen  made  in  (iermany.  where  the  manufacturers  have  been 
highly  favoured  with  freedom  from  special  taxation,  the  event 
hiis  a  slight  trade  significance.  They  have  been  able  to 
liuild  up  huge  reserves,  which  are  labelled  for  "  After- War- 
Trade  "■  purposes,  and  many  millions  of  >marks  have  been 
invested  in  (Jennan  War  Loan.  Xow  the  Vnnrdrtti  suggests 
that  the  sjud  manufiicturers,  •■  after  the  enormous  profits  that 
they  have  made,"  could  "  accept  lower  prices  without  feeling 
it "  I  Does  that  mean  executing  future  war  and  other 
contracts  at  a  loss  in  order  to  remunerate  Labour,  or  does 
it  mean  drawing  upon  those  reserves  ?  Tjabour  could  hardly 
advance  such  a  suggestion  here  after  all  the  Excess  Profite 
taxation  that  British  works  have  had  to  carry  ;  but  we  do 
well  to  note  the  German  circumstance.  It  may  be  that 
(ierman  manufacturers  will  not  find  those  immense  reserves 
of  very  great  value  when  they  want  to  realise  them  for  After- 
War-Trade  schemes.  Perhaps  they  will  be  not  more  than 
much  depreciated  little  "  Scraps  of  Paper,"'  for  Nemesis  is 
relentlessly  on  the  track  of  the  Wrong-doer.  If  the  German 
workers'  claim  for  war  profits  to  be  disgorged  were  to 
become  general,  there  would  not  be  even  those  depreciated 
"  scraps  ■'  left.  Germany  has  to  pass  through  more  serious 
economic  crises  than  have  yet  arisen  ;  the  whole  future  in 
that  respect  is  very  uncertain.  The  complaint  of  the 
Vonrfiiis  is  that  "  it  is  not  fair  on  the  workers  "  to  suppose 
that  "  at  a  time  when  every  commodity  is  becoming  dearer, 
they  should  put  up  with  a  30  per  cent,  reduction  of  wages." 
We  rather  fancy  that  such  language  is  mild  compared  with 
what  will  one  day  be  heard  from  the  hungry  workless  multi- 
tudes of  Germany.  The  shining  sword  of  the  War  Lord  is 
already  failing  to  maintain  the  spirits  of  the  industrial  and 
trading  classes,  who  contemplate  the  closing  of  thousands 
of  factories  and  the  emigration  of  the  people,  because  the 
Civilised  World  is  economically,  as  well  as  militarily,  against 
Prussian  Militarism  and  all  its  works.  What  will  follow  ? 
Low  wages  with  which  the  people  will  struggle  to  compete 
with  the  workers  of  such  industrial  nations  as  our  own. 
whose  wages  even  now  continue  to  rise  '■:  The  Allies  must 
have  their  safeguards.  This  is  no  time  to  talk  of  the 
compassion  of  the  Victor — we  have  to  win  the  war. 

Does  not  the  foregoing  episode  of  what  is  happening  in 
(Jermany  suggest  the  crying  need  for  cautioning  the 
industrial  workers  of  England  to  be  prepared  for  the  less 
prosperous  conditions  that  are  developing  in  the  womb  of 
time  ?  The  profiteer  in  every  department  of  activity  will 
yet  reap  bis  reward,  be  he  munition  worker,  adventurer,  or 
capitalist.  By  whatever  process  that  may  happen  in  the 
case  of  the  others,  it  will  come  as  a  self-imposed  burden  on 
the  big  wage-earner  who  spends  excessive  earnings  with 
extravagant  freedom,  forming  habits  which  the  future  will 
not  be  able  to  maintain.  When  the  Times  urges  that 
Labour  be  given  anything  it  pleases  to  ask  for,  does  it  not 
recognise  that  it  is  putting  an  axe  at  the  very  root  of  the. 
i  ndustrial  tree  ? 


The    manufacture    of    electrical    ma- 
The  A. E.G.  and      .  •  ■,  ■        •      n      i         i 

Manufacturing  in  '^^^'"^'"^  ^""^  'iccessories    m    Sweden    has 
Sweden.  undergone   considerable   development    in 

recent  years,  the  object  being  not  only 
fully  to  satisfy  the  demand  in  the  home  market,  but  also 
to  stimulate  the  export  trade.  According  to  the  report  for 
1917  of  the  AJlmanna  Svenska  Elektriska  A.B.,  the  com- 
pany had  on  hand  orders  representing  a  value  of  £1,G48,000 
at  the  end  of  last  year,  and  at  the  recent  general  meeting 
Mr.  J.  S.  Edstrom,  managing  director,  explained  that  the 
stock  of  orders  had  increased,  notwithstanding  the  reduction 
in  the  value  of  the  exports.  The  reason  was  to  be  found  in 
the  fact  that  the  country's  own  requirements  in  electrical 
machinery  and  plant  were  now  greater  than  at  any  previous 
period,  as  the  use  of  electricity  was  extending  in  a  measure 
wkich  no  one  could  have  foreseen.  It  was,  therefore, 
necessary  for  the  company  to  exercise  its  forces  as  far  as 
(jossible,  in  order  to  meet  the  demands  made  upon  it.  The 
•juestion  of  raw  materials  represented  a  difficulty,  but  for  a 


lime  the  coinpauy  had  been  fortunate  in  covering  its  needs 
by  means  of  purcluises  from  America  and  liussia,  and  at  the 
same  time  great  efforts  had  been  made  t<i  render  the  under- 
taking indejxjndent  of  imported  raw  materials.  It  would, 
however,  the  directoi's  stated,  no  longer  be  possible  for  the 
company  to  manufacture  exclusively  with  the  use  of  Swedish 
raw  materials. 

.\nother  si(li>  of  the  ipiestion  is  represented  by  the 
amiouncement  that  tlie  Elektriska  .\ktiel)olag  A. E.G.,  of 
Malmo,  which  is  a  subsidiary  of  the  Berlin  A. E.G.,  pro- 
poses to  erect  large  works  at  Malmo  harbour  for  the  pro- 
duction of  machines  and  transformers,  at  an  estimat^l 
expenditure  of  fl.'i'.i.OOO.  The  Conservative  newspaper 
All(iha)i(l(i.  which  characterises  this  scheme  as  a  menace  to 
the  position  of  the  Swedish  industry,  states  that  the  reason  for 
the  project  lies  in  the  import  duties  on  machinery.  Yet  the 
promoters,  it  is  said,  can  obtain  from  the  Berlin  company 
cheap  machine  parts  .upon  wliich  the  duties  are  low,  and  also 
procure  Swedish  raw  materials,  which  are  superior.  But 
the  principal  object  of  the  proposed  new  undertaking  is 
declared  to  be  the  production  of  machinery  for  export  to 
Russia  and  South  America,  where  the  Swedes  already  have 
found  a  market,  and  where  fmtlier  comjietition  would  he 
encountered  from  this  soune  in  addition  to  that  directly 
undertaken  by  German  firms  in  the  past.  Despite  declara- 
tions to  tlie  contrary,  the  newspaper  submits  that  it  is  not 
certain  that  the  company  will  not  seek  to  conquer  the 
Swedish  market,  aufl  notwithstanding  the  increased  strength 
gained  in  Sweden  through  the  amalgamation  of  firms,  it  i- 
suggested  that  both  the  electrical  industry  and  the  Govern- 
ment have  every  reason  to  devote  the  greatest  attention  v 
the  plans  of  the  A. E.G. 


In    our    last    issue    we  concluded    ai; 
Hydro-electric     j^i^g^j.^^.^  gf  tjjg  jjeport  of  the  Water- Power 
Power. 

Committee    of    the    Conjoint    Board  •  of 

Scientific  Societies  on  the  water-power  resources  of  thf 
British  Empire,  which  are  shown  to  be  of  immense  potential 
value  ;  to-day  we  give  an  account  of  the  development  of 
the  undertaking  carried  out  by  the .  Government  of  New 
Zealand  at  Lake  Coleridge,  showing  how  quickly  a  cheap 
supply  of  electrical  energy  is  snapped  up  by  an  enlighteneil 
population,  and  how  diversified  are  the  innumerable  applica- 
tions to  which  it  is  put.  These  articles  relate  to  the  major 
water-powers  ;  but  the  minor  waterfalls  are  not  to  lie 
ignored,  for  they  also  have  useful  functions  to  fill,  and 
within  their  natural  limitations  they  are  just  as  effective  in 
economising  fuel  and  labour  as  the  larger  ones.  What  can 
be  effected  in  this  direction  is  admirably  exemplified  in  our 
columns  to-day  by  Jlr.  Thos.  Smith's  account  of  the  work 
accomplished  in  Wales,  where  a  single  firm  has''  covered  the 
map  with  small  installations,  mainly  on  farms.  No  doubt 
there' are  very  many  more  of  the  same  kind— if  not.  there 
ought  to  be.  ' 

We  have  on  previous  occasions  pointed  out  that,  while 
this  country  is  not  blessed  by  Nature  with  many  large  wat«r- 
powers,  there  are  numerous  opportunities  for  harnessing 
waterfalls  of  small  capacity,  the  energy  derived  from  whicli 
can  be  advantageously  employed  in  the  vicinity.  The 
urgent  necessity  of  employing  mechanical  power  on  farms 
needs  no  demonstration  :  the  alternative  to  using  water 
power  is  the  ponsumption  of  fuel  in  some  form,  usually  oil 
or  petrol,  both  of  which  occupy  cargo  space  which  is  so  i 
precious  now.  Hence,  as  Mr.  Birks  remarks  in  connection 
with  tie  Canterbury  scheme,  the  use  of  water-power  to 
replace  these  fuels  has  an  increased  importance  from  the 
national  point  of  view,  while  the  fact  that  electricity  is  the  j 
only  medium  by  which  this  can  be  done  renders  the  sub- 
ject of  immediate  interest  to  the  electrical  industry.  More- 
over, there  is  no  source  of  power  which  is  so  easily  controlled 
by  the  non-technical  user.  At  the  same  time,  the  develop- 
ment of  these  small  powers  will  assist  our  turbine  makers 
in  preparing  to  tackle  the  large  ones  in  Greater  Britain. 
We  trust  that  in  the  future,  with  more  intelligent  co-ojiera- 
tion  between  the  Government,  the  financial  world,  and  the 
British  manufacturer,  the  harnessing  of  Imperial  water- 
powers  will  be  secured  to  tliis  country — too  often  in  the 
past  such  work  has  been  thrown  into  the  hands  of  foreigners 
by  the  short-sighted  policy  of  our  financiers  and  the  con- 
tempt of  Government  Departments  for  British  industry. 
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HYDRO-ELECTRIC     POWER 
IN     CANTERBURY,     NEW     ZEALAND. 

We  are  indebted  to  Mr.  Lawrence  Hirks.  B.Si/..  .M.Iiist.C.E.. 
^I.I.E.E.,  uleetiical  en.i^ineei-  to  tbe  Public  Works  Depart- 
meiit.  Christchurcb,  New  Zealand,  for  the  following  par- 
ticulars regarding  the  development  of  hydro-electric  power 
in  Canterbury,  using  the  waters  of  Lake  Coleridge. 

The  tirst  proposal  of  this  nature  was  put  forward  by  Mi-. 

A.  D.  Dobson  in  1809,  and  contemplateij  tbe  derivation  of 

."p.oOO  KW.  from  tbe  Waimakariri   River,  for  tbe   supply 

'■  Chvist.-hurch   :;i>   miles  awav,  at  yu.OOO  volts :  but  the 


Fig.  1.— View  or  L,\kk  Colekid&e.  showing  the  I.\  ake. 

tiiivermnent  took  up  tbe  matter,  and  the  scheme  assumed 
more  imposing  dimeiMons,  becoming  of  [irovincial  import- 
ance.    Consequently,  a  much  larger  source  of  power  bad  Ui 
be   sought,  and   this  led  to   tbe  invMigation  of  the  capa- 
bilities'^of  Lake  Coleridge  by  Mr.  P.  S.  Hay,  then  Lngineer- 
in-Chief,  in  I'.tOi.     A  partial  supply  of  electricity  had  been 
prMvided    by    tbe    Christchurcb    City 
('"uncil    from  a  refuse  destructor    in 
i:i03,  in   which    year  Mr.    Birks  was 
.ippointed  City  Electrical  Engineer,  and 
the  demand  rapidly  developed,  necessi- 
tating extensions  within  the  second  year. 
The  outlay  on  the  City  plant  grew  from 
£12,3(;u  in  1904  to  ,£S8,G91  in  1913, 
'\iieii  the  output  bad  reached  the  value 
1 }  million  units  per  annum,  and  the 
int  capacity  was  950  kw. 
The  Tramway  Board  in  1905  started 
-    own    power-   station,    which    was 
-iiuipped    with   three   Curtis    vertical 
■iOii-KW.    turbo-dynamos  ;    tbdfee    ma- 
■liines  are  remarkable  in  that  they  are 
said  to  be  the  only  i).c.  sets  of  this 
type  which  have  run  for  years,  fully 
aded,   without   the   slightest    bitch. 
II    1910    a    horizontal    1,000-kw.  set 
:is  added. 

In  that  year  it  was  decided  that  the 
cv  Corporation  should  retain  the  dis- 
ibutiou  of  electricity  within  its  area. 
■  Ill  that  the  Governmeiit  should  de- 
M-lop  tbe  water-power  scheme,  supply- 
ing local  authorities,  &c.,  in  bulk.    By 
an  Act  passed   in   August,   1910,  the 
(Tovernment  was  authorised  to  borrow 
£500,000  for  the  development  pf  water- 
power  throughout  tbe   Dominion,  and 
in  the  following  year  Mr.  Evan  Parry, 
P).8c.,  .\.M.Inst.C.E.,  .>LLE.E.,  was  appointed  chief  elec- 
trical engineer  to  design  and  carry  out  tbe  works.  In  1914 
the  Lake  Coleridge  installation  was  completed  and  put  in 
operation. 

The  cit^  system  was  supplied  by  means  of  two  rotary 
converters,  providing  a  load  of  1,000  KW.  for  the  water- 
[wwer  plant  from  the  first  day  of  operation.  The  output 
or  191(1  was  nearly  five  million  units,  bub  the   large  power 


users  cautiously  waited  to  see  whether  the  system  would 
prove  satisfactory,  so  that  about  a  year  elapsed  before  the 
load  began  to  go  up  rapidly.  The  output  for  the  second 
year  of  operation  was  over  14  million  units. 

Tbe  Lake  Coleridge  power  plant  was  designed  for  an 
ultimate  capacity  of  four  generators  of  1,500  kw.  capacity 
each  and  two  of  3,000  kw.  capacity  each.  Of  these,  three  set^ 
were  erected  and  put  into  commission  at  the  opening.  Tbe 
growth  of  the  demand  for  power  led  to  tbe  installation  of 
the  fourth  set,  which  was  put  into  service  in  March,  1917, 
making  a  total  installed  capacity  of  6,00(i  kw.  A  fifth  set. 
of  3,000-KW.  capacity,  is  now  on  order,  but  owing  to  war 
conditions  it  has  been  found  impossible  to  get  delivery  of 
tbe  steel  for  building  tbe  necessary  pipe  line.  The  vising 
prices  of  coal  and  gas  have  stimulated  tbe  demand,  and  in 
the  meantime  a  definite  restriction  has  had  to  be  imposed 
so  far  as  the  consumers  of  day  power  are  concerned. 

Lake  Coleridge  has  an  area  of  about  13  S().  miles,  lying 
at  an  elevation  of  LOOT  ft.  above  the  sea,  and  at  a  distance 
of  65  miles  almost  due  west  of  Christ(_:bnrch.  At  the 
eastern  end  the  Rakaia  River  bed  is  500  ft.  below  tbe  lake 
level,  aHid  less  than  2  miles  distant  from  the  lake  shore, 
■giving  an  ideal  opportunity  for  the  development  of  hydro- 
electric power.  The  available  power  for  f  utui-e  development 
i.s  very  high,  running  up  to  20,000  kw.  of  continuous  load, 
or  40,000  KW.  on  a  50  per  cent,  load  factor. 

I'^rom  the  lake  the  water  is  taken  through  tbe  ridge 
separating  it  from  the  Rakaia  Ri\er  by  a  submerged  tunnel. 
7,000  ft."  long,  s  ft.  high  and  s  ft.  wide.  Tbe  water  is 
delivered  into  a  surge-chamber,  35  ft.  in  diameter  and  33  ft. 
deep.  This  is  provided  with  four  outlets,  each  with  sub- 
stantial cast-iron  gates.  Two  pipe-lines  are  now  in. service, 
each  52  in.  in  diameter  and  2.480 'ft.  long,  and  each  capable 
of  supplying  3,000  kw.  at  a  working  head  of  480  ft.  Pro- 
vision is  made  for  two  similar  pipe-lines,  thus  developing 
tbe  tunnel  to  its  full  capacity,  and  involving  tbe  installatioa 
of  1 2.O00  kw.  of  plant. 

Tbe  power  house  is  a  substantial  ferro-concrete  structure. 
180  ft.  long.  70  ft.  wide,  and  40  ft.  high,  and  is  built 
complete  to  bouse  tbe  whole   12,00(f  kw.  of  plant.     The 


P'iG.  2. — Interior  of  Power  House. 

two  existing  pipes  supply  four  Francis  turbines,  coupled  to 
1,500-KW.  alternators.  "  Complete  switchgear  is  pro\ided, 
with  remote-control  oil  switches  for  each  circuit.  The 
pressure  is  raised  for  transmission  to  Christchurcb  by  nieans 
of  two  banks  of  step-up  transformers,  each  bank  consisting 
of  three  1,500-KW.  units,  raising  the  pressure  from  0,000 
to  66,000  volts,  at  50  cycles  per  second. 

The  power  house  is  also  provided  with  complete  lightning- 
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anesu'i's.  inivulliiij:-!  rain.',  ooiupressod-air  sv.-^ltin,  tniiis- 
foriner-oil  dniiiic  and  filterinfi:  systems,  machine  shop,  fitters' 
shop,  l)lacksnuths'  sliop,  stores,  and  garage. 

Tlie  staff  is  provided  for  with  l(!  cottages,  all  equip|ied 
with  complete  electric  lighting,  heating,  and  cooking  systems. 
X  suitable  school,  a  small  farm,  and  an  extensive  plantation 
have  been  provided. 

From  the  power  house  the  energy  is  conveyed  to  Christ- 
chuich  o  er  two  independent  transmission  lines,  each 
Cii'  miles  long,  and  terminating  at  the  main  distributing 
station  at  Addingtou.     The  poles  are    li'  ft.  lomr.  standing 


Fig.  :!. — Power-hocse  Bcildinu  and  Rakaia  River. 

:iti  ft.  out  (if  the  ground,  and  spaced  on  level  ground  abo;  t 
two  ft.  apart.  One  span  is  as  long  as  [  mile,  and  has  given 
no  trouble. 

The  lines  consist  of  three  cables  per  circuit,  each  cable 
being  7/- 135.  or  one-tenth  of  a  square  inch  of  aluminium. 
.■V  metallic  telephone  circuit  is  carried'  on  each  line,  with 
telephone  huts  every  .'>  miles;  each  hut  is  ei|uipped  with 
line  material  and  tools,  thus  serving  as  an  emergency  depot, 
iu  which  cajiacity  they  have  proved  invaluable. 

The  transmission  lines  are  not  yet  tapped  at  any  point 
'■//  i-oi//e,  supply  only  being  available  hitherto  on  the  primary 
feeders  going  out  from  the  Addington  distribution  station. ' 

For  the  first  few  months  the  light- 
ing load  exceeded  the  power  load,  but 
now  that  the  larger  factories  have  been 
converted  to  electric  driving,  the  day 
load — 8  am.  to  5  p.m. — considerably 
exceeds  the  evening  lighting  load. 
The  peak  is  usually  between  8  and 
:»  a.m.,  being  determined  by  the  tram- 
way load.  There  is  a  drop  of  about 
1,000  KW.  at  mid-day  for  the  lunch 
hour.  The  most  striking  feature  of 
the  load-curve  is  the  high  load-factor, 
which  ranges  on  the  weekly  output  up 
to  (1 1  per  cent. 

At  the  main  distributing  station  the 
pressure  is  transformed  down  to  10,500 
volts,  at  which  it  is  distributed  over 
six  primary  distributors,  each  in  dupli- 
cate and  of  1,000-Kw.  capacity.  Un- 
derground cables  are  employed  in  the 
city  area,  and  overhead  lines  to  out- 
lying sub-stations,  two  of  which  are 
respectively  1!)  and  23  miles  distant. 

The  Christchurch  City  Council  pur- 
chases energy  in  bulk  from  the  De- 
imtiiient  at  10,500  volts  pressure, 
providing  its  own  transforming  and 
distributing  stations,  at  which  the 
pressure  is  reduced  to  -t00,23(»  volts, 
three-phase,  for  retail  supply.  The  peak  load  on  the  city 
mains  in  -June,  1917,  was  2,200  Kw.,  of  which  2,000  was 
supplied  from  Lake  Coleridge,  and  the  balance  was  taken 
by  the  city's  own  generating  plant. 

On  the  introduction  of  hydro-electric  jxiwer  in  the  lity 
t.he  Council's  average  charge  for  light  was  reduced    fron'i 


.■>d.  to  ;id.,  and  for  power  from  2^(1.  to  Id.,  with  wholesale 
power  rates  down  to  .',d.  for  ordinary  day  work  and  to  Jd.  for 
night  work. 

In  two  years  after  a  regular  supply  was  obtained  from 
Lake  Coleridge  the  demand  within  the  city  had  gone 
up  from  about  700  KW.  to  2,200  kw.,  and  was  still  increasing 
rapidly.  During  the  same  period  the  number  of  consumers 
within  the  city  had  gone  up  from  l,i;25  to  3,H77,  of  whom 
22  per  cent,  paid  less  than  :)S.  per  month  and  3:1  per  cent, 
less  than  ts.  per  month  on  the  average.  Electricity  in 
Christchurch  is  tlm4  distinctly  the  "  poor  man's  light.-'' 

The  next  largest  consumer  is  the  ('hristehurch  Tramway 
Board,  with  a  normal  <fiy  load  of  L4o0  KW.  Tiie  effect  of 
the  intro'.bietion  of  Lake  Coleridge  power  has  been  to  rednce 
the  cost  of  power  for  ojierating  the  tramways  by  over  £2,000 
a  year,  although  the  steam  plant  ])i'e\iously  used  was  of  a 
highly  etficieut  tyjie. 

The  next  largest  consumers  consist  of  three  large  freezing 
works  :  their  load  consists  mainly  of  large  freezing  motors 
of  100  to  50(»  H.H.,  running  on  a  seasonal  load  from  Decem- 
lier  to  al)out  .inly  in  each  year,  but  running  24  hours  per 
day  during  most  of  the  killing  sea.son.  They  also  have  a 
general  day  motor  load  of  100  to  200  kw.  during  the  killing 
season.  fallingTilT  very  much  during  the  slack  season. 

The  fieezing  industry  thus  leaves  a  slack  period  of  foin- 
or  five  months  from  .luly  to  November,  in  which  atwut 
('lOO  KW.  will  be  available  for  the  development  of  suitable 
industries,  the  operations  of  which  can  be  adjusted  to  suit 
the  slack  season  at  the  freezing  works,  and  should  consist  in 
the  working-up  of  their  by-products  by  electrochenrical 
methods,  or  ^of  other  electrochemical  processes.  Owing  to 
the  fact  that  the  industries  are  already  paying  for  the  power 
thiy  use  in  the  killing  season,  it  will  be  possible  to  continue 
this  su]:)ply  throughout  the  year  for  such  purposes  at  a  very 
small  increased  charge. 

.\11  the  flour  mills  within  reacii  of  the  present  mains  are 
taking  a  supply.  The  price  at  which  energy  is  available 
from  Lake  Coleridge  has  enabled  the  cost  of  milling  power 
to  be  reduced  from  about  4s.  (Jd.  to  about  2s.  per  ton. 
-Moreover,  the  absolute  uniformity  of  speed  and  rotating 
effort  of  the  electric  motor  as  compared  with  the  steam  oi- 
gas  engine  has  made  a  great  improvement  in  the  operation 
of  the  milling  machines,  and  there  is  a  strong  demand  for 
extension  of  the  mains  to  other  nulling  centres. 

Fiveout  of  eight  tanneries  and  fellmongeries  in  the  dis- 


riG.  4. — SocKBURN  Pole  Sub-station 

— A     TYPICAL     CHEAP     onT-OF-DOOR 

Sub-station  on   10.500- volt  Line. 


Fig.  .■).— Pobtakle  Si  b-station  CjO  kw.)  for 
Builders,  Farmers,  and  others  requibim; 
A  Temporary  Supply. 


trict,  apart  from  the  freezing  works,  are  now  supplied,  ai;d 
the  other  three  will  be  connected  up  as  soon  as  power  is 
available. 

All  the  dairies  and  butter  factories  w-ithiu  reach  of  the 
mains  are  now  supplied,  in  spite  of  the  necessity  of  raising 
steam  for  pasteurising, scalding, and  washing.    For  separat'ng 
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and  churning,  the  steadiness  and  uniformity  of  speed  are  of 
great  advantage  as  comp;u'ed  with  the  steam  engine.     For 
milking  macliiues  the  ease  of  starting  and  stopping,  and  the 
unattended  operation  of  the  motors,  as  well  as  the  cheapness 
of  the  power  as  compared  with  petrol  and  kerosene  fuel, 
determine  (!he  matter  without   question,  aud  are  making 
quite  a  revolution  in  dairying  mattere  where\'er  the  mains 
are  accessible.     A  most  striking  development  has  been  the 
success  of  the  Tai  Tapu  Dairy  Co.     This  company  buys 
power  in  bulk  for  oj>erating  its  butter  factory -rft  Tai  Tapu. 
and  also  reticulates  the  district  for  retail  distribution  to  its 
•  I  suppliers  and  consumers  within  its  district.     There  are  now 
e^    11    miles   of   3,000- volt   and  6  miles  o'f  low-tension  line, 
•    supplying   76  consumers,  including  25  milking  machines. 
The   financial  results   ha\e   been   very  satisfactory  to  all 
parties — the  farmer,  the  dairy  companji,  and  the  Depart- 
;    ment ;  production  has  been  stimulated,  and  one  of  the  com- 
forts of  the  city  has  been  carried  out  to  the  hard-working 
dairy  farmer. 

Two  large  quarries,  three  large  brickyards,  and  one  pottery 
;'.re  now  driven  by  Lake  Coleridge  power,  and  others  are 
waiting  foi*  a  supply.  In  these  cases  the  large  instantaneous 
overload  capacity  of  the  electric  motor  is  of  the  utmost 
value.  It^  is  found  in  nearly  every  case  that  the  former 
engines  were  very  much  overpowered  for  their  average  work, 
owing  to  the  necessity  of  their  carrying  an  occasional  over- 
load without  stopping,  which  the  electric  motor  does  without 
diificulty. 

Six  hospitals  and  similar  institutions  are  supplied  from 
the  mains,  in  most  cases  on  the  maximum  demand  system, 
at  £  1  per  month  per  kilowatt  of  maximum  demand.  This 
enables  them  to  utilise  the  energy  for  a  wide  range  of  pur- 
poses with  the  highest  economy.  If  used  for  lighting  only, 
•  for  an  average  of,  say,  1,000  hours  per  year,  it  works  out 
at  under  3d.  per  unit.  But  up  to  the  lighting  capacity  the 
energy  can  be  used  on  this  scale  at  other  hours  of  the  day 
at  no  additional  cost.  It  is  thus  available  for  heating, 
cooking,  refrigerating,  pumping,  milking,  shearing,  chaff- 
lutting,  sawing,  sewing,  and  ironing  and  other  laundry 
work.  Between  10  p.m.  and  9  a.m.  it  is  used  for  hot- water 
heating,  at  no  additional  cost.  At  Sunnyside  Hospital,  by 
combining  all  these  operations  and  keeping  a  graphical 
record  of  the  demand  by  means  of  a  curve-drawing  watt- 
meter, the  energy  is  obtained  for  all  purposes  at  a  rate 
lielow  two-thirds  of  a  penny,  which  still  yields  to  the  Depart- 
ment a  satisfactory  return  of  £1  per  month  per  kilowatt  of 
1  '  •  maximum  demand. 

The  retail  supply  in  the  suburban  and  country  areas  is, 
]  as  far  as  possible,  handed  over,  as  in  the  city,  to  the  local 
authorities.  Three  of  them  purchase  their  energy  in  bulk 
through  the' City  Council.  The  others  are  supplied  from 
the  Department's  mains,  with  an  arrangement  under  which 
the  Department  and  the  local  authority  share  the  gross 
revenue,  the  local  authority  imdertaking  the  complete 
installation,  control,  maintenance,  and  management  of  the 
^  reticulation  in  return  for  its  share  of  the  revenue,  and  the 
Department  simply  supplying  the  necessary  power  in  bulk. 
.  In  these  cases  the  Department  installs  and  maintains  the 
necessary  sub-stations  to  reduce  the  pressure  from  10, .500 
volts  to  230  volts  for  retail  distribution.  These  are  usually 
small — 10  Kw.  to  .50  kw.  capacity — and  f'lr  this  purpose 
a  cheap  type  of  outdoor-pole  sub-station  has  been  "developed. 
For  temporary  service  or  for  emergency  supply  pending  the 
installation  of  a  permanent  sub-station,  a  portable  van  has 
been  equipped  with  a  50-KW.  transformer  and  high  and 
low-tension  switchg^ar,  and  has  proved  of  the  utmost  value. 
There  are  in  all  13  local  reticulations,  having  a  total 
connected  load  of  17,083  kw.  ;  the  diversity  factor  is  4-38, 
and  the  load  factor  54  per  cent.  .  / 

Marked  economy  in  the  use  of  coal  in  Canterbmy  has 
resulted  from  the  operation  of  the' Lake  Coleridge  plant. 
The  coal  ^consumption  in  the  most  efficient  and  well- 
designed  steam  plant  in  Canterbury — the  tramway  power 
^  station — was  over  5  tons  per  horse-power  year,  working  on 
about  a  .50  per  cent,  load  factor.  The  ordinary  small  com- 
mercial steam  plant  consumes  from  three  to  five  times  as 
much  coal  as  this,  though,  as  its  low  factor  is  low — -usually 
10  per  cent,  to  20  per  cent. — the  owneV  does  not,  as  a  rule, 
realise  how  much  coal  per  actual  horse-power-hour  it  is  using. 
It  is  found  in  practice  that  the  average  power  actually  used 


in  small  factories  is  usually  from  one-half  to  one-quarter  of 
what  the  owner  estimates.  The  average  small  steam  plant 
on  a  1.5  to  20  per  cent,  load  factor  actually  uses  i>  to  8  tons 
of  coal  per  horse-power  per  annum  ;  and  thus  the  Lake 
(_^oleridge  plant,  replacing  such  plants  and  working  up  to  a 
.50'or  60  per  cent,  load  factor,  saves  15  to  2.5  tons  of  coal 
per  annum  per  horse-power  of  its  useful  output.  The 
aggregate  saving  is  estimated  at  50,000  tons,  worth  £75,000 
delivered  into  the  coal  bins,  or  £100,000  delivered  into  the 
boiler  fii-es,  and  represents  the  labour  of  nearly  four  hundred 
men,  who  are  replaced  by  GO  to  80  men  engaged  on  operat- 
ing and  maintaining  the  Lake  Coleridge  power  plant,  dis- 
tribution, sub-stations,  and  reticulation. 

To  some  considerable  extent  the  electric  power  has 
replaced  kerosene  and  petrol  instead  of  coal :  but  to  this 
extent  the  saving  is  of  even  greater  national  importance, 
in  that  it  has  substantially  reduced  ocean  and  railway  trans- 
port, and  has  reduced  the  national  liability  to  foreign 
creditors  by  probably  £10,000  per  year. 

There  are  about  a  dozen  electric  vehicles  in  use  in 
Chi'istchurch  for  various  purposes,  and  provision  is  being 
made  in  anticipation  of  this  number  increasing  to  500  or 
600  in  the  near  future. 

Lake  Coleridge  power  has  already  enabled  sulphate  of 
iron,  formerly  imported  by  the  gasworks  for  purifying  the 
gas,  to  be  replaced  by  hydrate  of  iron  produced  from  the  old 
tins  from  the  destructor.  A  further  development  of  the  same 
industry  will  yield  an  iron-oxide  paint  that  was  previously 
imported.  Arrangements  are  being  completed  for  the  local 
manufacture  of  caustic  soda  and  hydrochloric  acid  by  the 
electrolysis  of  common  salt  by  means  of  Lake  Coleridge 
power.  Another  industry  in  which  hydro-electric  power 
will  take  an  essential  part  is  the  manufacture  of  calcium 
carbide,  and  thence  calcium  cyanamide,  ammonia,  and  all 
the  important  group  of  nitrogenous  products,  including 
explosives.  Already  preliminary  work  is  being  done  on  the 
direct  electrolysis  of  water  on  the  large  scale  to  yield  oxygen 
for  acetylene  welding  and  hydrogen  for  the  hardening  of 
fats. 

In  Australia  it  is  found  profitable  to  smelt  steel  by  means 
of  the  electric  furnace  even  with  electricity  generated  from 
steam  at  a  cost  of  Jd.  per  unit.  The  product  is  of  such 
high  grade  that  it  is  used  largely  for  pui-poses  for  which  brass 
and  gun-metal  were  previously  required.  Such  furnaces 
can  be  conveniently  operated  at  night,  the  moulding  being 
done  in  daylight.  This  makes  it  possible  to  supply  the 
power  for  them  at  a  very  cheap  rate — les§  than  one-third 
the  rate  at  which  it  pays  to  buy  energy  for  the  same 
purpose  in  Australia.  At  the  present  prices  of  scrap  steel 
and  Lake  Coleridge  power  it  will  be  possible  to  smelt  high- 
grade  cast-steels  at  substantially.less  than  the  pre-war  cost. 

In  these  and  other  directions  the  introduction  of  cheap 
hydro-electric  power  is  already  resulting  in  Canterbury  in  a 
step  forward  in  industrial  and  economic  conditions  more 
far-reaching  in  their  results  than  the  most  sanguine 
predictions. 


WATER-POWER.  , 

By  THOMAS  smith. 


There  is  a  tendency  on  our  part,  when  dealing  with  the  ques- 
tion of  the  development  of  water-power,  to  take  into  account 
the  comparatively  large  units  only,  and  to  regard  small  rivers 
and  streams  as  not  worthy  of  consideration.  We  are,  to  a  very 
great  extent,  led  to  this  conclusion  by  the  reports  of  the 
magnitude  of  the  works  carried  out  in  Canada,  India, 
Australia,  and  other  parts  of  the  Empire,  together  with  the 
lack  of  information  about  what  is  being  done  in  our  own 
country.  While  we  have  to  admit  that  in  this  country 
suitable  sit«s  for  units  of  1,000  h.p.  and  above  are  not 
very  numerous,  we  are  apt  to  fail  to  realise  that  it  is  not 
the  large  units  of  power  only  that  matter. 

Agriculture,  an  industry  the  importance  of  which  is  more 
keenly  appreciated  in  this  country  than  ever  before,  demands 
a  very  considerable  amount  of  animal  and  human  labour. 
During  the  last  few  years  the  application  of  power  to 
farming  operations  has  been  very  much  extended,  this  being 
not  only  a  benefit  to  the  industry  itself,  but  a  source  of 
important  national  economy. 
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In  this  connection  we  have  an  opportiinity  of  applvinir 
watcr-jwwer  in  a  direct  manner,  and  on  a  \ery  important,  if 
small,  scale.  The  turbines  or  water-wheels  may  be  used  for 
iwwer  purposes  directly,  or,  what  is  much  more  profitable,  for 
the  •renei-atioii  of  electricity  for  lightinj;,  heating:,  power, 
and  culture  i)urposes. 

If  we  omit  traction  and  haulaije  work,  we  find  that  the 
retinirements  of  the  avei"age  farm  comprising  up  to  lOO 
acres  are  not  more  than  3  H.P.,  and  that  10  h.p.  will  suffice 
for  almost  any  farm.  From  available  records  of  i34  British 
water-power  installations  used  exclusively  for  farm  ]nirposes. 
it  is  found  that  the  maximum  horse-power  of  any  unit  is  9, 
and  that  the  average  is  SMi  H.i'. 

'["hat  North  W:iles  is  very  much  to  the  front  in  this 
l)articular  work  will  be  realised  from  the  accompanying 
map.     This  shows  what  has  been  done  by  one  engineering 


HyIJRO-ELECTKIC   IN.STALLATIONS   ON   WELSH   FARMS. 

firm  during  the  past  seven  years.  Messrs.  Eichards 
Edwards,  Llanuwchllyn.  with  whom  the  writer  is  associated, 
have  made  a  speciality  of  this  class  of  work,  and  have 
oaiTied  out  some  very  interesting  installations. 

The  following  table  gives  particulars  of  the  installations 
put  down  between  1907  and  1917,  and  gives  the  sizes  of 
the  installations,  together  with  the  n^ure  of  the  work  for 
which  the  power  is  used  : — 


No.  of 

[Maximtmi 

Minimum 

Average 

Total 

Nature  of  work  for 

installa- 

horse- 

horse- 

hotse- 

horse- 

which the 

tions. 

power. 

power. 

power. 

power. 

power  is  used. 

221 

•1 

1 

3-72 

822 

Farm  power. 

13 

7 

2 

3-5 

45-5 

Farm  lig-htiiit,'. 

10 

14 

K 

10 

100 

Corn  mUIs. 

8 

9 

1 

375 

30 

Pumpinw. 

fi 

le 

7 

11-2 

(;7 

Saw  mills. 

■t 

27 

5 

14 

.ill 

Public  supply. 

i 

18 

11 

U 

.=)fi 

Quarries. 

-     ;! 

2 

2 

3 

1 

Pri.  house  lishtinjj. 

1 

13  « 

— 

— 

i:; 

Bakery. 

I 

12 

— 

— 

1-.; 

1 'lover  mill. 

1 

'^ 

— 

— 

s 

Tannery. 

1 

— 

— 

.T 

Woollen  factory. 

1 

- 

— 

— 

- 

Laundiy. 

The  possibilities  of  this  class  of  work  are  most  extensive  ; 
but  under  present  conditions  it  is  impossible  to  cojje  with 
even  a  very  small  fraction  of  the  work  in  hand.  It  is  to  be 
hojied,  however,  that  under  the  influence  of  the  Water 
Power  Committee,  facilities  will  be  granted  to  enable  the 
work  to  be  proceeded  with,  particularly  in  view  nf  the 
necessity  of  increasing  the  output  of  our  farms. 


Enginetnan  Fined. — For  being  under  the  influence  of 

liquor  while  at  his  work,  John  Boyle,  engineman,  Irvine,  was  fined 
£5  at  Ayr  Sheriff  Court.  It  was  stated  that  he  had  ten  pumps 
driven  by  electricity  under  his  control,  and  was  so  much  under  the 
influence  of  liquor  that  he  h;ui  to  be  taken  uway  from  his  work.— 


THE     FARADAY     SOCIETY. 


Tub  Society  held  its  linal  meetiu^r  of  the  session  on  .July  2:(rd, 
when  a  group  of  papers,  uuiiuly  of  metallurgical  interest,  \v;u 
presented.  Sli:  RoBEiir  IlADt'lEl..D,  the  President,  was  in  thu 
chair.  y 

ThK    ClIEMlSTKV     OF    Al.UMINIU.M — A    NEW   ALUMINIUM    OXIUE. 

Mu.  John  Riiodi.N',  F.l.C,  read  a  "  Note  on  the  Chemistry  of 
-Muminium  and  Aluminium  .\lloys."  which  dealt  with  the  sortinif 
of  various  kinds  of  scrap,  according  to  their  aluminium  co'utent. 
The  difficulty  encountered  was  that  there  existed  no  direct  analytical 
method  of  determiniog  aluminium,  and  Mr.  Rhodiu  has  therefore 
evolved  one,  full  details  of  which  are  given  in  his  j)aper.  It  is 
based  on  the  separation  of  aluminium  metal  from  the  o.\ide  by  dis- 
solution in  10  per  cent.  Na  OH,,  and  subseiiuently  dissolving  the 
oxide  in  nitric  acid.  It  must  be  ivdded  that  the  method  was 
severely  criticised  by  Dr.  Seligman  and  Dr.  Gwyer,  but  supported 
by  Mr.  (leitin,  who  claimed  that  it  yielded  reliable  results  in 
pra<:tice. 

Of  more  general  interest  is  Mr.  Rhodin's  claim  to  have  isolated, 
a  new  oxide  of  aluminium,  Al,  Oj.  It  is  well  known  how  rapidly 
aluminium  sway  or  powder,  and  more  particularly  that  formed 
from  the  alloy  duralumin,  will  oxidise  in  moist  air.  When  the 
sway  is  melted  the  oxide  is  held  in  the  melt,  but  the  Al,  (),  ig 
supposed  to  be  soluble  in  the  aluminium,  and  only  to  be  detected 
by  removing  the  excess  of  aluminium  with  an  allcali.  Another 
point  of  interest  touched  on  by  Mr.  Rhodin  is  the  use  of  specific 
heiits  iis  a  guide  to  finding  the  composition  of  aluminium  alloys. 
The  method  has  not  yet  reached  a  practical  stage,  but  it  is  promising 
enough  to  deserve  further  study. 

-V  iiaper  on  the  metallograjjhy  of  aluminium  was  presented  at 
the  same  meeting  by  Mr.  Robert  Anderson,  of  Cleveland,  U.S.A. 
The  paper  describes  recrystallisation  and  grain-growth  phenomena- 
as  observed  to  take  place  in  rolled  aluminium  sheet  or  annealing, 
and  it  must  be  studied  in  conjunction  with  the  photomicrograplis 
printed  with  the  paper.  Generally  speaking,  aluminium  is  observed 
to  behave  much  as  other  metals  ;  annealing  restores  the  crystalline 
structure  destroyed  or  distorted  by  mechanical  working,  but  the 
process  of  recrystallisation  is  comparatively  slow  in  the  case  of 
aluminium. 

The  Action  of  Sea  Water  on  Reinforced  Concrete. 
The  possibilities  of  reinforced  concrete  ships  render  the  question 
of  the  action  of  sea  water  on  the  iron  reinforcements  a  matter  of 
great  practical  importance.  Prof.  H.  J.  M.  Creighton,  of  Swaithem 
College,  U.S.A.,  has  been  investigating  this  matter.  He  has  em- 
bodied the  results  of  his  studies  in  a  paper  which  he  has  commu- 
nicated to  the  Faraday  Society  through  the  President.  Of  course, 
if  the  concrete  is  (juite  impermeable  to  water,  no  nuestion  of  corro- 
sion arises.  As  a  matter  of  fact,  in  this  country,  as  was  pointed 
out  by  Dr.  Desch,  the  quality  of  the  concrete  seemed  to  be  such  that 
whereas  some  reaction  took  place  with  sea  water  in  the  outer 
layers,  the  dense  products  prevented  further  penetration,  and  saved 
the  reinforcements  from  corrosion.  Striking  examples  adduced  by 
Prof.  Creighton,  however,  showed  that  this  was  not  always  the  case. 
Once  the  sea  water  gets  to  the  iron,  electrolytic  action  is  bound  to  be 
set  u]!,  and  the  large  volume  of  the  products,  iron  oxide  and  hydrated 
oxide,  develops  an  enormous  expansive  force  that  causes  great  cracks 
to  form  in  the  concrete.  The  problem  is,  therefore,  how  to  keep 
out  the  sea-water.  Waterproof  paints  are  not  satisfactory,  in  Mr. 
Creighton's  oi)inion,  and  he  makes  the  striking  suggestion  to  coat 
the  concrete  with  a  very  thin  layer  of  metal  by  means  of  the  well- 
known  Schoop  metal-spraying  process.  It  is  to  be  hoped  that  this 
idea  will  be  put  into  practice  and  tested  on  a  prat'tical  scale.  Such 
artificial  protection,  however,  must  not  give  rise  to  the  use  of 
inferior  concrete  ;  and  tor  the  construction  of  shi]is  it  is  essential, 
to  use  a  pure  cement  of  fine  pulverisation,  low  in  alumina  (which 
I'eacts  in  sea-water)  and  high  in  silica,  absolutely  free  from  lime, 
slow  in  setting  and  quick  in  hardening. 


NEW    BLECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  iitrited  to  submit  particulars  of  iiem  or  im/jroied 
tis  rices  and  apparatus,  which  will  be  published  if  considered  of 
sutficient  interest. 

Combined  Igaiiion,  LightiDg,  and  lingine-tioverning  Set. 

One  of  the  features  of  the  automobile  movement  mi  thi^  nthcr 
side  of  the  Atlantic  which  is  also  Viecoming  prominent  in  this  i^ountry 
is  the- increasing  use  of  petrol  motor  tractors  in  hauling  ploughs 
and  other  agricultural  machinery.  So  estcnsive  has  the  business 
in  tractors  become,  that  several  of  the  concerns  producint;  electrical 
fittings  and  apparatus  for  motor  vehicles  are  now  devoting  atten- 
tion to  similar  requirements  for  agricultural  tractors.  The  P.EllY 
Electric  Co.,  of  Anderson,  Ind.,  has  lately  introduced  a  device 
which  not  only  provides  tor  the  ignition  of  the  explosive  charge 
in  the  engine  combustion  chambers  and  for  the  lighting  of  the 
vehicle  when  used  at  night,  but  also  acts  as  an  engine  speed- 
controller  or  governor. 

The  governor  acts  on  the  following  principle  : — Any  rotating 
apparatus  which  absorbs  power  must  have  at  least  two  members, 
one  rotating,  the  other  stationary,  the  absorption  of  power  being 
due  to  the  reaction  between  the  two.     In  order   that  the  apparatus 
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maj'  absorb  power,  it  is  necessary  by  some  means  to  resist  the  turning 
action  on  the  stationary  member.  An  electric  "lenerator  absorbs 
mechanical  enerpry,  and  chanjies  a  larj^e  proportion  of  it  into  elec- 
trical ener^'y,  the  two  essential  members  bein^  the  rotating  part — 
the  armature,  and  the  stationary  portion — the  field.  At  a  griven 
;irmature  speed,  the  tendency  to  turn  on  the  part  of  the  stationary 
field  deiiends  on  the  amount  of  mechanical  energy  absorbed,  which 
in  turn  depends  upon  the  amount  of  electrical  energy  produced. 
Therefore,  by  varying  the  output  of  electrical  energy,  either  the 
resistance  to  turning  or  the  speed  at  which  this  resistance  will  be 
realised  will  be  varied. 

In  the  new  equipment  this  principle  is  utilised  by  having  the 
stationary  or  field-magnet  member  rotatably  supported,  and  the 
tendency  to  the  rotation  resisted  by  a. spring  of  predetermined 
resilience.  The  field-magnet  remains  in  its  normal  position  until 
the  speed  of  rotation  has  become  such  that  the  reaction  between 
the  field  and  the  armature  overcomes  the  spring,  whereupon  the 
field  nuignet  commences  to  move  in  the  same  direction  as  the 
armature,  the  degree  of  movement  Ijeiug  througlj,  an  arc  of 
'10  .  A  connection  is  provided  Ijetween  the  generator  and  the 
L-arburettor  throttle,  whereby  an  angular  motion  in  the  same 
direction  as  the  armature  tends  to  close  the  throttle,  thereby  slow- 
ing down  the  engine. 

If  a  dift'erent  controlled  engine  speed  is  desired,  it  is  necessary  to 
change  the  magnetic  strength  of  the  field,  and  this  is  done  by  in- 
serting resistance  in  the  field  circuit  or  cutting  it  out.  With 
increased  resistance  in  the  field  circuit  the  reaction  at  a  given 
armature  speed  is  less,  .so  that  the  spring  causes  a  retrograde  move- 
ment of  the  field  magnet,  ojiening  the  throttle,  and.  by  admitting 
more  fuel  to  the  engine,  allows  the  speed  of  the  latter  to  increase. 
( >n  the  other  hand,  with  reduced  resistance  in  the  field  circuit  the 
reaction  will  close  the  throttle'  against  the  action  of  the  spring. 

The  range  of  speed  control  is  from  about  500  revolutions  to 
1  ,.">00  R.P.M. 

The  generator  employed  is  a  simple  shunt-wound  machine.  The 
lurrent  output  is  automatically  controlled  at,  approximately, 
(1  amperes  at  all  operating  speeds.  It  is  stated  that  It  amperes 
are  utilised  for  ignition  while  the  engine  is  running,  and  that 
1'.  amperes  are  constantly  fioing  into  the  battery.  The  motor  for 
starting  the  engine  is  a  separate  unit. 

B.T.H.  Lever  Switches. 

We  have  received  from  the  British  Thomson-Houston  Co., 
Lid.,  Rugby,  the  new  illustrated  descriptive  list  No.  4110  on 
lever  switches  for  main  circuit,  field,  starting,  and  isolating 
switches.  The  accompanying  illustration  (fig.  1)  shows  a  plain 
lever  switch  (Type  Hi  for  heavy  cun-ents.  2,000  to  10  000  amperes  ; 
it  is  of  laminated  construction  and  is  designated  form  L.  The 
lopper  strips  furnishing  the  contact  faces  on  the  front  of  the  panel 
are  carried  through  the  panel  direct  to  the  cable  socket  or  bus-bar 


and  tightened  for  carrying  current.  To  hold  the  double-throw 
switches  in  the  "  off "  position,  the  hinge  contact  bolt  should  be 
screwed  up  after  the  switch  has  been  opened.  Switches  for 
2.000  amps,  are  made  with  4-in.  blades  for  A.c.  and  D.c.  circuits  : 
those  for  3,000,  4.000,  and  5,000  amps,  are  constructed  with  either 
4-in.  or  6-in.  bladas,  and  are  suitable  for  A.c.  or  D.c.  circuits  ; 
while  those  for  6,000,  8,000,  and  10,000  amps,  are  constructed  with 
6-in.  blades  only,  and  are  suitsJUle  for  D.c.  circuits. 

A  New  Electric  Truck. 

The  Chloride  Electrical  Storage  Co..  Ltd.,  Clifton 
Junction,  Manchester,  is  putting  on  the  market  a  handy  electric 
truck  suitable  for  factory  and  warehouse  use.  It  will  carry  1  ton. 
and  is  fitted  with  a  crane  to  lift  3  cwt . 

Magneto  Condenser  Plates. 

As  a  substitute  for  the  mica  used  alternately  with  tinfoil  to  form 
the  plates  of  magneto  condensers — mica  being  at  the  present  time 
1^  very  difficult  to  procure — Mr.  F.  R.  Simms,  in  conjunction  with 
SIMMS  Motor  Units,  Ltd.,  has  lately  taken  out  a  patent  in 
respect  of  a  method  of  insulating  the  tinfoil  plates  from  one 
another  by  coating  them  with  an  enamel  consisting  of  non-con- 
ducting material,  more  or  less  flexible,  such  as  is  sometimes  used 
as  a  coating  for  conducting  wires. 


I.— B.T.H.  10,000-AMP.,  -250-voLT,  Laminated 
Lever  Switch. 


connectio^i  without  the  intervention  of  round  stems  and  connect- 
ing nuts.  These  switches  can  he  supplied  for  single  or  double- 
throw  ;  they  are  single-pole  only,  and  suitable  for  mounting  on 
2  in.  and  2i  in.  panels. 

r  The  contact  surfaces  are  furnished  with  bolts  and  locking 
handles,  by  which    they   may  be  slackened   for  manual  operation 


FUEL    ECONOMY     IN     ELECTRIC     POWER 
STATIONS. 


\l  the  iasb  lueeliug  of  the  Council  of  the  l.M.L.A.  the  queb 
tion  of  the  inferioi"  quality  and  reduced  supplies  of  the  coal 
that  was  used  by  electricity  supply  undertakings  was  dis- 
cussed, and  the  secretary,  Mr.  H.  Faraday  Proctor,  was  m- 
.structed  to  lay  before  the  Controller  of  coal  minea  the  fol- 
lowing matters  for  his  consideration,  and  to  ask  whether 
anything  could  be  done  on  the  lines  suggested  to  improve 
existing  conditions,  with  a  view  to  the  better  and  moiv, 
economical  utilisation  of  the  coal,  reduction  in  transport,  and 
increasing  the  production  ;  — 

Quality. — The  slack  coals  that  were  now  being  suppUed  con- 
tained a  considerably  larger  percentage  of  ash,  and  also  a 
larger  percentage  of  fine  dust,  than  used  to  be  the  case. 
There  was  less  heat  value  in  the  coal,  and  the  amount  of  ash 
to  be  disposed  of  was  greater  than  need  be. 

.\dditional  transport  was  requii'ed  both  for  coal  and  a,sh. 
u  bii'h  added  to  the  congestion  of  the  railways  and  capjjls,  and 
iiicreas<'d   the  labour  difficulties. 

Tin-  proiier  consumption  of  the  coal  in  the  boiler  furnaces 
was  impaired,  and  a  loss  of  efficiency  resulted.  This  was  one 
uf  the  most  serious  aspects,  having  regard  to  the  great  short- 
age of  electricity  generating  plant  throughout  the  country. 
On  account  of  the  low  grade  of  fuel  supplied,  the  output  of 
existing  boilers'  was  considerably  reduced,  and  thus  much 
more  boiler  plant  was  required  to  be  manufactured  to  deal 
with  the  power  demands;  the  co.st  of  geneiation.  was  also 
greatly  increased  due  to  the  loss  of  efficiency  in  the  boilers. 
A  larger  grate  area  was  required,  which  meant  the  use  of 
additional  boilers,  and  extra  labour  was  required  for  handhng 
the  increased  quantities  of  coal  and  ashes,  as  well  as  for  the 
running  and  upkeep  of  the  additional  boilers. 

It  was  sugge.stfil  that  if  greater  care  were  exercised  in  get- 
ting the  coal  by  eliminating  the  dirt,  most  of  the  above  dis- 
advantages would  clisappear:  also  that  if  all  coal  produced 
vvere  to  be  crushed  to  a  standard  size,  say,  '2  in.,  the  dirt 
would  be  evenly  distributed  amongst  all  users,  and  its  effect  , 
would  then  hardly  be  felt.  At  present  the  least  important 
users  were  in  many  cases  ret«iving  the  best  coals. 

The  large  coal  now  being  supplied  for«household  purposes-, 
tiir  instance,  was  (jf  the  best  quality  having  regard  U^  its 
laloritic  value,  anil  actually  in  practice  a  larger  percentage  of 
smalls  or  .slack  was  made  iu  the  average  household  by  the 
process  of  hand  breaking  than  would  prevail  if  the  coal  wero. 
broken  by  .mechanical  means.  It  was  felt  that  if  all  coal 
were  broken  by  machinery  at  the  pits,  and  if  one  grade  only 
were  distributed,  the  percentage  of  slack  used  in  the  house- 
holds would  not  be  more  than  at  present,  and  the  electricity 
undertakings,  wljo  were  the  more  important  tisers,  would 
be  able  to  obtain  a  higher  grade  fuel,  which  would  result  in 
higher  efficiency.  Tire  cost  and  labour  involved  in  crushing 
the  coal  would  be  extremely  small  compared  with  the  value 
uf  the  results  attained. 

Reduced  suppJies. — The  Council  viewed  with  alarm  the 
recent  and  rapid  depletion  of  the  stocks  of  coal  held  by 
electricity  supply  undertakings;  in  some  cases  the  stock  in 
hand  only  represented  one  to  three  days'  supply,  and  de- 
liveries were  being  still  further  restricted.  It  was  in  most 
cases  it\ipossible  to  discriminate  between  consumers  engaged 
upon  work  of  national  importance  and  those  who  were  not. 
and  any  interference  mu.sf  equally  affect  both.  Supplies  of 
electrical  energy  should  be  uiaintained  at  all  costs,  and  it  was 
suggested  that  preference  in  coal  deliveries  should  be  given 
to  electrical  uudertakingf.  so  that  a  minimum  of  at  least 
three  weeks'  supply  might  be  kept  in  stock. 
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The  opinion  was  o\pit\-M^i]  |i,\  ■■(■llioiy  iiiaiiii>;ois  that  tlio 
juesent  shortage  could  be  practically  met  if  the  eight  hours' 
day  were  suspended,  and  the  men  allowed  to  work  nine-and- 
a-half  hours  a  day ;  that  would  probably  inciease  the  present 
<}utput  by  20  per  cent. 

In  reply  to  the  above,  Mr.  D.  Wilson,  technical  adviser -to 
the  Controller  of  coal  mines,  stated,  in  regard  to  the  question 
of  quality,  that,  owing  to  the  veo'  large  number  of  ininers 
who  had  been  withdrawn  from  the  industry  for  military 
tiervice,  and  also  to  the  greatly  increased  demands  for  fuel  of 
all  descriptions  in  this  country,  as  well  as  by  our  Allies,  all 
collieries  were  working  under  very  considerable  pressure.  In 
these  circumstances,  it  w'as  unavoidable  that  a  larger  percent- 
age of  ash,  and  fine  dust,  should  be  turned  out  than  used  to 
be  the  case.  The  various  points  raised  had  been  fuUy  realised 
by  the  department  for  a  very  considerable  time,  and  while 
pointing  out  the  difficulty  of  avoiding  entirely  that  particular 
trouble  at  the  present  moment,  every  effort  was  being  made, 
and   would  continue  to  be  made,   to  effect  an  improvement. 

For  several  months  now  a  special  representative  from  the 
production  department  had  been  detailed  to  take  up  with  the* 
collieries,  and  also  directly  with  the  miners  themselves,  the 
question  of  effecting  an  improvement,  particularly  in  slack 
fuels  sent  out  from  the  various  collieries,  and  there  had 
already  been  numerous  instances  where,  as  a  result  of  definite 
complaints,  some  improvement  had  been  effected.  One  of  the 
objects  of  the  department  was  to  obtain  from  electric  power 
stations  a  monthly  record  of  the  average  calorific  value  of  the 
fuel  they  received,  which  would  be  a.  most  valuable  guide  and 
of  considerable  as.ijstance  in  dealing  with  the  question  of 
deterioration.  ^ 

He  was  in  agreement  that  it  was  inefficient  to  carry  much 
of  the  low-grade  fuel  over  long  distances,  but  at  the  present 
moment  the  shortage  of  coal  of  all  descriptions  was  so  pro- 
nounced that  it  was  not  possible  to  make  arrangements  for 
only  the  graded  and  better  quality  fuel  to  be  supplied. 
■^Tierever  this  could  reasonably  be  done,  however,  suitable 
arrangements  would  be  made. 

The  suggestion  with  regard  to  installing  crushers  at  the 
various  collieries  was  particularly  interesting,  but  there  were 
practical  difficulties  in  the  way  of  installing  new  machinery 
of  any  sort  just  now. 

With  regard  to  the  general  question  of  supply,  the  whole 
question  of  coal  stocks  at  electric  power  stations  was  at  the 
present  moment  under  review,  and  every  effort  was  being 
made  to  ensure  that  in  the  very  near  future  at  least  three 
weeks'  stock  should  be  on  hand.  The  importance  of  the 
electricity  supply  industry  was  very  fully  appreciated,  and 
its  requirements  would  continue  to  receive  special  considera- 
tion ;  at  the  same  time  it  was  imperative  that  the  demands 
•  from  those  undertakings  should  be  reduced  to  the  lowest 
possible  minimum.  With  regard  to  the  suggestion  respecting 
an  increase  in  the  working  hours  of  miners,  that  was  a  ques- 
tion of  high  policy  in  which  a  veiy  large  number  of  factors 
had  to  be  taken  into  consideration. 

The  Controller  appreciated  the  interest  the  association  was 
taking  in  this  matter,  and  all  the  points  raised  would  continue 
to  receive  his  earnest  consideration. 


CORRESPONDENCE. 


Letters  received  iy  m  after  B  P.M.  ON  Tuesday  cannot  appear  until 
the  follmmng  week.  Correspondents  should  forward  their  comrmmi- 
eations  at  the  earliest  possible  mmnent.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  vossession. 


Telephone  Maintenance. 

Through  the  medium  of  your  valuable  paper,  may  I  call  the 
attention  of  British  manufacturers  to  the  value  of  turning  out 
every  instrument  with  a  wiring  diagram  attached.  During 
my  experience  I  have  found  that  the  absence  of  vidring 
diagrams  has  been  responsible  for  unnecessary  scrapping  of 
telephones,  simply  because  the  maintenance  man  would  not 
go  to  the  trouble  of  tracing  out  the  connections,  in  order  to 
obtain  a  complete  knowledge  of  the  working  of  the  instru- 
ment 

The  skilled  telephone  maintenance  man  at  home  encounters 
various  makes  and  types  of  telephones,  and  in  order  to  carry 
out  his  work  efficiently,  it  is  necessary  for  him  to  carry  wiring 
diagrams  about  with  him,  but  it  frequently  hapi^ens  that  he 
finds  he  has  left  them  behind  just  when  they  are  required. 
In  many  cases  at  home,  and  in  the  mai'ority  of  cases  abroad, 
the  maintenance  is  in  the  hands  of  semi-skilled  men  to  whom 
a  diagram  of  connections  would  be  of  considerable  assistance. 
It  is  surely  in  the  interest  of  the  manufacturer  that  the  pur- 
chaser should  be  in  possession  of  as  much  information  as 
possible  relative  to  the  maintenance  of  the  apparatus,  and 
although  to  my  knowledge  one  enterprising  firm  has,  within 
recent  years,  turned  out  all  its  manufactures  with  'diagrams 
and  working  instructions,  the  majority  have  persistently 
ignored  the  recommendations  made  by  the  maintenance  con- 
tractor. 

Within  the  last  few  days,  in  the  East,  I  have  rescued  from 
the  scrap  heap  a  riumber  of  portable  sicnalling  sets  of  exoel- 
;,^r,t,  b'!t   ithfr  "/implicited.  desicn.    These  instruments  were 


ilispatched  by  the  m:iiml.ic(uicrs  two  \('ais  ago,  as  an  im- 
provenioiit  on  the  nldei'  pattern.  In  the  abscnci-  of  any  work- 
ing instructions  or  diagrams,  the  engineer  (ondeiuned  them 
as  "not  suitable  for  the  system,"  and  pursued  the  easy  policy 
of  ordering  a  number  of  the  older  type,  rather  than  spend 
;in  hour'  or  two  tracing  through  the  ma.ss  of  connections. 
This  type  of  individual  is  one  which  is  often  encountered  in 
the  telephone  world,  and  mauufartuiers  assist  him  by  with- 
holding rejijjouablc  and  time-.saviiig  information. 

Telephone  Hn^ineer. 

June  mh,   191S.  ' 

Trade  Unions:  Past,  Present,  and  Future. 

The  E.T.U.  has  tackled  with  courage  and  vim  the  thousand 
and  one  problems  which  have  risen  since  the  beginning  of  the 
war,  with  a  success  which  has  staggered  even  the  most  pes- 
simistic in  the  electrical  trade.  The  general  secretary  of  the 
E.T.U.  has  acted  with  keen  di.serimination  and  a  strong  hand 
in  his  negotiations  with  employers,  Government  officials,  and 
tke  like,  during  the  present  war. 

The  E.T.U.  claims  to  be,  and  is,  a  democratic  body,  with 
possibly  the  freest  expression  of  opinion  and  action  available 
to  any  trade  unionist,  hence  the  reason  for  the  fact  of  men 
acting  on  their  own. 

"The  Writer  of  the  Article"  airily  quot<^s  Mr.  A.  Hender- 
son, M.P.,  stating  "  The  idea  that  the  relationship  between 
^Capital  and  liabour  must  necessarily  be  antagonistic  must  be 
abandoned."  Quite  so,  but  wc  are  dealing  with  the  wld, 
hard  fact  of  the  present  time,  and  the  writer's  experience  is 
antagonism  from  the  employers'  side  on  any  ijuestion — econo 
mic,  social,  or  moral. 

The  antagonism  can  only  be  abandoned  when  one  deals 
with  employers  who  know  they  have  solid  value  for  their 
money,  and  have  the  necessary  experience,  ability,  and  brains 
to  judge  the  same. 

■When  the  E.T.U.  has  reached  the  desired  goal  of  eolely 
controlling  the  industry,  then  wiD  it  expel,  or  not  expel, 
but  certainly  not  at  the  employers'  behest,  and  what  is,  and 
what  is  not,  fair  output  will  be  decided  by  the  E.T.U. 

Some  of  our  gallant  lads  are  already  back,  and  they  are  as 
keen  as  mustard  for  "the  Home  Front,"  and  have  asked  us 
w'hat  we  have  been  doing  to  allow  D.O.E.A.  and  Munitions 
Bill  to  trifle  with  our  Uberties,  particularly  in  reference  to 
trade  upion  action  and  liberty,  for  which  they  have  been 
fighting. 

As  a  "student"  of  trade  unionism,  Mr.  ,lohn  A.  Tasker 
appeals  strongly  to  the  writer,  and  his  offer  to  take  "  an  active 
and  prominent  part  in  the  reconstruction  of  at  least  the  trade 
union  for  electrical  industries  "  is  indeed  a  charitable  one, 
but  why  the  touching  modesty  as  to  the  past  of  John  A. 
Tasker? 

J.  W.^'WooIIey, 
Electrical  Trades  Union. 

Whitley  Bay,  August  Wth,  1918. 

[This  letter  has  been  shortened.— Eds.    Elkc.  Rev.] 

Motor  Problems. 

With  reference  to  your  editorial  in  jciur  issue  of  August 
'28rd,  we  enclosaiour  List  No.  304.  , 

If  yon  will  refer  to  the  marked  paragraph  on  page  5  you 
wiU  see  that  we  have  gone  into  the  question  of  voltage  rise 
on  breaking  the  motor  circuit,  and  allowed  for  it  in  rating 
the  .switches  dealt  with  in  this  list. 

We  also  enclose  descriptive  matter  regarding  our  die- 
criminating  controller,  and  you  will  see.  by  reference  to  the 
marked  paragraph  on  the  first  page,  that  we  akeady  practise 
what  you  preach,  and, supply  a  controller  fitted  with  a  locking 
coil  which  ensures  precisely  the  result  described  in  the  last 
"five  lines  of  your  article. 

The  device  is  described  in  conjunction  with  the  discriminat- 
ing controller,  but  it  can  be  applied  to  any  controller  for  any 
service  arranged  to  operate  on  any  or  all  of  the  notches. 
For  George  Ellison, 

.1.  G.,  Sale,'!  Manager. 

Birmingham,  .-iiigust  '2ith,  1918. 


[The  first  reference  above  mentioned  relates  to  the  rise  of 
voltage  experienced  on  breaking  an  inductive  circuit,  such  as 
that  of  a  .stalled  series  motor,  a  brake  magnet,  or  a  field 
winding.  Mes.srs.  George  Ellison  give  figures  for  the  breaking 
capacity  of  7.50-volt  switches  ranging  up  to  '2,000  volts,  and 
state  that  the  pressure  rises  liable  to  occur  with  .series  motors 
(from  Lto  3.5  b.h.p.)  on  a  500-voIt  circuit  are  calculated  to 
amount  to  550  volts,  while  the  voltage  rises  in  the  field  wind- 
ings of  shunt  motors  of  similar  sizes  may  nin  to  from  1,600 
to  23,000  volts. 

The  second  reference  is,  i^erhaps.  more  directly  relevant  to 
the  subject  of  our  comments;  it  relates  to  the  use  of  a  safety 
coil  in  series  with  the  armature  of  a  series  ftiotor,  which, 
when  used  for  lowering  a  load,  has  the  armature  and  field 
connected  in  parallel,  as  in  the  case  of  a  shunt  motor.^  The 
safety  coil  operates  a  detent  which  determines  the  highest 
notch,  and  therefore  the  maximum  speed  at  which  the  load 
can  be  lowered,  the  speed  varying  inversely  as  the  load. 

These  features  are  extremely  interesting,  and  in  this  pa^ 
ticular  connection  Messrs.  Ellison- appear  to  have  succeeded 
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in  attaining  to  the  mistake-proof  quality  that  we  advocated, 
while  they  are  fully  alive  to  the  importance  of  pressure  rises  in 
motors.  &.C.  At  the  same  time,  we  must  point  out  that  we 
made  no  reference  to  inductive  pressure  rises  in  magnet  coils; 
our  remarks  related  to  excessive  e.m.f.'s  in  armatures,  due  to 
their  continued  rotation  in  a  strong  magnetic  field. — Eds. 
Elec.  Eev.] 

Our  Friends  at  Ruhleben. 

In  view  of  the  belief  apparently  held  at  home  that  technical 
papers  no  longer  reach  us,  I  beg  to  state  that  14  copies  of  the 
1918  Review  have  reached  me  to  date  (the  last  received  being 
a  copy  of  May  3rd).  ^Ye  regret  exceeilindy  that  by  no  means 
all  the  copies  you  have  sent  have  arrived,  but  you  will  realise 
that  the  Technical  Circle  keenly  appreciates  every  fresh  item 
of  news,  and  we  are  very  grateful  to  you  for  your  continued 
efforts  to  keep  us  in  touch  with  the  world  outside. 

Wm.  Eric  Swale, 

{Hon.  Sec.  to  C'omm.  of  T.C.  Ruhleben.) 
July  I9th,  1918.  ' 


land ;  Messis.  the  General  Electric  Co.,  Ltd.,  and  Mr. 
Hibbert,  of  the  Regent  Street  Polytechnic ;  and  in  Switzerland 
to  Messrs.  Brown,  Boveri  &  Co.,  Ateliers  de  Construction 
Oerhkon,  Westinghouse  Lamp  Co.,  Swiss  Cable  Co.,  and 
Trub,  Tauber  &  Co. 

In  conclusion,  I  may  say  that  I  think  the  trade  will  be 
neglecting  its  opportunity  if  it  faOs  to  give  both  material 
and  financial  support  to  so  worthy  a  cause  with  such  far- 
reaching  results. 

William  Harris^Crisp, 

Electrical  Instructor . 

[We  are  heartily  glad  to  learn  that  our  comrades  of  the 
incomparable  "  Old  Army  "  are  doing  so  well  m  Switzerland, 
though  we  would  rather  have  them  at  home  again.  We  com- 
mend the  last  sentence  of  Mr.  Harris-Crisp's  letter  to  the 
notice  of  our  readers. — Eds.,  Elec.  Eev.] 


Teciinical  Instruction  for  British  Interned  in  Switzerland. 

Instruction-  Centre, 
,  Seeburo,  Lucerne. 

Saturday,  August  nth,  1918. 
I  send  herewith  two  photographs  of  the  shoi>s  here.    Having 
now  been  here  six  months,  I  am  in  a  position  to  gauge  the 
great  use  and  benefit  these  classes  will  be  both  to  the  in- 
dividual men,  the  trade,  and  British  enterprise  after  the  war. 
The  course  consists  of,  in  the  follov\'ing  order  : —  « 

Magnetism;  wiring  for  bells,  alarms,  small  telephones;  wir- 
ing for  hght  and  power  in  tube,  casing,  lead-covered,  and  on 


British  Soldiers  Learning  Electrical  Work. 


insulators ;  running  small  plant  ■/^  accimaulator  and  switchboard 
attending;  meter-reading;  electrical  drawing;  simple  lathe 
work,  and  making  small  instruments,  galvanometers,  and 
voltmeters. 

The  number  of  men  I  have  had  through  the  class  is  30, 
',\}io  Were  mostly  of  the  Old  Army,  and  I  must  say  the  spirit 


Anotheb  of  the  Workshops  .m  the  Instruction  Centre. 


they  have  shown  here  leaves  no  doubt  afe  to  then-  future  su. 
ceaa  in  tha  trade  if  they  go  into  it  on  their  return  home. 
•    Great  thanks  are  due  to  Major  Mitchell,   C.B.E.,   for  the 
placing  of  such  an  ideal  place  at  our  disposal,  as  well  as  a, 
good  deal  of  plant;  and  also  to  the  following  firms  in  Etif 


COAL     CONSERVATION. 

The  Final  Report  of  the  Coal  Conservation  Committee,  which 
was  recently  issued  (Cd.  9,084.  Is.  net),  merely  relates  the 
course  of  procedure  since  the  appointment  of  the  Committee 
in  July,  191G,  as  a  sub-committee  of  the  Reconstruction  Com- 
mittee. Sub-committees  were  appointed  to  report  on  the 
subjects  respectively  of  Mining,  Power  Generation  and  Trans- 
mission, Metallurgy,  Carbonisation,  and  Geology. .  The  Car- 
bonisation and  Metallurgical  Sub-committees  amalgamated  in 
January,  1917.  Owing  to  the  necessity  of  research  and  sur- 
veys, negotiations  were  entered  into  with  the  Department  for 
Scientific  and  Industrial  Research,  which  led  to  the  establish- 
ment by  the  Government  of  the  Fuel  Research  Board.  The 
formation  of  a  Ministry  of  Mines  and  Minerals  is  recom- 
mended. 

In  February,  1917,  the  Interim  Report  of  .the  Geological 
Sub-Committee  was  received,  and  in  April,  1917,  that'  of  the 
Power  Generation  Sub-committee  on  Electric  Power  Supply 
in  Great  Britain;  both  were  immediately  submitted  to  the 
Prime  Minister  as  matters  of  urgency.  These  reports,  together 
with  those  of  the  other  sub-committees,  are  submitted  as  form- 
ing the  substantive  report  of  the  committee  itself. 

The  report  on  electric  power  supply  was  abstracted  in  our 
issues  of  January  last;  the  other  reports  contain  little  of  dii'ect 
interest  to  electrical  engineers  as  such.  In  the  final  report  of 
the  Mining  Sub-committee,  the  waste  of  coal  at  collieries  is 
commented  on.  and  reference  is  made  to  the  economy  that 
could  be  effected  by  the  development  of  a  cheap  supply  of 
electricity  in  industrial  areas.  The  loss  of  coal  underground 
is  also  dealt  with  at  considerable  length.  The  iticreasing  cost 
of  production  is  discussed,  and  it  is  held  that  the  cost  will 
continue  to  be  high  after  the  abnormal  conditions  due  to  the 
war  have  passed  away.  Between  1906  and  1913  the  output 
of  coal  per  person  employed  underground  fell  from  360  to 
3'21  toiis  per  annum,  and  was  less  than  half  that  obtaineS  in 
the  United  States.  The  report  states  that  it  is  only  by  in- 
creased production  per  head  that  our  trade  position  can  be 
maintained  and  that  improved  conditions  of  employment  can 
be  secured.  The  use  of  labour-saving  appliances  to  a  greater 
extent  is  advocated,  and  it  is  pointed  out  that  there  is  room 
for  considerable  improvement  in  underground  haulages  in  ac- 
cordance with  well-conceived  plans  and  a  systematic  policy. 
Mining  scholarships  are  recommended  to  assist  in  raising  the 
standard  of  education  of  the  workers  and  officials. 

In  the  report  of  the  Carbonisation  Sub-committee  the  manu- 
facture of  gas  is  briefly  discussed,  but  this  subject  being  in 
the  hands  of  the  Fuel  Research  Board,  is  not  dealt  with  at 
length.  The  coke  industry,  which  is  closely  linked  with  the 
iron  and  steel  industi'ies,  receives  more  detailed  treatment ; 
special  reports  have  been  drawn  up  by  Prof.  W.  A.  Bone 
and  Mr.  Ben.  Talbot  respectively,  on  the  manufacture  of  coke 
for  metallurgical  purposes  and  on  fuel  economy  in  steel  works, 
which  are  reproduced  as  appendices  to  the  report.  Prof. 
Bone  shows  that  at  present  three-quarters  of  the  metallurgical 
coke  consumed  in  this  country  is  toade  in  by-product  recovery 
ovens;  in  November,  1917,  some  8, 700, of  these  ovens  were 
ready  or  in  operation,  and  many  more  were  being  erected ;  the 
coke  from  these  ovens  is  as  satisfactory  for  smelting  purposes 
as  that  obtained  from  bee-hive  ovens.  There  is  a  substantial 
margin  for  economy  in  the  fuel  consumption  of  iron  and 
steel  works,  and  Mr.  Talbot  outlines  a  concrete  scheme  which 
the  sub-committee  regards  as  making  out  a  strong  case  on 
practical  a«  well  as  theoretical  lines  for  the  erection  of  econo- 
mical "  unit  ■  works  near  coalfields,  with  shipping  facilities, 
for  steel  production.  With  regard  to  fuel  economy  in  power 
stations,  the  report  indicates  that  the  question  of  carbonising 
qnd  gasifying  coal  as  a  preliminary  to  its  use  for  steam  raising 
is  still  open,  pending  further  research  on  aU  the  issues  in- 
volved. The  sub-committee  considers  that  there  is  a  definite 
field  for  the  use  of  gas  engines  in  special  circumstances,  where 
-the  most  suitable  units  are  of  relatively  small  size — say,  under 
3.O0O  or  4,000  Kw.  A  strong  opinion  is  expressed  in  favour 
of  the  creation  of  a  body  of  trained  experts  in  order  to  further 
the  use  of  more  scientific  methods  for  the  prepaiation  and  usm 
of  fuel;  whether  these  expert*  would  be  employed  as  agenta 
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tjf  a  Goveruinent  dopartineut,  ns  agents  for  the  manufac- 
lui'ers  of  plant,  or  as  members  of  the  statVs  of  industrial  con- 
i-ems  is  a  matt-er  left  for  future  settlement.  The  Fuel  Re- 
search Board  hopes  to  l>e  able  to  pri)vide  farilities  for  obtain 
ma  such -trainiiiy. 

Mr.  Talbot,  in  his  report,  advocates  that  a  modem  aU-A 
plant  should  produce  from  300.000  to  500,(XK1  tons  of  steel  a 
year,  and  that  the  one  establishment  should  comprise  by-pro- 
duct coke  oTons,  blast  furnaces,  .steel  furnaces,  and  rolling 
mills,  turning  out  finished  steel  .sections  so  as  to  use  up  the 
surplus  power  and  heat  generated  at  the  ovens  and  furnaces. 
Me  discusses  the  organisation  of  such  a  plant  in  detail,  assum- 
ing that  gas  engince  fed  with  bla.st-furnace  gas  will  be  used 
for  driving  the  blowing  engines  and  for  generating  electric 
powiT.  With  a.  weekly  output  of  (),0<X)  tons  of  pig  iron,  the 
blast  engines  would  have  to  be  of  8, '250  i.h.p.,  and  the 
auxiliary  power  would  require  1,080  KW.  In  the  steel  works 
till'  auxiliary  machinery  would  require  .53.3  KW.  For  driving 
the  rolling  mills  10,817  kw.  would  be  needed.  Various  open- 
ings for  economy  are  referred  to.  The  author  afso  states  that 
the  export  of  coal  admirably  suited  for  making  the  best  coke 
sliould  be  prohibited,  as  it  places  our  iron  and  steel  industries 
.•it  a  disadvantage,  llie  linking  up  of  iron  works  by  an 
flectrical  network  would  provide  an  additional  means  of 
••eonomy.  the  surplus  energy  being  sold  to  outside  consumers. 
A  possible  saving  of  fuel  aggregating  7J  million  tons  per  an- 
num is  .suggested,  but  to  achieve  this  would  involve  the 
entire  or  partial  scrapping  of  most  of  the  exi.^ting  works, 
and  a  large  capital  outlay. 


WAR  ITEMS. 


Members  of  the  I.E.E.  and  the  Military  Service  Act,  1918. 

■ — The  Council  of  the  Institution  has  been  in  communication 
\vith  the  Ministry  of  National  Service  with  reference  to  the 
utilisation,  with  due  regard  to  their  skill,  of  members  of  the 
institution  called  up  for  military  service-  under  the  above 
Act.  With  a  view  to  their  being  po.sted,  as  far  as  vacancies 
au'  available,  to  technical  units,  members  of  the  new  iijilitary 
Mge,  on  being  called  up  for  military  service,  are  therefore 
invited  to  communicate  with  the  Secretary  of  the  Institution, 
who  will  supply  them  with  the  form  and  certificate  approved 
by  the  Ministry  f^or  this  purpose. 

Our  Letters  Irom  France. — A  Major,  WTitinfj  from  France 
under  date  August  '25th,  1918,  says:  — 

"Please  accept  my  thanks  for  sending  me  the  EIjECTrical 
Reviev/  during  past  month.  Am  very  pleased  to  see  that  you 
are  endeavouring  to  get  a  move  on  with  the  manufacturers 
as  regards  the  pushing  of  British  productions  for  after  the 
war.  As  far  as  this  country  is  concerned,  there  should  be  a 
very  laage  market  here  for  electrical  gear  of  all  kinds.  It  is 
sad.  indeed  to  see  the  valuable  machinery  absolutely  wrecked 
beyond  aU  possible  repair;  turbines  pierced  by  shrapnel  and 
hit  by  H.E.,  large  three-phase  generators  with  a  big  hole 
where  a  shell  has  gone  through,  switchboards  merely  a  heap 
of  .scrap,  transfomiers  merely  tangled  wire.  The  Boche  has 
found  some  of  this  gear  very  useful,  inasmuch  as  he  has 
transported  a  lot  of  the  stuff  away  either  for  shell  produc- 
tion, or  else  to  fit  up  his  wonderful  underground  quarters, 
generally  well  lit  up,  at  lea^st  sixty  feet  below  the  surface, 
i  le  usually  takes  away  all  bearings,  &c.,  from  the  large  steam 
engines,  which  are,  as  a  general  rule,  of  the  horizontal  type, 
.•ind  in  many ,  instances,  very  modern.  It  will  take  years  to 
get  this  country  into  good  shape  once  more,  as  everywhere 
is  battered  beyond  all  knowledge,  merely  tangled  wreckage, 
so  that  the  English  ninnufacturers  should  get  busy,  an  as  to 
give  good  delivery. 

"  We  are  .stiU  as  busy  as  ever  out  here,  and  our  special 
type  of  work  does  not  put  us  very  much  in  the  lime-light,  so 
that  our  exploits  will  have  to  be  WTitten  up  apren  la  guerre 
as  we  shall  have  plenty  of  time  whilst  waiting  for  jobs,  which 
problem,  it  is  to  be  hoped,  the  institutions  will  tackle,  and 
are  now  making  arrangements  to  cope  wjth,  after  the  war. 
It  is  to  be  hoped  that  manufacturers  and  other  employers  will 
reali,se  what  various  phases  one  has  been  through  out  here, 
in  order  to  assist  in  a  small  way." 

Reconstruction  Measures  Abroad.— Firms  who  desire  to 
know  what  their  rivals,  notably  those  in  enemy  States,  are 
doing  and  planning,  and  what  are  the  economic  conditions 
and  trading  prospects  in  foreign  countries,  can  now  obtain 
two  valuable  War  Office  publications  issued  fortnightly,  the 
Economic  and  PLeconstruction  Supplements  to  the  Dfiily  He- 
view  of  the  Foreign  Press.  The  price  of  these  supplements 
will  be  6d.  The  Economic  Supplement  deals  with  trade  and 
comrnerce,  railways  and  shipping,  banking  and  finance,  labour 
conditions,  social  and  economic  policy,  and  legislation.  &c. 
The  P.econstruction  Supplement  describes  the  measures  being 
taken  or  suggested  in  Germany  and  elsewhere  in  connection 
with  the  return  to  peace  conditions.  The.se  publications  will 
be  is.sued  by  His  Majesty '.s  Stationery  Office,  and  can  be  pur- 
chased through  any  book.seller  or  directly  from  H.M  Sta- 
tionery Office. 


Tliyssen's  War  Profits. — .According  to  the  "  Norddeutsclie 

AUgemeuie  Zeitung,"  the  balance-sheet  of  the  Thyssen  Steel 
Works  at  Hagendingen,  which  has  a  capital  of  marks  1  mill., 
has  made  a  gross  jirofit  of  marks  10  mill.  With  a  capital  of 
marks  1  mill,  the  total  assets  .stand  at  marks  8;s  mill  '  Tlie 
Thy.ssen  group,  who  own  all  the  shares,  have  ii  balaiu.-  due 
to  them  of  marks  35  mill. 
•  •  Tradinji;  with  the  Enemy. — The  "  London  Gazette  "  for 
August  •2ord  contains  further  lists  of  bodies  aiul  iiersons  in 
the  following  countries  with  whom  trading  is  ))rohibited  :  — 
Argentine;  Bolivia:  Brazil;  Chile;  Columbia;  (}osta  Rica; 
Cuba;  Ecuador;  Guatemala;  Honduras;  Mexico;  ..Morocco; 
Netlieilauds;  Netherland  East  Indies;  Nicaragua;  Pi'iii ;  Sal- 
vador; Spain,  and  Sweden. 

Exemption  Applications. — .'\l  Oxford,  Messrs.  |.  V..  i;Hioli 
and  Co.,  electrical  engineers,  appealed  for  C.  .1.  jMaiilcy  (5U. 
grade  J),  manager,  and  two  months'  temporary  exemption 
was  conceded. 

Bath   Tribunal   has   gj'anted    three   months'   exemption    to ' 
HadclilTe    Dodd    (43,    grade   1),   employed    with    the    Eleclrie 
'ri'amways,  Ltd. 

At  Cranbrook  (Kent),  an  api>eal  filed  by  B.  A.  S.  Rnwles 
(■18),  electrician,  was  allowed  to  be  withdrawn,  as  he  lias 
taken  up  work  of  national  mportance. 

At  Ryde,  exemption  until  February  1st  has  been  granted 
to  A.  I<\  White  ('27),  engmeer,  with  the  Isle  of  Wight  Electric 
Light  Co. 

At  Mansfield  Woodhouse,  exemption  was  applied  for  G. 
llarliag  (.34,  grade  1),  electrician  witB  Mr.  H.  liouse,  the 
only  man  left,  and  who  is  working  78  hours  )X'r  week.  He 
was  granted  six  months,  and  excused  Volunteer  sei'ivce. 

At  Maidstone,  six  month.?'  exemption  has  been  granted 
to  E.  J.  Freed  (42,  grade  3),  tramway  inspector  with  tlu' 
Corporation. 

At  Barnes,  S.W.,  Mr.  C.  S.  Davidson,  electrical  engineer 
to  the  U.D.C.,  applied  for  exemption  for  A.  J."  Trump  (47, 
grade  Bl),  boiler  cleaner  at  the  electricity  works.  The  cleilc 
advised  that  the  man  was  in  the  list  of  certified  occupations, 
but  the  National  Service  Representative  dissented.  Mr. 
David.son  contended  that  Trump  was  a  skilled  JaboijLrer,  and 
came  within  the  list.  It  was  decided  to  ask  the  Tribunal  at 
Piichmond-on-Thames  to  hear  the  case. 

Guildford  Rural  Tribunal  has  granted  two  months'  exemp- 
tion to  E.  .'\.  West  (47),  electrician,  of  Albiny. 


BUSINESS  NOTES. 


Co-operative  Electric  Lamp    Users. — The  Registrar  of 

Friendly  Societies  has  ^'■iven  notice  of  the  cancellation,  at  its  own 
request,  of  the  registry  of  the  Electric  Lamp  Users'  Co-operative 
Society,  Ltd.  CRejr.  No.'  1.26.5  R.,  Dublin). 

Japanese     Electrical     Trade    Activity    io    China. — 

Japanese  electrical  ensjineers  h.ave  an  ambitious  scheme  for  replacing 
the  (ierman  electricians  in  the  market  in  China,  and,  after  the  war, 
tryinfc  to  contest  that  big  commercial  theatre  with  American  and 
British  engineers.  Recently  a  party  of  Chinese  business  men  and 
journalists  arrived  in  Tokio  in  compliance  with  an  invitation  from 
the  organisers  of  tlie  Electrical  Exhibition  which  took  place  at 
Uyena  Park,  .lapanese  electrical  industries  have  so  far  supplied 
China  with  electric  lamps,  wires,  and  cables  through  their  estab- 
lishments at  Shang:hai.  One  of  the  latest  of  them  lias  also  the 
supply  of  these  groods  in  sisrht.  But  the  opportunity  offered  by  the 
fierman  withdrawal  and  the  stoppage  of  the  supply  from  Creat 
Britain  and  America  of  electrical  m.achinesare  now  being  seized  on. 
and  in  the  Electrical  Exhibition  the  preparedness  of  .Japanese 
enprineers  in  this  new  campaiern  was  clearly  depicted. 

According,'-  to  the  latest  official  census  the  capital  invested  In  the 
mechanical  industry  in  .Tapan  is  estimated  at  l!<0,000,000  yen 
I  (yen  =  23. 0'.d.  at  par),  which  is  principally  represented  by  machine 
shops  and  rolling  stock  works.  The  total  estimated  value  of  turnovers 
is  :^00,000,000  yen  a  year,  and  no  small  part  of  the  figure  is  in 
■machines.  Power  supply  and  electric  transportation  systems 
number  more  than  7iiO,  and  the  capital  invested  .amounts  to 
(1(10,000,000  yen.  The  power  generated  is  above  L(JUO,UUO  H.P.,  and 
the  mileage  of  railways  is  upwards  of  1,000  miles. 

Tlie  exports  from  .Fapan  of  electrical  lamps  and  apparatus  are 
estim.ated  at  7,300,000  yen  a  year,  which,  considering  the  fact 
that  .Tapan  was  dependent  entirely  on  foreign  supplies  several  years 
ago.  is  retrarded  as  showing  satisfactory  profrress. 
.  At  the  Uyena  Park  Exhibition  almost  all  departments  of  the 
.electrical  industry  and  science  were  covered,  and  the  exhibitors, 
numberinpf  227,  included  almost  all  the  leadiufr  manufacturers.  In 
f  the  first  department,  dealing  with  the  domestic  uses  of  electricity, 
several  firms  exhibited  their  products.  The  second  department, 
dealintf  with  the  electrochemical  industry,  showed  the  rapid 
develojiment  of  this  new  line  in  .Japan,  showing  cheiuical  andother 
products  of  various  companies.  This  department  contained  the 
exhibits  of  steel  works  and  alkali  works  which  have  been  started 
under  the  .stimulating-  influences  of  the  war.  The  third  and  fourth 
departments  dealt  with  electrical  apparatus  and  the  modern 
jlevelopment  of  communications  by  means  of  electricity.  In  these 
sections  .Tapan-m.ide  wireless  telegraph  apparatus,  telephon«# 
apparatus,  and  all  kinds  of  apparatus  are  shown,  their  manufac- 
turers including  several  big  firms, — BQavd  uf  Trade  Joitrnat, 
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Bankruptcy  Proceedings.— -T.  E.  Whitehoise.  Golders 

Green,  managing'  director  of  au  electrical  engineering  company. — 
Rel^e  of  trustee,  Augrust  16th,  191S. 

Non-Ferrons    Metal    Industry    Act.— Fmilier  names  of 

those  to  wlioni  liceuce.s  huve  Ijeen  jfraiitcd  muler  this  .\ct  api>ear  in 
the  ].'u„Um  (lau'tt:-  for  AujTuat  27th. 

Book     Notices. — List  of    Electrical    Undertakiiifia     in 

India.  Calcutta  :  Supt.  Government  PrintiDg.  India.  Pp.  vi.  +  fi4. 
Price  Rs.  4  or  6s. — This  statistical  return  has  bees  compiled  in  the 
ofece  of  the  electrical  adviser  to  tlie  Government  of  India.  5[r. 
J.  W.  Meares,  and  is  corrected  up  to  191l!-17.  Small  installations 
have  been  omitted.  Part  I  deals  with  public  supply  undertaking's, 
which  numljer  about  2S,  havinjf  a  total  installed  capacity  of 
1U4,270  K\v..  total  connected  load  129. .'iSl  KW..  and  an  output  of 
VA  million  units  sold  per  annum.  Of  the  total  load  connected, 
private  lighting  and  fans  account  for  .■J7,000  KW..  traction  for 
^|00  KW.,  and  other  power  uses  for  64,000  KW.  The  generating 
plant  comprises  r,.T13  KW.  d.C.  and- 97.557  KW.  a.C.  :  48,703  KW.  is 
driven  by  steam.  1.942  KW.  by  oil,  and  ."i3,625  kt\'.  by  water  power  ; 
The  total  number  of  consumers  is  37.260.  and  the  total  output 
154  million  units  sold.  Part  II  shows  that  there  are  six  tramway 
undertakings,  carrying  126  million  passengers  per  annum,  with 
14  million  car-miles.  Part  III  deals  with  private  electrical 
'  installations  over  200  KW..  which  aggregate  80.317  KW.,  used 
mainly  for  power.  Part  IV  relates  to  undertakings  in  Native 
States,  aggregating  26.210  KW.  of  plant,  and  having  a  total  output 
nf  1113  million  units  per  annum.     This  is  nearly  all  A.C. 

In  all,  the  generating  plant  capacity  amounts  to  215,400  KW., 
mainly  A.C,  of  which  129.400  KW.  is  driven  by  steam  and 
78,000  KW.  by  water  :  the  total  load  connected  is  235.000  KW..  and 
the  total  units  generated  are  about  500  millions  per  annum.  Small 
factories.  &c..  under  200  KW.  would  probably  add  1^,000  KW.  and 
40  million  units  per  annum. 

Financial  and  technical  detaOa  are  given  of  a  number  of  under- 
takings concerned.  Notwithstanding  an  editorial  reference  to  cost 
and  shortage  of  paper,  at  least  thrice  as  much  of  that  precious 
material  is  used  as  would  have  amply  served  to  contain  the  data, 
many  pages  being  practically  blank  and  others  "  sparsely  popu- 
lated." The  plant,  we  are  pleased  to  notice,  is  mainly  of  British 
origin.  The  tables  will  be  of  great  use  to  exporting  firms,  who  are 
constantly  inquiring  of  us  as  to  the  voltage  and  frequency  of  supply 
nf  foreign  undertakings. 

<',ilixtinil  RrjKirt  of  Eleetric  Un/JertaUhigs:  in  Japan.  Tokio. 
.Injian  :  Direction  General  of  Electric  Exploitations.  Department  of 
Communications.  Pp.  iv.  -  20. — This  report  gives  data  of  under- 
takings of  various  descriptions,  which  total  2,61 7.  of  which  l,19.->are 
operated  by  water  power,  854  by  steam,  and  56.S  by  gas :  2,445  stations 
have  a  capacity  less  than  1,000  KW.,  1.717  of  these  being  below 
50  KW.  :  25  are  over  10,000  KW.  Of  546  undertakings  of  which 
the  ownership  is  stated,  26  are  owned  by  municipalities  and  499  by 
joint-stock  companies.  Classified  with  regard  to  motive  power, 
the  hydro-electric  stations  have  a  plant  capacit,v  of  424,247  KW.  ; 
steam.  252.599:  gas,  26,329;  total,  703,175  KW.  Hydro-electric, 
generating  stations  number  363  :  steam,  133:  gas,  135  ;  total,  631. 
Presumably  many  of  the  undertakings  take  bulk  supply  from 
others.  a.s  there  is  a  very  great  disparity  between  the  number  of 
undertakings  and  the  number  of  generating  stations  tabulated. 
Other  tables  relate  to  the  length  of  electric  lines  and  number  of 
supports  :  mile^e  of  tramways  (1.368  miles  single  track)  and 
number  of  cars  (total  4,492)  ;  number  of  lamps  connected  (average 
18  lamps  of  135  C.P.,  or  362  watts,  per  100  of  population)  :  number 
of  motors,  kc.  connected  (total  motors  466,335  KW..  other  appli- 
ances 7.'i.l83  KW.)  :  power  supply  to  industries  (625.286  H.p.)  : 
tariffs  ;  capital,  revenue,  expenditure,  ^c.  :  and  progress  tables. 
from  1903  to  1916,  in  which  period  the  total  KW.  capacity  has 
increased  from  44,252  to  805,289  and  the  capital  mvested  from 
£180.000  to  11  millions  sterling. 

Mffah  ami  AUoi/s.  London:  Tlie  ^Mfd  Indnxtry.  Price  Ss. 
net.—  This  is  a  set  of  tables  containing  the  percentage  composition 
and  other  particulars  of  over  500  metals  and  non-ferrous  alloys  : 
the  data  include  particulars  of  all  the  known  metals,  breaking 
strengths,  specific  resistances,  specifications  of  bronze  and  brass 
castings,  melting  and  Ijoiling  point.s  of  metals,  electrochemical 
equivalents,  and  data  relating  to  Admiralty  alloys. 

Brailfiiiil  Engineer! ml  iSocieti/ :  Journal  of  Proceed inif.i. — 
Although  the  Society  has  been  esta.blished  since  1899,  this  is  the 
first  ocqsion  •n  which  ita  proceedings  have  been  recorded  in  the 
form  of^  jom-nal.  .Judging  by  the  contents  of  this  volume  of 
some  140  pages,  the  lack  of  a  permanent  record  of  the  previous 
proceedings  has  lieen  a  distinct  loss  to  our  technical  literature  :  we 
congratulate  the  Society  on  its  excellent  work  during  the  Session 
19lr,-17,  .ind  cordially  endorse  the  Editors'  hope  "that  this  volume_ 
will  be  the  first  of  a  long  series  of  useful  publications."  Amongst 
other  papers  which  it  contains  are  the  following  : — "  Some  Modern 
Developments  in  Steam  Engine  Practice,  "  by  Mr.  W.  Eastwood  : 
"  Submarines,"'  by  Prof.  G.  F.  Charnock  :  '"  Principles  of  Continuous 
Current  Motor  Starters,"  by  Mr.  W.  Howard  Brown  :  "Testing 
of  Steam  Plant,"  by  Mr.  R.  K.  Derbyshire  ;  "'  Economical  Steam 
Raising. "  by  Mr.  C.  E.  Stromeyer  :  "  Economical  Working  of  the 
Boiler  Housej"'  bv  Mr.  W.  Holehouse  ;  and  "Rope  Driving. "  by  Mr. 
E.  Hart.  In  these  papers  there  is  a  store  of  valuable  information, 
and  we  have  no  doubt  that  the  Journal  will  be  a  source  of  added 
strength  to  the  Society,  and  profit  to  its  members, 

'file  Place  and  Importance  of  Science  in  Education.  By  Ed.  C. 
Reed.  From  the  author. — In  this  address,  held  before  the  ""  Asso- 
ciation for  the  Scientific  Development  of  Industry,"  Manchester, 


the  author  urges  the  importance  of  taking  the  current  while  it 
serves,  and  forestalling  any  possible  reaction,  by  incor]X)rating  in 
our  educational  system  a  proper  course  of  training  in  science  and 
scientific  methods. 

Tlie  Briti.':k  Scientifu-  Products  Euliiliitioii.  Pp.  xxiii  +  236. 
Eon  don  :  The  British  Science  Guild.  Price29.6d.net. — Thedesorip- 
tive  catalogue  of  the  Exhibition  organised  by  the  British  Science 
Guild,  and  held  at  King's  College,  Strand  (^ -August  12th  to  Septem- 
ber 7th).  is  a  publication  possessing  permanent  value.  It  is  not 
merely  useful  as  a  guide  to.  and  souvenir  of.  the  Exhibition,  but  is 
an  authoritative  record  of  the  development  of  products  and  appli- 
ances of  scientific  and  industrial  interest  which  prior  to  the  war 
were  obtained  chiefly  from  enemy  countries,  but  which  are  now- 
being  produced  in  the  United  Kingdom.  Apart  from  the  descriji- 
tive  notes  on  the  products  exhibited,  there  are  highly  interesting 
and  instructive  articles  dealing  with  recent  developments  in  the 
various  branches  of  industry,  contributed  by  the  leading  authorities 
in  their  respective  spheres.  As  only  a  limited  numljer  of  catalogues 
has  been  printed,  early  application  should  be  made  for  copies. 

Trade    Announcements.- Mr.   Gkoruk   Bookman   has 

removed  from  Stamford  Street,  S.E.,  to  38,  Brooke  Street,  Holborn, 
E.C.I.     Telephone  :  '-Central  11610."" 

We  learn  from  Mr.  Herbert  H.  Berry  that  he  has  purchaseil 
from  Messrs.  Ferranti.  Ltd.,  of  HoUinwood,  Lanes.,  the  whole  of 
the  patents,  stock,  and  tools  in  connection  with  their  electric  heat- 
ing and  cooking  business.  Mr.  Berry  has  transferred  the  whole  of 
this  heating  and  cooking  business  to  the  Jackson  Elkctric  .Stove 
Co.,  Ltd.,  of  38.  Blandford  Street.  W.,  who  will  continue  to  deal 
ivith  all  inquiries  and  orders  arising  therefrom.  Mr.  Berry  has 
acquired  an  interest  in,  and  has  been  appointed  a  director  of.  the 
Jackson  Electric  Stove  Co. 

Messrs.  "  Lamlok,"  of  36.  Rusthall  Avenue,  Chiswick,  announce 
that  they  have  disposed  of  the  sole  manufacturing  and  selling 
rights  in  the  Lamlok  Adjustable-cord  Grip  Patent  10,423/17  to  the 
Edisox  Swan  Electric  Co.,  of  Ponders  End. 

F.B.I. — The  Federation  of  British  Industries  has  invested 

a  further  £50.000  in  National  War  Loan. 

Catalogues  and  Lists.— ^Iessrs.  Broom  i<:  Wade,  Ltd., 

High  Wycombe. — Catalogue  No.  11.  of  24  pages,  containing  full 
illustrated  information  respecting  Hyatt  roller  bearings  as  applied 
to  cranes,  trucks,  and  transportation  appliances  generally  ;  also 
particulars  of  load  capacities,  limits  of  measurements,  directions  for 
installation  and  lubrication,  lists  of  installations,  iNcc.  Copies  ma/ 
be  obtained  on  application. 

VisLOK.  Ltd.,  3,  St.  Brides  House.  SalLsbury  Square.  E.G.  4. — 
'   List  of  users  of  Vislok  safety  lock  nuts. 

Liquidations. — British  Tele(;baph  Instrument  Co.. 

Ltd. — In  voluntary  liquidation.  Liquidator,  Mr.  J,  H.  Webb,  4, 
Kuskin  Walk.  Heme  Hill.  London.  S.E. 

Frictionless  BEARiNd  Metal  Cc,  Ltd, — A  petition  for 
winding  up  this  company  has  been  presented  to  the  (k)urt  by  M. 
Harris  &  Son,  Ltd..  judgment  creditors,  and  it  is  to  l>e  heard  on 
October  15th. 


LIGHTING  AND  POWER  NOTES. 


Armadale.— Mains  Extensions. — The  Scottish  Central 
Electric  Power  Co.  is  erecting  an  overhead  cable  through  Armadale 
for  the  pui-jiose  of  connecting  several  public  works. 

Carrickmacross  (Co.    Monaghan).— E.L.    Charges.— 

On  the  E.L.  Co.  tendering  for  the  supply  of  electricity  during  the 
winter  season  at  lOd.  per  unit,  members  of  the  L^.D.C.  objected,  on 
the  ground  that  the  charge  for  private  lighting  was  Sd.  per  unit, 
and  a  deputation  has  been  appointed  to  wait  on  the  company. 

Continental.- SWITZERLAND. — A  new  comji^any  lias  been 

formed  under  the  name  Schweizerische  Kraftiiljertragung.  A.-G. 
fiir  Verwertung  iind  Vermittlung  von  Elektritzitiits.  This  is  a 
fusion  of  the  North-East  Swiss  and  the  Berne  generating' 
stations,  with  the  object  of  making  it  possible  to  utilise  the 
stations  of  the  two  companies  to  the  fullest  extent.  The  net- 
works of  the  two  undertakings  are  to  be  connected  by  a  high- 
tension  line  at  100.000  volts.  This  line  will  have  the  further 
advantage  that  other  supply  stations  within  reach  will  be  .able  t<i 
(traw  energy  from,  or  supply  energy  to.  the  combined  network. 
The  interconnection  of  the  system  wUl  provide  a  common  network 
over  the  principal  areas  of  Switzerland. —  Elehtroindustrie.  May  15th. 

f '  Swedes. — The  Alglunds  Elektriska  Kraft  Aktiebolag  is  a  new 
undertaking  which  has  lately  been  formed  at  Anaset  to  undertake 
the  supply  of  electrical  energy  for  lighting  and  power  purposes  in 

,the»Alglund  district.  Another  new  concern  is  the  Burlidenskraft- 
stations  Aktiebolag.  organised  in  Burliden  for  a  similar  purpose. 
In  lx)th  cases  the  capital  is  relatively-  small. 

Dunfermline. — Price    Incrk.4Se. — Tlie   Fife  Tramway, 

Light,  and  Power  Co.  has  incre.ised  its  charges  for  electricity  for 
l)Ower  and  lighting  by  a  further  ir,-;  per  cent.,  making  50  jier  cent, 
over  pre-war  prices. 
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Glasgow.— ScB-STATiONS. — In  view  of  the  early  comple- 
tion of  the  uew  power  station  at  Dalmamock,  a  Committee  has 
been  appointed  to  report  on  the  necessity  of  additional  and  eulaiged 
sub-stations. 

Haddersfield. — PRinE    Increase. — From    the    end    of 

Septeuiber  the  T.C.  has  decided  to  increase  the  ohariJjes  for  elec- 
tricity by  a  further  IL'J  per  cent.,  making'  .">tp  per  cent,  over  pre-war. 
charges. 

Kingswinford. — Price  Increase. — The  Midland  Electric 

Co.  has  raised  the  price  of  electriRity  to  the  U.D.C.  by  a  further 
00  per  cent.,  making  an  advance  of  "5  per  cent,  over  pre-war  rates. 

London.  -  li'i'i^'tiTON. — Year's  AVorkixg. — The  annual 
accounts  of  the  electricity  undertaking  for  the  year  ending  March 
3l8t  last,  show  capital  expenditure  of  £591,77!).  an  increase  of 
£13.839;  income,  £87.339.  an  increase  of  £.").2.i2;  expenditure, 
£.55.147,  an  increase  of  £4.018;  gross  profit,  £32,li(2.  an  increase 
of  £1.234  ;  net  profit,  £2,522,  an  increase  of  £449.  The  units  sold 
numbered  9.554.210  (public  lighting.  1037,440  ;  private,  2,378,014), 
a  decrease  of  90,038  :  average  price  obtained,  2'29d.  ;  cost  per  unit 
sold,  20.3d.  Thenumber  of  consumers  was  3,803  ;  load  factor,  17'94  ; 
maximum  load,  6.077  k.v.a.  ;  and  the  capacity  of  plant,  9,800  KW. 

Maidstone. — Year's  Working. — The  report  of  thp 
Corporation  electricity  undertaking  for  the  year  ending  March 
31st  shows  a  net  surplus  for  the  year  of  £745.  The  sales  for 
lighting  only  account  for  724  per  cent,  of  the  total  sales  :  average 
total  cost  per  unit  sold  was  r53d..  against  152d.  last  year,  and  the 
average  revenue  was  I'Btid.,  against  r69d.  Total  capital  expended 
was  £110,518,  an  increa.se  of  £4,409.  and  that  outstanding  was 
£54,534,  against  £tiO,890.  Total  capital  charges  were  £7,285,  an 
increase  of  £197  ;  total  revenue  £20,630,  an  increase  of  £3,894  ; 
total  costs  £18.600,  an  increase  of  £4,237  ;  and  gross  profit  £8,030, 
a  decrease  of  £244.  Number  of  units  sold  was  3,866,684,  an  in- 
crease of  629,943:  number  of  consumers  connected  1,133,  an  in- 
crease of  41  ;  maximum  load  recorded  1,643  KW.,  an  increase  of 
397  KW.  ;  and  load  factor  32'8  per  cent.,  against  29'6  per  cent.  The 
units  sold  were: — Private  lighting  306,711,  a  decrease  of  7.012: 
public  lighting  34,941.  an4ncrease  of  21.487  ;  power  2,963.529,  an 
increase  of  528,496  ;  traction  354,937,  an  increase  of  17,955  ;  heat- 
ing 164,916.  an  increase  of  57,762  ;  and  cooking  41,650,  an  increase 
of  11,155.  Hitherto  the  supply  has  been  low-pressure  D.C. ;  but 
during  the  year  the  Committee  decided  to  install  high-tension, 
three-phase.  A.c.  plant.  The  contracts  already  placed  include  one 
30,000-lb.  water-tube  boiler  with  superheater  and  mechanical 
stokers:  one  1,500-KW.  Ljungstrom  turbo-alternator  with  oon- 
densing  plant  and  auxiliaries:  e.h.t.  and  l.t.  •  switchgear  :  one 
1.000-KW.  rotary  converter  ;■  E.H.T.  cable,  and  a  new  balancer  of 
100  KW.  capacity. 

Oldham. — Wages. — In  iiccordancc   with    the   award   of 

the  Committee  on  Production,  the  Electricity  Committee  has 
granted  its  employes  who  are  members  of  the  E.T.TJ.  an  increa.se  of 
iis.  6d.  per  week. 

South  Africa. — According  to  U.S.  Vumiwirc  Frpor/s,  elec- 
tricity has  come  into  extensive  use  in  South  Africa  for  lighting  an'd 
power  purposes,  especially  in  the  Transvaal.  Apart  from  the 
power  generated  at  the  mines,  836,437,817  KW.-hours  were  supplied 
during  1916  by  the  various  stations  of  corporations  and  munici- 
palities and  by  the  public-supply 'companies  in  the  Union.  Of  the 
total.  784.847,599  KW.-hours  were  alternating-current,  of  which 
783,689,784  KW.-hours  were  used  for  lighting  and  power,  and 
1,157.815  KW.-hours  were  converted  into  direct  current  for  tram- 
ways. In  the  mines  and  industries  of  the  Transvaal,  Cape 
Province,  Orange  Free  State,  and  Natal  there  are  in  use  782  direct- 
ourrent  generators  liaving  a  total  capacity  of  65,039  KW.,  240  , 
alternating-current  generators'  of  an  aggregate  capacity  of 
255,697  KW.,  4,367  direct-current  motors  having  a  total  capacity 
of  85.347.  H.P.,  and  7,377  alternating-current  motors  totalling 
462,848  H.P,  capacity. 

Southend. — Prke  I.xchease.— From  the  ne.xt  reading 
of  the  meters,  the  T.C.  has  increased  the  charges  for  electricity  for 
lighting,  power,  and  tramways  by  15  per  cent.  :  consumers  by  con- 
tract have  been  given  three  months'  notice  of  the  increase.  No 
more  slot-meter  consumers  are  to  supplied  at  present. 

Stirling.— Price  Increase.— The  T.C.  has  increased  the 

i;harge8  by  IJd.  per  unit  for  private  lighting,  and  by  2d.  per  unit 
to  slot-meter  consumers— making  the  present  price  7d.  per  unit  in 
each  case. 

Welshpool. — E.L.     Scheme.  —  The    T.C.    proposes    to 

appoint  a  Rnb-Oommittee  to  consider  an  electric  lighting  scheme. 


TRAMWAY  AND  RAILWAY  NOTES. 

Aberdeen. — Pooi>  Delivery  Service. — The  Corpora- 
tion Tramways  Committee  proposes  to  extend  the  present  facilitifs 
for  carrying  parcels  to  include  the  delivery  of  bread  and  meat  from 
shops  by  means  of  messengers  who  would  leave  the  cars  at  certain 
points, 

Accrington. — Year's  Working.— The  total  income  of 
the  Corporation  tramway  department  for  the  past  year  amounted 
to  £36,791,  an  increase  of  £5,360  compared  with  the  preoedinf? year, 


and  the  expenditure  was  £33.451,  an  increase  of  £2,020.  The  gross 
profit  of  £3,340  compares  with  a  deficit  of  £977  in  the  previous' 
year.  Debt  repayment  amounted  to  £4,073,  interest  to  £4,782,  and 
income-tax'  to  £554  ;  £4,558  has  been  transferred  from  the  borough 
funds  to  the  tramway  account  since  the  inauguration  of  the 
system.     The  depreciation  and  renewivls  fund  stamls  .at  £19,606. 

Australia.    Melisournk. — Controi,    of  Tramways. — 

A  deputation  wliich  waited  on  the  Minister  of  Public  Works  to 
discuss  the  question  of  the  control  of  the  tramway  undertaking- 
was  informed  that  the  accumulated  profits  (apjiroaching  .£500,00(1) 
must  not  lie  used  for  the  reduction  of  the  rates,  that  the  tramways 
must  submit  to  some  restrictions,  and  that,  as  they  compete  with 
the  railways,  they  must  contribute  £50,000  per  annum  to  the 
Government,  which  is  the  estimated  loss  caused  to  the  railways 
through  tramway  competition.  These  proposals  are  not  accept- 
able to  the  municip.alities  concerned. 

Sydney. — New  Cau.s. — A  new  style  of  tramcar  is  being  con- 
structed by  the  tramway  department,  and  has  so  far  been  found 
satisfactory.  The  car  is  of  the  "Dreadnought''  type,  the  top  is 
entirely  covered  in  (instead  of  the  ends  being  covered  with  canvas 
blinds),  and  the  trucks  are  made  lighter,  so  that  the  cars  can  run 
coupled  together.  If  the  public  trials  are  satisfactory,  this  style 
of  car  will  probably  be  .adopted  as  a  standard  pattern  for  the 
whole  of  the  N.S.VV.  tramway  system. 

Bath  and  Weston-super-Mare.— Strike.— The  women 

employes  who  have  been  on  strike  have  been  given  the  53.  per  week 
bonus  which  they  demanded. 

Croydon. — The    Ministry    of    ^lunitions   has   issued    a 

certificate  placing  the  Corporation  tramways  under  the  Munitions 
Act.  It  is  explained  that  this  has  nothing  to  do  with  the  strike, 
and  is  the  result  of  prolonged  negotiation.  The  Sunday  morning 
service  has  been  resumed. 

Dewsbury   and    Spen   Valley.— Fare  Revision.- The 

Heavy  'Woollen  District  Electric  Tramways  Co,  has  increased  the 
original  lil.  tares  to  lid.,  and  reduced  the  number  of  cars  in 
.service. 

Electric  Vehicle  Progress. — Sheffield  Corporation  has 
a))proveil  of  an  arrangement  whereby  two  British-built  electric 
'chassis  are  to  be  purchased  instead  of  those  on  order. 

In  consequence  of  the  inci-eased  cost  of  coal,  Walsall  Corporation 
has  raised  the  price  of  energy  for  electric  vehicle  battery-charging 
by  20  per  cent. 

Glasgow. — Wages.  —  The    Tramways    Comniittee    has 

refused  to  grant  applications  for  the  following  increases  in  wages  : 
Traffic  and  other  male  staff,  women  drivers,  conductors,  and  othei' 
grades,  .£1  per  week  over  pre-war  rates  ;  male  drivers,  conductors, 
semi-skUled  workers,  and  labourers,  3s.  6d.  per  week. 

Ilford. — Strike. — Owing  to  the  strike  qf  women  employe's 
the  Council  tramway  service  ceased  work  last  week  ;  but  with  the 
help  of  members  of  the  staff,  several  cars  were  run  for  the  convenience 
of  workmen.  Mr.  Harvey,  tramway  manager,  and  Mr.  Owen 
Walters,  chairman  of  the  Tramways  Committee,  acted  as  driver  ■ 
and  conductor  respectively  several  times  last  week. 

Keighley. — Piailless  Traction.— Owing  to  the  difficulty 
of  effecting  repairs  to  the  motors  of  the  carSj  two  of  the  railless 
services  have  been  discontinued. 

Leeds. — The  suggestion  of  the  B.  of  T.  Tramways  Com- 
mittee that  employers  of  labour  should  arrange  various  times  for 
starting  and  finishing  work  and  for  meal  times,  in  order  to  relieve 
the  congestion  of  traffic  on  the  tramways,  has  not  met  with  any 
encouraging  response.  The  employers  have  not  yet  replied  to  the 
suggestions,  and  repre.sentatives  of  the  workjieople  say  they  are  not 
prepared  to  accept  any  alteration  unless  accompanied  byaschenieof 
shorter  hours. 

London. — Traffic  Obstructors  Fined. — Fines  of  £i, 
with  costs,  were  imposed  at  a  police  court  recently  on  each  of  two 
defendants  for  being  the  owners  of  vehicles  which,  owing  ta  their 
defective  condition,  broke  down  and  caused  an  obstruction  fo  the 
traffic  on  the  L.C.C.  tramways. 

HiGHiiATE. — Runaway  TRAMfAR. — A  tramcar  which  got  out 
of  control  on  Monday  was  pulled  up  by  another  car  pursuing  it, 
from  which  a  chain  was  thrown  and  fastened  to  the  runaway. 
What  might  have  been  a  serious  accident  was  thus  averted,  but  a 
police  officer  who  helped  in  the  feat  was  seriously  injured  and  is 
in  hospital. 

Strike. — The  women  strikers  on  the  tramways  and  omnibuses 
resumed  work  on  Friday,  last  week,  pending  the  decision  of  the 
Committee  on  Production  on  the  following  points  : — Whether 
Clause  14  of  the  award  of  .luly  9th  is  intended  to  nullify  anjt  pre- 
vious awards  ;  equal  total  payments  for  women  and  men  for  equal 
work  ;  the  present  change  of  payments  to  date  from  .luly  9th,  and 
future  changes  to  take  place  conjointly  for  men  and  Women. 

In  the  Provinces  generally  work  was  resumed  on  the  same  da.y. 
In  the  case  of  the  Southend  Corporation  undertaking,  the  employes 
refused  to  take  the  gars  out  on  Thursday  morning,  but  on  the  Cor- 
poration agreeing  to  pay  the  56.  per  week  increase  the  usual  services 
were  running  by  10  a.m. 

As  the  result  of  a  meeting  on  l''riday  night,  about  l,0oo  em- 
ployes of  the  underground  railways,  male  and  female,  ceased  work 
on  Saturday  morning.  The  lines  chiefiy  affected  were  the  Piccadilly 
and  Brompton,  Hanipstead  and  H'ighgate.  Bakerloo,  and  City  and 
South  London.     The  strike  was  not  authorised  by  the  National 
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Union  of  Railwaymen,  the  secretary  of  which  informed  the  Strike 
Committee  that  he  was  not  prepared  to  negotiate  for  a  settlement 
until  work  was  resumed.  On  Monday  the  Strike  Committee  recom- 
mended a  return  to  work  whilst  the  negotiations  were  taking  place. 
This  was  agreed  to,  and  a  resolution  that  a  holiday  should  be  taken 
on  Tuesday  and  work  resumed  on  Wednesday  was  carried  unani- 
mously. Meanwhile  all  the  lines  were  kept  open  and  a  restricted 
service  was  run.  A  numl)er  of  stations  were  closed,  and  the  others 
greatly  congested. 

Mr.  Wyatt,  of  the  Electrical  Trades  Union,  is  reported  to  have 
said  that  he  had  no  fear  that  the  trouble  would  involve  the  em- 
ployes at  the  generating  stations,  although  the  Union  supported 
the  principle  of  equal  pay  for  equal'  work. 

Middlesbroagh.  —  Proposed  Purchase.  —  A  special 
meeting  of  the  T.C.  is  to  be  held  to  consider  the  question  of  exer- 
cising its  right  to  purchase  the  portion  of  the  Middlesbrough. 
Stockton,  and  Thornaby  tramway  undertaking  belonging  to  the 
Imperial  Tramways  Co,,  which  is  within  the  Borough  of  Middles- 
brough, Application  for  purchasing  powers  has  been  made  to  the 
B.  of  T..  and  the  company  has  been  informed  by  the  Council  of  its 
intention.  ^ 

Oldham. — Year's  Workkg. — The  annual  report  of  the 

Corporation  tramway  department  shows  a  total  revenue  of 
£l,'il,411,  against  £127.28-1  in  the  previous  year  ;  working  expenses 
and  war  allowances  increased  from  £85.443  to  A  106,937.  The  car- 
mileage  was  2.121,092.  against  2,U10,()04,  and  passengers  carried 
numbered  28.703,000.  an  increase  of  four  millions.  The  number 
of  units  used  was  3;C53,4.55,  against  3.349,666.  The  average  traffic 
revenue  per  car-mile  was  16'8d.,  and  the  working  expenses, 
including  power,  were  12'ld. 

Omnibuses  on  Tramway  Routes.— -Replying  to  a  ques- 
tion by  Mr.  Gilbert  in  the  House  of  Commons,  Sir  A.  Stanley, 
President  of  the  B.  of  T,,  stated  that  omnibus  companies  had  been 
requested  not  to  increase  their  services  on  tramway  routes  where, 
to  secure  reduction  in  the  consumption  of  fuel,  tramway  services 
had  been  reduced. 

Rawtenstall. — Year's  Working. — For  the .  year  ending 

March  Slst,  the  income  of  the  T.C.  tramway  department  amounted 
to  £35,261,  or  1469d,  per  car-mile,  compared  with  £30,169  in  the 
previous  year.  Working  expenses  amounted  to  £21,279,  or  8'86d. 
per  car-mile,  against  £17,952.  Energy  cost  £4,924,  or  2'05d.  per 
car-mile.  Capital  charges  absorbed  .»■  12,694,  or  5'41d.  per  qar-mile, 
against  £12.490.  and  included  interest  on  loans,  £5,869 ;  sinking 
fund,  £5.7^2:  and  interest  on  accumulated  fund,  .£1,362.  The 
net  profit  w^  £1,187,  which,  with  £3,000  transferred,  to  the 
accounts  from  the  borough  rates,  was  placed  to  the  renewals  fund, 
Since  the  undertaking  was  commenced  in  1908  it  has  received 
financial  aid  from  the  borough  funds  to  the  extent  of  £16,954. 
Passengers  carried  numbered  6,062,849,  and  576,175  car-miles  were 
run  :  874,071  units  were  ased  during  the  year,  or  1'52  per  car-mile. 

Rio    Janeiro.— Electric    Omnibuses. — The    Brazilian 

Traction.  Light,  and  Power  Co.  has  obtained  from  the  Commercial 
Truck  Co.,  of  Philadelphia,  some  electric  accumulator  omnibuses  to 
be  used  on  routes  not  served  by  its  tramways.  The  omnibuses  are 
of  the  single-deck  type,  and  have  a  seating  capacity  of  32  passen- 
gers. The  vehicles  are  equipped  with  an  Edison  battery  of  72  cells, 
with  a  rated  capacity  of  350  ampere-hours.  Motors  are  placed  on 
each  of  the  four  wheels,  the  drive  being  through  concentric  gear- 
ing with  a  ratio  of  12' 14  to  1,  With  a  full  load  on  good  level  roads 
the  vehicle  can  run  35  miles  on  a  single  charge,  and  with  half 
load,  40  mUes,  Each  vehicle  can  make  12  round  trips  of  2'26  miles 
during  th^  day.  giving  a  total  daily  mileage  of  of  2712,  the 
running  time  being  tour  hours,  or  20  minutes  per  trip,  with  a  total 
of  24  stops.  During  the  tests  the  power  consumption  worked  out  at 
294  ampere-hours,  the  initial  voltage  of  89  dropping  to  73  at  the 
completion  ;  the  running  time  was  3  hours  59  minutes.  At  the 
start  the  battery  temperature  was  100'  F.,  and  at  the  finish  105°  F.. 
the  air  temperature  being  steady  at  58°  F. 

Sunderland. — Fare  Increase.— The  T.C.  has  increased 
the  existing  Id.  tramway  fares  to  l^d..  and  also  proposes  to  reduce 
the  services. 

West  Ham. — Strike. — The  workers  who  were  on  strike 

have  returned  to  work,  the  Corporation  having  granted  the  increase 
of  5s.  to  those  workmen  who  did  not  receive  a  recent  advance  in 
wages. 


TELEGRAPH  AND  TELEPHONE  NOTES 


Australia. — Owing  to  the  scarcity  of  materials,  new 
telephone  and  telegraph  services  and  transfers  have  been  restricteil 
to  cases  in  which  the  nujierial  already  installed  can  be  utilised. 

Broken  Insulators.— Huring  the  hearing  of  a  summons 

against  a  young  boy  at  Preston  for  having  attempted  to  damage 
the  insulators  on  a  telegraph  pole  by  means  of  a  catapult,  it  was 
stated  that  it  cost  £577  to  replace  broken  insulators  in  that  areu 
in  1916,  but,  thanks  to  the  assistance  of  the  police,  the  number  wa; 
reJucad  from  3,300  to  1,500  last   year,  at  a  cost  of  £262,  and  for 


eightmonth3thisyearthenumberwas750.  costing  £131.  Even  these 
figures  were  serious,  in  view  of  the  difficulty  of  finding  labour  and 
materials.        ^ 

Canada. — Xinety-nine  pei-  cent,  of  the  telegraph  operators 
throughout  Canada  have  voted  in  favour  of  the  acceptance  of  the 
mincwity  award  of  the  Board  of  Conciliation,  and  have  threatened 
to  stfike  }{  that  award  is  not  adopted. — T/ii'  Times. 

Holland. — The  Amsterdam  yVfe/zv^ff/"  states  that  the  new 
longdistance  wireless  station  is  to  be  situated  at  Hoogburlo,  near 
Apeldoorn  ;  the  Indian  station  will  be  erected  near  Banddeng,  .Tava. 
The  distance  between  the  two  is  11,000  km. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Atherton.— September  16th.  U.D.C.  Two  ilO-KW.  single- 
phase  transformers.    See   'Official  Notices"  to-day. 

Johannesburg.  —  September  16th.  S.  African  Railways 
and  Harbours  Administration.  Supply,  during  1919,  of  electrical 
cables  and  wires  and  bare  copper  wire  (.tender  No.  163).  A  copy  of 
the  specification,  &c.,  may  be  consulted  by  British  manufacturers 
at  the  Inquiry  Office  of  the  Department  of  Overseas  Trade  (.Develop- 
ment and  Intelligence). 

Manchester. — September  13th.  Corporation  Electricity 
Committee.  3^-ton  electric  tipping  wagon.  See  "  Official  Notices  " 
August  23rd. 

Spain. — The  municipal  authorities  of  Lillie  (Province  of 
Toledo)  have  recently  invited  tenders  for  the  concession  for  the 
electric  lighting  of  the  town  during  a  period  of  1 9  years. 


•NOTES. 

Boys'  Escapade. — Before  Bailie  Sinclair,  at  a  Juvenile 
Court  in  Aberdeen,  five  Woodside  boys  pleaded  guilty  to  a  charge 
of  having  entered  the  tramway  depot  at  Woodside  and  seized  an 
electric  car,  with  the  intention  of  driving  it  off.  It  was  stated  that 
the  boys  not  only  took  possession  of  the  car,  but  started  it,  driving 
through  the  doors,  and  they  wer^  proceeding  on  their  way  when 
the  trolley  became  detached,  bringing  the  adventurous  crew  to  a 
halt.  The  car  was  then  recaptured.  One  of  the  culprits  was  put 
on  probation,  and  the  others  were  dismissed  with  a  warning. 

Mica  in  Australia. — Supplies  of  imported  mica  in 
Australia  are  almost  exhausted,  and  efforts  are  being  made  to 
develop  the  Australian  deposits.  Unfortunately,  they  are  a  long 
way  from  the  coast,  and  labour  is  scarce.  The  Government  of 
Western  Australia  is  offering  a  bounty  for  mica,  and  operations 
have  been  commenced.  It  is  urged  that  either  a  tariff  of  25  per 
cent,  on  imported  mica  or  a  bounty  on  Australian  mica  plus  a 
lower  duty  on  imports  is  necessary  to  maintain  the  industry  after 
the  war. 

Engineers'     Wage     Bonus. — In    accordance    with    the 

national  agreement  in  the  engineering  and  foundry  trades,  the 
Committee  on  Production  issued  one  of  its  periodical  awards  on 
July  24th,  imposing  on  firms  which  are  members  of  the  Engineering 
Employers"  Federation  an  advance  of  3s.  6d.  per  week  to  men  over 
18  and  Is.  9d.  per  week  to  boys  and  apprentices  under  IS,  from  the 
week  ending  August  10th.  As  provided  by  the  Munitions  of  War 
Act,  1917,  the  Ministry  of  Munitions  is  now  issuing  an  Order  which 
applies  the  provisions  of  the  award  to  a  large  number  of  non- 
federated  firms  in  the  engineering  and  foundry  trades. 

Whitley  Councils. — Speaking  at  Xorwich  last  Saturday, 
Mr.  C4.  H.  Roberts,  Minister  of  Labour,  said  complsiint  was  made 
that  progress  in  establishing  these  Councils  was  slow  :  but  it  was  a 
difficult  task.  Many  parties  had  to  be  considered,  and  some  time 
must  elapse  before  a  Council  was  provided  in  every  trade.  Nine 
I  Jouncils  were  now  in  existence,  1 9  more  were  in  various  stages  of 
formation,  and  20  preliminary  conferences  had  been  held;  The 
movement  was  receiving  a  good  deal  of  support  from  both  em- 
ployers and  organised  workmen.  If  we  could  establish  a  proper 
'■spirit  between  the  two  sides  we  should  make  profound  changes  in 
the  structure  of  society  and  in  the  development  of  industrial  pro- 
cesses. Efficiency  could  te  promoted  and  productivity  stimulated 
without  casting  any  ailditional  burden  on  the  workers  as  a  whole. 

Electric    Pumping    Machinery. — A   large  dry  dock  is 

nearing  completion  at  Hunters'  Point.  South  San  Francisco,  which 
is  1,050  ft,  long.  The  dock  will  be  able  to  accommodate  any 
vessel  arioat,  and  is  described  as  the  largest  in  the  world.  Powerful 
electrical  pumping  machinery  has  been  provided  by  the  Westing- 
house  and  (feneral  Electric  Companies,  and  in  every  respect  the 
equipment  is  believed  to  be  of  the  most  modern  and  efficient  type. 
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Fatality. — Au  eledrical  engineer,  Cecil  Walton  Eddowes, 
of  Bradford,  was  knocked  down  by  a  goods  train  at  Hirst  Lane 
Bridge,  near  Saltaire.  Hp  was  on  the  staff  of  fne  Bradford 
Corporation  as  a  switchboard  attendant.  A  verdict  of  "Suicide  ' 
was  returntHl.  i 

Fuel  Economy. — liefcrrin,':  to  the  iirliclc  l)y  Mr.  W.-^ll. 
Booth  on  fuel  economy  which  appeareil  in  our  issue  of  the  Dthinst.. 
Capt.  W.  P.  Durtnall  writes  that  if  this  country  is  to  compete 
successfully  with  other  countries  it  must  scrap  steam  power  and 
immediately  <rct  to  work  on  the  proper  installation  of  ga-s-power 
generated  electrical  energy,  a*  this  will  allow  supply  to  be  given 
at  least  at  half  the  price  that  any  steam  plant  can  possibly  do  it  at. 

Sending  us  a  drawing  of  the  "  Paragon  "  gas  motor,  which  was 
designed  to  form  the  prime-movers  of  a  great  scheme  for  supply- 
ing Loudon  with  cheap  power  in  i;U.'>,  he  states  that  the  features 
of  improvement  are  (1)  reduced  surface  exposed  to  the  burning 
fuel,  and  (.2)  greater  expansion  of  the  gases,  resulting  in  a  brake 
thermal  etficiency  of  at  least  40  per  cent.,  with  a  silent  exhaust  at  a 
tem(ierature  of  only  'Miu°  to  400"  F. 

The  generating  "set  ahownlis  made  up  of  two  2,000-B.H.P.  units, 
ilirect-coupled  to  a  special  induction-type  alternator;  the  11! 
cyhndei-s  are  of  the  double-acting  type,  fittal  with  piston  valves, 
:uid  give  a  uniform  turning  moment ;  the  expansion  is  taken  down 
almost  to  atmos])heric  pressure,  providing  a  very  silent  exh;iu8t, 
whilst  the  compression  pressure  is  only  :i(lO  lb.  per  sq.  in. 

The  engine  is  designed  for  op3rating  on  gas  at  400  lb,  pressure 
and  with  a  calorific  value  of  1,000  )!.TH.u.  at  atmospheric  pressure  ; 
the  jacket-heat  loss  is  transmitted  at  boiling  temperature  and 
exposed  to  the  atmosphere  liy  means  of  small  water  or  air-cooled 
steam  condensers,  the  water  being  returned  by  gravity  to  the 
engine. 

No  i  gnition  apparatus  is  required,  as  sufficient  heat  is  contained 
in  the  compression  and  incoming  gas  to  secure  rapid  and  efficient 
combustion. 

Standardisation   of   Aircraft   Materials   and   Parts.— 

The  standardisation  of  aircraft  materials  possesses  two  aspects — 
namely,  the  national  effort  at  drawing  up  specifications  for  aircraft 
materials  and  parts  for  hmiiediute  use,  and  the  more  difficult 
problem  of  attempting  to  arrive  at  truly  international  specifica- 
tions. With  regard  to  the  specificAions  in  use  in  this  country,  tie 
work  commenced  in  the  first  instance  by  the  Technical  Department 
of  the  Air  Board  has  resulted  in  the  well-known  Air  Board  Speci- 
fications, a  very  large  number  of  which  are  in  use  throughout  the 
aircraft  industry.  Towards  the  end  of  1917,  however,  at  the 
reiiuest  of  the  British  aircraft  constructors,  the  British  Engineer- 
ing Standards  Association  appointed  a  representative  Sectional 
Committee  to  take  up  the  standardisation  of  aircraft  materials,  and 
at  the  beginning  of  the  current  year  the  Air  Ministry,  subsequently 
to  the  reorganisation  of  the  Department  of  Aircraft  Production, 
reviewed  the  whole  situation  regarding  the  procedure  adopted  for 
the  drafting  of  specifications,*  and  decided  to  place  entirely  in  the 
hands  of  the  British  Engineering  Standards  Association,  as  a  war 
measure,  the  standardisation  of  aircraft  materials  for  the  Services. 
Since  .January,  1918,  therefore,  the  work  has  been  under  the 
auspices  of  that  Association. 

The  Sectional  Committee,  which  is  now  under  the  chairmanship 
of  Sir  Arthur  Duckham,  K.C.B.,  Director-Greneral  of  Aircraft  Pro- 
duction, governs  the  whole  of  this  work,  and  has  some  60  Sub- 
Committees  and  Panels  under  its  jurisdiction  engaged  in  drafting 
specifications,  including  the  revision  of  many  of  the  old  Air  Board 
specifications.  This  work  is  being  carried  out  as  a  war  measure  for 
the  Department,  and  conseciuently  these  specifications  are  not  issued 
to  the  general  public,  but  to  the  Department  itself  for  distribution 
to  manufacturers. 

The  subjects  being  dealt  with  cover  practically  the  whole  field 
of  materials  employed  in  aircraft  production  (some  40  British 
standard  specifications). 

With  reference  to  the  more  difficult  question  of  arriving  at 
international  agreement  regarding  aircraft  specifications  generally, 
at  the  request  of  the  Ministry  of  Munitions  the  British  Engineering 
Standards  Association  has  nominated  the  British  Section  of  the 
International  Aircraft  Standards  Commission,  brought  into  being 
at  the  Inter-Allied  Aircraft  Conference  held  in  London  in  March 
last.  The  British  National  Committee  is  under  the  chairmanship 
of  Sir  Arthur  Duckham.  K.C.B..  and  is  fully  representatJTe  of,  all 
interests  concerned. 

National  Committees  aie  being  formed  in  America,  Canada. 
France,  and  Italy.  The  Tnter- Allied  Conference  held  in  March  is 
to  be  considered  as  the  first  meeting  of  the  Commission  ;  the  second 
meeting  is  scheduled  for  the  beginning  of  October  next,  and  will 
be  held  in  London. 

At  first  sight  it  may  be  asked  :  What  has  the  electrical  industry 
to  do  with  aircraft  .'  The  reply  is  found  in  the  fact  that  out  of 
the  41  specifications  which  have  already  been  issued  by  the  Depart- 
ment of  Aircraft  Production,  no  fewer  than  !.">  deal  with  electrical 
materials  or  appliances — such  as  low-tension]flexible  cables,  electric 
supply  potential  and  system  of  distribntion,  high-tension  cables 
and  connectors,  plugs  and  sockets  for  electrically  heated  clothing, 
wireless  apparatus,  ac<:umulators,  and  incandescent  lamps  for 
navigation  and  recognition  lights. 

It  will  be  seen,  therefore,  that  the  electrical  industry  is  materially 
interested  in  aircraft  manufacture,  and  we  understand  that  the 
Subcommittee  on  "  Electrical  Parts  "  (chairman.  Mr.  C.  C.  Pater- 
son.  O.B.E.)  is  30  busy  that,  in  view  of  the  rapid  extension  of  the 
use  of  electrical  appliances  on  aircraft,  demands  for  specifications 
have  made  it  necessary  for  seven  Panels  to  be  at  work. 

There  is  a  special  Suh-Committee  on  sparking  plugs  (chairman, 
Brigadier-General  Sir  Capel  Holden,  K.G.B.J,  by  which  recommen- 


dations OS  to  tlie  leiKling  external  dimensions  of  sparking  plugs 
for  stationary  and  rotary  aircraft  engines  have  been  made. 

Another  Sub-Committee  on  Magnetos  (.chairman-  Lieut.-Com- 
mander  E.  S.  Saunders,  R.N.Y.R.)  has  drawn  up  standard  dimen- 
sions and  limits  for  the  \arious  types  of  magnetos  used  for  air- 
craft work..  This  report  is  practically  completed. 

At  the  request  of  the  Ministry  of  Munitions,  the  Main  Standards 
Committee  has  nominated  the  Sectional  Committee  a.s  the  British 
National  Committee  of  the  recently  formed  International  Aircraft 
Standards  Commis'sion.  The  French  National  Committee  has  been 
also  formed,  and  the  American,  Canadian,  and  Italian  are  in  process 
of  formation.  Specifications  are  being  exchanged  officially,  iVnd  it 
is  hoped  that  much  good  will  accrue  through  this  organised  inter- 
change of  ideas. 

The  International  Aii-craft  Standards  Commission  will  issue 
as  agreement  is  reached  lnt{>rnational  Specifications  for  AircTall 
Materials. 

Institution     and     Lecture     Notes, — Electrical     Power 

Engioeen'  Association. — On  Thursday,  the  22nd  inst.,  a  general 
meeting  of  the  Glasgow  Branch  (Northern  Divisiim)  Wiis  held  at 
Glasgow.  The  progi-ess  of  the  Branch  w.os  rei)0rted  to  members 
both  as  regards  work  done  by  the  Committee  and  acceptance  of 
new  members.  There  w.as  a  good  attendance,  and  Mr.  Clayton,  of 
Manchester,  .<uidrcssed  the  meeting. 

Junior  Institution  ot  Engineers.— A  paper  on  "Statict  Trans- 
formers," read  by  Mr.  S.  k.  Stigant  before  the  North-Eastern 
Section  <m  ,Iune  11th.  is  printed  in  the  August  is.sue  of  the 
Jiiii  null . 

Appointments  Vacant.— Women  tracers  for  the  .\dniirHlt.y 

Department  of  Electrical  Engineering;  shift  engineer  (tl.')ti  to 
<:  175)  for  the  Kilmarnock  Burgh  Electric  Lighting  and  Tramways 
Department;  switchbo.ard  attendant  (43s.  6d.  +  12i  percent.)  for 
the  Leith  Corporation  Electricity  Department ;  charge  engineer 
t(i7s.  (id.)  for  the  Bedford  Corporation  Electricity  Works  ;  visiting 
lecturer  and  demonstrator  in  electrical  engineering  for  the  Wolver- 
hampton Corporation  Education  Committee.  See  our  advertisement 
pages  to-day. 

Employment  of  Disabled  Sailors    and   Soldiers. — Two 

useful  publications  have  just  been  issued  by  the  Ministry  of 
Ijabour  dealing  with  openings  in  industry  suitable  for  disabled 
men.  They  have  been  prepared  by  the  Trade  .\dvisory  Committee 
(Shipbuilding  and  Engineering  Trades).  No.  XV,  '■  Engineering. 
Part  I."  deals  with  schemes  for  training  men  in  (»rtain 
light  machine  operations  and  trades :  the  processes  suit- 
able for  partially-di.-iabled  men  are  analysed,  and  the  instruc- 
tions issued  Ijy  the  Ministry  of  Pensions  to  regulate  the  training 
are  appended,  together  with  particulars  as  to  the  maintenance 
allowances  during  training,  technical  school  fees,  &c.  Applications 
from  men  or  employers  should  be  addressed  to  t  he  neare.st  Local 
War  Pensions  Committeee.  No.  XVII.  "  Engineering,  Part  II," 
deals  with  electrical  engineering,  in  four  sections  : —  Dynamo  and 
Motor  Manufacture.  Cable  Manufacture,  Switch  and  Control  Gear 
Manufacture,  and  Instrument  Manufacture.  An  exhaustive  list  of 
minor  operiitions  and  skilled  trades  is  given,  followed  by  a  detailed 
statement  ot  the  degrees  of  disablement  which  would  not  debar 
employment  in  each  case.  The  prospects  ot  continuity  of  employ- 
ment are  stated  to  be  good,  and  fuU  particulars  of  the  approved 
training  courses  are  given. 

These  reix)rt8  will  be  of  the  utmost  value  both  to  disabled  fight- 
ing men  and  to  employers  ;  they  can  be  obtained  from  H.M. 
Stationery  Office  or  any  bookseller,  price  Id.  each. 

Multifilament  Incandescent  Lamp.— Anew incijiidescent 

lamp  lias  licfii  dcsiyiied  by  T.  B.  Kider,  of  Los  Aogeles,  the 
lilameiits  of  which  are  so  arranged  that  in  case  one  of  them 
breaks  or  burns  out  another  filament  of  the  same  candle- 
power  is  conaected  into  circuit.  The  lamp  has  12  filamentR  of 
25  c.p.  each,  of  which  four  are  lighted  at  a  time  when  the 
lamp  is  turned  on,  and  the  next  four  come  into  action  in 
sections  of  'i)  c.p.  as  each  ol  the  four  originals  is  lost.  Thus 
the  lamp  always  gives  JO(l  c.p.  until  the  la.st  substitute  is 
used.  When  this  is  the  case  there  are  .still  the  auxiliary 
filaments  left,  so  that  the  life  of  the  lamp  is  thre«  times  that 
of  an  ordinary  lamp,  or  stiJl  greater  than  this  if  it  is  oiJerated 
at  reduced  candle-jxiwer,  when  most  of  the  lilajnents  have 
failed.  A  lilament  when  in  action  is  held  taut  by  a  spring 
at  its  base,  and  the  failure  of  the  filament  allows  the  spring 
freedom  to  move  far  enough  to  touch  a  contact  in  connection 
with  the  next  sub.stitute  lilament,  and  so  on.— FA  re  trie  nl  Br- 
ririv  (iiiil   \Vn<trni   KIrrlrhiiiii .  May  -ijlli. 

Effect  on  the  Eye  of  Different  llluminants.  — Kxperi- 

ments  to  te.st  the  etiect  on  the  eye  of  different  illuminants 
are  described  in  the  Transactions  of  the  American  Illuminat- 
ing Engineering  Society  by  Messrs.  C.  E.  Perree  and  G.  Rand. 
They  include'  various  electric  incandescent  lamps — carbon, 
tung.sten,  tung.-iten  with  blue  bulb— and  a  kerosene  lamp. 
Re.sults  are  plotted  in  term.s  of  "  time  clear  to  time  blurred  " 
to  indicate  the  degree  of  fatigue  as  in  previous  work.  The 
results  suggest  that  the  colour  is  an  element  of  some  conse- 
quence. The  lo.-s  of  efficiency  of  the  eye,  on  the  above 
criterion,  was  lea'st  with  a  tungsten  lamp  giving  a  "  white  " 
light,  greater  witli  a  carbon  lamp  and  a  kerosene  lamp,  and 
highest  with  the  lamp  with  a  blue  bulb.  It  thus  appears  that 
the  least  fatigue  was  sustained  with  the  light  approaching 
nearest  to  white. 
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Inquiries. — Correspondents  ask  for  the  names  of  makers 
of  the  ■'  Lowa ''  dimminfr  switch,  of  an  electrical  baling  press,  and 
of  electric  svrit.-h  dials.  ^ 

Volunteer  Notes. — LnyDON^  An^n  Troops  Companies. 

Volunteer  Esgineer.^.— Headquarters  :  Balderton  Street,  Grofi- 
venor  Square.  W.  1. 

Corps  Orders  No.  33,  b.v  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding:  — 

Captain  of  the  lF«e*.— Capt.  W.  Dailey  Bentley. 

Next  for  Duty.— Ca.pt.  h..  6.  Fleming. 
*         Sunday,  September  1st. — Commandant's  Parade,  Waterloo 'Station,  8.45a.m., 
opposite  No.  9  Platform,  for  work  at  Esher.    Dress :  Drill  Order,  without  riBes, 
Mid-day  and  tea  rations  to  be  carried. 

-Monday.  September  2nd.  to  Friday,  September  6th. — Drills  as  usual. 

C.  Hir.Glxs.  Capt.  P,.E.,  AiViutanl. 

Klectrical  Methods  of  Killing  Siiarks. — It  is  reported  that 

till'  Hshin:.'  fleets  in  the  Northern  Atlantic  Ocean  have  instituted  a 
new  method  of  killing  sharks  that  have  latel.v  caused  considerable 
trouhle  on  the  fishing-  grounds.  It  appears  that  the  bait  hook  is 
connected  b.v  an  insulated  cal)Ie  to  one  pole  of  an  electric  gene- 
rator, the  other  pole  of  which  is  connected  to  the  hull  of  the  ship. 
When  the  drum  on  which  the  cable  is  wound  is  revolved  by  a  pull 
by  the  shark,  the  cable  is  touched  by  a  rubbing  contact  which  con- 
nects it  to  the  source  of  supply  and  kills  the  shark  electrically. 

Electrician    Rewarded. — -Mi's.   Kean.   Kilmarnock,   lias 

received  a  checjue  for  i.->0  from  the  Admiralty  as  an  award  to  her 
husband,  Adam  A.  Kean,  motor  mechanic,  for  his  "  coolness  and 
promptness  in  the  handling  of  his  engine  "  during  an  attack  by  an 
enemy  submarine  in  the  East.  Prior  to  enlisting  Mr.  Kean  was 
employed  as  chief  electrician  and  motor  mechanic  with  the  Dunlop 
Motor  Co..  Ltd..  and  at  present  he  is  acting  as  chief  motor  mechanic 
nn  a  submarine  chaser. 

Improvements  in  Telephone  Cables. — Fremli  Patent  Xo, 

Isi'.Tl'l'  of  the  French  Thomson-Houston  Co.  describes  a  telephone 
cable  in  which  the  insulating  material  is  coated  with  a  very  thin 
layer  of  metal  that  is  deposited  by  electrolysis  or  by  a  hot  metallic 
spray.  The  layer  of  metal  carries  awa.y  disturbing  currents  and 
also  affords  au  effective  protection  against  the  oxidisation  of  the 
insulating  material. — lleruc  (ihhrn'.e  ile  V Electrioiti'.  Ma.y  2.")th. 

Electrical  Training  of  Discharged  Soldiers. — The  third 

half-yearly  report  of  the  Middlesex  Wat  Pensions  Committee  states 
thivt  ion  discliarged  soldiers  have  been  given  trade  instruction 
during  the  past  .six  months.  Of  this  number  10  were  trained  as 
.'I  trie  sub-station  attendants  :  1  chose  kinematography,  14 
'  I,  ■  trical  engineering,  and  I  electrical  testing. 

The  Prince  AlBrt  City  Default.— The  Fiiiamiul  rii,ii:t. 

referring  to  the  dewult  on  the  .luly  coupons  of  the  Prince 
-Vlbert  City  debentures,  says  that  I'rince  Albert  Cit.v"*'  spent  over 
<  200,000  on  a  hydro-electric  plant  that  had  to  be  aliandoned,  and 
the  jiopulation,  which. was  11,000  when  the  liontls  were  issued  in 
nil:;.' fell  to  s,.i00  in  liui;." 

Vladivostoli  Tramways. — Renter's  agent  at  Vladivostok 

states  that  it  is  reported  that  by  a  private  deal  between  the 
Americans  and  the  municipality,  IS. .500.000  roubles  Ct::i.")0,iiOO)  have 
been  lent  to  the  town  on  tlie  .security  of  the  tramwa.y8. 

Electric  Steel  in  Australia. — The  Victorian  Iron  Rollins 

Co.,  Melbourne,  will  shortly  install  a  (l-ton  electric  steel  furnace 
of  the  Heroult  type.  The  transformers  and  a  supply  of  electrodes 
have  been  ordered  in  America.  Energy  will  be  taken  from  the 
Melbourne  City  Council's  station. — ConnnonweaUh  Enijineer. 

The  Australian  Electric  Steel  Co.  is  opening  a  branch  smelting 
works  at  Midland  .Junction,  Western  Australia,  for  the  purpose  of 
converting  the  large  quantities  of  available  scrap  into  steel  ingots 
for  local  use' and  for  export.  For  some  time  past  the  company  has 
been  supplying  the  Government  tramways  with  electric  steel  for 
axles  and  wheel  centres.  The  furnace  that  is  being  installed  is  one 
of  the  largest  yet  attempted  by  the  company.  The  whole  of  the 
power  will  be  derived  from  the  Government  power  house  at  Eatt 
Perth,  some  10  miles  from  the  works:  about  1,000  KW.  will  be 
requfi-ed. — Au-'.triilinn  M'uiinij  Stunilanl. 

Educational.— iI-\ >«'<'" E^TER    ^Ii'xicipai.    ('ofj.EOE    or 

Tei  HNOLOiiv.  In  February  last  we  announced  the  decision  of  the 
Governing  Body  of  the  CoUesfi^  to  set  up  a  Lectureship  in  Industrial 
Adniiriistiation  :  the  City  Council  is  now  inviting  applications  for 
the  apppintment,  at  a  salary  of  tliOOa.year  for  five  years.  It  is 
also  proposed  to  institute  a  series  of  afternoon  or  evening  lectures 
on  the  subject  during  the  coming  winter  session.  Particulars  will 
he  found  in  our  advertising  pages  to-day. 

Waste  Heat.— -Aceordinir  to  the   /A/////  Tcli'-intjih.  in  a 

recent  lecture  at  Charlottenburg.  the  economical  use  of  coal  for 
domestic  purposes  was  discussed,  and  an  example  of  the  utilisation 
of  the  waste  heat  from  a  generating  station  was  g'iven,  in  which 
complete  heating  arrangements  had  been  carried  out  in  .300  work- 
men's dwellings  by  the  waste  heat  of  a  neighbouring  power  station, 
the  annual  saving  of  fuel  being  estimated  at  3,000  tons.  Obviously 
much  depends  upon  the  effective  transmission  of  hot  water  through 
a  system  of  well-lagged  pipes.  If  this  can  be  accomplished,  then 
the  delivery  of  water  at  a  moderate  temperature  of,  say,  120'  F. 
shoidd  sufticei  for  most  domestic  purposes.  It  is  hot  enough  for 
cleansing  purposes,  and.  where  necessary,  can  be  raised  to  boiling 
point  with  a  limited  supply  of  heat.  In  carrying  out  such  a 
system  it  is  claimed  that  water  can  he  transmitted  in  a  12-in.  main 
suitably  lagged  at  a  temperature  of  100  F.  above  ordinary  tempe- 
rature nt  the  rate  of  3  linear  ft.  per  second,  with  a  lass  of  1  ■(>,'>  to 
^•:^  |ipr  cent,  of  heat  per  mile,  piving  a  total  loss  of  t'lti  to  IS'2  per 
cent,  over  a  4 -mile  rtidius. 


Private  Arrangements. — Laxdaulet  Co.,  Ltd..  Cpper 
Manor  Street.  Chelsea.— PuVsuant  to  Section  188  of  the  Companies 
(Consolidation)  .\ct,  1908.  a  meeting  of  the  creditors  of  the  above- 
named  company  was  held  on  .-Vngust  26th  at  20,  John  Street, 
Adelphi,  W.C.  2.  having  been  called  by  the  liquidator.  Mr.  R.  G. 
Sidford.  It  was  stated  that  a  jietition  had  been  filed  by  the  largest 
creditors,  Messrs:  Bowley  A:  Son.  whose  debt  was  about  i;400.  for 
the  compulsory  winding-up  of  the  company,  but  this  firm,  who 
were  represented,  intimated  that  the  reason  of  this  was  because 
they  wished  an  independent  liquidator  to  be  appointed.  In  that 
event  they  were  prepared  to  withdraw  the  petition,  but  otherwise 
they  would  ask  the  Court  to  make  a  winding-up  order.  After 
discussion  it  was.  therefore,  resolved  that  application  should  be 
made  to  the  Court  to  appoint  the  nominee  of  the  petitioning 
creditors,  Mr.  VV.  Viney.  C.A.,  as  liquidator  in  the  place  of  the 
existing  liquidator,  and  it  was  understood  that  the  petitioning 
creditors  would  apply  to  the  Court  for  an  order  to  this  effect.  It 
appeared  that  the  company  was  registereti  on  February  24th,  l!i02. 
with  a  nominal  capital  ef  .il.iO.OOO.  dividetl  into  .">.obo  shares  of 
£10  each.  The  total  numlier  of  shares  issued  subject  to  payment 
wholly  in  cash  was  3,928.  The  name  of  the  company  in  the  first 
phace  was  the  Electric  Landaulette  Co..  Ii«J..  but  this  style  was 
changed  to  the  Landaulet  Co.,  Ltd.,  on  J^anuary  3rd.  1911,  the 
registered  offices  of  the  company  being- Tpper  Manor  Street,  King's 
Road.  Chelsea.  The  business  of  the  company  consisted  mainly  of 
letting  out  motor-cars  on  hire,  and  in  May,  1917.  when  the  Govern- 
ment made  an  Order  restricting  the  use  of  petrol  and  also  the 
letting  out  of  motor  vehicles  except  for  certain  purposes,  the 
business  was  practically  brought  to  a  standstill,  and  the  debenture 
holders,  who  then  wanted  -C  4.0110.  appointed  Mr.  Sidford  to  act  as 
*■  receiver.  The  receiver  has  paid  off  the  debentures  with  the 
exception  of  a  small  sum. 

Amalgamation  of  Technical  Workers  In  Germany.— 

Aii-urding  to  tlie  \oru-atts.  the  directors  of  the  Association 
(if  T<chnical  Minor  Officials  and  Employes  (the  B.t.A.)  re- 
cently recommended  their  members  to  accept  the  proposals 
for  amalgamation  which  were  the  up.shot  of  the  negotiations 
with  the  .Association  of  Technical-Industrial  Employes  (the 
B.t.i.B.),  and  in.stituted  a  ballot  to  ascertain  the  wishes  of 
the  members.  Some  80  per  cent,  of  them  voted,  and  the 
pioposal  was  accepted  with  only  one  dissentient.  The  result 
.'ihows  how  the.  large  majority  of  the  members  -were  in  favour 
of  amalgamation.  Since  the  amalgamation  is  to  be  carried 
out  in  such  a  way  that  there  will  be  no  change  in  the  position 
11]'  management  of  the  B.t.i.B.,  it  wa.';  not  necessary  to  take 
tlie  votes  of  the  members  of  the  lattfr  association  on  the 
matter.  It  is  clear,  however,  that  the  amalgamation  of  the 
two  associations  means  more  than  the  avoidance  of  a  regret^ 
table  split  in  organisation.  It  i.s  to  be  hojied,  .says  the  Xor- 
iraitx.  that  it  is  the  precursor  of  an  era  of  prosperity  and 
agreement.  Such  amalgamation  does  not  presume  that  diver- 
gencies of  opinion  must  be  suppres.sed,  but  disputes  on  facts 
nnist  be  settled  as  .such,  and  must  not  entail  personal  quarrels. 

Standardisation  of  Voltages. — With  regard  to  the  pro- 
posed standardisation  of  voltages,  both  for  lighting  and  po-n-er 
circuits,  we  are  informed  that  the  Tungsten  Lamp  Association 
has  formally  endorsed  the  standards  advocated  by  the 
B.E.A.M.A.  and  the  Briti.sh  Engineering  Standards  Associa- 
tion, i.e.,  ICKJ.  110.  and  11-5  volts  (for  low  voltage),  and  200. 
220,  and  230  volts  (for  high  voltage).  The  a.s.sociation,  how- 
ever, does  not  propose  an  immediate  alteration  to  the.se  limits, 
but  for  the  present  intends  to  adopt  the  following  as  the 
standard  voltage  range  :^ 

Under  100  volts  :   25,  .50,  and  55  volts, 

Ix)w  voltage  ;  100,  105,  110,  115,  120,  and  125  volts. 

High  voltage  :   200,  210,  220,  230,  240.  and  250  volts. 

Lamps  of  these  voltages  will  be  supplied  at  standard  prices, 
hut  an  extra  charge  will  be  made  for  all  lamps  of  interme- 
diate and  higher  or  lower  voltages.  These  voltages  are 
;idopted  as  a  start  towards  the  standardising  movement  re- 
commended by  other  prominent  :issociations,  and  comprise  a 
much  larger  niimlK'r  of  Voltages  th.an  it  is  intended  ultimately 
to  adopt. 

Such  standardisation  would  .secure  tremendous  advantages 
for  the  electrical  manufactin-er,  while  factors,  contractors,  and 
flealers.  and  even  consumers,  would  benefit.  At  the  present 
time  the  variety  of  voltages  in  actual  use  con'stitiit^s  a  serious 
disadvantage,  .-^t^'ing  that  the  manufacturer  is  committed  to 
the  multiplicity  nl  ty[ics.  and  the  trade  is  compelled  to  cany 
an  imneces.si^-y  variety  oi  stocks  of  similar  material.  I^Xn-ther. 
it  very  seriously  interferes  with  the  continuity  of  manufac- 
ture, delays  production,  and  inevitably  increases  the  cost  of 
manufacture. 

In  Continental  practice  the  number  of  voltages  in  regular 
demand  is  limited  to  one  or  two  in  both  high  and  low  voltage 
ranges,  while  in  the  U.S.A.  and  Canada  an  effective  move- 
ment has  been  made  during  the  past  four  or  five  years  to 
reduce  the  number  of  standard  voltages  to  not  more  than 
three,  such  as  the  present  policy  of  the  T.L..\.  aims  to  .secure. 
Manufacturers  of  all  classes  of  electrical  material  realise  the 
necessity  for  a  similar  standardisation  in  this  country,  and 
the  Tungsten  Lamp  As.sociation  considers  it  desirable  to  asso- 
ciate itself  with  the  movement.  The  lamp  manufacturers 
hope  that  this  very  necessary  re.striction  will  be  generally 
supported  by  all  electrical  interests  both  on  the  power  and 
hghting  sides  of  electrical  work. 
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An  Electrically-operated  Shipyard.— Lonl  Pirrie.  who 
is  on  a  tour  of  iuspection  through  the  shipbuilding  areas  of 
th«  North-East  Coast,  visited  the  Egis  Yard  on  Monday, 
August  'JOth.  This  yard,  on  which  work  was  begun  in 
November,  is  now. nearly  ronipleted.  Tt  covers  a  site  of  nearly 
16  acres  on  the  hanks  of  a  North-Kast  Coast  river,  and  is 
entirely  driven  by  electricity.  It  has  four  berths,  each  capable 
of  building  a  ship  ^\'^^>  ft.  iong  by  56  ft.  beam,  and  of  about 
10,000  tons  deadweight.  The  principal  buildings  are  erected 
on  each  side  of  the  berths.  On  the  south  is  a  platers'  shed, 
532  ft.  long  by  100  ft.  broad,  which  contains  all  the  most 
up-to-date  electrically-driven  machinery  for  working  the  steel 
inat-erial.  Direct  gas-firing  furnaces  for  frame  and  plates  are 
installed.  The  means  of  erecting  the  material  when  worked 
on  to  the  slips  is  provided  by  'JO  steel  derrick  posts  98  ft. 
long  with  35-ft.  denicks,  four  on  each  side  of  eacli  ship,  with 
an  independent  electric  winch  capable  of  lifting  3  tons  to 
each  derrick.  Six  other  portable  electric  winches  are  also 
provided  for  use  where  required.        • 

On  the  east  side  of  the  yard  are  the  general  stores,  joiners' 
shop,  mould  loft,  mast  shed,  with  machines,  for  making  all 
masts,  derricks,  ventilators,  Ac,  and  a  carpenters'  shed.  On 
the  north-east  side  is  a  fitting-out  quay  466  ft.  long,  where 
the  vessels  will  be  fitt-ed  out  after  launching.  Along  the  quay 
is  a  30-ton  electrically-driven  travelling  crane  capable  of  lift- 
ing 30  tons  at  a  radius  of  .54  ff.  and  10  tons  at  a  radius  of 
90  ft.,  the  height  above  crane  wheels  being  98  ft.  On  the 
west  side  are  the  beam  shed,  smiths'  shops,  finishing  shops, 
plumbers'  shops,  &c.,  all  equipped  with  the  latest  and  most 
efficient  machinery.  Electric  power  and  lighting,  pneumatic 
piping,  water  pipes,  &c.,  are  taken  down  between  each  berth, 
and  ever\'  facility  is  provided  for  utilisi'ng  pneumatic  power 
to  the  greatest  possible  extent.  The  shipyard  is  driven 
throughout  bv  electricity  supplied  on  the  three-phase  system. 
(See  also  Ei.ec.  Rev.,  .August  16th,  1918,  p.  164.) 

The  Growth  of  Electrical   Refrigeration. — One  of  the 

most  remarkable  new  applications  of  electrical  energy  is  that 
of  refrigeration  and  cold  storage.  This  growth  is  well  em- 
phasised in  developments  in  S<iuthern  California.  Converts 
to  the  electrical  method  were  slow  at  first,  but  the  increase 
now  seems  to  be  in  the  geometric  ratio.  In  fact,  since 
September,  1917,  the  commercial  department  of  the  Southern 
California  Edison  Co.  reports  that  several  plants  have  been 
induced  to  electrify,  amounting  in  all  to  about  4,000  H.P.,  one 
alone  being  over  '2,000  h.p.  This  class  of  energy  is  better 
than  an  annual  load  factor  of  80  per  cent,  and  a  power 
factor  close  to  unity,  on  account  of  synchronous  motors,  is 
l^ost  ideal.  The  u.se  of  refrigeration  as  a  whole  is  on  the 
mcrease.  The  building  of  a  series  of  cold  storage  plants  at 
shipping  ports  is  part  of  the  present  national  food  conserva- 
tion plan  and  a  campaign  is  being  conducted  in  this  con- 
nection to  break  down  public  prejuilice.  On  the  other  hand, 
the  domestic  possibilities  in  electrical  refrigeration  have  not 
Ijeeun  to  be  realised — and  the  development  of  an  inexpensive 
household  equipment  is  one  of  the  mo.st  fascinating  problems 
remaining  to  the  experimenter.  The  United  States  probably 
uses  ice  in  the  household  to  a  greater  extent  than  any  other 
country.  In  Europe,  for  instance,  the  domestic  ice  box  is 
almost  unheard  of,  there  are  no  "  consumer's  "  ice  companies 
and  the  general  practice  is  to  boil  the  milk  and  to  do  without 
such  meats  as  will  not  keep  in  the  .summer.  In  America, 
however,  the  demand  is  already  created,  and  it  remains  only 
to  turn  it  into  electrical  channels — a  feat  which  is  fast  being 
accomplished  in  the  commercial  line,  as  pointed  out  in  the 
two  articles  on  refrigeration  appearing  in  the  .August  1st  issue 
of  the  Jniinial  nj  F.le.ciririiy. 

Temperature    Measuring    Apparatus.  —  According   to 

FAektrotcrHnic  wid  Maschinebuu,  special  apparatus  has  re- 
cently been  contrived  to  measure  rapidly  fluctuating  tempera- 
tures such  as  an  ordinary  thermometer  is  too  sluggish  to 
record.  At  the  point  of  measurement,  wires  of  platino- 
iridium.  0.0'2  mm.  diameter,  are  iniserted  and  are  connected 
to  a  galvanometer.  The  deflection  varies  with  the  resistance 
of  the  wires,  and  it  is  stated  that  variations  in  temperature 
with  a  frequency  of  ten  per  second  may  be  noted.  It  is 
anticinated  that  the  apparatus  will  be  specially  useful  for 
studying  cyclical  variations  in  temperature  in  the  cylinders 
of  steam  engines  and  combustion  engines. 

Fuel     Economv     in     the     U.S.— State    Administrative 

EDgrineers  of  the  United  States  Fuel  Administration  held  a  Con- 
ference in  Washington,  on  June  28th  and  2;tth,  discussing  the  plan 
of  organisation  in  connection  with  the  conservation  of  fuel  in 
power  plants  throughout  the  United  States.  An  Administrative 
Engineer  will  be  appointed  for  each  of  the  States  in  the  area 
mentioned.  The  object  is  to  operate  all  industries  at  full  capacity, 
but  to  make  every  lb.  of  fuel  perform  maximum  service. 

The  National  plan  comprises  certain  fundamentals,  as  follows  : — 

(1)  Personal  inspection    of  every  power   plant   in    the    country. 

(2)  Classification  and  rating  of  every  power  plant,  based  upon  the 
thoroughness  with  which  the  owner  of  said  plant  conforms  to 
recommendations.  (3)  Responsibility  of  rating  the  plants  will  fall 
upon  the  Administrative  Engineer  in  each  State  :  the  rating  to  be 
based  upon  the  reports  of  inspectors,  who  will  not  express  opinions, 
but  will  collect  definite  information.  The  State  Fuel  Adminis- 
trator, iu  his  judgment,  may  entirely  or  partially  shut  off  the 
supply  ot  coal  to  any  needlessly  wasteful  plant  in  his  ten-itory. 


t-t)  Inspectors  are  to  be  furnished  from  one  or  more  of  the  followinir 
sources  ;  inspectors  of  the  steam-boiler  insurance  compauies  ;  State 
factory  inspectors  .  engineering  students  from  technical  colleges  ; 
volunteers  and  others. 

The  ratings  will  \>e  based  upon  recorded  answers  to  (juestions, 
each  of  which  will  be  given  a  value  dejieuding  upon  its  relative 
importance  to  the  other  questions. "  Depending  upon  the  efficiency 
of  methods  in  use  in  any  plant,  it  may  he  rated  in  Class  1,2,  it.  or  4. 

The  Administrative  Engineer  in  each  State  will  have  supervisioo 
of  electrical  and  mechanical  problems  connected  with  fuel  conser- 
vation activities  contemplated  under  this  plan.  The  ratings  will 
be  based  upon  existing  equipment.  The  difficulty,  delay,  and 
expense  involved  iu  the  installation  at  this  time  of  improved  power 
equipment  is  fully  recognised  ;  but  experience  has  proved  that  10 
to  20  per  cent,  of  the  fuel  now  used  in  power  plants  can  be  saved  by 
improvements  in  operation  alone.  It  is  recommended  that  a  Board 
of  competent  engineers  be  attached  to  the  Conservation  Committee 
in  each  State  ;  also  a  corps  of  lecturers  to  arouse  public  linterest 
and  disseminate  engineering  informatiou.  The  Fuel  -Administra- 
tion has  prepared  a  .''lO-minute  film  of  moving  pictures  showing 
good  and  bad  operation  in  the  steam-boiler  plant,  methods  of  test- 
ing boilers,  kc.  These  pictures  will  be  available  to  each  State  in 
connection  with  educational  propaganda.  The  Administration  is 
also  preparing  a  series  of  official  bulletins  on  engineering  phases 
of  steam  and  fuel  economics.  As  the  work  develops,  still  further 
constructive  assistance  is  contemplated  for  helping  owners  to  bring 
their  plants  up  to  a  high  jilane  of  economic  operation. — Ehctric 
Traction. 

Electroculture. — To  those  who  take  an  interest  in  electro- 
culture  the  accompanying  illustration  of  a  few  of  many  similar 
potatoes  recently  lifted  at  Chester  will  be  of  interest.  The  potatoes 
are  of  the  'Great  Scot"  variety,   and  the  photograph    with  the 


Potatoes  &row.\  usder  Electric  DiscHARtit. 

2  ft.  rule  gives  an  idea  of  the  size  of  the  tubers.  The  individual 
potatoes  weigh  from  1  lb.  li  oz.  to  lib.  4  oz.  Mr.  S.  E.  Britton.  city 
electrical  engineer,  who  sends  us  the  photo.,  is  not  yet  in  a  position 
to  give  comparative  results,  which,  however,  we  shall  await  with 
interest. 

Electrically-driven  Rolling  Mills.— At  the  annual  meet- 
ing, last  week,  of  the  Sheffield  Forge  and  Rolling  Mills  Co.,  Mr. 
C.  E.  Siddall,  who  presided,  said  that  the  new  electric  mills,  which 
the  company  had  been  putting  down  for  the  past  two  years,  were 
not  yet  running,  owing  to  the  delay  in  obtaining  the  necessarj. 
permits,  but  he  hoped  that  the  first  mill  would  be  running  within 
a  week.  The  adoption  of  electric  drive  had  been  severely  criticised, 
chiefly  by  people  who  knew  nothing  about  it,  but  who  were  the 
first  to  copy  it  immediately  it  was  got  going  ;  in  adopting  electric 
drive,  the  right  thing  was  being  done.  There  was  no  Ijetter 
iUuatration  of  that  than  the  fact  that  that  morning  the  electric 
sheet  mill  was  running  in  spite  of  the  coal  strike.  If  the  two 
electric  mills  could  have  been  running,  it  would  not  have  mattered 
about  the  rest  of  the  works — everybody  would  have  been  satisfied. 
The  electric  drive  had  been  given  a  fair  trial,  and  it  had  proved 
successful.  The  sheet  mills  had  paid  for  themselves  during  the 
three  years  they  had  been  running.  The  running  cost  was  less 
than  steam,  and  It  was  intended  gradually  to  electrify  the  whole 
of  the  works  ;  this  would  not  mean  any  diminution  ot  dividends, 
hut  rather  the  opposite. 


OUR   PERSONAL   COLUMN. 

The  Editors  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  tlie  commercial  gide  of  the  profession  and  industry. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  tht 
EliECTBlCAL  Review  posted  as  to  their  movements. 

Centriil  Station  Ofiicials. — The  Greenock  Corporation  has 
increase<l  ihe  s:ilarv  of  the  borough  electrical  engineer,  Mr. 
F.  H.  U'hvs.^i.i,,  by  jEIOO  per  annum. 

Mr.  H.  P.  Stokbs,  general  manager  and  electrical  engineer 
to  the  Bexley  Council  Electricity  and  Tramways  Department 
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and  Dai'ttord  Light  Railways,  has  been  appointed  district  eri; 
gineer  in  connection  with  the  coal  economy  coiniVaign. 

According  to  the  Cominonu-raltli  Eiioiiiecr,  Mr.  J.  C.  Lam., 
Buperintendent  of  the  Melbourne  City  Council  electric,  powei- 
station,  was  severely  burned  liy  an  explosion  of  gas  whii'h 
(B-curred  in  one  of  the  boiler  futnaces  in  May  during  an  in- 
vrstigatinnal  run  with  brown  coal. 

(ieneral. — The  marriage  took  place  at  Edinljurgli,  an 
-August  '24th,  of  Mr.  J.  H.  Buxti.ng  (general  manager  ol 
iiruce  Peebles  &  Co.,  Ltd.)  and  -Janet  (Nettie)  Rintoul.  elde.^t 
daughter  of  Mr.  and  Mrs.  .Henry  Mitchell,  Edinburgh. 

»  Mr.  P.  A.  Spalding,  engineer-  and  manager  of  the  Dundalk 
electricity  undertaking,  has  been  appointed  by  the  Controller 
of  Coal  Rlines  a  district  engineer  to  assist  in  the  coal  economy 
'  impaign. 

\  commission  in  the  Indian  Army  has  been  granted  to  Mr. 
I  H.  B]i.*NSOM,  who  was  prior  to  the  war  an  electrician  with 
Messr.s.  .Joslins,  Ltd.,  of  Colchester.  He  has  served  in  India 
with  the  East  Surrey  Eegt.  since  early  in  the  war'. 

.A  farewell  luncheon  in  honour  of  Mr.  E.  W.  D.^lton,  H.M. 
Trade  Comniissioner  for  Kew  Zealand,  was  given  at  Wel- 
lington. N.Z.,  last  week.    The  luncheon  was  given  by  reppe- 

"  sentatives  of  British  manufacturers. 

Mr.  R.  N.  Tweedy  has  received  a  commission  (technical) 
in  the  R.A.F.,  A.O.S.  branch.  He  w-ill  be  stationed  at  head- 
((uartcrs  in  Dublin,  6-5,  Fitzwilliam  Square,  in  charge,  under 
the  CO..  of  tlie  power  and  lighting  installations  at  all  the 
aerodromes  m  Ireland.  In  consequence,  he  has  resigned  the 
appointment  as  manager  of  the  Dublin  and  South  of  Ireland 
branch   of  Messrs.   Wm.   Ooates  &   Son,  Ltd.,   which   he   has 

"  held  for  nearly  12  years. 

Roll  of  Honour. — Corporal  J.  Regan.  Manchester  Regiment, 
posted  missing  in  October  last,  and  now  reported  killed,  was 
employed  by  Messrs.  Ferranti,  Ltd.,  Hollinwood. 

Private  J.  H.  Bailey,  Dragoon  Guards,  killed  in  action,  was 
with  Messrs.  Royce,  Ltd.,  Trafford  Park. 

Private  A.  Samyn,  6th  Belgian  Chasseurs,  who  was  in  the 
electrical  department  of  Messrs.  Vickers,  Ltd.,  of  Sheffield, 
has  been  awarded  the  Belgian  Mihtiary  Medal  for  saving  the 
life  of  his  colonel;  he  has  also  received  the  French  Military 
Medal,  and  the  Belgian  War  Cross.- 

Private  Gale,  who  has,  died  in  Egypt  from  malarial  fever, 
was  manager  of  the  electric  light  station  at  Topsham  (Devon). 

Sergeant  T.  Standing,  R.W.  Kent  Regiment,  ijvho  was  for 
17  years  with  Messrs.  G.  Weeks  &  Sons,  electricians,  Bromley 
(Kent),  has  fallen  in  action. 

Major  B.  S.  Benning,  R.A.F.,  of  Duns-table,  who  has  been 
awarded  the  Croix  de  Guerre  with  the  palm  leaf,  was  foi- 
raerly  engaged  in  wireless  work  with  the  Marconi  Co. 

Lieutenant  H.  B.  Wilson,  E..\.F.,  who  has  been  accident- 
ally, killed  whilst  flying  in  Wiltshire,  enlisted  whilst  engaged 
at  Aden  with  the  Eastern  Telesraph  Co. 

Private  F.  B.  Wofeenden,  Durham  Light  Infantry,  and 
,  prior  to  last  September  employed  by  Messrs.  Sykes  &  Sugden, 
.  electrical  engineers,  Huddersfield,  has  died  of  wounds  received 
in  action. 

Private  L.  T.  Seed,  West  Riding  Regiment,  who  was  an 
electrical  engineer  at  Halifax,  was  killed  in  action  on  July 
'28th.  , 

Qorporal  A.  Shdtt,  Royal  Fusiliers,  Lewis  Gun  Section, 
who  has  been  killed  in  action,  aged  20,  was  with  Messrs. 
Bottomley  &  Frampton,  electrical  engineers,  Blackpool.  He 
was  the  only  son  of  Mr.  Edgar  Shutt,  of  the  Blackpool  Cor- 
poration Electricity  Works. 

Private  A.  H.  Bowery,  who  was  formerly  employed  in  the. 
glass-blowing  department  of  the  Westinghouse  Cooper-Hewitt 
Co.,  Ltd.,  has  been  awarded  the  Military  Medal  for  gallant 
conduct  in  the  field. 

Pioneer  A.  Gregory,  E.E.,  who  is  a  prisoner  of  war  at 
Giesson,  Germany,  was  an  employe  of  the  St.  Helens  Cable 
and  Rubber  Co.,  Ltd. 

M.  0.  Esi'iR,  son  of  M.  Lueien  Espir,  managing  director  of 
the  General  Electric  de  France,  Ltd.,  has  been  awaided  the 
Croix  de  Guerre  for  energy  and  bravery,  in  ensuring  the 
Uaiion  under  violent  bombardment  in  July  between  an  Ameri- 
can battalion  and  the  French  troops  close  by. 

Colonel  Bertram  Hopkinsox,  F.R.S,,  C.M.G.— Few  of  the 
gaps  that  the  war  has  caused  in  the  engineering  world  will 
be  so  difficult  to  fill  as  that  which  follows  the  loss  of  Colonel 
Bertram  Hopkinson  through  a  flying  accident  in  north-eaet 
,  London  on  Monday  last,  kmong  the  engineering  professors 
of  the  day  few  were  more  distinguished  or  seemed  to  have 
greater  careers  before  them.  He  was  the  eldest  and  last  sui'- 
viving  son  of  the  late  Dr.  John  Hopkinson,  F.R.S. ,  who  was 
killed  in  Switzerland  in  1S98.  .\fter  that  sad  event,  which 
many  in  the  electrical  world  will  remember  so  well,  Bertram, 
who  had  been  called  to  the  Bar  in  the  previous  year,  entered 
into  consulting  engineering  partnership  with  Mr.  Charles 
Hopkinson  and  Mr.  E.  Talbot,  and  various  electric  traction 
and  other  public  works  were  carried  through  by  them.  About 
fifteen  years  ago  Mr.  Bertram  Hopkinson  became  Professor 
of  Mechanism  and  .\pplied  Mechanics  at  Cambridge  Univer- 
'■  sity,  and  in  1014  he  was  elected  to  a  professorial  chair  at 
!■  King's  College.  For  sqme  yijars  Professor  Bertram  Hopkinson 
I  held  a  prominent  and  resnected  position  in  Section  G.  (en- 
gineering)   at   meetings  of   the   British  Association   for  the 


,\dvancement  of  Science,  at  which  he  submitted  the  gaseous 
i-xplosions  reports.  For  several  years  past  Professor  Hopkin- 
.^on  had  been  an  ofii<'er  in  the  Royal  Flying  Corps,  and  he 
had  been  ii\,  charge  of  experimental  work  for  the  R..A.F.  for 
.-^ome  time.  He  has  laid  down  bis  life  for  the  Allied  cause  in 
■A  branch  of  the  service  where  his  specialised  knowledge  could 
not  fail  to  be  of  great  value,  but  while  his  loss  is  deplorable 
on  that  account,  it  is  equally  regrettable  on  personal  ground.^, 
for. he  was  a  man  of  attractive  personality  and  bore  certain 
marked  resemblances  to  his  distinguished  father.  Colonel 
Hopkinson  married  the  eldest  daughter  of  Mr.  Alexander 
Siemens  in  1903.  A  mditary  funeral  takes  place  at  Cambridge 
on  Friday  (to-day).  A  special  train  is  being  run  froin  Liver- 
pool Street  Station  at  11.50  a.m. 

Obituary.— Mr,  G.  Simon-  Cl-llum,.— Mr.  G.  S.  Cullum, 
N\ho  has  passed  away,  had  for  over  50  years  been  engaged  at 
the  Charlton  w'orks  of  Messrs,  Siemens  Bros. 


TRADE     STATISTICS     OF     NEW     ZEALAND. 


The  followmg  figures,  showing  the  imports  of  electrical  and 
allied  goods  into  New  Zealand  in  1916,  are  taken  from  the 
official  statistics  which  have  recently  reached  this  country 
The  figures  for  the  previous  year  are  given  for  purposes  of 
comparison,  and  inci-eases  or  decreases  noted.  In  each  yeaJ 
the  country  named  is  the  country  ofT>rigin  of  the  goods. 


Leather  belting. — 

1915. 
£ 

1916. 
£ 

Inc.  or  dec. 
£ 

From  United  Kingdom 
„      United   States       .,. 
,,      Other  countries    ... 

4,000 

...        2,000 

2,000 

4,000 
1,500 
2,600 

500 
-1-         500 

Total      

Belting,  other  than  leather. — 
From  United  Kingdom 

Austi^aha  

.,,     United  States 

Total      

Sfieniific  instruments.-  - 
Fi-om  United   Kingdom 

, ,      United   States        

Other  countries    

Total      

Telegraph  and  telephone  wires, 
From  United  Kingdom 
,,      United   States       

Total      

Engine  packing. — 


8,000        8,000 


22,000 
1,000 
2,000 

39,000 
2,000 
3,000 

44,000 

-f 
+ 
+ 

+ 

17,000 
1,000 
1,000 

25,000 

19,000 

4,000 
1,0CK) 
1,000 

4,000 
2,000 
1,000 

-f 

1,000 

6,000 

7,000 

-f 

1,000 

iron. — 
9,000 

1,000 
1,000 

+ 

8,000 
1,000 

9,000       2,000 


7,000 


From  United  Kingdom 

Australia                

United   States       

Other  countries    

11,000 
1,000 
5,000 
1,000 

13,000 
3,000 
7,000 
1,000 

34,000 

-f- 
-1- 
4- 

+ 

2,000 
2,000 
2,000 

Total      

18,000 

6,000 

Generators,  motors,  and  transformers. — 

From  United  Kingdom 

Germany      

.,      United  States       

Other  countries    

44,000 
2,000 

26,000 
2,000 

46,000 

38,000 
2,000 

+ 
+ 

+ 

2,000 

2,000 

12,000 

Total     

74,000 

86,000 

12,000 

Electric  batteries  and  cells.^ 

From  United  Kingdom 

..      United    States      

Other  countries 

5,000 
1,009 
1,000 

7,000 

10,000 
7,000 
2,C00 

+ 
+ 
+ 

+ 

5,000 
6,000 
1,000 

.  Total     

19,000 

12,000 

Other   electrical  material.— 

From  United  Kingdom 

„      United  States       

.Austraha                

Sw-eden        

Other  countries    

67,000 

30,000 

2,000 

4,000 

5,000 

78,000 
52,000 
2,000 
1,000 
7,000 

+ 

+ 

+ 
+ 

11,000 
22,000 

3,000 
2,000 

Total 

108,000 

140,000 

'32,000 

Carbons  and  insulating  material. 

— 

From  UniW  Kingdom 

United   States       

Other  countries    .. 

4,000 
2,000 

7,000 
3,000 
1,000 

+ 
+ 

3,000 
3,000 
1,000 

Total      

6,000 

11,000 

5,000 
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Trlcphoncg  and  accessories. — 

1915. 

1910. 

Inc. 

or  i\cc. 

From  United  Kingdom 
I'nited  StaU.'s 
Other  couutries    ... 

' 

i:i,(«K) 

11, (RK) 

1  .m  1 

_ 

Total     

- 

•JJ.IKIO 

- 

Meters,  eleciruilu  — 

From  United  Kingdom 

Other  countries    ... 

8,<i0(;i 

1.000 

]  2,000 

■j.ooo- 

+ 

4.000 
1,000 

Totiil      

9,000 

11,000 

+ 

5,(XH) 

•  United   States  £2,000 
Lamps,  electrical. — 
From  United  Kingdom 

..      Holland       

I'nited    States 
Other  fountrits    ... 


ii.doo 

•Jil.lKKI 

(;,(i(H) 

— 

y.ixKj 

+ 

9,I_)(.I0 

7,000 

8,000 

+ 

J,0(K) 

11,000 

— 

- 

lUlKKJ 

Tot«l 

Stcaiii  eiiijiiies. — 
From  United  Kingdom 
.,      United   States 

Total      

Boilers. — 

I'roni  United   Kingdom 
,,      Unit-ed   States 

Total      '. 

(ia.'i  a»d  oil  cityiiics   (ceceiil  Jv 

From  United  Kingdom 
„      United   States 

Other  countries    ... 

Total      

Insulated  cable  and  wire. — 

From  United  Kingdom 
,,      UniteJi   States 

Other  countries    ... 


41,000      lO.iKKl      + 


13,000 


ll.(KH( 
2,000 


13,(1)0      l;),fHKj 


I3.00t) 
2.000 

15,000 

motor  (•((/ 

43.(XX) 

14,000 

1,000 


10,000 


41:000 

21,000 

0,000 


2,(HI0 
2,(K)0 


3,(KK} 
2,00(J 


-  2,000 
+  7,000 
+      5,000 


58,000      t58,00(J      +    10,001.) 


l02,iKXl  150.00*1 
3,000  (i,0(Hl 
2,000      10,000* 


+  54,000 
+  3.0fKl 
+      8,000 


Total 


107.(X)0    172.IWI0 


Mniiini    iiiacliiiKi  II. — 

From  I'nited   Kingdom 
.Australia 
United  State,<; 
Other  countries' 

Total     

Ilaitiiay  and  framtray  plant. 

From  United  Kingdom 

,,      .'^.u.stralia 

,.      Other  countries    ... 

Total      ...•        ... 


15,1  HK> 
•J,(Ht(l 

15,000 
13,000 


O.fKKI 

2,imi 


45,000      22,000 


50,000 
4,(Xl0 
1,000 


73.000 
10.000 
11,^100 


-f     05,000 


23,000 


+  17  .WX) 
+  0,(XX) 
+     10,0(X) 


61,000-     94,(X)0      +     33,000 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 

[-ariniiilon  Electric  Lif$ht  &  Power  Co.,   Ltd. — Notice  of 

llu-  .ipiKjiiunicMl  ..(  W.  i.  Ilundnson,  o(  211,  liractchurch  Street,  K.U.  J. 
.!»  ruceiv-ci  uii  .\ugu^t  iltll,  I'JIH,  under  puwcrii  contained  in  instruincnl% 
Jjud  Kbiu.im  lull,  l!U(i,  and  August  iSth,  1916,  ol  first  and  second 
inurl]j:i|^e  debeiMurL^.  liied  pursuant  to  Section  94  of  the  Companies  (Cun. 
sulidation)    Act,    19U8. 

Portable  Searchlight  and  Signallinfi  Co.,  Ltd.— Notice  of 

lliu  apiiuininunt  o(  E.  J.  Alkard,  of  2M,  Tlirogmorton  Street,  L.C.,  as  re- 
euiver,  bv  Ord.r  of  llie  Court  dated  Julv  2Ulli,  11118,  filed  pursuant  to 
S..n!tiun    ;i'4    of    tlie    Couipanifs    (Consolid.ilioii)    .\.i,    11108.  ,' 

Fisher,  Humphries  &  Co.,  Ltd. — Third  mortgafje  deben- 

tun>.  d.iied  July  ailli,  1918,  charged  on  ihc  company's  undertaking  and 
pH)perl\.  present  and  future,  including  uncaileil  capital,  to  secure  all 
uionevs  uhieh  in.tv  become  payable  under  a  guaraiitec  to  l>aiikers  by  Col.  11. 
Kd/.li,   (Mi.,  of   Vstrad   Mynach,    and   Col.   A.    P.   James,   of   CardilT. 

Portable    Utilities    Co.,    Ltd.— Debenture   dated    Au-'ust 

Ciul,  1918,  to  secure  ill.SOU,  charged  on  th.-  company's  undertaking  and 
propirly.      Holders:    Electric    Appliances   Co.,    Ltd. 

Hooper's     Telegraph     &    India     Rubber     Works,     Ltd. 

( «),947).— Capital,  £50,000  in  1,000  preference  and  4,000  ordinary  shares  of 
ilO  each.  Return  dated  July  23rd,  1918.  1,000  preference  and  2,500  ordinary 
shares  taken  up.  t'35,000  paid  on  the  ordinary;  1110,000  considered  as  paid. 
iMi    the   preference.      Mortgages    and    charges ;    Nil. 

Birmingham    District    Power    and    Traction    Co.,    Ltd. 

119,077).— Capil.il,  XTOO.OOO  in  ±'1  shares  (2."iO,00»  preference  and  4.'iO,0llll 
i.r.linarv).  Kelurii  d.il.d  Mav  21st.  1918.  14«,84G  preference  and  412,9:W 
ordinary   shares   taken    up;   £559,780   paid.     Mortgages   and   charges:    illJBi.SSI. 

Altrincham     Electric     Supply.     Ltd.     (40,795).— Capital, 

f.ll.OIIO  in  49.0511  preference  shares  of  £1  and  7,000  deferred  share  of  Is. 
K.lurn  d.iled  iMav  (ith,  1918.  45,000  preference  .■n.l  7,000  deferred  shares 
l.ilsen  up:  £1  per  share  called  up  on  42,450  preference;  Is.  per  share  on 
2,.5.-.(l  preference  and  Is.  per  sh:ire  on  7,000  deferred  shares;  £42,397  10s. 
paid.      IVlortgagcs    and    charges;    £45,000. 

A.    Hirst  &  Son;   Ltd.    (57,889). —Capital,   ,£5,000  in   lOO 

preference  aijd  400  ordinary  shares  of  £10  each.  Return  dated  July  23rd, 
1918.  All  shares  taken  up.  £2,000  paid  on  100  prel.rence  acel  100  ordinary 
shares;    £3.000    considered    as    paid    on    300    ordinary    shares.      Mortgages    and 


NEW     COMPANIES     REGISTERED. 


Sheffield    Ball     Bearings    Co..     Ltd.     (151,218)  —Private  / 

company.  Registered  August  17lh.  Capital,  £3,000  in  £1  shares.  Manu- 
facturers of  and  dealers  in  ball  and  roller  bearings,  mechanical,  electrical, 
motor  and  general  engineers,  etc.  The  subscribers  (each  with  one  share)  are  ; 
P.  Thomson,  Ashfurlon^,  Dore.  near  Sheffield,  retired  Army  officer;  A. 
Kletcher,  Summerley  House,  Inslone,  SheHield,  mechanical  engineer.  The 
first  directors  are  :  A.  Fletcher,  P.  Thomson  and  W.  Fowler.  Registered 
office;    St.    James    Chambers,    38,    Church    Street,    Sheffield. 

A.  Lege  &  Co..  Ltd.  (151,226). — Private  company.  Regis-- 

tered  August  20th.  Capital,  £2,000  in  £1  shares.  To  take  over  the  business 
of  mechanical  and  electrical  engineers  and  scientiBc  instrument  makers, 
carried  on  at  47,  Lofting  Road,  London,  as  "  A.  Lege  &  Co."  The  sub- 
scribers (each  with  one  share)  are  ;  Mrs.  E.  Lege,  11,  Milner  Street,  Chelsea, 
S.W. :  W.  Jepson,  3,  Walton  House,  Thane  Villas,  HoUowav,  N.,  engineer. 
The  lirst  directors  are:    W.   Jepson.   F.   H.   Bailey  and  A.   E.  Walker.     Regis- 


ercd    office 


Loftii 


Road,    Islii 


N. 


Charles  Winn  &  Co.,  Ltd.  ,(151,156).— Private  companv. 

Registered  August  10th.  Capital.  £50,000  in  £1  shares.  To  take  over  the 
busmess  of  manufacturers  of,  and  dealers  in  steam,  gas  and  electric  fittings, 
lamps,  pumps,  tools,  etc.,  formerly  carried  on  by  the  late  C.  Winn  and  P 
Winn,  in  Birmingham,  as  "  Charles  Winn  &  Co."  The  subscribers  (each  with 
°"?,^hare)  are:  P  Winn.  149,  Granville  Street.  Birmingham,  engineer:  G.  I. 
Withington.  39.  Bowyer  Road.  Saltlev.  Birmingham,  solicitor's  clerk.  P. 
\\  inn  IS  governing  director.  Solicitors  :  Pinsent  &  Co.,  6.  Bennetts  Hill. 
Birmingham. 

EIectro=Medical  Treatment,  Ltd.  (151,203).— Private  com- 

f^nyR^e'SKrei  August  16th.  Capital,  £3.000  in  £1  shares.  Obiects  as 
indicA^  by  the  title.  The  subscribers  (each  with  one  shared  arc  ■  F 
p"^?>m?*li  D"^lcy  Road,  Whalley  Range.  Manchester,  produce  merchant; 
E.  OW\alker.  16.  Wellington  Road,  Whallev  Range.  Manchester  electrical 
engineer.  The  first  directors  are  :  E.  Sugden  and  E.  O.  Walker.  Registered 
omre  ;    12.    Exchange    Street.    Manchester. 


CITY     NOTES. 


Br()\Mi,  Bu^eri 
&  Co. 


Wo  referred  iu  our  issue  of  August  9th 
to  the  annual  report  ajid  accounts  of  the 
Societfi   Anonyme   Brown,   Boveri   &   Com- 
paynic,    of    Baden,     Switzerland,   for   the 
\\-di  1017-18.     Supplementing  the  fnfonuation  then  given  we 
li'iirn  from  the  directors'  report  that  tho  company's  sales  in 
tilt-  home  iiiiirket  wore  favoured  by  the  importance  which  the 
utilisation    nf  electrical  energy   has  assumed   in   Switzerland 
iiiulcr  cxi.sting  circuiii.stances,  although    the  Cbtablishmont  of 
new  hydio-electric    works    does    not    proceed  without  mau.v 
difficulties.    In   this  ies{3ect  present  events  demonstrate   the 
manifest  mistakes  which  15  years  ago  caused  nationalisation 
ideas  for  the  equij^ment  and  working  of  the  Swiss  waterfalls 
to  be  extolled,  and  which  thus  arrested  the  development  of 
-private   enterprise    which    was    providing    the    country    with 
cheap  energy.     Many  works,  the  erection  of  which  had  been 
already  assured,,  consequently  remained  merely  as  paper  pro- 
,iects.   and  to-day  their  absence  was  not  only  seriously  felt,     ' 
but  they  c;in  never  be  constructed  on  such  favouraljlc  term.s 
ill  the  matter  of  jirices.    The  report  for  1916-17  made  mention 
(if  a  new  tli-iviug  system  for  electric  locomotivas,  recommendeii 
by    M.   Tschauz,    chief   locomotive   engineer  ,of   the    Federal 
Hailways.  and  it  is  now  .stated  that  the  trials  >vhicli  are  beiut; 
1  untinued  on   the.'  Loetschberg  railway,  havetnlly  answere'l 
cvijectatious.       Concerning     the     company's     business     wifli 
Russia,  the  lepoit  states  that  this  came  to  ii  complete  staml 
still,  ari»l  it  was  to  be  feared  that  material   los.-^s  might  I" 
incurred  on   the  credits  in   that  counti-y.    The  prudence  ol' 
tcrvcd  for  a  long  time  past  in  regard  to  increasing  the  riirk 
incidental    to   Eussia,    however,    would    jxirmit   of   the   Iosm- 
being  boi'iie  without  their  reacting  seriously  on  the  balance-     , 
.sheet.    This  state  of  affairs  shows  clearly  the  risks  with  which     I 
the  industry  has  to  reckon,  and  how  essential  it  is  for  the     i 
tirm  to  be  always  ready  to  meet  them.    This  is  why  it  is  ab- 
solutely necessary  that  fiscal  measures  and  the  imposition  ol 
excessive  taxes  should   not  come  further  to  restrict  the  in-     > 
dusti-j-'s  freedom  of  action  and  its  resources  to  the  point  of 
even  compromising  its  existence.     Respecting  the  company's    1 
subsidiaries  abroad,  the  report  mentions  that  all  of  them  arc 
realising   fairly   satisfactory   profits,   which,   however,   are  re- 
duced by  the  large  losses  on  exchange.    .\11  these  companies 
are  con-stantly  endeavouring  to  develop  their  normal  inanu-    ! 
facturing  branches,   and   they  are  succeeding,   thanks  to  the    ! 
continued  relations  which  they  maintain  with  the  parent  com- 
pany  and   to  the   support   rendered   to  them   by   the  latter. 
This  will  certainly  enable  them,  immediately  after  the  war, 
to  respond  to  the  requirements  of  their  respective  market 
and  en.sure  a  sound  basis  for  their  future  activity. 
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The   llnancial    statement   of   Siemens    ct 

Belgian  Hulske,    of   Brussels,    which    is   only    now 

Companies.        available    for    the    year   ended    July    31st, 

1917,   exhibits  gross   profits  of   £3,310,   as 

compared  with  i'lOfJ  iu  the  preceding  year.    The  net  profits 

amouutuig  to  £GtiU  have  been  carried  forward,  as  against  £140 

in  1915-16. 

The  accounts  of  the  A.E.G.-Union  Electriqae,  of  Brussels, 
in  which  German  capital  is  also  interested,  show  a  loss  of 
l"21  for  1917,  as  compared  with  a  loss  of  i;i97  in  the  preceding 
\ear,  on  an  ordinary  share  capital  of  fllO.fKX).  The  loss,  as 
well  as  the  general  expenses,  has  been  defrayed  out  of  the 
icserve  fund. 

The  Societii  Financiere  de  Traniports  et  d'Ent»cpriscs  Elec- 
tri<iucs,  of  Brussels,  which  is  an  investment  company,  25  per 
cent,  of  whose  ordinary  share  capital  of  JE1,000,000  is  ^id 
to  bo  held  by  German  banks  and  the  .\.E.G.,  reports  net 
l>roiits  of  i'7S,(XX)  for  1917,  being  practically  the  same  amount 
:i.s  in  the  previous  year.  A.  dividend  of  7  per  cent,  has  been 
(leclaied,  being  the  identical  rate  paid  in  each  of  the  previous 
years  of  war. 

The  Ciimpugnie  Gencrale  de  Railways  et  d'Elcctricite,  of 
lJnix.li  U,  which  is  a  holding  company  in  Belgian  and  foreign 
traii.s|>ort  and  supply  comijanies,  received  interest  amounting 
to  ri'-.fKiO  in  1917,  "as  contrasted  with  i;51,000  in  the  preced- 
iii;^  xrar.  After  meeting  general  expenses,  providing  for 
(lipn  .  lation.  and  paying  interest  on  the  loan  capital  of 
I' I.  IV,  I, I  Kill,  tlir  balance  qf  £700  has  been  carried  forward,  the 
oiilin:ii\   ,^li;irc  capital  of  i61,3'29,000  again  not  participating. 

III.'  ,S..(i. /,•  Beige  d'Eclairagc  de  St.  Petersbourg,  of 
llnisseh,  announces  the  impossibility  of  submitting  accounts 
lor  .L917,  as  was  also  the  case  for  the  preceding  years  of  war. 
I  be  company  holds  a. concession  for  the  lighting  of  a  part  of 
tbc  Russian  capital,  although  its  works  weyc  taken  possession 
of  by  the  Russian  authorities  in  May,  1917,  and  it  is  also 
interested  in  the  Imatra  Co.,  which  i^roposed  to  transmit 
I  lower  to  Petrograd  from  hydroelectric  works  utihsing  the 
[lower  of  the  Wuoxen,  Finland. 

The   (hrectors  of   the   Elektro-technisclte 

German  Fabrik  Bheydt  Max  Schorch  li  Co.  recom- 

Companie!).        mend  a  dividend  of  '20  per  cent,  for  1917- 

18,  this  contrasting  with  a  rate  of  10  i^er 

(■cut.  m  1916-17. 

The  Bau  Oes.  fur  Elehtrische  Anlageii,  of  Aix-la-Chapelle, 
it.'ports  net  profits  amounting  to  i£10,000  for  1917-18,  as  con- 
trasted with  i;8,(J0O  in  the  preceding  year.  A  dividend  of  6 
per  cent,  is  proposed,  being  the  same  rate  as  in  1916-17. 

The  Deutsche  Magncta  A.G.,  of  Cologne,  manufacturer  of 
electric  clock.s,  reports  net  profits  of  £790  for  1917,  as  against 
XT, 200  in  the  previous  year.  The  former  is  carried  lorward, 
"  liereas  the  latter  was  devoted  to  the  payment  of  a  dividend 
<'!   '>  i)er  cent,  for  1916. 

The  accounts  of  the  Wolfram  Lumpen  A.O..  of  Augsburg, 
how  net  profits  and  balance  forward  of  ±'5,600  for  1917.  as 

imparcd  with  .i'll.LWHn  the  previous  year.  It  is  proposed 
ii  pay  a  dividend  at  the  rate  of  6  per  cent,  on  the  preference 
-hares  for  each  of  the  past  three  years,  and  transfer  the 
balance  t-o  the  next  account. 

The  CorUineiitah  Isola  Werke  A.G.,  of  Birkesdorf,  Durcu.- 
after  allocating  £16,000  to  depreciation  in  1917-18,  as  against 
i;13,0<X)  in  the  previous  yeai-,  reports  net  profits  of  £33,(X)0,  as 
compared  with  £'27.000.  It  is  intended  to  pay  a  dividend  of 
10  i)er  cent.,  lioing  the  .same  rate  a,s  in  1916-17. 

The  icpnit  of  the  .1.0.  fur  Elrklri:'d„is  linliislrlr,  of  Ham- 
iiiini.  ,-tMtcs  tliat  it  was  ixjssible  further  to  extend  the  business 
III  1917  Is,  despite  the  scarcity  and  ile.uuess  of  materials. 
Iho  net  profits  were  £5,'200.  as  compared  with  £4,300,  and 
the  dividend  is  at  the  rate  of  7  i>er  cent.,  as  contrasted  with 
ii  per  cent,  iu  T916-17,  on  a  .share  capital  of  £50,0IX), 

The  accounts  of  Menowskg  &  Co.,  of  Porz  on  the  lilunr, 
•Makers  of  insulating  materials;  show  net  profits  of  £40.0l_H) 
I'or  1917-18,  as  compared  with  £15,'X)0  in  the  preceding  year, 
Uie  sum  of  £'2:3.0tKI  and  £14,00<)  having  previously  been  written 
riff  for  deprecia ti<in  in  the  two  \ears  respectively.  The  method 
of  disposing  of  the  profits  is  not  disclosed;  in  1916-17  a  divi 
'lend  of  9  per  cent,  was  paid  on  the  share  capital  of  £150,0<KI. 

The  A.G.  Korting  Elektrizitafs  Wcrkc,  of  Berlin,  reports  an 
aggravation  of  the  difficulties  experienced  in  maintaining  the 
various  <4ectricity  works  in  operation  in  1917-18  owing  to  the 
scarcity  of  skilled  men  and  the  use  of  inferior  fuel,  which  re- 
sulted in  interruptions  in  the  working  of  the  plant.  After 
writing  olV  £J5.0(X)  for  depreciation,  as  in  1916-17.  the  accounts 
indicate  net  profits  of  £10,(KK),  as  against  £10.7(X>  in  the 
previous  yeai-,  and  the  direcfors  rcconiineiid  a  dividetul  oC  4 
per  I'eiit..  as  in  1916-17. 


Stock  L.xchaiige  Notices. — The  iindernientioned  secuiilic- 
dre  to  be  quoted  m  the  Official  List: — 

Edison  Swan  Eloctric  Co.,  Ltd.— 100,000  firit  preference  shares  of  £.1  e>c!  . 
fully    paid    (N'os     1    to    lOCOOO'i. 

Howard  &•  Bulloush.  Ltd —250,000  additionjl  ordinary  shares  o(  £1  each, 
fully   paid    (Nos.    750  001    to   1  000,0001. 

Madras  Elertric  Supplv  Corp<^r3tion.  Ltd.— 6.000  additional  ordinarv  shares 
of  £1  each,   (ully  paid    (Nos.   180,001   to  186,000). 

County^of  London  Electric  Supplv  Co.,  Ltd.— Interim 
dividend  on  the  j^reference  shares  at  the  rate  of  6  per  cent. 
per  annum,  less  income-tax,  and  on  the  ordinary  shares  at 
the  rate  of  5  per  cent,  per  annum,  less  tax,  for  the  June 
half-vcar. 


Fraser  &  Chalmers,  Ltd. — The  secretary  has  issued  a 
circular  to  shareholders  statmg  that,  according  to  the  pre- 
liminary statement,  in  the  negotiations  with  the  General 
Electric  Co.,  Ltd.,  the  mining  machinery  section  of  the  busi- 
ness was  excepted  from- the  arrangement.  It  was  found,  how- 
ever, on  drafting  the  fale  agreement  that  the  retention  of  the 
mining  machinery  business  presented  so  many  difficulties  in 
definition  tliat  a  modification  of  the  whole  basis  of  the  sale 
had  to  be  adopted.  The  agi'eement  which  is  now  completed 
provides  for  the  transfer  to  the  G.E.C.  of  the  entire  works 
at  Erith  and  all  the  manufactures  hitherto  conducted  therein, 
together  with  the  goodwill.  The  scope  of  the  Fraser  and 
Chalmers  operations  in  future  is  thus  limited  to  the  merchaut- 
ing  business.  An  offer  has  now  been  received  from  responsible 
pai'ties  for  the  purchase  of  the  whole  of  the  South  African 
business  which  has  in  the  past  carried  very  large  stocks  of 
machinery  and  merchandise.  That  offer  has  been  accepted 
provisionally,  and  when  the  sale  is  completed  the  company 
will  be  left  with  only  the  stocks  of  its  branch  offices  in 
.\ustralia,  Canada  and  elsewhere,  for  disix)sal.  The  total  sum 
receivable  has  not  yet  been  ascertained  and  cannot  be  for 
some  time.  Later  on  a  statement  will  be  made,  together 
with  the  dkectors'  recommendations  with  regard  to  future 
policy. 

New  Issue. — The  Fellows  Mat^neto  Co.,  Ltd.,  is  offerin.i:; 
to  .shareholders,  at  par.  £40,000  capital  in  8  i^er  cent,  cumu- 
lative ixirticipating  preferred  shares. 

Waste    Heat    and    Gas    Electrical    Generating    Stations, 

Ltd. — Int.eriin  dividend     of  '2J-  jx-r  cent.,  legs  income-tax,  for 
the  half-year  ended  July  31st,  1918. 

Canadian  General  Electric  Co.,  Ltd. — Ouarlcrly  dividend 
tif  2  per  cent,  on   the  Comiuou  stock. 


STOCKS     AND     SHARES. 


TuESD.iY  Evening. 
Conditions  of  Stuck  E.xchange  business  remain  much  the 
same  as  they  were  last  week.  In  some  directions  activity  has 
shaded  off,  this  applying  to  the  electrical  manufacturing 
sliares  which  were  given  a  good  run  earher  in  the  month,  and 
the  interest  in  which  has  now  died  down  to  some  extent. 
This  is  explained  in  the  market  by  reference  to  the  holiday 
season,  and  to  the  fact  that  prices  have  risen  sufficiently  high 
to  check  fresh  purchases,  while,  at  the  same  time,  previous 
buyers  are  not  averse  from  taking  profits.  Therefore,  Edis- 
uan  "A"  shares  have  come  down  from  51s.  to  47s.  6d., 
liritish  Westinghouse  preference  from  31/16  to  '2s,  and  ^.o 
on  down  the  list.  .\t  the  same  time,  the  reactions  have  been 
small  aa  compared  with  the  previous  rises,  and  in  some  cases 
p/ices  are  extremely  well  held,  an  illustration  being  afforded 
by  Electric  Constructions,  which  keep  hard  at  '27s.  6d. 

Dealings  have  just  started  iu  the  bonus  shares  of  the 
General  Electric  Co.,  so  that  at  the  present  time  there  are 
tlirce  classes  of  ordinary  shares  being  dealt  in.  There  are 
the  "old  ordinary,  standing  at  18J,  the  new  bonus  shares,  at 
17s,  and  the  new  shares  which  were  offered  for  -pubUc  sub- 
.scription,  and  which  stand  at  5  premium.  Those  who  wish 
to  buy  or  sell  General  Electrics  should  make  a  point  of 
specifying  which  issue  they  wish  to  deal  in,  otherwise  there 
is  scope  for  mistakes  and  friction.  Tlie  new  preference  .shares 
stand  at  1-/16  premium,  and  the  market  in  Ijhe  various  issues 
is  described  as  being  a  firm  one.  \ 

The  conclusion  of  the  'bus  strike  was  marked  by  rises  iu 
si^veral  of  the  Underground  issues.  Districts  and  Metropoli- 
tans both  advanced,  but  the  full  extent  of  the  rise  was  not 
mtiintained.  Activity  in  TTndergrouud  Electric  Railways  of 
1  .oiulon  descriptions  has  given  way  to  a.  more  placid  market, 
and  because  of  this  and  a  certaiu  amount  of  profit  taking, 
(he  quotations  arc  rather  easier.  'Bus  "  .\,"  for  instrance. 
jieing  8s.  There  is  not  nnu-li  doing  in  the  list  of  steam  stocks, 
and  the  inactivity  is  a  di.siippointnieut  to  those  who  were 
liiH>ing  that  the  .strength  of  gilt-edged  issues,  fostered  by  the 
splendid  news  from  the  Western  Front  and  the  advances  in 
Consols.  War  Loan.'&c.  would  be  extended  to  Home  Rails. 
No  doubt  the  public  are  disjxised  to  view  very  warily  the 
rmtlook  in  regard  to  labour,  and  for  this  reason  are  not  eager 
to  put  money  into  the  railway  stocks  at  present. 

There  has  been  a  furtlier  ttiov*'-ui),  followed  by  reaction,  in 
Mexicans.  The  recent  raising  of  the  export  duty  on  oil  can 
scarcely  fail  to  iuakc'sub.stantial  difference  to  the  revenue  of 
(he  country,  and  this,  it  is  held,  will  react  favourably  upon 
all  Me.xicaii  industries.  Cta  the  strength  of  these  arguments, 
Mexican  utilities  were  put  up  in  price,  though  here  again  thf 
strength  evaporated,  and  prices  gave  way  from  the  best:  On 
the  week  there  is  not  much  change,  and  the  big  rises  secured 
some  ten  days  ago  have  mostly  been  held.  Other  foreign 
stocks  are  inclined  to  improve,  and  advances  have  been  scored 
by  Rio  de  Janeiro  first  mortgage  bonds  at  89  and  by  San 
Paulo  bonds  at  91.  The  firmness  of  .-Vnglo-.^rgentine  Tram- 
ways is  also  worth  mentioning.  Brazilian  Tractions  rose  to 
46.  Borabav  Electric  preference  have'-iad  a  mysterious  rise 
of  30s.  to  10}. 

The  market  in  English  electricity  supply  shares  remains 
dormant.    Indeed,   it   might   almost   be  worth   while  having 
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this  sentence  set  up  a^  a  standing  contribution  to  our  weekly 
nrticle.  Debenture  st(x-ks  and  preference  shares  arc  as  scarLi- 
as  ever.  The  County  of  Ijondon  Electric  has  declared  an 
interim  dividend  on  the  ordinary  shares  at  the  rate-  of  5  per 
cent.,  which  is  the  same  iis  that  of  a  year  ago.  The  prefer- 
ence shares  have  weakened  J,  and  so  have  City  preference, 
though  the  ordinary  shares  iu  the  latter  company  are  a  similar 
fraction  to  the  good. 

The  telegraph  and  telephone  market  is  firm  as  a  whole, 
and  Globe  preference  stiffened  to  lOJ.  Westerns  rose  5s.  to 
163,  but  some  of  the  shares  in  which  there  has  been  a  fair 
amount  of  speculative  business  doing  recently,  have  reacted. 
West  India  and  Panama,  for  instance,  lost  3/16  of  their  pre- 
vious 0/16  advance,  and  Marconis  at  31  are  5s.  dov\Ti.  c Ameri- 
can Marconis  keep  tolerably  steady  at  27s.  Interest  in  the 
group  as  a  whole  ha.s  ebbed  to  some  extent,  and  there  has 
been  a  good  deal  of  profit-taking. 

India  Rubber  shares  continue  their  .steady  ri.se,  this  week'.? 
gain  being  10s.,  and  Telegraph  Constructions  at  45J  are 
equally  higher.  British  Insulated  rose  to  'ij.  Babcock  and 
WiJcox  keep  about  3J,  and  British  Aluminium,  after  a  decline, 
recovered  to  40s.  Fraser  &  Chalmers  hav6  issued  a  long 
circular  with  reference  to  the  taking-over  of  the  company  by 
the  General  Electric.  In  brief,  the  proposals  amount  to  a 
sale  of  the  Fraser  &  Chalmers'  assets,  the  bulk  of  them  going 
to  the  General  Electric,  and  by 'degrees  the  company  will  be 
dissolved.  The  price  of  the  shares  hardened  to  32s.  6d.  on 
the  announcement.  Eubber  shares  continue  to  dwindle  m 
price.  Indian  gold  mining  shares  have  stiffened  by  reason 
of  the  statement  just  issued  showing  what  substantial  econo- 
mies have  resulted  from  the  introduction  of  a  large  scale  some 
years  ago  of  electrical  installations.  In  other  mining  sections 
there  is  not  much  doing. 


Dividend 

Price 

Ang.  27. 
1918. 

RiBe  or  faU 

Yield 

1916. 

1917. 

p;c. 

9 

10 

68 

— 

X7  17    0 

5 

4 

3i 

— 

6    8    0 

*>f 

*l\ 

S 

— 

6  18    6 

3 

R 

8 

—    , 

7  13  10 

H 

8 

11 

+  i 

6  19    2 

« 

6 

9| 

-4 

6    3    1 

7 

7 

10 

6  17    7 

H 

B 

9] 

-4 

6    1    6 

« 

7 

5 

6  17    7 

Nil 

Nil 

i 



Nil 

4 

.■; 

8 

— 

7  13  10 

3 

4 

3 

— 

6    8    0. 

4* 

4i 

3 
6i 

— 

6  18    6 

R 

9 

— 

7    12 

& 

5 

a 

— 

6  13    4 

7 

7 

21/- 

— 

6  18    4 

7 

9 

H 

— 

7  13    3 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 


Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

do.       do.       do.       4i  Prct... 

Chelsea 

City  of  London         

do.       do.    6  percent.  Pref.  .. 

County  of  London 

do.         do.     6  per  cent.  Pref. 
Kensington  Ordinary 
London  Electric       

do.        do.      6  per  cent.  Pref... 

Metropolitan 

do.         4^  per  cent.  Pref.    .. 
St.  James'  and  PaU  MaU  . . 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 

Telei 

Anglo-Am.  Tel.  Pref 6         6            97J   /' 

do.             Def.           ..        ..  li        U          .2^ 

Chile  Telephone       8         8               75 

Cuba  Sub.  Ord 7         7             10 

Ekstem  Extension 8         8             154 

Eastern  Tel.  Ord 8         8             1584 

Globe  Tel.  and  T.  Ord 7        7              14g 

do.        do.         Pref B         6             lOt 

Great  Northern  Tel.           . .        .  .•  24         22            37* 

Indo-European          . .        i,        . .  13        —            57* 

Marconi           16        20              3| 

Oriental  Telephone  Ord 10        10              S% 

United  R.  Plate  Tel 8         8             7J 

West  India  and  Panama   . .         . .  6d.       9d.           IH 

Western  Telegraph            . .        . .  8         8             161 

Home    Rajlb. 

Central  London  Ord.  Assented    . .  4         4            62^ 

Metropolitan 1         1            27 

do.         District                   . .  Nil      Nil           24 

Underground  Electric  Ordinary. .  Nil      Nil            22 

do.              do.       "A"        ..  Nil      Nil          8/- 

do.              do.       Income   ..  6         4            85* 

FoBEiGH    Trams,   &c. 

Adelaide  Sup.  6  per  cent.  Pref.   . .  6         6             4J 

AngloArg.  Trams.  First  Pref.     . .  5*       6i             3t 

do.           do.      2nd  Pref.        . .  SJ        —             2i 

do.           do.      5  Deb 5         5            66 

Brazil  Tractions       —       —           46 

Bombay  Electric  Pref 6         6             10| 

British  Columbia  Elec.  Rly.  Pfce.  5         5             60* 

do.              do.        Preferred  Nil     Nil          44 

do.              do.        Deferred  Nil     Nil          39* 

do.               do.        Deb.      ..  4i        4i           60X  * 

Mexico  Trams  5  per  cent.  Bonds..  Nu     Nil           50' 

do.           epercent.  Bonds. .  Nil     Nil           42 

Mexican  Light  Common  . .        . .  Nil     Nil           27 

do.            Pref Nil     Nil           41* 

do.            1st  Bonds..        ..  NU     NU          54j^ 

Mancfactuiung    Companies. 

Babcock  &  Wilcox             . .        . .  15       15            3J 

British  Aluminium  Ord 10       10            2 

British  Insulated  Ord 20       20             24 

British  Westinghouse  Pref.         . .  7J        74           21 

Callenders 20       25           U* 

do.       5  Pref 5         5            ii 

Castner-KeUner        22        20             3| 

Edison-Swan,  fully  paid     . .         . .  —       —             3| 

do.      ^o.    4  per  cent.  Deb.    ..  •"      4         4  754 

Electric  Construction                  , .  74      10            li 

Gen.  Elec.  Pref 6         6          llB 

do.       Ord 10       10          18* 

Henley 25       25            31 

do.    44  Pref 44       4*           4 

India-Bubber 10       10  17J 

Telegraph  Cos.        ..'      ....  20       20          454 

*DivideQdB  paid  tre«  of  Inoome  Tax. 


*4  17 
5  17 
5  17 
5  12 


+  4 
+  14 


+  J 

4  14     1 

-  4 

5    9     1 

6    4    6 

— 

5  17    8 

— 

5  10    4 

MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearinj; 
in  the  following  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  acoordinc  to  quantities  and  other  circumstances. 


1  Wednesday,  August  28th. 


CHEMICALS,   io. 


r  Acid,  Oxalio per  lb. 

t  AmmoniAu  8al        per  ton 

I  Ammonia,  Muriate  (large  orysUl)  ,, 

I  Bisulphide  of  Carbon      ..        ..  j, 

I  Borax I, 

I  Copper  Sulphate ,, 

I  Potash,  Chlorate per  lb. 

r       „       Perchlorate         ..        ..  ,, 

r  Shellac          per  owt. 

I  Sulphate  of  Magnesia      ..        ..  per  ton 

I  Sulphur,  Sublimed  Flowers      . .  „ 

I       ,,         Lump      .-.        ..        ..  ,, 

I  Soda,  Chlorate        per  lb. 

I      ,,      Crystals        per  ton 

[  Sodium  Bichromate,  casks       ..  per  lb. 


METALS.  &0. 

c  Brass  (rolled  metal  9"  to  12*  basis)  per  lb, 
c      ,,     Tubes  (solid  drawn)         ..         ,, 

c      ,,      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ,,         ,, 

g     '  „       Bars  (best!  selected)       . .  per  ton 

g      ,,       Sheet  „ 

g      „       Rod „ 

df      „       (Blectrolytio)  Bars        . .         „ 

4  „  „  Sheets     ..  „ 

5  „  I,  Wire  Rods         „ 

J      „  „  H.O.  Wire  per  lb, 

f  Ebonite  Rod „ 

f       „       Sheet         „ 

n  German  Silver  Wire       ..       ..         ,, 

A  Gutta.percba,  fine „ 

h  India-i-ubber,  Para  Bne   . .        . .  „ 

£  Iron  Pig  (Cleveland  wariants)    . .  per  ton 
I    „    Wire,  galv.  No.  8,  P.O.  qual,         „ 

S  Lead,  English  Pig ,, 

g  Mercury  per  bot. 

«  Mica  (in  original  oases)  small  . .  per  lb, 
«      „                II            II      medium         ,, 
«      I,                II            II      large  ..          ,1 

d  Silicium  Bronze  Wire     . .        . .  per  lb. 

r  Steel,  Magnet,  in  bars      ,.        ..  per  ton 
r  Tin,  Block  (English)        ..        ..         „ 

n    II     Wire,  Nob.  1  to  16    ,.        ..  per  lb. 


1/8 

i'lOO 
i!75 

iia 

±•65 
■AH 


£96 

l/I 

170/- 


1/84  to  1/9 
il6l  ' 
£161 
£161 
£137 
£161 
£145 

l/6g 

8/- 

2/6 

2/6 

6/10 

a/.s 

Nom. 
£37 

Nom, 

6d.  to  8/- 

8/6  to  6/- 

7/6  to  14/.  &  up. 

l/lli 


Qaotations  sapplied  by— 


a  Q.  Boor  ft  Oo. 
c  Thos.  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Co. 
0  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroba  and 
Telegraph  Works  Co,,  Ltd, 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  &  Sons. 

r  W«F,  Dennis  &  Co, 


5  16  0 
5  12  6 
•5  16    9 


Protecting  the  Panama  Lock  Valves  against  Electro- 
lysis.— Electrolytic    corrosion,     acting    in    an     unexpected 
'manner,  caused  serious  damage  to  the  valves  in  the  Panama 
Canal  locks,  and  threatened  to  put  I'hem  out  of  service  in  a 
IJeriod  much  shorter  than  that  for  which  they  were  designed. 
There  is  in  the  behaviour  of  these  valves  a  lesson  which  has 
application  to  numerous  metal  structures  subject  to  the  action 
of  salt  water.    The  flow  of  water  in  the  culverts  of  the  locks  is 
controlled  by  sets  of  valves  which  during  operation  are  always 
immersed  in  more  or  less  salty   water.    After  15  months  it 
was  discovered  that  coiTosion  caused  by  galvanic  action  owing 
to  the  presence  of  different  rhetals  in  salt  water  had  caused 
considerable  pitting  in  some  of  the  valves,   the  rivets  being 
partially  eaten  away  in  some  cases.    It  was  decided  to  paint  i 
with  bitumastic  solution  and  enamel  nine  of  the  valves.    Ini 
1916  some  valves  which  had  been  immersed  for  approximately! 
two  years  and  four  months  were  removed.    Insipection  showedJ 
deterioration,  not  only  of  the  valve,  but  of  the  fixed  irons  as  J 
well.    The  bottom  babbit  seat  in  which  the  valve  rested  was-l 
removed  and  wooden  seats  of  greenheart  were  placed  in  the! 
fixed  irons.    The  removable  side  steel  strips  had  been  so  badly  I 
eaten  away  by  action  with  the  bronze  seals  on  the  valve  that! 
they  no  longer  came  in  contact  with  them,  and  tests  showed  J 
that  the  leakage  had  increased  to  nine  times  normal  in  abquti 
six  months.    It  was  decided  to  replace  the  steel  strips  with 5 
strips  of  lignum  vita>.    The  lead  used  for  caulking  the  fixed! 
irons  and  for  leading  in  bolts  was  replaced  with  cement.    ZinoJ 
electrodes   were   placed   at   the   bottom   of   the   bronze   sealsl 
to    assist    in    overcoming    action    between     the    bottom    ofl 
the  valve  and  the  seals.    All  parts  of  the  valves,   with  thol 
exception  of  the  bronze  seals  and  rubbing  surfaces,  as  welT 
as  the  fixed  irons,  were  coated  with  bitumastic  solution  anJ 
enamel.    To   protect   the   bearing   surfaces,    pipes   have  been 
placed  leading  from  the  operating  tunnel  to  below  the  roUej 
trains  in  the  culverts,  with  the  intention  of  forcing  crude  on 
through   these  pipes,   in   the  expectation   that   when   the  oil 
rises   through   the   water  it   will   come  in   contact   with   thd 
rollers  and  bearing  surfaces  and  adhere  to  them,  lubricatiM 
them  and  protecting  them  from  further  corrosion. — Engineer 
ing  News-Record,  June  27th. 
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TURBINE     HOUSE     PLANT     OPERATION. 


Bx  T.  G.  OTLEY.  M.I.E.E..  and  V.  PICKLES,  A.M.I.E.E. 


\h.<lr(ict  of  paper  read  before  the  South  African  Institute 
OF  Electrical  Engineers,  May,  1918.)     " 
iMij|>n.-;o  in  this  paper  to  discuss  some  of  the  salient  iwints 
ii.t.-il    with   the  efficient  operation  of  turbine  plant  and 
itt.iiiiant  auxiliaries.     These  have  particular  reference  to 
ir  plant  installed  in  the  power  stations  of  the  Victoria  Falls 
ml  Transvaal  Power  Co.  and,  the  Rand  Mines  Power  Supply 
I..  Ltd..  a  subsidiary  company  of  the  Victoria  Falls  Co. 
[he  following  schedule  shows  the  number  and  size  of  the 
iiibine,?    installed    at    the    four    steam    stations — Rosherville, 
immerpan,  and  Brakpan — situated  along  the  reef  from  west 
I  east,  and  Vereeniging  Power  Station  situated  on  the  Vaal 
lixor.  about  36  ipiles  south  of  .lohannesburu'.  All  f<iiiv  >tntion^ 
I'll  into  a  conuuon  network.* 

Main  Turbines. 


f 


Maker's 

Revs. 

normal 

per 

ratings. 

minute. 

KW. 

Rosherville 

..     .3  <   9,600 

1.000  turbine  wnerators. 

,^ 

..     oX    3,000 

3;000  turbine  compressor 

..     3v    7.000 

3.000 

Vereenigin? 

..     2.x  12.000 

1.000  turbine  ?ener;it' IIS 

,, 

..     2  ^    9.600 

1.000 

5^iminer  Pan 

..     2x11.000 

1..500 

..     6X    3  000 

l.oOO 

Brakpan 

..     2X12,000 

1..500 

..     2x   3.U00 

1.500 

..     IX    1.500 

3,000  turoine  compicSaor 

..     IX    3,000 

3.000 

Total 

..  31  203.700 

K.W. 

1  liiif    aie   also   three   steam   reeiprocatiug    :iii    lumpii  t^tji^ 
iilled  at  Brakpan,  and  47  small  turbines  for  driving   con- 
ing auxiharies  and  feed  pumps  at  the  yaiioiis  stations. 
11  the  turbine  house  we  are  concerned  with  two  efficiencies. 
niiiiiely,  turbine  and  steam  efficiencies. 

Within  the  usual  'working  range  the'  performance  of  a  steam 
I  111  bine  follows  Willans's  law,  that  is,  the  relation  between 
the  total  energy  put  in  and  the  total  energy  got  out  is  a 
.-iiaight  line  of  the  form  y  =  a  +  bx,  where  the  ordinates  are 
i'-i:i\    steam   kw.   and   the   abscissae   total   electric    kw.     Tlie 

n-  figure  is  obtained  by  multiplying  the  total  lb.  of  steam 

I  per  hour  by  the  available  energy  in  Kw.-hrs./lb.    It  will 

noted   that  we  have   used   the  expression   Kw.-hrs./lb.   as 

being    more    convenient    for   use   in    connection    with    power 

.station  working  than  the  more  usual  b.th.u.  or  calories.     We 

use  a  modihed  MoUier  diagram  with  the  energy  scale  divided 

into  KW. -hours  instead  of  the  more  usual  forai. 

The  AVillans  line  for  each  machine  is  obtained  by  test,  the 
3oad  l>eiiig  maintained  constant  and  other  conditions  as  .steady 
:i^  pii--ililr.  Li  nozzle-governed  machines  there  is  no  appre- 
ri.iMc  (li|siiture  from  this  Ifpe  in  commercial  working,  but 
ill  throttle-governed  machines  there  is.  This  is  because  the 
)'!  --ure  is  measured  before  the  throttle  valve,  and  hence  the 
■  I.  my  available  for  work  in  the  turbine  is  not  always  coi- 
ily  returned.  There  is  also  a  slight  change*  with  the  tem- 
piiature  of  the  circulating  water.  With  steady  working  con- 
ihtions,  however,  the  line  is  practically  straight  from  no-load 
X'l  a  reasonable  overload.  It  is  a  striking  fatj.  and  contrary 
to  what  one  might  reasonably  ex[)ect,  that  tlie  condition  of 
the  blading  >can  deteriorate  to  a  very  considerable  extent 
without  materially  affecting  the  efficiency  of  the  turbine,  and 
luaintenancc  in  the  way  of  roblading  is  usually  dictated  more 
1)'-  considerations  of  safety  than  of  efficiency,  that  is  to  say. 
before  tlio  blading  has  deteriorated  to  such  an  extent  as  to 
affect  the  efficiency  of  the  machine,  it  has  probably  become 
unsafe  to  run.  .\  number  of  tests  have  been  made  with  old 
and  new  nozzle  segments  and  guide  and  moving  blades, 
which,  when  taken  out,  appeared  to  be  on  the  point  of  break- 
down, but  which,  when  renewed,  made  no  appreciable  differ- 
ence in  the  efficiency  of  the  machine. 

If  any  ijualilication  in  the  above  general  statement  is  neces- 
sary, it  is  that  the  condition  of  the  blading  in  the  L.P.  stages 
is  of  greater  importance  than  in  the  H.P.  portion  of  the 
machine,  because  losses  at  the  H.P.  end  may  be  in  part 
recovered  at  the  L.P.  end.  In  putting  forward  these  views 
ive  have  particularly  in  mind  the  Curti.':-Rat<»au  tyjie  of 
machine.  The  question  of  maintenance  of  blading  is  also 
affected  by  coal  costs  and  load  factor;  the  higher  these  factors 
the  greater  is  the  money  value'  of  any  loss  in  effitnency.  It 
becomes  therefore  a  question  of  simple  arithmetic  as  to  how 
far  a  machine  may  be  allowed  to  deteriorate. 

Within  the  range  over  which  a  turbine  is  commercially 
operated  its  efficiency  rises  with  the  load  it  carries,  but  it 
does  not  follow  that  it  is  most  economically  loaded  at  its 
normal  full  rated  capacity.  Maximum  eccinomy  is  reached 
when  the  product  of  turbine  and  steam  efficiencies  is  greatest. 

*  These  stations  were  described  in  the  Elfctrtcal  Review. 
:March,  1913.— Eds. 


and  as  the  steam  efficiency  falls  with  a  rising  load,  this  pro- 
duct may  be  greatest  at  some  point  below  its  full  rated 
capacity.  In  general,  however,  we  may  a.ssume  that  it  pays 
in  all  cases  to  run  with  as  high  a  plant  load  factor  as  possible. 

Steam  efficiency  is  the  variable  which  has  to  be  given  the 
greatest  attention.  This  is  determined  by  the  inital  and  final 
conditions  of  the  steam,  and  is  therefore  dependent  on  boiler 
house  operation  and  the  efficiency  and  maintenance  of  the 
condensing  plant.  Steam  is  supplied  to  our  turbines  at  a 
pressure  of  approximatelv  •2(XI  Ib./sq.  in.  with  boiler  pressures 
of  -l-lO-'liO  Ib./sq.  in.,  and  a  temperature  of  3-20  deg.-360  deg.  C. 
The  pressure  is  somewhere  near  the  limit  imposed  by  the 
design  of  the  plant,  while  the  temperatm'es  are  as  high  as  we 
can  safely  work  at.  '  ■ 

It  has  been  found  by  test  on  one  of  our  Vereeniging  sets 
that  the  over-all  efficiency  is  affected  to  the  extent  of  1  per 
cent,  by  a  change  of  one  atrnosphere  in  the  steam  pressure. 
Another  series  of  tests  to  ascertain  the  effect  of  steam  tem- 
perature shows  that  the  over-all  efficiency  is  irnproved  by 
1  per  cent,  if  the  initial  temperature  of  the  steam  is  iiicrea.sed 
by  7  deg.  C.  Part  of  the  gain  in  this  case  is  due  to  improve- 
ment in  turbine  efficiency  and  part  to  an  increase  in  steam 
efficiency.  The  results  of  these  tests  are  quoted  as  confirma- 
tion of  the  importance  of  supplying  turbines  with  steam  at 
as  high  a  pressure  and  especially  at  as  high  a  temperature 
as  i>racticable. 

With  the  exception  of  the  six  8,000-kw.  machines  at  Sunmer 
Pan  and  the  two  3,000-KW.  machines  at  Brakpan,  all  the 
condensing  auxiharies  are  steam  turbine  driven.  There  is  no 
doubt  that  the  efficiency  of  this  arrangement  is  at_ least  equal 
to  that  of  electrically  driven  auxiliaries,  and  it  is  certainly 
more  reliable  in  times  of  trouble.  All  the  condenser  auxiliar\ 
turbines  are  designed  to  take  steam  at  full  pressure  and  teni- 
perature,  and  to  exhaust  into  the  space  between  the  last  row 
of  the  Curtis  -wheel  and  the  diaphragm  carrying  the  first  ro'(\ 
of  Rateau  guide  blades  of  the  main  turbine.  This  an'ange- 
ment  is  satisfactory,  and  gives  no  trouble,  but  unless  the 
auxiliary  turbine  is  designed  on  liberal  lines  it  has  the  serious 
disadvantage  that  as  the  load  on  the  main  machine  increases 
and  the  intermediate  steam  pressure  becomes  higher  the  back 
pressure  on  the  auxiliai-y  turbine  also  increases,  with  the 
result  that  the  speed  of  the  pumps  tends  to  fall  and  less  water 
is  passed  through  the  condenser. 

From  a  mechanical  point  of  view,  we  have  experienced 
singularly  little  trouble  with  our  condensing  plant,  except  in 
the  case 'of  the  two  condensers  for  the  12.000-kw.  generators 
at  Vereeniging.  These  each  have  4,16'3  tubes  21  ft.  6i  in. 
long  of  the  standard  diameter  23-21  mm.  There  are  two 
centre  stay  plates  across  the  length.  The  trouble  took  the 
form  of  the  tubes  wearing  down  very  badly  and  becoming 
pei'forated  where  they  were  held  by  the  stay  lace  packing, 
this  resulting  in  a  very  considerable  leak  into  the  steam  space. 
which  necessitated  the  machines  being  frequently  taken  out 
of  commis.sion  for  renewal  or  plugging  of  condenser  tubes. 
The  cause  of  the  i>erforation  was  vibration  caused  by  the 
impact  of  the  steam  among  the  top  nest  of  tubes,  the  trouble 
being  confined  to  the  top  half  of  the  condenser.  The  remedy 
that  we  have  decided  uixin  is  to  remove  the  top  third  of  the 
tubes  and  rethread  them  through  the  centre  tube  plates  one 
hole  out  of  pit<'h  vertically  so  that  each  tube  is  slightly 
hogged.  We  believe  that  this  arrangement  has  proved  satis- 
factory where  similar  trouble  has  been  experienced. 

.\s  an  example  of  how  not  to  do  it.  we  may  quote  the  case 
of  a  4,000-H.P.  turbine  compressor  intercooler  where  similar 
trouble  was  experienced.  The  tubes  in  this  case  were  ex- 
panded into  the  tube  plates,  and  in  order  to  overcome  the 
vibration  trouble  the  contractors  (.\.E.G..  Beriin)  expanded 
the  tubes  into  the  centre  tube  stay  plate,  using  a  special  too! 
for  this  purpose.  It  can  be  imagined,  when  these  tubes 
had  to  be  replaced,  as.  ultimately,  a  number  of  them  had  to 
be,  what  difficulty  was  experienced  as  a  result  of  this  imprac- 
ticable and  barbarous  remedy. 

We  have  also  exi>erienced  some  difficulty  due  to  the  con- 
denser tubes  bulging  inwards,  as  a  result  of  the  ferrules  beini.' 
tightened  down  on  the  stay  lace  packing.  .All  the  condenser 
tubes  are  23-21  mm.  diameter,  the  walls  being  1  mm.  thick. 
.\s  a  result  of  this  it  has  been  found  almost  imiwssible  to 
keep  the  condensers  tight  for  any  length  of  time.  This  has 
been  overcome  by  very  lightly  expanding  the  condenser  tubes 
into  the  ferrules  so  as  to  make  a  metal  to  metal  joint.  The 
expansion  is  not  carried  so  far  as  to  prevent  the  ferrule  being 
turned  and  tightened  down  on  the  packing,  but  :t  was  found 
unnecessary  to  screw  them  down  as  tightly  as  before,  and 
since  adopting  this  practice  the  condensers  have  remained 
almost  absolut<?ly  tight.  \A'e  pay  particular  attention  to  con- 
denser leakage,  every  condenser  on  the  system  being  tested 
three  times  a  day  by  means  of  a  Dionic  water  tester. 

Some  eighteen  months  ago  a  factor  was  introduced  into  our 
returns  whicli  we  call  the  condenser  coefficient.  This  factor 
is  one  of  vital  importance  in  power  station  economy.  The 
steam  energy  available  for  work  on  the  turbine  is  the  diffei'- 
ence  between  the  energy  in  the  steam  at  the  stop  valve  and 
the  energy  in  the  steam  at  the  e_xhaust.  The  energy  that 
has  to  be  "supplied  by  the  coal  is  fhe  difference  between  the 
steam  energy  at  the  stop  valve  and  the  energy  of  water  of 
the  temperature  of  the  exhaust.  This  assumes  that  the  con- 
densate is  used  for  boiler  feed  purposes.  The  operating  en- 
gmeer  should  endeavour  to  keep  his  condensers  in  such  a  con- 
dition that  the  available  energy  is  the  biggest  fraction  of  the 
energy  to  be  supplied  by  the  co-.d. 
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Asoiiminu  L-o-i'ii tropic  i.  xpiiuMou,  we  cau,  I'roui  the  Mollier 
.iiagraui.  obtain  the  valiios  for  the  following  ratio:  — 
Euergy  to  be  supplied  by  coal  ^^^j^  j 

Available  energy 
If  ue  assume  the  condenser  to  be  of  infinite  capacity,  then 
the    exhaust     temperature     will    be    the    same   as    the    inlet 
temjKTature  of  the  circulating  water  and  the  available  energy 
nill  be  consequently  greater.    The  ratio 

Energy  to  be  supplied  by  coal  Ratio  -2. 

Available  energy 

will   therefore  be  le-^^s. 

It  is  found  that  the  difference  between  these  ratios  i.-^  pro- 
portional to  the  output  of  the  generators,  or 
Ratio  1- Ratio  •2  =  dXoutput 
where  li  is  a  constant  depending  on  the  design  of  a  condenser 
and  its  auxiliaries.     We  may  writ«  this  equation 

Ratio  1  =  Ratio  2+ <ix  output 
and  the  left-hand  side  then  represents  the  observed  value  of 
the   ratio,    while   the  right-hand   side   i.s   the   standard   value 
derived   from    the   circulating     water    temjierafure    and    the 
machine  load. 

When  a  condenser  and  its  auxiliaries  are  in  their  best  con- 
dition, we  niav  write 

JRatioJ.) 

(Ratio  24-(iXoutput) ' 

from  which  d  may  be  found. 

In  any  future  calculation  of  results  obtained  in  ordinary 
running  or  test  and  using  the  same  constant  d,  any  departure 
from  the  best  condition  will  be  given  as  a  percentage  of  such 
condition.  Further,  the  figure  returned  reflects  the  variation 
as  a  percentage  of  actual  efficiency,  that  is,  if  the  figure  be- 
comes 101  it  means  that  we  are  losing  1  per  cent,  in  our  coal 
bill.  This  is  easily  seen,  for  the  only  variable  with  condition 
is  ratio  1.    It  will  be  remembered  that  this  latio  is 

E nergy  to  be  supplied  by  coal 
.Vvailable  energy 

and  as  in  this  ratio  the  variable  is  the  available  energy,  it 
follows  that  a  i  per  cent,  increase  in  the  coefficient  can  only 
be  a  result  of  a  similar  decrease  in  available  energy. 

We  have  found  that  this  condenser  coefficient  is  unaffected 
by  circulating  water  temperature  or  variations  in  load.  It  is 
not  only  an  absolutely  reliable  guide  as  to  the  condition  of 
a  condenser  or  its  auxiliaries,  but,  as  already  shown,  it  gives 
us  directly  the  influence  on  the  coal  bill  of  any  departure 
from  the  best  condition.  This  item  is  one  of  the  most  valuable 
that  appears  in  our  returns,  and  we  take  this  opportunity  of 
publicly  acknowledging  the  indebtedness  of  the  power  com- 
pany to  Mr.  G.  M.  Clark  who  was  responsible  for  its  intro- 
duction when  in  charge  of  the  research  department  of  the 
company. 

The  circulating  water  at  different  stations  does  not  affect  the 
condensers  in  tlie  same  way.  At  Simmer  Pan  and  Rosherville 
the  inside  of  the  tubes  becomes  coated  with  a  slimy  deposi-t, 
which,  although  not  difficult  to  remove,  affects  the  vacuum 
very  quickly  and  materially.  Tlie  water  at  Vereeniging  con- 
tains particles  of  sand  which  scour  the  in.side  of  the  tubes 
and  keep  them  clean.  At  Brakpan  the  capacity  of  the  dam 
at  the  station  is  .small,  about  ■30,0(lfl,00l)  gallons,  and  in  order 
to  keep  the  temj)crature  down,  a  spray  cooling  plant  was 
installed  in  conjunction  with  the  latest  extensions — two 
12,000-KW.  generators.  The  evaporation  and  loss  due  to  drift- 
ing, &c.,  from  this  cooHng  plant  is  estimated  to  be  in  the 
region  of  1  per  cent,  of  the  total  circulating  water,  equivalent 
to  about  30,000  gallons  per  hour.  As  the  make-up  is  by  no 
means  pure,  the  water  rapidly  concentrates  and  becomes  scale 
forming.  It  was  thought  that  if  the  average  mean  inlet  tem- 
perature could  be  leduced,  scale  formation  might  also  be 
reduced  or  disapiX'ar,  and  steps  were  taken  to  increase  the 
spray  nozzle  plant,  which  had  the  result  of  reducing  the 
temperature  by  about  4  de^.  C,  but  this  had  little  effect  on 
its  scale  foiTning  characteristics.  Further  .steps  were  taken, 
namely,  treating  the  whole  of  the  20,0(10,OlX)  gallons  of  water 
contained  in  the  dam,  and  a  water  softener  of  a  capacity  of 
10,000  gallons  i>er  hour  was  provided.  .A.bout  200,000-240,000 
gallons  per  day  were  passed  through  this  purifier,  the  treat- 
ment resulting  in  a  simple  exchange  of  the  scale  forming  salts 
for  soluble  salts.  The  effect  wa?  extremely  satisfactory,  but 
the  rate  of  treatment  was  relatively  slow,  especially  bearing 
in  mind  that'40,000  gallons  per  hour  of  make-up  was  necessary 
for  the  dam.  It  was  then  decided  to  accelerate  the  action  by 
adding  sodium  bi-sulphate.  This  is  an  acid,  the  action  of 
which  is  to  neutralise  the  alkahnity  of  the  water,  and  has 
l)een  aci  far  successful  as  to  reduce  the  scaling  to  a  negligible 
amount. 

Curves  prepared  from  the  Brakpan  returns  show  the  varia- 
tions of  the  condenser  coefficient  during  the  years  1916  and 
1917.  Duding  the  last  six  or  seven  months  the  condenser  effi- 
ciency has  been  consistently  better  than  in  the  earlied  period. 
This  improvement  is  a  direct  result  of  treating  the  dam  water. 
Between  October  gnd  November,  1917,  the  condenser  coeffi- 
cient of  machines  2,  3,  and  4  began  to  rise.  This  arose 
through  our  endeavour  to  utilise  for  cooling  purposes  the 
enormous  volume  of  water  which  ha<l  accumulated  in  the 
outer  pan.    The- inner  pan  was  allowed  to  overflow  and  cold 


out'Cr  pan  water  pumped  back  to  reduce  the  tempiiiHuu'  <ii 
the  inlet  circulating  water.  This  practice  rendered  it  almost 
impossible  to  effectively  treat  the  water  by  the  purifier  or  h\ 
adding  bi-sulphate.  and  as  a  result,  scale  began  to  form  and 
the  condenser  coeflicient  rose  as  stated.  The  saving  due  tc 
reduction  in  circulating  water  temperature  was  more  thani 
neutralised  by  the  rapid  scaling  up  of  the  condensers. 

With  regard  to  conden.ser  circulating  water,  in  our  retmns 
an  item  which  we  call  W/Tr.  is  in.serted.  This  is  the  weight 
of  the  condeu.sate  divided  by  the  ri.se  in  tem|X'rature  of  the 
circulating  water  acro.ss  the  condenser.  If  the  state  point  ot 
the  steam  at  exhaust  were  constant,  this  figure  would  be  piti 
portional  t<3  the  quantity  of  circulating  water  passing  througli 
the  condenser.  As  this  is  not  the  case,  however,  the  figun- 
is  not  an  absolute  guide,  but  when  the  steam  conditions  anu' 
load  are  retained  approximately  constant,  it  gives  a  very  goo(i 
idea  of  the  quantity  of  circulating  water  being  pumjietl 
through   the  condenser. 

Conden.ser  cleaning  is  much  the  most  important  controllalilc 
factor  in  condenser  etliciency.  The  usual  method  is  to  take  oil 
one  of  the  end  covers  and  push  a  wire  bru.sh  through  tin- 
tubes,  following  this  up  with  a  jet  ()f  water  to  wa.sh  out  any 
loose  mud  that  may  .still  adhere.  This  method,  while  fairh 
effective,  is  both  inconvenient  and  relatively  exi^cnsivo.  It 
has  been  suiwrseded  by  the  compressed  air  and  the  rulihi'i 
disk  method  recently  described  before  the  si.ster  instit\itinn. 
which  has  so  far  proved  very  successful. 
{To  be  concluded.) 
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{Continued  from  page  178.) 
Iguamc  EleCtkic  Co.,  Ltd.,  London. — The  exhibit  ol  this 
company  was  briefly  mentioned  in  our  last  issue ;  we  are  now 
able  to  give  some  further  particulars  regarding  it.  The  "  Igra- 
nic"  patent  ironclad  motor  starting  panel,  fig.  1,  presents  some 
entirely  new  developments  in  this  class  of  apparatus.  A  self- 
acting  motor  starter  of  the  multiple  finger  pattern,  and  two 
single-pole  main-contactor  switches  are  raoiinted  together  (and 
interlocked)  inside  a  very  strong  iron  housing  having  a  junc- 
tion box  at  the  base,  and  an  ammeter  at  the  top.    A  large 


F;g.  1.— "  Igranic  "  Ironclad  Motoe  Starting  Panel,. 
swung  forward  for  inspection. 

window  in  the  front  of  the  housing  gives  a  clear  view  of  the 
switch  parts,  but  when  a  closer  inspection  is  required,  the 
whole  front  of  the  box  can  be  s^vung  open  on  hinges,  thus 
enabling  an  attendant  easily  to  clean  or  adjust  the  switch- 
gear.  .\  specially  valuable  and  quite  novel  feature  is  that 
access  can  be  gained  to  the  resistances  and  all  internaJ  parts 
of  the  apparatus  by  simply  loosening  two  winged  nuts  on  the 
top  of  the  housing  and  pulling  the  panel  forward,  without  the 
nece.ssity  of  breaking  any  electrical  connections.     When  pulled 
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forward  in  this  way  the  whole  panel  comes  out  of  the  box, 
exposing  the  resistances  and  everything  else  that  is  mounted 
behind  the  slate.  This  makes  inspection  and  repair  exceed- 
ingly easy,  and  it  is  equally  easy  to  replace  the  panel  by 
simply  pushing  it  back  into  the  box  and  securing  it  by  the 
two  winged  nuts  formerly  mentioned.  Any  type  or  combina- 
tion of  switchgear  may  be  housed  in  this  patented  manner, 
and  all  parts  can  be  readily  inspected  as  already  described. 
On  the  back  of  the  exhibition  panel  a  number  of  control 
devices  are  fitted  to  demonstrate  the  operation  of  the  self 
starter  when  employed  for  various  purposes.  These  devices 
include  automatic  control  l)y  thermostat,  float  switch,  pres- 
sure regulator,  vacimm  rei;ulator.  and  by  push  buttons. 


LeESONA  "    C01L-W-I\DI.NG    MACHINE. 


Included  in  the  exhibit  are  a  number  of  electromagnet 
uds  wound  on  the  "  Leesona "  universal  coil  winding 
machines,  which  are  capable  of  producing  a  wide  range  of 
extremely  reliable  coils,  having  high  space  factor  and  being 
uniform  in  all  respects.  The  coils  are  produced  quickly  and 
at  low  cost,  and  their  construction  is  such  as  to  render  efficient 

-  impregnation  a  simple  process.  No.  84  machine  (fig.  2)  winds 
cross-wound  coils  for  magnets,  &c.  Cotton  or  silk-covered  wire 
ia  wound  in  layers;  each  turn  is  laid  at  an  angle  to  the  axis  of 

.  the  coil,  so  that  each  layer  is  at  an  angle  to  the  layer  below. 
The  advantages  of  this  method  of  winding  are,  first,  prac- 
tically zero  capacity  between  the  layers  and  a  little  less  in- 
ductance, making  an  ideal  coil  for  high  viiltages;  secondly, 
this  form  of  winding  is  entirely  self-supporting,  requiring  no 

'flanges  or  heads  to  support  the  coil  either  during  winding  or 
in  use.  Coils  as  narrow  as  3/16  in.  and  several  inches  in 
diameter  can  be  wound  without  the  use  of  side  support ;  when 
finished  the  windings  admit  of  easy  impregnation.  This 
machine  is  practically  automatic;  a  device  automatically  con- 
trols the  delivery  of  the  finest  wire  from  the  supply  spool  Uj 
the  coil,  and  prevents  kinking,  entangling,  or  stretching  of  the 
wire.    A    brake    mechanism    .stops    the    winding    spindle    in- 

'  .stantly  if  the  wire  breaks,  also  the  spindle  is  stopped  by  an 
automatic  counter  when  the  desired  number  of  turns  have 
been  wound.  The.se  automatic  devices  make  it  possible  for 
one  operator  to  control  several  machines. 

No.   96  machine  is  adapted   for  winding  coils  for  meters. 
transformers,  and  relays,  as  well  as  field  coils,  &c.    The  turns 

>are  paiallel  to  each  other  and  in  a  plane  at  right  angles  to 


the  axis.  .-V  fine  cotton  yarn  is  wound  simultaneously  with 
the  wire.  The  yarn  is  interwoven  with  the  wire,  which  may 
be  either  enamelled  or  in.sulated  with  silk  or  cotton,  also  the 
fonn  and  flanges  are  automatically  built  up  of  cotton"  during 
the  winding  process.  The  plane  of  the  wire  convolutions  is 
at  right  angles  to  the  axis  of  the  coil,  while  the  plane  of  the 
cotton  strands  lies  at  a  different  angle  to  the  axis,  the  entire 
mass  being  bound  or  woven  together  so  that  the  finished  coil 
is  practically  indestructible  either  from  internal  or  external 
stress.     Furthprmovc.   during  the   winding  the   yarn   is  being 


l.EESOXA  "  Coils. 


distributed  ovci-  the  area  of  the  coil  at  a  faster  rate  than  the 
wire,  thus  when  a  layer  of  wire  is  coinpleted  there  is  also  a 
layer  of  cotton  over  it  so  that  the  next  layer  of  wire  is 
-I'parated  from  the  previous  layer.  This' machine  is  equipped 
with  the  automatic  device  previously  referred  to,  arid  con- 
-cquently  the  coils  may  be  duphcated  with  great  facdity. 

The  MiCANiTE  it  Lnscwtors  Co.,  Ltd..  Walthamstow.  This 
inm  is  exhibiting  .■specimens  of  British  produced  insulating 
cloths.  A-c.  manufactuied  in  its  new  factory  at  Walthamstow. 
Although  in  tlic  pa.'^t  large  quantities  of  these  materials  have 
been  iuiportod  from  the  firm's  .Vmerican  factory,  manufac- 
ture has  now  been  going  on  for  several  months  at  Waltham- 
stow. and  the  output  of  this  material  will  shortly  be  increased 
threefold.  The  firm's  exhibits  include  "  Paxolin  "  insulating 
materials,  whicli  materials  are  built  up  of  paper  impregnated 
with  varnish  made  from  the  condensation  product  of  phenol 
and  formaldehyde.  Samples  of  standard  and  .Admiralty 
quality  "  Paxohn  "  plates,  .sheets,  cyhnders,  and  tubes  are 
show-n.  Also  insulating  accessories  are  on  view  showing  how 
this  material  can  be  drilled,  tapi)ed.  threaded,  sawn,  turned, 
and  planed.  Included  are  also  samples  of  "Empire"  oiled 
m.sulating  cloth  and  paper,  and  various  micanite  manu- 
factures. 

-\UTOiiATic  AND  Electhic  Fi.KXACES.  LTD.,  London.— 
This  firm  is  exhibiting  the  Wild-Barfield  electric  furnace 
which  takes  w^ork  7^  in.  in  diameter,  li  in.  in  length,  and  a 
maximum  weight  for  each  article  of  10  lb.  The  furnace  is 
designed  for  the  automatic  hardening  of  carbon  steel,  the 
output  of  work  per  hour  being  approximately  30  lb.  Its  prin- 
cipal features  are  ;  The  critical  point  is  accurately  and  adto- 
matically  determined,  so  that  the  desired  degree  of  hardness 
is  obtained  and  the  human  error  is  entirely  eliminated.  The 
work  can  be  left  in  inexperienced  hands,  uniform  heating  is 
'attained,  and  the  grain  olitained  is  of  the  finest,  no  matter 
what  the  carbon  content  of  the  steel  may  be.  The  current 
consumption  and  cost  are  exceedingly  small,'  the  maximum 
power  consumption  lieing  4,200  watts.  The  amount  of  dis- 
tortion is  reduced  to  a  minimum,  amounting  generally  to  not 
more  than  0.0001  in.,  there  are  no  products  of  combustion 
and  no  oxidisation  of  the  work,  and  the  heat  losses  are  small, 
involving  no  .special  ventilation  arrangements. 

In  addition  to  the  furnace,  a  Wild-Barfield  electricaUy- 
lieated  salt  quenching  or  tempering  bath  for  u.se  in  connec- 
tion with  the  furnace  is  .shown,  as  is  abso  a  Wild-Barfield 
jiatent  electric  mufiie,  with  pyroscopic  detector,  galvanometer, 
comi)ensator,  condenser  and  .scale,  and  resistance  for  regulat- 
ing the  temperature.  (See  Ei>ec.  Rev.,  March  .1st  and  June 
'28th,  1918.) 

Messks.  Sims  Motor  Units,  Ltd..  London.— This  ex- 
hibit con.sists  of  magnetos  of  the  high-ten.sion  type  in 
which  the  current  is  generated  directly  iii  the  winding  of  the 
rotated  armature  without  the  use  of  a  separate  induction  coil. 
The  machine  is  of  small  (Umeu.sions,  and  it  will  give  an  effec- 
tive spark  at  the  plug  at  the  lowest  possible  speed  of  the  motor 
with  the  tuning  lever  in  any  position.  Other  exhibits  are 
magneto  spare  ,  parts,  sparking  plugs,  -and  several  forms  of 
magnetic  i^etrol  gauges  for  motor  car  tanks.  This  is  claimed 
to  be  the  only  magnetic  gauge  that  can  be  attached  to  either 
the  side  or  the  end  of  a  rectangular  or  cylindrical  tank.  It 
may  be  screwed,  fluid  tight,  into  a  flange  bushing  set  into 
the  tank,  and  it  is  proof  against  the  eiTects  of  air,  damp  or 
dust.  The  gauge  is  made  for  both  pressure  and  gravity 
tanks,  the  amount  of  pressure  makes  no  difference,  and  taking 
the  form  of  a  hollow  metal  float  which  is  tested  to  a  pressure 
of  100  lb.;  this  is  threaded  on  a  gun-metal  bronze  riblion, 
which  is  susi^ended  from  the  gauge,  and  to  which  is  attached 
a  permanent  magnet.    Tlie  bronze  ribbon   passes  through  a 
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tuLx:'  lu  the  coulie  ut  the  liuut..  aii^l  us  the  latter  passes  up  aud 
down  with  the  rise  and  fall  of  the  liquid,  it  is  turned  bs  a 
spiral  cut  iu  the  tube.  This  causes  the  metal  ribbon  to  make 
a  turn,  which  turns  tlie  niapnet  also.  Tlie  magnet  exeroi.^es 
its  ix>wer  through  the  !i<ilid  head  of  the  yauge.  and  turns  the 
mapiiet  hand  on  the  dial  to  corresixind  witli  the  level  of  the 
petrol. 

{To   be   tijntinurd.) 


THE     .AVLESBLRV     ELECTRICITY 
UNDERTAKING.' 


A.  TURXBI'LL.  A.M.Inst.C.E.,  A.M.I.E.E.. 
Borou^rh  Electrical  Engineer. 


(,Abxt)/i<i  of  pa  lie  r  read  before  the  INSTITUTION  oi'  JU'SICII'.\L 
EngISEEBS.  Aiifiuxt  iXHi.  1918.1 
Thk  electricity  works  are  situated  near  the  centre  of  the  town,  by 
the  side  of  the  canal,  where  there  is  the  necessary  ample  supply  of 
cheap  cooling  water.  The  plant  consists  of  two  100-KW.  vertical 
three-line  Diesel  oil  engines  and  one  200-KW.  four-line  horizontal 
suction  gas  engine.  In  conjunction  with  this  generating  plant  is 
a  storage  battery,  capable  of  supplying  40  KW.  for  a  period  of  ten 
hoars. 

After  an  amount  of  experimenting  with  the  use  of  tar  oil 
(creosote)  as  fuel,  we  were  able  under  certain  conditions  to  start 
constant  running,  in  August.  ItUG.  on  tar  oil.  Aylesbury  being  the 
first  Diesel-engine  station  to  start  this  use  of  tar  oil.  Up  to 
February  of  this  year,  .i;:i9(j  had  been  saved  on  the  fuel  bill,  due  to 
the  use  of  this  fuel.  The  chairman  of  the  Electricity  Committee 
(who  is  an  engineer)  must  take  the  great  amount  of  the  credit  tor 
this  remarkable  result. 

In  connection  with  the  gas  engine,  the  gas  obtained  gives  the 
following  analysis  : — 
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and  has  a  calorific  value  of  Ha  B.TH.i'.  per  cb.  ft.  An  eight-hour 
full-load  test  on  the  engine  with  anthracite  peas  gave  a  consumption 
of  12  lb.  per  KW.-hour. 

The  average  fuel  consumption  for  the  past  few  months  has  been 
15  lb.  per  unit,  including  all  losses.  The  present  fuel  costs  for  the 
gas  and  Diesel  engines  are  as  follows  : — 


Gaa  engine,  coal  I'S  lb.  per  unit.  40s.  ton  

Diesel  engine,  tar  oil  '65  lb.  per  unit,  100s.  ton  "38d.  \ 
American  oil  "08  lb.  per  unit.  300s.  ton  'ISd.  /  ■' 
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This  saving  of  ■2d.  per  unit  at  the  present  time  represents  a 
saving  on  our  fuel  bill  of  about  £5O0  per  annum,  and  the  saving 
would  be  greater  if  a  large  amount  of  the  output  had  not  to  be 
made  up  by  the  use  of  the  Diesel  engines. 

There  are  16  miles  of  cable  laid  in  the  town,  the  supply  being 
laid  on  to  all  the  street  lamps.  From  the  works,  five- feeder  cables 
run  to  five  different  areas  of  the  town,  terminating  in  cast-iron 
feeder  pillars.  The  whole  of  the  cables  are  paper-insulated,  lead- 
covered,  and  armoured  with  steel  tape,  and  are  laid  direct  in  the 
ground.  The  distributor  cables  are  tour-core,  three  of  the  cores 
being  used  for  the  general  supply  and  the  fourth  core  for  the  street 
lighting. 

The  street  lighting  is  controlled  from  the  works  by  means  of 
remote-control  switches,  placed  at  the  ends  of  the  feeders  and 
operated  by  means  of  pilot  wires  which  lun  in  the  same  core  as  the 
feeder  cables.  The  immediate  control  of  the  street  lighting  trom 
the  electricity  works  effects  a  great  saving  in  labour,  and  has  been 
a  great  convenience  in  enabling  us  to  switch  the  street  lamps  on 
and  off.  A  special  street-lighting  wire  is  advisable,  considerably 
reducing  maintenance  of  the  mains,  and  the  labour  of  lighting  and 
extinguishing.  Special  all-night  lamjis  or  other  lamps  can 
efficiently  be  dealt  with  by  means  of  time  switches. 

There  are  219  consumers,  who  at  the  present  time  are  consuming 
electricity  at  the  rate  of  800.000  units  a  year.  The  excessive  strain 
on  the  plant  wiU  be  noticed,  when  a  list  of  10  comparable  under- 
takings shows  an  average  output  of  790  units  per  KW.  of  plant  as 
compared  with  Aylesbury's  2,000  units  per  KW,  of  plant. 

The  capital  cost  of  the  undertaking  is  about  £29,000.  involving 
an  interest  and  loan  repayment  charge  of  about  £3,200  per  annum. 
The  financial  results  of  the  undertaking  for  the  year  ending 
March  31st  last  are  as  follows  :— 

Units  generated.  .508.229.  Units  sold,  41.5,204.  Total  cost,  r43d. 
per  unit  sold. 

Revenue,  £4,293  :  gross  profit,  £1,837  ;  capital  charges,  £2,559  : 
net  loss,  £722. 

,  •  Due  to  the  restricted  lighting  and  the  Daylight  Saving  Act,  the 
comparative  cost  of  producing  electricity  for  lighting  has  been 
very  much  increased.  A  large  amount  of  dead  capital  is  involved, 
due  to  the  war  conditions  keeping  off  the  street  lighting  and 
private  consumers. 


NEW    PATENTS  APPLIED   FOR.    1918. 

(NOT    VET    PUBLISHED.) 

Compiled  expressly  for  this  journal  by  Messrs.  S&f-roN-JoNBS,  O^Diiu.  and 
bTBPHENS  (successors  lo  W.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent  .Xgtnts.  285,  High  Holborn,    London,  W.C.  1. 


13,038.  13.403.  •'Electrical  heating  apparatus."  J.  11.  Kakiiunc,  M.  J. 
Railing  S;   F.   Winstanlkv.    August  12th. 

13,04».  ".Means  for  controlling  alternating  currents."  Ukitish  Thomson- 
Houston  Co.  (Gcmral   Electric  Co.).    August  12th. 

13,050.  *'  Electrical  signalling  apparatus."  SiH  \V.  G.  Ak.mstrong,  Wiiit- 
WOKTM  &  Co..  C.  'B.  Chicken  4  J.  H.  Th.«n.     August  12th. 

13,080.  "  Di.stribution  of  electrical  energy."  C.  Grover  &  W.  T.  Hksukvs 
TELECR.irii   Works  Co.    August  12th. 

13.090.  "  Electric  installations."  Soc.  .Anon,  des  Etabussements  L. 
BuEKioi      August    12lh.     (France,    November   23rd.    1917.) 

13.104.  "  .Means  for  making  temporary  connections  with  electric  suppb 
cables."    J.    H.    Cou-ie.    .August    13th. 

13.105.  "Current-collectors  for  electrically-propelled  vehicles."  R.  H. 
Wilkinson  &  A.   R.  Fearnlev.    August  13th.  ' 

13,125.  "  Ven«s  (or  electric  accumulators."  A.  1'.  W  ki.ch  &  I-iiler  Ac 
CCMLLATOR  Co.    .August  13th. 

13,151.  "  Bath  for  electrolytic  tinning."  H.  S.xrramba.  August  13th 
(Switzerland,    September  27th,    1917.) 

13,156.  "  Electrically  operating  mechanisms  from  a  distance."  .'\.  G 
Bloxam  (Russische  Akt.-Gc-s.  L.   M.  Ericsson  &  Co.).    August  13th. 

13.167.  "  Variable  electric  resistances,  and  apparatus  emploviiig  same." 
S.  G.   Bkown.    August  13th. 

13.187.    "  Electric   batteries."    H.    F.   Joel.    August   14th. 

13,203.  "  Apparatus  for  rectifying  alternating  current."  .M.  Latouk, 
August   ]4lh.     (France,  August  14th,   1917.) 

13,207  '13,208.  "  Starling  devices  for  alternating  current  dvnamo  cleclrii 
machines."  Bklrisii  Tiio.\ison-Houston  Co..  H.  C.  Hastings' &  J.  M.irti.v 
.August  14ih. 

13,231.  "Process  of  electfolvtically  separating  nickel  from  copper."  G.  .A 
Guess.    August  14th.     (United' States,  Ailfeust  14th,  1917.) 

13,235.     "  High    frequency    alternators."     S.    Eisenstein.     August    14th. 

13,282.  "  Electric  controlling-device  opcr-ible  at  a  distance  for  laying  artil- 
lery, projectors,  range-finding  apparatus,  &c."  Ben.vrd-Barbier  et  Torenne 
&    E.   Gran.u.    .August  loth. 

13,314.  "  .Apparatus  for  measuring  average  maximum  demand  in  kilovolt 
amperes  from  an  alternating-current  supply."  .A.  E.  Jei'SON  &  A.  Howarth. 
August  16th. 

13,321.  "  High-frequencv  signalling."  Western  Electric  Co.  (Western 
Electric  Co.).    August  16t'h. 

13,340.  "  Electrically-operated  fuel  valves."  British  Thomsos-Houston 
Co.    (General    Electric   Co.).     August   16th. 

13,368/13,369.  "  Treatment  of  zinc  solutions  preparatory  to  recovery  of 
zinc  bv  electro-deposition."  Electrolytic  Zinc  Co.  August  16th.  (Australia, 
August  17th,   1917.) 

13,371.  "  Portable  electric  batteries."  Accumulators,  Ltd.,  &  A.  Hunter. 
.August  16th. 

13.389.  "  \enls  for  clectiic  accumulators."  Killer  Accumulator  Co. 
&  A.  P.  Welch.    August  17th. 

13.390.  "  Electric  safety  lamps."  A.  P.  Welch  &  Fuller  Accumulator 
Co.     Augusi    17th. 

13,411.    "  Electrically-ignited    lighting-device."      P.     Elphick.    August    17th. 
13,417.      "  Telephone    apparatus."      M.    L.VTOUK.      .August    17th.      (France. 
August    18tli.    1917.) 


PUBLISHED   SPECIFICATIONS. 


Tile  numbers  in  parenthesis  arc  those  under  which  the  specifications  will 
be  printed  and  abridged,  and  all  subsequent  proceedings  will  be  taken. 

X9X7. 

5,632.  Process  for  the  electrolytic  deposition  of  metals.  N.  H.  M. 
Dekker.    April   2l5t,   1917.     (Patent  of   addiUoti    not    granted.)    (117,638.) 

5,663.  Dynamo-electric  machines.  H.  Lucas  &  C.  L.  Breeden.  April  23rd, 
1917.     (117,639.) 

8,713.  Locking  ok  securing  devices  for  electric  fittings.  St.  Helens 
Cable  S:   Rubber  Co.  &  J.  C.   White.     June  18lh,  1917.     (117,644.) 

9,061.  Braking  systems  for  electrically  driven  vehicles.  British  Thom- 
son-Houston  Co.    (General    Electric   Co.).     June  23rd,   1917.     (117,647.) 

10,535.  .Appar.atus  for  use  in  electro-plating  articles  or  pieces  having 
HOLES.    Piatt  Bros.  &  Co.  &  G.  L.  A.  R.  B.  Colin.    July  23rd,  1917.    (117,658.) 

10,739.  Devices  for  securing  hawsers,  ropes,  and  the  like.  W.  H. 
Sandford.  July  26th,  1917.  (Patent  of  addition  not  granted.  Cognate  applica- 
tion  17,588/17.)     (117,677.) 

10j785.  Methods  for  forming  and  TRE.\nNc  electrical  coils.  J.  W. 
Hobley.    July   27th,   1917.     (117,682.) 

10,822.  Electrjcal  induction  apparatus,  British  Thomson-Houston  Co. 
(General    Electric    Co.).     July    27th,    1917.     (117,685.) 

10,830.  Utilisation  of  high  frequency  oscilutions  in  wireless  insluxa- 
iioNS.     D.   W.  Brown.    July  27th,   1917.     (117,686.) 

11,607,  Indicating  devices  for  electkicu.  me.asuring  instruments.  K.  D. 
Gifford  &   Nalder   Bros.  &  Thompson.    August  13th,  1917.     (117,705.) 

12,104.  Electrical  point  detectors  for  r.mlways.  A.  E.  Hudd  &  G.  H. 
Wion.    August  23rd,  1917.     (117.712.) 

15,741.  Electric  pocket  lamps.  E.  G.  Comp.  Phoebus.  October  28th, 
1916.     (U0,912.) 

16,532.  Electric  vehicle  and  other  like  lamps.  H.  Lutas  4  W.  H. 
Eggington.     .November  10th,  1917.     (117,7.i8.) 


X9X8. 

2,yu8.  i\i.i;cTRic  relays,  particularly-  for  railway-traffic  controlling 
APPARATUS.  McKenzie,  Holland  &  Westinghouse  Power  Signal  Co.  Februarv 
20th,  1917.     (113,616.) 

3,496.  Dynamo-electric  machines.  G.  Plaisant.  June  22nd,  1917. 
(Divided  application  on   18,387/16.)    (117,784.) 

3,951.  Electro-m.\cnetic  lockout  switches  for  use  in  motor  control 
SYSTEMS.  Igranic  Electric  Co.  (Cutler-Hammer  .Manufacturing  Co.)  March 
6th,   1918.     (117,786.) 

4,609.  .M.vnltactuke  of  commutators.  McKenzie,  Holland  &  Westinghouse 
Power  Signal  Co.     .March  16th,  1917.     (114,834.) 


'  See  also  Electrical  Review.  April  19th.  191^ 


TZIB 


E1XjEOTI?/IC^Xj    I?/EI'VIE'W. 


Vol.  LiXXIII. 


SEPTEMBER  fi,  1918. 


No.  2,128 


ELECTRICAL    REVIEW. 


EEMOVE    THE    MASK! 


Vol.  LXXXIII.]  CONTENTS :  Septeml.er  6,  1918. 


(No.  a,12lii. 


iemove  the  Mask ...         217 

Wanted,  a  Book      218 

■  Graphical    Methods    for   Resistances   in    Parallel,    bv   \\.    T. 

Maccall  (illu.i.) '. 219 

The  Percentag-e  Error        220 

The  British  .Scientific  Products  Exhibition  O:oiilhiiieil)  {illvx.}  221 

Some  Notes  on  Gas-Firinsr  Boilers,  by  T.  M.  Hunter -222 

War  Items 221 

.Scientific  and  Industrial  Research          225 

Business  Notes        226 

Notes             22S 

r  Enemy  Penetration  and  Propaganda      232 

Correspondence — 

Where  To.'       233 

Reviews        ...  2Vi 

Caty  Notes 23.5 

;  Stocks  and  Shares 230 

Turbine  House  Plant  Operation,  by  T.  O.  Otley  and  V.  Pickles 

Cconclnded^           ...          ...         ...         ...         ...         ...         ...  337 

f.  The  Application  of  Electric  Welding  to  Ship  Construction 

and  Repair       238 

I'^he  ■' D.K.  30  "  Ventilated  Tramway  Motor  (iiias.) 23» 

New  Electrical  Devices,  Fittings  and  Plant  (jWj;*.)      240 

New  Patents  Applied  for,  1918 ...  240 

Abstracts  of  Published  Specifications     240 

Contractors'  Column  Advertisement  page  xxii 


The  electrical  REVIEW. 

Published  every  FRIDAY,  Price  4d. 

The  Oldest  Weekly  Electrical  Taper.         Eslablished  1S7S. 

X»  BE  OBTAINED  BY  ORDER  FEOM  ANt  NEWSAGENT  IN  TOWN   OR   COCNTRT 


OFFICE  1-4.    LUOGATt    HILL.   LOMDON,    E.O.  4. 

Telegraphic  Address  :  "  Ageekay,  Cent.,  London.*'     Code,  ABC 

Telephone  Nos. :  City  997  ;  Central  4425  (Editorial  onlyl. 

fhe  "  Electrical  Review  "  is  the  recognised  medium  of  the  Electrical  Trad«.  and  i 

by  far  the  Largest  Circulation  of  any  Electrical  Industrial  Paper  in  Great  Britain 


Snbscription  Bates.— Per  annum,  postage  inclusive,  in  Great  Britain, 
£1  Is.  83. ;  Canada,  £1  3s.  lOd.  i$5.80).    To  all  other  countries,  f  1  10s. 
rOIEIDIGISr    A-GEilMTS: 

JlLLAX  :  Fratelli  Treves. 


DELAlDE :    Messrs.  Atkinson  A:  Co., 
Sresham  Street. 

sn     N.Z  :    Gor^don  &  Gotoh, 
Wbert  Street ;     PeteV  G.  Tait,  P.O. 

t  Box  392. 

Beisbanf:  Gordon  &Gotch,  Queen  St. 

Christchurch,  N.Z.;  Gordon  and 
Gotch,  Manchester  Street. 

DoNEDiN,  N  Z. :  Gordon  &  Gotch, 
Princes  Street. 

Johannesburg,  Capetown,  Bloem- 
fontein,  Durban,  Port  Eliza- 
beth, &c. :  Central  News  Agency, 
Ltd. 

Launceston;  Gordon  &  Gotch, 
Cimitiere  Street. 

Melbourne  :■  Peter  G.  Tait,  90,  Wil- 
liam Street  •  Gordon .« ijotch,  Queen 
Street.  I 

Cheque  i  and  Postal  Orders  (on  Chief  Office,  Lont'.onl  to  he  made  payable  to 

Tbe    Ele.-trical    Review,  and  crossed  "  London  City  and  Midland  Bank, 

Newijate  Street  Branch." 


NOTICE    TO    READERS. 


»New  Yoku  :  D.  Van  Nostrand,  25,  Park 

Place. 
Paris  :   Boy vean  &  Chevillet,  22,  Rue 

de  la  Banque. 
Perth,    W.A.  :      Gordon    &    Gotch, 

William  Street. 
RoMK  :      LoGscher     &     Co.,      Corso 

Umberto  1°  307. 
Sydney  :   Peter  G.  Tait,  -273,  George 

Street ;  Gordon  &  Gotch,  Pitt  Street. 
Toronto,  Ont.  :  Wm.  Dawson  &  Sons, 

Ltd.,  Manning  Chambers ;  Gordon 

and  Gotch  132,  Bay  Street 
Wellikgton,  N.Z.;  Gordon  &  Gotch, 

Cuba  Street. 


In  view  of  the  Order  recently  issued  by  the 
Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly.  In  the 
event  of  difficulty  arising  in  so  doing,s  subscription 
rate  order  should  be  forwarded  direct  to  these 
oHices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill.  London, 
E.C  4. 


Reader.s  of  tbe  Electrical  Review  are  quite  familiar 
with  our  warnings  concerning  the  intentions  of  Teutonic 
traders  to  make  every  possible  n^e  of  facilities,  both  or- 
dinary and  extraordinary,  that  may  present  themselves  in 
neutral  countries  for  re-establishing  their  foreign  trade 
connections  with  peoples  with  whom  they  are  now  at  war. 
•Juite  early  after  the  outbreak  of  hostilities,  both  to  the 
official  and  to  the  commercial  mind,  there  arose  the  diffi- 
culty of  discovering  whether  goods  imported  from  neutral 
countries  were  actually  made  there  or  were  of  enemy  origin. 
There  was  the  genuine  desire  to  cud  off  transactions  ab- 
solutely, but  often  there  was  the  suspicion  that,  though 
complete  evidence  was  lacking,  the  apparently  Dutch, 
Swiss,  or  Swedish  manufactures  were  in  reality  German. 
In  certain  cases  e.xperts  familiar  with  special  lines  of  goods 
were  able  to  detect  distinctive  characteristics,  and  some- 
times in  this  way  eVen  marks  of  origin  were  discovered, 
after  camouflage  had  been  removed.  Since  then  much 
has  happened  to  render  enemy  scheming  of  such  a  kind 
inoperative,  and  we  need  have  little  fear  that  during  the 
war  he  will  be  more  successful.  But  there  is  undoubtedly 
serious  need  for  the '  post-war  dangers  in  the  same 
connection  to  be  provided  against.  We  have  no  desire 
to  increase  the  trading  diihculties  of  friendly  neutral 
nations,  but  it  is  useless  to  conceal  from  even  the  most 
legitimate  and  the  least  suspected  neutral  firms  that  they  must 
remain  to  some  extent  under  a  cloud,  unless  in  the  most 
definite  and  convincing  way  they  are  able  to  show  to 
impartial,  yet  representative,  parties  that  they  are  all  that 
they  should  be  in  respect  of  freedom  from  enemy  connection 
or  taint.  Nobody  knows  better  than  they  do  themselves, 
that,  however  full  may  be  the  financial,  statistical,  personal, 
and  other  information  that  they  furnish  to  prove  the  clean- 
ness of  their  hands,  there  will  always  be  somebody  who 
will  remember  something  about  the  past.  Perhaps  he  has 
seen  their  frank  advertisements  in  the  German  or  inter- 
national, or  even  the  British,  Press  in  the '  days  of 
pre-war  "  innocence,"  which  have  enabled  investigators- 
to  prove  the  character  of  their  connections.  Or,  perhaps, 
a  reader  of  the  Electrical  Review  may'remember,  and 
may  turn  up  in  his  bound  \olumes,  some  reference  or  other 
to  statements  in  German  company  reports,  German  chair- 
men's remarks  regarding  international  operations  and  trans- 
actions, of  which  we  made  a  special  feature  for  our  readers" 
information  for  many  years  before  the  war. 

Parenthetically,  we  may  remark  that  our  record  has 
been  of  particular  usefulness  in  some  interesting  direction.*, 
and  no  doubt  such  information  will  be  turned  to  again  and 
again  both  during  and  after  the  war.  In  'addition  to  the 
published  material,  there  is  a  good  deal  of  knowledge  of 
foreign  traders'  doings  here  which  never  found  its  way  into 
print,  but  is  in  the  minds  of  men  to-day,  and  it  plays 
no  less  important  a  part  in  encouraging  their  antipathies, 
their  prejudices,  and  their  suspii-'ions.  Neutral  firms — 
genuinely  neutral  as  well  as  nominally  neutral — will  find 
it  difficult  to  live  down  suspicions  and  prejudices,  and 
purchasers  of  their  goods,  too.  will  lay  themselves  open  to 
the  charge  of  anti-national  trading  susceptibilities,  unless, 
the  air  can  be  absolutely  cleared.     The  neutral  firms  know 
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H  qiiiu'  ;i>  ufii  ii>  "••  (111.  anil  wt'  su|i]«»c  iicoirui.'^i.-  ii  u> 
one  of  tlie  ixMuUtios  '■(  neutrality  diirintr  a  war  in  which 
(ierman  propaganda,  influenoe,  and  money  iiavc  been  very 
freely  employed  in  neutral  coiintries. 

The  situation  is  one  of  some  delicacy  and  of  extreme  difti- 
culty,  and  wliile  we  are  ardent  in  our  desire  to  raise  e\ery 
leasonable  barrier  to  pre\"ent  enemy  manufactures  from  find- 
ing tbeir  way  into  England,  either  on  ,1  small  scale  or  on  a 
scale  to  swamp  onr  own  interests,  we  desire  that  we  shall 
do  nothing  more  than  i.*  ai)Solntely  una\oidablc  in  the  way 
of  imposing  injustice  from  British  sources  upon  those  who 
in  sympathy  are  really  interested  in  the  securing  of  the 
principles  for  which  the  Allies  bleed  and  die.  bnt  who 
have  not  seen  tit  to  enter  the  conflict.  What  we  feel 
is  that  something  is  necessary,  something  more  than  exists 
at  the  moment,  which  shall  enable  British  bnyers  and 
liritish  manufacturing  organisations  io  have  open  to  them 
••  the  whole  truth  and  nothing  bnt  the  truth  "  concerning 
the  capital,  personnel,  organisation,  international  connec- 
tions, and  so  forth,  of  those  who  call  themselVes  '•  neutral 
manufacturers."'  It  is  sometimes  said  :  "  The  dovernment 
Departments  are  satisfie<l  concerning  so  and  so-r  that  ought 
to  1)6  good  enough  for  me  !  "  Well,  we  are  not  sure  that 
it  has  always  been  good  enough  for  us.  for  efficient  as 
some  Government  Departments  have  been,  it  has  not 
hapjiened  in  every  case  that  they  have  had  access  to  '///  the  ■ 
information  that  ought  to  be  studied  before  giving  a 
decision.  Wj?  Ix-lieve  that  the  Departments  responsible  for 
such  matters  have  a  very  much  better  £rrip  of  the  whole 
subject  than  they  had  some  time  ago.  and  their  black  lists 
are  extremely  useful  and  entertaining,  though  the  full 
meaning  of  the  connections  that  they  reveal  is  not  alwavs 
written  on  the  surface  for  easy  comprehension  by  the 
iminitiated.  We  are  now  getting  on  with  the  war,  and 
while  the  end  may  ho  far'oif.  still  we  shall  do  well  to 
consider -Avhether  the  possibility  of  a  good  deal  of  wasteful 
discussion  and  bickering  and  after-war  investigation  con- 
cerning fixistiii;/  alleged  neutral  uudertakinsrs"  cannot  in 
some  way  be  avoided  by  setting  Wp  some  sort  of  impartial 
International  Traders'  Tribunal,  which  shall  both  clear  the 
air  for  those  who  are  legitimately  entitled  to  be  classed  as 
non-enemy,  and  shall  enable  industries  to  keep  a  very  close 
watch  for  developments  which  may  bring  German  and 
Austrian  influence  into  the  bodies  of"  those  "concerns  which 
may  t«-day  be  beyond  reproach. 

In  the  foregoing  we  have  not  been  discussinsr  the  question 
of  economic  policy,  or  of  boycott.  TlWse  are  large  matters 
of  themselves.  What  we  "are  discussing  is  purelv  and 
simply  the  difficulty  of  ascertaining  whether  an  article  is 
actually  of  Gernwn  or  of  neutral  origin,  and  of  bein? 
absolutely  certain  whether  an  alleged  neutral  manufacturer 
or  exporter  is  in  fact  such.  Let  there  be  no  doubt  about  it. 
whatever  trade  policy  may  evolve  from  the  new  relationships 
that  ensue  from  our  companionship  in  arms  with  the  States, 
the  sentiment  of  civilisation  is  going  to  be  against  the  Hun 
and  against  his  product  for  many  a  lo'ng  day.  And  until  that 
period  is  past  the  average  liuyei-  and  user  will  in  consequence 
want  to  be  assured  that  what  he  buys  is  untainted,  and 
that  the  mannfacturer  or  factor  of  it  is  either  entirelv  free 
from  enemy  interest  or  is  connected  in  sudi  infinitesimal 
proportions  as  to  render  him  unobjectionable.  We  really 
seem  to  need  a  thoroughly  orgaiiised  commercial  detective 
agency  with  some  veritable  Sherlo<-k  Holmes  to  render 
service  in  special  cases. 

The  Wrenbury  Committee,  which  has  recentlv  reported 
upon  the  amendments  in  the  Companies  Acts  that  are  rendered 
expedient  by  the  circumstances  of,  and  arisine  ont  of,  the 
war,  has  made  certain  recommendations  respecting  means 
by  which  disclosure  will  be  obtained  of  alien  interest  in 
companies  occupied  with  '■  key  "  industries,  and  bv  which 
alien  holding,  when  discovered,  shall  be  compulsorilv 
reduced.  It  is  recognised  that  a  company  formed  to  carry 
on  one  class  of  business  may  later  manufactnre  "  key  '' 
products,  and  so  clo.se  scrutiny  of  developments  will' be 
essential.  Though  we  are  uot  directly  dealing  with  this 
report  now,  the  matter  is  immediately" related  \o  the  ques- 
tion of  neutral  concerns  abroad,  for  these  may  find  it  policy 
to  establish  and  register  themselves  hjere  in  "some  form  or 
other.  The  Wrenbury  Committee  advocates  certain  lesiskr 
t  en,  and  we  hope  that  whatever  niav  be  necessary  in  that 


cimneriion  will  lie  cai'ricd  just  a.s  soon  as  the  tiovernment 
finds  the  war  jwsition  sufficiently  established  to  enable  the 
broad  lines  of  international  ti-ading  relationships  to  be 
laid  down. 


<).N"E  of  the  commonest  of  the  many 
„  .  '  "  queries  that  are  constantly  being  addressed 
to  us  is  the  request  to  name  the  best  book, 
or  books,  on  certain  subjects  ;  during  the  war,  contrary  to 
what  we  should  have  expected,  the  number  of  inquiries  of 
this  nature  has  markedly  increased,  and  we  do  our  best  to 
comply  with  such  requests,  though  it  is  not  always  possible 
to  spare  time  for  the  researcli  which  would  be  necessary  in 
some  cases.  But  only  too  often  there  is  no  book  available 
to  meet  the  specified  conditions  ;  r.f/.,  if  we  are  asked  for  a 
book  on  electric  welding,  on  present-day  methods  of  electro- 
culture,  or  on  the  latest  types  of  magneto,  we  are  at  a  loss 
to  name  one.  If  any  reader  knows  of  such,  published 
within  the  last  three  or  foni-  years,  we  shall  be  glad  to  hear 
from  him. 

The  foregoing  examples  are  (juite  legitimate  inquiries  : 
there  should  l)e,  and  no  doubt  very  soon  will  be,  specialised 
treatises  on  all  these  subjects,  as  well  as  on  other  recent 
developments.  On  the  other  hand,  not  a  few  inquiries  are 
received  which  plainly  indicate  that  the  querist  has  been 
put  in  charge  of  work  which  he  is  not  competent  to  perform, 
and  that  he  seeks  to  make  good  the  defects  of  his  technical 
training  by  reading  up  the  subject — a  forlorn  hope  in 
matters  which  call  for  personal  experience  or  manual 
dexterity. 

■  One  question  in  particular,  however,  which  we  regard  as 
perfectly  reasonable,  relates  to  the  installation  and  wiring 
of  alternating-current  apparatus.  We  are  acquainted  with 
several  useful  works  which  deal  more  or  less  fully  with  a.o. 
work,  and  which  are  admirably  adapted  for  certain  classes 
of  readers,  but  we  have  not  yet  met  with  a  book  of  which  the 
contents  fill  the  requirements  which  we  have  in  mind.  The 
use  of  polyphase  currents  is  rapidly  extending  in  this 
country,  and  is  destined  to  experience  an  immense  expan- 
sion ;  many  electrical  fitters  and  wiremeii  who  arc 
thoroughly  ai  home  with  d.c.  apparatus  are  being  called 
upon  to  tackle  a.c.  motors  and  switchgear,  but  are  past  the 
age  at  which  they  can  usefully  study  a.c.  theory,  or  lack  the 
mental  equipment  which  would  enable  them  to  profit  by  it. 
What  we  have  in  mind  for  this  class  of  electrician  is  a 
simply  worded,  lucidly  phrased  little  handbook,  designed  to 
tell  them  just  as  much  as  they  need  to  know  in  order  to 
set  about  such  work  intelligently  and  with  confidence. 
There  should  not  be  a  sine  curve  in  the  book,  unless  it  be 
in  an  appendix  provided  for  the  use  of  those  who  care,  and 
are  able,  to  pursue  the  subject  into  its  more  abstruse 
aspects.  Special  emphasis  should  be  laid  on  all  the  points 
in  which  A.C.  practice  differs  from  the  methods  suitable  for 
D.c.  work,  such  as  the  effect  of  laying  a  single  cable  in  an 
iron  pipe,  runmng  circuits  near  unspiralled  telephone  wires, 
etc.  :  and  the  difference  between  three-w-ire  D.c.  and  three- 
phase  three-wire  supply,  the  starting  arrangements  of  a.c. 
motors  of  all  usual  types,  the  •necessity  of  connecting  trans- 
formers in  parallel  with  due  regard  to  polarity  and  phase 
rbtatibn,  should  be  explained — but  all  without  excursions 
into  technicalities  beyond  the  capacity  of  the  class  of  reader 
that  we  have  in  view.  It  may  be  a  difficult  problem  to 
produce  such  a  work,  but  we  believe  it  can  be  done 
effectually,  ^and  we  know  there  is  a  need  for  it. 

We  may  be  told  that  this  proposal  is  heretical — that  in 
order  to  handle  alternating  currents  rightly,  it  is  essential 
to  be  instructed  in  the  theory.  We  don't  believe  it. 
Anyone  can  use  a  watch,  without  knowing  anything  about 
momenls  of  inertia,  the  resilience  of  springs,  methods  of 
temperature  compensation,  &c.  There  is  too  much  mystery 
about  alternating  currents,  due  to  the  over-zealous  efforts  of 
its  exponents  to  impart  too  much  information  to  the  tyro. 
Electrical  engineers,  certainly,  must  be  fully  conversant 
with  the  whole  theory  of  alternating  currents,  but  the 
electrical  artisffii  no  more  requires  such  knowledge  than  the 
engine  fitter  requires   to   know   Carnot's   theorem,  or  the 

nature  and  significance  of  entropy.     We  want  a  book  with 

no  mystery  about  it. 
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OR.APHICAL    METHODS      FOR      RESISTANCES 
IN     PARALLEL. 

By  W.  T.  MACCALL.  M.Sc,  A.M.I.E.E. 


The  best-known  method  for  determining  the  combined  or 
joint  resistance  of  two  resistors  connected  in  parallel  is  that 
shown  in  fig.  1 .  In  this  A  b  is  a  straight  line  of  any  con- 
venient length,  A  (•  and  b  d  are  drawn  at  right  angles  to 
V  1..  ;ind  represent  to  the  same  scale  the  values  of  the  two 
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Fig.  1. — Scale  :   1  in.  =  20  ohiis. 

irate  resistances  (30  ohms  and  2(i  ohms  in  the  tigure). 
A  D  and  B  c  are  joined,  cutting  at  the  point  e,  and  e  f  is  drawn 
perjiendicular  to.  A  b.  Then  E  F  gives  the  value  of  the 
joint  resistance  to  the  same  scale  as  that  used  for  the 
separate  resistances.  Moreover,  a  f  represents  the  percentage 
of  the  cm'rent  carried  by  resistance  b  d,  and  b  f  that  carried 
Ky  A  c  if  A  b  represents  100  per  cent. 

Ill  this  and  the  other  oonstrnctions  given  below,  the  cas(? 
of  three  or  more  resistances  in  parallel  can  be  dealt  with  by 
successive  applications  of  the  method  ;  the  joint  resistance 
of  two  is  obtained,  and  this  is  then  combined  with  the 
third  resistance  in  the  same  manner,  and  so  on  for  any 
number. 

With  the  above  method  it  is  convenient  to  mark  off  the 
'ralue  of  the  third  resistance  along  the  line  used  for  the 
fii-st  resistance  (as  A  i;  =  1.5  ohms  in  fig.  1).  Then  join 
G  F  cutting  A  E  (which  is  already  drawn)  at  H,  .and  draw 
H  K  perpendicular  to  a  b.  Then  the  joint  resistance  of  the 
"three  resistors  is  given  by  H  K  ;  in  the  example  taken, 
6s  ohms  is  obtained  as  the  joint  resistance  of  .30  ohms, 
20  ohms,  and  l.j  ohms  in  parallel. 

It  is  preferable,  but  not  necessary,  to  take  the  resistances 
in  order  of  magnitude,  starting  with  the  largest.  The 
'ii-tniction  is  simplified  by  using  squared  paper. 

A  joint  resistance  scale  which  is,  or.  at  any  rate,  was  until 
recently  in  use  by  the  G.P.O.,  is  shown  in  outline  in  fig.  -1. 

The  complete  scale  is  given  in  Preece  and  Stubbs's 
■"  Telephony,"  1st  edition,  p.  485,  and  its  principle  is  partly 
•explained  on  p.  164  of  the  same  book.  It  is  double  the 
.size  of  that  shown,  and  is  marked  in  1-ohm  divisions. 


is  used  by  placing  a  straight   edge   on   the    value  of 

ivsistance  on  the  right-hand  arm  (o  a)  of  the  scale  and 

;  on  the  value  of  the  other  resistance  on  the  left-hand  arm 

H  (d  is).     Then  the  point  at  which  the  straight  edge  cuts  the 

third  scale  (o  c)  gives  on  that  scale  the  value  of  the  joint 

resistance.     The  scales  of  ohms  along  o  b  and  o  c  are  equal, 

while  that  along  o  A  is  ^^2  (=  1'414)  times  as  big  as  the 

rother  two. 

'      This  second  method  is  a  particular  case  of  the  following 

f  general  nieth9d  :     Let  o  A,  o  b,  o  C  (see  fig  3)  be  any  three 

;  straight  lines  radiating  from  a  common  point  o.     Then,  if 

'  r"int  D  is  taken  on  0  A,  and  a  point  e  on  o  b,  so  that  o  d. 

present  any  two  resistances.  R,,  r,,  to  the  proper  scales. 


and  a  straight  line  d  e  is  drawn  cutting  o  C  at  f,  then  it 
can  be  proved  that  o  f  represents  on  the  corresponding 
scale  the  combined  resistance  of  r,  and  Rj  in  parallel.  The 
scales  used  must  be  such  that  if  «,  Z»,  t  are  the  number  of 
ohms  per  unit  of  length  along  o  a,  o  b,  and  o  C  respectively, 
then — 

a  sin  B  0  r  =  /(  sin  c  0  A  =  c  sin  A  o  b. 
It  follows  that  if  f  r;  be  drawn  parallel  to  0  b,  and 
meeting  o  a  at  G,  then  o  g  r^resents  the  combined  resist- 
ance to  the  same  scale  as  o  d  represents  H,.  Tor 
0  g/o  f  =  sin  o  f  G/'sin  o  G  f  =  sin  f  o  B/sin  (180°  —  gob) 
=  sin  B  0  C/'sin  a  o  b  =  c\a.  Therefore, «  .  0  G  =  '•  .  0  r, 
i.e.,  0  G  and  o  f  represent  the  same  number  of  ohms  on  their 
respective  scales. 


Similarly,  if  f  h  be  drawn  parallel  to  o  a.  and  meeting  o  b 
at  H,  then  0  H  will  represent  the  combined  resistance  to  the 
scale  used  along  o  b.  Thus  by  the  use  of  one  or  other  of 
these    further    constrnctions.    the    need    fnr     a    scale    of 


Fig.  4. 

ohms  along  or  is  avoided,  but  the  method  of  using  tiic  set 
of  scales  is  made  less  simple,  except  in  some  special  cases 
(sep  below  for  example).     An  alternative  application  of  this 


,0'   ^-— 1 : ^ ^ , 


?\ 


relation  is  to  determine  the  scales  graphically  instead  of  by 
calculation  from  the  above  equation.  For,  since  0  f.  o  G. 
alid  0  H  all  three  represent  the  same  number  of  ohms  to  the 
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lorrespondiug  sl-uIcs,  one  siale  may  be  Uikeii  of  any  i<ni- 
\enient  size,  and  the  others  can  then  lie  found  by  drawini; 
liiK's  like  K(i  and  ku  in  tisr.  3. 

Three  special  cases  of  this  jreueral  method  may  be  noted 
in  addition  to  that  already  given  in  tiir.  i-  Firstly,  if  each 
of  the  angles  a  Ov.  CO  is  be  made  eiiuiil  t<T  60  .  which  can 
t-asily  be  done  with  a  couipiiss.  then  the  scales  of  ohms  along 
.'  A.  ()  B,  and  OC  are  all  equal,  see  tig.  4.^ 

Secondly,  if  each  of  the  angles  a  o  c,  c  o  it  be  made  equal 
tv  -l.j  ,  so  that  A  0  n  is  a  right  angle,  see  fig.  .'>,  then  the 


scales  along  oa  and  ob  are  equal,  while  that  along  oc  is 
>/2  (=  1-414)  times  as  big  ;  compare  this  with  the  second 
method,  iig.  2.  But  if  the  lines  are  drawn  on  squared 
paper  there  is  no  need  to  have  a  separate  scale  for  o  c,  since 
the  combined  resistance,  R,  can  be  read  off  parallel  to  either 
of  the  scales  o  a,  o  b  used  for  the  separate  resistances  r,  and 
R  ,.'*     In  fig.  ■>  the  straight  edge  D  F  E  is  shown  adjusted  to 


considenition.  The  position  of  o  c  is  settled  by  taking  tke 
jxjints  representing  the  same  resistance  on  the  two  scal( 
(i"  and  «^  in  fig.  0)  and  finding  the  intersection,  c,  of  tlU^ 
vertical  and  horizontal  lines  through  these  points,  oit 
then  joined  to  c.  ** 

In  using  such  a  diagram  the  result  can  be  read  off  On 
either  the  scale  along  0  a  or  that  along  o  h.  Obviously  greater 
accuracy  is  likely  to  result  if  the  larger  scale  is  used.  In, 
fig.  (■),  D  K  E  represents  the  straight  edge,  and  the  jomt 
resistance  of  100  ohms  and  40  ohms  is  obtained  as  e(iual  io. 
i'8m;  ohms  from  the  point  i'.  The  scale  of  ohms  along  0  A 
is  twice  as  large  as  that  along  o  a. 

Another  way  of  dealing  with  the  problem  is  to  utilise  the 
fact  that  the  joint  conductance  (reciprocal  of  resistance)  is 
tlie  sum  of  the  separate  conductances.  An  •'  adding 
nomograph  "  or  •'  alignment  chart  "  or  "  abac  '"  may  then 
be  employed,  with  the  scales  marked  in  resistance  values 
instead  of  conductances  (see  fig.  7).  A  number  of  interest- 
ing points  arise  with  regard  to  the  methods  of  obtaining 
convenient  scales  ;  but  for  the  present  it  may  suffice  to 
note  the  following  in  connection  with  the  example  giveiui 
It  is  suitable  for  cases  in  which  one  resistance  lies  betweeii| 
1  ohm  and  .'>  ohms  and  the  other  between  4  ohms  and 
■JO  ohms,  and,  therefore,  the  combined  resistance 
between  0'8  ohm  and  4  ohms.  On  each  of  the  vertical 
lines  the  distance  below  the  line  a  c  b  is  proportional 
to  the  corresponding  ivm/intdiirf — e.;/..  A  — '2  is  double 
A  — 4  ;  B  — .">  is  four  times  B  — 20  ;  C— 1  is  three  timee 
(_'  —  ;'..  But  the  scales  eventually  are  not  equal — that 
under  a  being  four  times  and  that  under  c  five  times  as 
big  as  the  one  under  b,  m  terms  of  conductance.  Corre- 
spondingly, B  c  is  made  four  times  the  length  of  a.c. 

The  dotted  portion  of  the  figure  is  required  only  for  con- 
structional purposes,  and  so  need  not  appear  in  the  finished 
nomograph  ;  neither  is  the  use  of  s([uared  paper  advan- 
tageous except  for  construction. 

To  use  the  nomograph  a  straight  edge  is  placed  across  the 
scales,  and  adjusted  to  the  values  of  the  two  resistances  on 
the  outer  scales  ;  the  middle  scale  then  gives  the  value  of 
the  combined  resistance.  For  instance,  the  line  drawn  in 
fig.  7  shows  that  2  ohms  and  5  ohms  in  parallel  have  a 
combined  resistance  of  1"43  ohms.  For  accurate  work  the 
scales  would  be  more  finely  divided  than  as  shown,  but  the 
method  has  the  disad\antage  that  the  scales  of  resistance 
are  necessarily  not  uniform,  whereas  in  the  previous  methods 
each  scale  is  uniform  throutrhout. 


ZERO     CONDUCTANCE 


THE     PERCENTAGE     ERROR. 


rind  the  joint  resistiince  of  40  ohms  and  50  ohms  in  parallel 
and  giving  22-2  ohms  as  the  result.  This  is  an  example  of 
the  general  method  mentioned  above  for  reading  off  the 
joint  resistance. 

Thirdly,  if  the  angle  A  0  b  is  a  right  angle,  and  sijuared 
paper  is  used,  any  two  different  scales  may  be  taken  along 
'  1  A  and  o  B  respectively,  the  sizes  of  these  scales  being 
chosen  so  as  to  be  most  convenient  for  the  resistances  vmder 

*  This  method  was  given  without  proof  by  Jlr.  L.  O.  Meyer  in 
the  ELECTBiqAL  RevlevV  of  November  nth,  l!il7.  5ubse<inent  to 
the  writinsT  of  this  portion  of  the  present  article. 


By  a.  T.  BULLEN. 


ilosT  electrical  undertakings  nowadays  boast  a  more  or  less: 
adecjuately  eqitipped  test-room,  but  no  matter  how  well 
equipped  that  department  may  be.  there  is  a  grave  danger 
of  its  being  most  inefficient,  unless  the  results  obtained  by 
it  are  applied  in  a  correct  manner. 

It  is  necessary,  if  the  result  of  a  te^t  on  any  particular 
meter  is  to  have  a  definite  meaning,  that  it  should  be 
expres.sed  as  a  percentage  error,  but  unless  that  i»rcentag« 
error  obtained,  too,  has  a  definite  meaning,  it  is  likely  in  ite 
application  to  create  still  further  inaccuracies,  and,  as  we 
shall  see  later,  this  always  affects  the  undertaking  adversely ; 
that  is,  it  means  a  loss  to  the  undertaking  which  would  not 
occur  if  the  figures  were  applied  in  their  proper  manner. 

There  are  three  ways  of  working  and  writing  the  results 
of  a  test.  The  first  way  is  by  comparison  of  the  time  the 
meter  should  take  to  register  a  certain  amount  with  the 
tinie  it  actually  does  take  ;  the  second  is  by  a  comparison 
of  the  constants,  and  the  third  is  by  comparing  the  watt* 
being  registered  by  the  meter  with  the  actual  load. 

Each  method  is  as  correct  as  any  other,  and  each 
some  special  feature  to  recommend  it,  but,  curiously  enough, 
if  we  want  to  express  a  percentage  error  that  means  the  saiii( 
thing  in  each  case  we  must  approach  them  in  different 
ways. 

•It  has  been  discussed  and  argued  frequently  among 
testers  as  to  whether  it  is  correct  to  calculate  the  percentage 
error  from  the  correct  time  or  usint;  the  observed  time 
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basis,  but  it  is  fairly  clear  that  the  observed  time  is  the; 
proper  lijjure  to  divide  by. 

Take  the  case  of  a  meter  which  should  complete  40  revo- 
lutions in  (i()  seconds.  For  some  reason  it  is  now  doing  its 
40  revolutions  in  30  seconds.  Its  percentage  error  is, 
obviously,  100  per  -  cent,  fast,  since  it  is  recording  at  twice 
its  proper  speed.     This  is — 

■"»  ^  (^^)' 

Correct  time  —  observed  time 


or  100  X 


observed  time 


The  same  applies  to  a  meter  tested  by  a  comparison  of 
the  constants  ;  the  percentage  error  must  be  calculated  from 
the  observed  or  calculated  constant  and  not  from  the  true 
constant ;  but  if  the  third  method  of  testing  be  adopted — 
■i.e.,  a  comparison  of  the  watts  measured — ;then  the  per- 
centage error  must  be  calculated  from  the  correct  watts  and 
not  from  the  meter  watts,  if  the  same  result  is  expected. 

Thus,  if  1,000  watts  be  the  correct  load  under  the  same 
conditions  as  before,  the  meter  will  measure  2,000  and  the 
percentage  error  will  be  — 

^  /  2,000  -  1,000  \ 
V  1,000  / 


100 


I 


=  100  X 


1,000 

meter  watts  —  true  watts 


true  watts 

This  is  all  fairly  obvious,  and  the  real  danger  does  not 
come  in  until  we  start  to  apply  these  figures  to  the  meter 
under  consideration. 

Let  us  take  a  specific  case.  A  meter  having  registered 
400  units  in  a  quarter,  is  suspected  by  the  consumer  of 
over-registering,  and  is  accordingly  tested.  The  results 
prove  that  the  consumer  was  quite  justified  in  his  complaint, 
and  the  mean  error  of  the  meter  is  found  to  be  40  per  cent. 

An  allowance  is  clearly  necessary,  and  the  chances  are 
that  40  per  cent,  of  the  account  is  immediately  deducted 
and  an  amended  account  made  out  for  240  units.  But  this 
is  wrong.  The  true  meaning  of  the  percentage  error  has  not 
been  grasped. 

On  test  the  meter  measured  140  watts,  where  100  was 
correct ;  clearly,  then,  it  is  40  per  cent,  fast  according  to 
our  previous  argument. 

It  is ;  but  the  error  creeps  in  because  the  400  units 
registered  by  the  meter  is  comparative  to  the  140  watts 
measured  when  the  meter  was  on  test. 

The  true  allowance,  therefore,  is  not  40  per  cent,  of 
400  units,  but  is  400  —  Yi%  x  400  =  114  units,  the 
amended  account  being  for  286  units  instead  of  240  units. 

Thus,  unless  care  is  taken,  the  undertaking  will  lose  46 
imits. 

Similarly,  had  the  meter  been  slow,  the  undertaking 
'■.'^11  Id  still  have  lost,  for  had  the  meter  been  again  40  per 
I  tnt.  slow,  it  would  have  registered  240  units  instead  of 
400,  and  the  amount  added  to  the  account  would  have  been 
rVo  X  240  =  96  units,  which  would  have  meant  a  loss  t6 
the  undertaking  of  64  units. 

What,  then,  is  the  remedy  ?  It  is  either  a  perfect  under- 
standing of  what  is  really  meant,  which  is  not  always  easy, 
because  while  one  person  tests  the  meter  another  calculates 
the  allowance  to  be  made,  or  the  deficiency,  or  it  is  to  base 
the  percentage  error  not  on  the  meter  in  its  ideal  state,  but 
on  its  actual  performance  ;  that  is,  to  state  that  so  much 
per  cent,  of  the  units  registered  are  excess  units,  and  vice 
versa,  if  the  meter  be  slow. 

Applying  it  to  our  case.  1 14  units  out  of  400  were  excess 
units,  that  is — 

114  X   100/400  =  28-:>  percent. 

How,  then,  can  we  get  that  figure  in  the  test  room  ? 
Simply  by  basing  our  calculations  on  the  meter  watts 
instead  of  the  true  watts,  thus  : — 

100  X  meter  watts  —  true  watts 


=  100 


\       140      / 


ipeter  watts- 

=  28*57  per  cent. 

If,  on  the  other  hand,  we  are  working  on  the  constant  or 
by  the  time,  we  must  base  our  percentage  calculation  on 
the  correct  constant  or  time. 


This  is  necessary,  because  if  a  meter  is  wrong,  it  is  the 
wrong  figure  that  is  accessible  to  us  ;  all  we  know  is  the 
actual  consumption,  and  not  the  true. 

These  few  lines  have  been  written,  not  because  there  i.^ 
any  real  difficulty  in  the  problem,  but  because  it  is  one  of 
those  obvious  things  that  are  so  often  missed. 

In  his  own  experience  the  writer  has  proved  that  such 
mistakes,  if  they  can  be  so  termed,  do  occur,  but  it  is  hoped 
that  thi'ough  these  notes  many,  particularly  those  who  are 
rather  inexperienced,  but  who,  through  the  war  or  for  other 
causes,  have  had  to  assume  responsibilities  they  would 
otherwise  have  been  spared  for  a  year  or  two,  will  benefit, 
who  otherwise  would  have  wandered  ojj  in  semi-darkness, 


THE     BRITISH     SCIENTIFIC     PRODUCTS 
EXHIBITION. 


(Continued  from  page  216.) 
Messrs.  Hadfield's,  Ltd.,  Sheffield.— One  of  the  features 
of  the  exhibition  is  the  great  increase,  not  only  in  the  pro- 
duction of  ferro-alloys,  but  of  electric  steel.  The  feature  of 
this  film's  exhibits  is  an  armour-piercing  projectile  of  15  in. 
calibre  after  perforating  a  hard-faced  armour  plate  15  in.  in 
thickness,  of  which  a  model  is  also  exhibited,  which  plat« 
is  undrillable  for  several  inches  Below  the  surface.  "  Ha- 
dura  "  hardened  steel  rolls,  for  cold-rolling  steel  and  other 
hard  metals,  are  illustrated  by  pairs  of  8-in.  and  16-in.  roUs. 
Before  the  'n'ar  such  rolls  were  obtained  from  abroad,  but 
now  all  requirements  are  met  with  home-made  products.  A 
pair  of  sprocket-wheels  as  used  for  tanks  and  tank  plate, 
which  has  been  subjected  to  firing  trial,  illustrate  "Era" 
manganese  steel,  while  "  Heela  "  steel  for  aircraft  is  repre- 
sented by  tensile  and  impact  test-bars,  covering  a  range  of 
tenacity  from  50  to  100  tons  per  sq.  in.  Helmets  and  body 
shields  of  "  Resista "  steel,  which  have  been  subjected  to 
firing  trial,  and  specimens  of  the  Hadfield-Jack  system  of 
jjroducing  sound  ingots,  are  on  view.  Thread  milling  cutters 
of  "  Heclon  Superior  "  high-speed  steel,  "  Galahad  "  mstless 
steel,  and  special  magnet  st«el  for  replacing  the  expensive 
higu  tungsten  steel  are  also  exhibited. 

The  Watford  Electric  and  Manufacturing  Co.,  Ltd., 
Watford,  Herts. — .\fter  manufacturing  the  "  Thury  "  regu- 
lator for  some  considerable  time,  this  company  has  now  pro- 
duced a  patented  type  of  control  pillar  embodying  in  addition 
to  the  advantages  pertaining  to  a  "Thury"  regulator  equip- 
ment, numerous  additional  advantages  pertaining  to  the  moro 
efficient  control  of  electric  furnaces. 

The  equipment,  as  will  be  seen  from  the  illustration  (tig. 
5  (p.  222),  is  a.  self-contained  unit  for  each  electrode  motor, 
and  the  gear  is  enclo.sed  in  a  massive  cast-  and  sheet-iron 
pillar  with  glazed,  hinged,  front  doors  to  enable  the  opera- 
tion to  be  under  inspection  whenever  desired.  Tlie  equipment 
has  been  designed  to  ensure  the  minimum  of  knowledge  being 
reqiiired  to  oi^erate  (he  control,  and  a  practically  fool-proof 
equipment  seems  to  have  been  obtained  suited  to  the  rough 
usage  and  dirty  conditions  of  a  steel  works. 

To  use  the  control  pillar  a  start,  push  button  is  pressed  by 
th©  operator  which  closes  a  double  pole  clapper  switch  at  the 
bottom  of  the  unit,  making  the  equipment  alive  and  ready 
for  the  control  of  the  electrode  motors.  After  such  use  as  is 
desired  of  it  a  stop  button  is  pressed,  and  the  pillar  is  again 
made  dead  with  the  minimum  of.  control  operations.  After 
energising  the  pillar  ready  for  use  by  pushing  the  start 
button,  the  melter  uses  the  hand  w-heel  on  the  left-hand  side 
of  this  button,  w'hich  is  clearly  indicated  as  being  placed  in 
the  "  auto  "  position  or  the  direction  to  raise  or  lower  the 
electrodes  to  or  from  the  metal  in  the  furnace.  Assuming 
that  he  is  starting  up  the  furnace,  after  closing  the  power 
switch  he  brings  the  electrode  down  to  the  metal,  and  im- 
mediately contact  is  made  therewith  a.  superimposed  control 
cuts  off  the  supply  from  the  drum  controller  operated  by  the 
above-mentioned  hand  wheel,  and  withdraws  the  electrode  from 
contact  with  the  metal,  on  which  the  operator  puts  the  pointer 
on  the  hand  wheel  to  the  "auto"  position,  and  the  pillar 
is  then  in  operation  for  automatic  control.  It  will  thus  be 
.seen  that  there  is  no  necessity  for  hand  control  of  the  elec- 
trodes as  has  been  the  practice  thus  far.  On  the  right-hand 
side  of  the  operating  push  buttons  is  another  hand  wheel 
^vith  a  pointer  moving  over  a  scale  marked  "  Decrease  "  and 
"Increase"  respectively,  and  by  means  of  the  operation  of 
this  hand  wheel  the  load  on  the  electrode  can  be  varied  from 
full  load  down  to  approximately  one-sixth  of  full  load. 

The  above  operations  constitute  the  only  demand  of  the 
melter  in  controlling  his  electric  furnace,  and  with  this  type 
of  cnntiTiI  the  actual  melter  responi-ible  for  the  correct  heat 
being  maintained  at  all  tunes  in  the  furnace  is  easily  able 
single-handed  to  maintain  all  the  desired  control. 

.Above  the  main  clapper  switch  at  the  bottom  of  the  pillar. 
:ind  in  the  lower  half  of  the  nanel,  are  situated  tvvo^  other 
double-pole  clapper  switches:  these  are  so  connected  in  the 
Hrmature  circuit  that  when  the  ono  oloaat;.  a  downw»rd  move- 
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ment  of  the  electrodi's  is  obtained,  and  when  the  other  closes 
an  upward  moveuieut  is  secured ;  the  shunt  tield  of  the  motor 
U'lnt;  ivrnianently  energised  iuituediately  the  main  clapper 
switch  in  the  pillar  is  operated.  The  rotation  of  the  electrode 
control  hand  wh»>el  in  the  one  direi-tion  therefore,  produces, 
by  energising  the  downward  movement  clapper  switch,  a 
rotation  of  the  motor  moving  the  electrode  to  the  charge,  and 
vice  versa  lor  the  other  direction  of  rotation  of  this  hand 
wheel.  In  the  up|>er  part  of  the  pillar  there  are  two  regulat- 
ing devices,  one  responding  to  the  variations  in  the  current 
strength  of  the  arc  as  reproduced  in  the  secondary  of  a 
current  transformer,  and  the  other  resixjnding  to  the  varia- 
tions of  the  voltage  of  the  arc.  When  the  controller  hand 
wheel  is  in  the  automatic  jioi-ition  the  energy  for  operating 
the  motor-reversing  clapper  switches  is  supplied  through  a 
moving  arm  in  the  centre  of  the  pillar  which  responds  to 
the  variations  in  the  current  strength-regulating  device,  and 
moves  between  two  contacts  which  give  a  supply  to  the 
alternative  clapper  switches. 

By  means  of  an  additional  solenoid-operated  ewitch  the 
contact  supply  through  these  clapper  switches  to  the  motor 
is  made  intermittent,  so  that  a  step-by-.sfep  movement  is  given 
to  the  electrodes  during  normal  current  strength-regulating 
control  which  permits  of  the  current  adjusting  itself  to  the 
new  conditions  in  the  furnace  following  the  movement  of  the 
electrodes.    Tlie  superimposed  voltage  control  provides  for  the 


by  breaking  the  circuit  of  the  clapper  switch  solenoid,  and 
tlius  burn  itself  away  quickly,  the  actual  interruption  of  this 
circuit  being  made  on  a  quick-ujoving  rolling  contjict  over  a 
carbon  disk.  The  pillar  can  if  desired  be  fitted  with  an 
annueter  as  .shown  in  the  illustration,  and  a  voltmeter  can 
also  be  attached. 

Fleming,  liiuKiiv  ct  Good.vll,  Ltd.,  Liversedge,  Yorkshire. — 
The  manufacture  of  moulded  electrical  insulation  is  quite  a 
specialised  art,  and  one  which  unfortunately  has  been  sonic- 
what  neglected  in  this  country;  it  is  pleasing  to  note,  there- 
fore, that  this  firm  has  realised  the  necessity  of  giving  special 
attention  to  this  industry.  The  firm  is  already  well  known, 
but  present  development  is  connected  more  particularly  with 
moulded  insulation  for  general  electrical  work.  Keen  and 
constant  research  work  has  been  put  in  on  Birkby's  moulded 
insulation  during  the  last  four  years  with  very  gratifying 
results.  Many  tlifHculties  have  been  successfully  overcome 
and  an  insulation  produced  having  quite  remarkable  pro- 
l>erties,  of  which  the  following  are  claimed  to  be  some  :  — 

Specific  gravity  1.33  to  2.0;  dielectric  strength  of  base 
material  5(j()  volts  l>er  mil  or  '20,(XX)  volts  per  millimetre ; 
tensile  strength  4,0()0  lb.  to  6,500  lb.  per  .sq.  in.;  unaffected 
by  temjxiratures  from  100  deg.  F.  to  2,000  deg.  F. ;  has  no 
.softening  point;  unaffected  by  water,  weather,  oils,  acid- 
fumes,  alkalis,  ordinary  solvents,  live  steam,  &c.;  does  not 
support  combustion ;  not  affected  by  surface  condensation ; 
chemically  inert;  not  brittle;  extreme  accuracy  in  moulding; 
)na<le  in  various  colours;  contains  nothing  harmful  or  any- 
thing that  will  damage  metal  parts;  and  it  is  something 
entirely  different  and  superior  to  shellac  and  similar  giiiu 
compounds,    hard    rubber,    ebonite,    fibre,    itc. 

It  will  he  readily  seen  what  a  wide  field  of  use  there  is  for 
an  insulation  of  (his  character.  Insulation  problems  which 
have  cau.sed  trouble  can  now,  it  is  stated,  be  solved,  and  a 
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large  number  of  exda  rec|uirements  fulfilled.  One  or  other 
of  the  difteient  grades  will  be  found  suitable  for  practically 
all   electrical    requirements.  .    . 

Ifi  addition  t<i  moulded  insulation  the  firm  also  siieciahses 
in  the  manufacture  and  supply  of  all  other  electrical  insulat- 
ing materials,  fibre,  leatheroid,  presspahn,  mica,  micanite, 
yellow  and  black  insulating  cloth,  silk,  tape  and  paper,  cotton 
tapes  and  webbing,  insulating  varni.sh.  &c..  and  is  sole  maker 
of  Birkby's  "  Oilless  "  trolley  bush,  which  has  a  wide  use  and 
reputation.  We  are  asked  "to  state  that  at  present,  due  to 
large  quantities  of  Government  work,  very  little,  if  any,  new 
business  can  he  taken  on  for  moulded  insulation,  but  inquiries 
from  interested  firms  will  be  welcomed,  and  they  will  bo 
supplied   with   furthei'  infonnation. 

;'/'o  be  coaiinucd  ) 


normal  control  of  the  electrode  to  be  vested  in  the  current 
strength-regulating  device,  but  immediately  there  is  a  fall 
of  pressure  across  the  arc  due  either  to  dipping  or  a  heavy 
overload  the  voltage  control  device  entirely  isolates  the  cur- 
rent .strength-regulation  and  itself  apphes  current  to  the 
solenoid  of  the  raise  clapper  switch,  which  withdraws 
the  electrodes  from  the  bath  in  a  rapid  and  continuous 
upward  movement  until  the  voltage  is  re-established,  when 
It  again  automatically  reintroduces  the  current  slrength- 
regulatmg  device  to  the  control  of  the  heat  in  the  furnace 
"■itQf>ut  the  intervention  of  any  external  operation. 

The  making  and  breaking  of  the  motor  armature  circuit  ia 
provided  for  by  means  of  the  aforementioned  clapper  switches 
which  are  provided  with  a  roUing  contact,  a  magnetic  blow- 
out and  interlocking  contacts  to  ensure  that  the  two  switches 
cannot  be  simultaneously  closed.  Thev  are  further  provided 
with  dynamic  braking  contacts  so  that  when  both  are  returned 
to  the  •  off  position  the  armature  is  dynamically  brake<l 
tnrough  a  resistance  introduced  in  the  armature  circuit,  thus 
pulling  up  the  motor  quickly. 

TJe  pillar  is  supplied  connected  up  complete  in  everv  wav 
with  the  exception  of  the  actual  leads  from  the  mains  and  to 
tne  motor.  In  addition  pro\ision  is  made  in  the  pillar  to 
permit  of  the  insertion  of  upward  limit  switches  to  come 
into  operation  when  the  electrode  carrier  approaches  the  top 
ot  the  mast.  ^ 

-\°  additional  special  device  is  embodied  in  the  automatic 
controllms  features  to  ensure  that  once  contact  is  made  on 
either  side,  of  the  regulating  contact  arm  the  complete  se- 
quence of  operations  mu.st  follow  to  ensure  that  this  slow- 
movms  contactor  device  is  not  called  upon  to  draw  an  arc 


SOME     NOTES    ON     QAS-FIRING     BOILERS." 


Bv  T.  M.  HUNTER,  A.M.lust.C.E. 


Gas  is  an  ideal  boiler  fuel.  The  capital  cost  of  an  installation 
of  gas  burners  is  .small,  and  gas  is  simple  fo  use  when  the 
principles  of  its  use  have  been  mastered.  It  is  possible  tro 
maintain  the  boiler  efficiency  at  a  high  level  when  the  fuel 
supply  is  regular  and  uniform ;  so  that  gas  firing  ought  to 
show  in  every  case  a  higher  efficiency  than  coal-firing.  Using 
softened  water  and  cleaned  gas.  the  boiler  should  always 
work  in  its  most  efficient  slate.  The  etonomiser  can  be  en- 
i:losed-in  an  airtight  case,  and  thus  all  the  cold  air  leakages 
are  avoided.  Gas  makes  the  separately  fired  superheater  a. 
most  convenient  arrangement.  This  is  an  important  matter 
in  connection  with  one  modern  development  of  the  steam 
turbine,  which  calls  for  reheating  the  steam  after  it  has  passed 
through  one  or  more  of  the  elements. 

The  defects  of  industrial  gas.  as  a  fuel,  are  that  its  pressure 
and  composition  are  liable  to  variations,  and  that,  in  the  case 
of  most  blast-furnace  gas  in  this  country,  it  is  heavily  laden 
■with  dust.  Using  gas  varying  in  pressure  and  calorific  value, 
it  is  difficult  to  set  the  combustion  arrangements  so  as  alw-ays 
to  bum  the  gas  at  the  highest  efficiency.    Even  on  the  most 
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modern  installations  it  is  in  practice  found  necessary  to  barn 
the  gas,  in  its  average  state,  ^ith  20  per  cent,  excess  of  air, 
not  because  perfect  combustion  cannot  take  place  with  less  • 
air,  but  simply  to  avoid  the  serious  loss  caused  by  unburiied 
CO.  in  the  waste  gases,  when  the  gas  pressure  or  calorific 
value  increases.  Dust  in  gas  fuel  is  a.  serious  evil ;  it  gets  on 
the  boiler  tubes  i^id  flue  walls,  and  very  quickly  reduces  the 
efficiency  if  allowed  to  accumulate.  There  are  many  cases 
in  which  it  would  not  pay  to  clean  the  dust  oiat  of  gas.  Clean- 
ing involves  the  loss  of  the  sensible  heat  in  the  gas,  which 
amounts  often  to  from  10  per  cent,  to  15  pei'  cent,  of  the  total 
calorific  value  of  the  gas.  The  saving  in  the  boiler,  by  the 
use  of  cleaned  gas,  must  be  more  than  this,  and  must  also 
pay  for  the  power  used  in  the  cleaning  plant,  and  for  the 
maintenance  and  capital  charges  on  that  plant.  In  water-tube 
boilers,  in  which  the  tnhca  can  be  cleaned  while  the  boiler  is 
running,  it  is  quite  a  question  whether  cleaning  will  pay,  but 
with  Lancashire  boilers,  which  can  only  be  cleaned  periodi- 
cally, cleaning  the  gas  will  surely  pay.  In  most  boilers  at 
present  the  burning  pases  are  allowed  to  impinge  directly  on 
the  tubes,  and  thus  the  dust  is  burned  on  to  the  tubes,  and 
must  be  removed  like  scale.  So  long  as  this  method  of  com- 
bustion is  used,  gas  cleaning  is  an  attractive  nroposition.  In 
water-tube  boilers  it  is  possible  to  aiTange  gas  burners  in  such 
a  way  that  a  great  amount  of  the  dust  can  be  fused  by  the 
flame  and  left  on  the  floor,  and,  in  this  way.  only  a  small 
amount  of  the  dust  in  the  gas  has  to  be  lilown  off  the  tubes 
bv  the  steam  lance. 

In  191-5  one  of  tlie  officials  of  the  TTnited  States  Steel  Trust 
stated  that  they  had  made  tests,  and  found  that,  over  all 
their  plants,  the  average  lioiler  efficiency  of  their  water-tub© 
boilers,  fired  with  uncleaned  blast-furnace  gas,  was  55  per 
cent.  Tlieir  exneriments  made  with  various  forms  of  burners 
showed  them  that  they  could  easily  impi'ove  this  average  to 
6.5  per  cent.,  but  that  it  was  doubtful  whether  they  could 
maintain  70  per  cent,  efficiency  for  very  long  at  any  of  their 
plants,  under  ordinaiw  working  conditions.  These  figures  are 
for  boilers  alone,  and  do  not  include  efficiency  of  superheaters, 
economisers.  or  air  pre-heaters. 

Water  vapour  in  the  gas.  in  any  quantitv.  has  a  very  serious 
effect  on  the  efficiency  of  combustion.  It  lowers  the  flame, 
temi'verature  and  increjises  the  amount  of  beat  carried  awav 
to  the  chinmev  by  the  waste  gases.  Such  moisture  should, 
wherever  possible,  be  eliminated  by  cooling  the  gas  to  .^0  deg. 
.  C.  or  lower.  The  discovery  of  potash  in  blast-furnace  gas, 
■  as  a  by-product  in  the  manufacture  of  iron,  has  broucht  the 
Rubject  of  gas  cleaning  into  veiw  great  prominence.  The  dry 
processes  of  cleaning  give  the  dust  in  a  condition  ready  for 
immediate  sale,  so  that  they  have  great  attractions  from  the 
point  of  view  of  the  recovew  of  potash.  The  wet  cleaning 
prricess  has  the  additional  disadvantage,  from  the  pas-firing 
point  of  vie-n-.  that  all  the  sensible  heat  in  the  gas  is  lost,  and 
that  the  gas  is  pcnerally  loaded  with  a.  fine  sprav  of  moisture, 
which  must  he  evaporated  and  raised  to  the  flame  tempera- 
ture. 

In   the  Halberg  Beth   process  the   temperature  of  the  gas 
as  it  leaves  the  cleaning  plant  is  about  70  deg.  C-    In  very 
many  cases  the  moisture  supplied  in  the  ore  and  the  coke  is 
sufficient  to  saturate  the  gas  at  this  temperature.     Any  mois- 
ture  over   this   amount,    which   has   found   its  way   into   the 
furnace,  is  conden.-sed  as  the  uas  is  being  cooled  before  the 
cleaning   plant.     The    gas   at   70    deg.    0.    carries   onlv    some 
2  B.TH.r.  per  ciMiic  foot  of  sensible  heat,   which  is  almost  :■ 
negligible  amount.     If  this  pas  is  burned  and  the  products  of 
cnmbu.'^tinn   pass  to  the  cliimnev  at  250  dep.  C.  the  moisture 
present  in   the   gas   is  responsible   for  a  loss  in   eificicncy  of 
5i  per  cent,  compared  with  the  result  to  be  attained  by  burn- 
mf  the   same   eras   supplied   at  atmospheric   temperature   and 
saturation      This  loss  in   efficiencv  rises  very   rapidly  as  thp 
temperature  of  the  ga.s- rises,   if  it  is  still   saturated.'    .\t  100 
;    dea.  C.  the  pas  carries  3  b.th.U.  of  sensible  heal;  per  cubic  foot, 
whereas  the  moisture  carried  at  Just  under  that  temperature 
I     is  three  times  as  much  as  at  70  deg.  C     It  is  evident  from 
;     these  figures  that  it  will  not  pay  to  retain  these  small  amounts 
i    of  .sensible  heat,   when   the  gas  is  loaded   with  moisture,  but 
I     that  further  <-ooling  of  the  gas  must  be  done. 
i        Take  now  the  case  of  pas  cleaned  at  a.  high  temperature  liy 
I     the  Lodge  electric  method.     We  find  in  the  gas  all  the  mois- 
I     ture  put  into  the  furnace,  and  at  times  this  may  be  a  verv 
I    large  amount.     Op   the  other  hand,  the  sensible  heat  carried 
I     by  the  gas  is  puich  larger.     At  200  deg.  C.  it  is  7  B.TH.n.  per 
(     cubic  font.  ;il  '.ViO  dpp.  C.  it  is  9  B.TH.n..  at  .300  dep  C.  it  is 
11  BTH.i'.  I'm  flier,  the  temperature  of  the  waste  gases  leavinp 
the  boder  is  lntle  if  any  greater  than  the  enterinp  tempera 
'     ture  of  the  gas.     The  loss  due  to  moisture  in  the  pas.  in  this 
J     case,  is  that  due  to  the  poorer  transfer  of  heat  caused  bv  the 
;.     lowpr  flame  temperature,  which  is  the  7-esult  of  the  dilution 
of  the  products  of  combustion  bv  the  water  vapour.    This  loss 
;    IS  one  of  boiler  output,  not  of  efficiencv,  so  long  as  the  amount 
of  water  vapour  present  is  not  suffic'ent  to  prevent  complete 
combustion  of  the  gas.     Provided  we  h.nve  ample  boiler-heating 
surface,  the  loss  may  be  neplected.     Cleaned  gas  should  never 
be  sent  to  the  chimney  at  a  higher  temneratnre  than  2.50  dep. 
C. ;    econom'sers   of   one   kind   or   another   should   always   be 
r     fitted  to  redhce  the  temperature  below  this  figure.     If  there 
IS  a  larpe  quantity  of  ninipture   In    the   cleaned   gas,   it  mav 
be  necessary   to  sacrifice   the  sensible  heat  of  the   pas   and   to 
throw  away  even  as  much  as  10  per  cent,  of  the  calorific  value 
m  this  way.  for  the  sake  of  getting  combustion  at  a  reasonable 
'■emperature  and  to  get  an  adequate  boiler  output. 


The  losses  due  to  the  admission  to  the  boiler  of  any  air  in 
excess  of  the  minimum  amount  required  for  the  combustion 
of  the  gas,  are  the  most  serious  losses  in  the  firing  of  boilers 
with  gas.  Whether  the  air  is  admitted  through  the  burners 
or  finds  its  way  in  through  the  boiler  setting,  is  of  little  con- 
sequence. The  author  need  not  labour  this  point,  but  it 
should  be  noticed  that,  in  practice,  the  theoretical  flame  tem- 
peratures are  never  reached  ;  that  the  ignition  temperature  of 
the  pases  with  which  we  are  dealing  is  about  600  deg.  C.  :  and 
consequently,  if  we  use  a  larpe  excess  of  air  for  combustion, 
we  soon  approach  near  enough  to  this  temperature  with  our 
flame  temperature  to  make  complete  combustion  in  the 
vicinity  of  the  boiler  tubes  almost  an  impossibility.  For  these 
reasons  we  are  led  to  conclude  that  the  scientific  method  to 
follow  in  burning  gas  is  to  use  an  arrangement  or  burner 
which  gives  us  complete  control  over  the  conditions  of  com- 
bustion, for  then  only  shall  we  be  able  to  reproduce  the  con- 
ditions of  maximum  efficiency. 

The  huge  losses  involved  in  boiler  firing  by  pas  are  not 
realised.  The  ordinary  efficiency  of  gas-fired  boilers,  under 
present  conditions,  is  from  .50  per  cent,  to  00  per  cent.,  and 
many  boilers  fired  with  blast-furnace  gas  work  at  an  efficiency 
as  low  as  .30  per  cent.  Figures  have  been  obtained  by  careful 
testing,  iising  gas  meter  or  gasometer,  which  show  the  follow- 
ing results :  S3  per  cent,  efficiency  for  a  water-tube  boiler 
with  .supei'heater.  but  without  economiser,  fired  with  coke 
oven  pas;  80  per  cent,  for  a  Lancashire  type  boiler,  with  both 
superheater  and  economiser.  fired  with  cleaned  blast  furnace 
pas;  79  per  cent.'  for  Ijancashire  boiler,  with  both  super- 
heater and  economiser.  fired  by  producer  gas;  0.5  pt^r 
cent,  to  67  per  cent,  for  many  tests  on  water-tube  boilers, 
without  superheaters  or  economi.sers.  fired  with  uncleaned 
blast-furnace  pas.  Tlie  difference  between  these  fipures.  in 
the  case  of  one  boiler,  is  .sufficientlv  startliiip.  In  the  case  of 
a  small  ironworks,  where  100.000  lb.  of  steam  are  raised  per 
hour  by  gas.  the  cost  of  the  steam,  if  it  were  raised  by  coal, 
would  be  about  f40.000  per  annum.  .\  s.aving  of  25  per  cent. 
in  efficiency  means  a  saving  of  f  10. 000  per  annum. 

The  essentials  for  the  economical  combustion  of  gas  are 
that  the  pa.s  should  burn  immediately  and  completely,  at  the 
highest  flame  temperature  and  with  the  smallest  excess  of 
air.  America  and  the  Continental  countries  are  far  ahead  of 
us  in  gas-firing  matters.  They  have  long  ago  proved  that  the 
liest  combustion  takes  nlace  when  pas  and  air  are  intimately 
mixed  before  combustion  begins.  For  this  ivasop.  one  or 
other  variation  of  the  Bunsen  burner  is  almost  universally 
fitted  in  modem  foreign  works.  Thei-e  is  not  one  such  in- 
stallation in  this  country  so  far,  and  indeed,  the  pre-heatinp 
of  air  for  the  combustion  of  pas  has  hardly  been  considered 
here.  The  usual  method  of  burning  .pas  in  this  country  is  to 
admit  the  air  and  pas  by  ports  in  the  boiler  front,  with  or 
without  external  combustion  chambers,  and  to  let  them  mix 
\i  hile  combustion  is  taking  place.  Under  these  circumstances 
the  flame  temperature  never  rises  to  anvwheve  near  the  pos- 
sible figure,  the  flame  is  long,  combustion  is  slow,  and  in 
many  cases  is  still  going  on  in  the  ehimnev.  This  has  beep 
recogpised  in  certain  Babcock  boilers,  fired  with  uncleaned 
blast-furnace  gas.  These  are  made  with  tubes  spaced  f,Trther 
apart  thap  usual,  and  imnroved  results  are  obtained  simiilv 
bv  the  additional  space  left  for  combustion.  It  is  evident  thnt 
the  results  mu.st  be  far  better  when  the  pases  are  completelv 
burned  in  the  combustion  space  below  the  tubes.  Using  mode'-n 
'mrners  wit''  gas  or  air  under  pressure  far  more  pas  can  !•" 
burned  in  the  boiler  than  is  jyissiWe  by  the  older  method, 
while  at  the  same  time  the  efficiency  is  raised.  If  high  boiler 
outputs  are  required,  a  high  pressure  of  air  or  pas  will  give  a 
short  intense  flame,  and  the  boiler  output  will  onlv  be  limited 
bv  the  volume  of  waste  gases  with  which  the  boiler  flues  can 
deal. 

To  attain  an  intimate  mixture  either  the  gas  or  the  air  must 
be  under  a  pressure,  which  should  not  be  less  tban  2  in, 
w.p..  or  induced  draught  mav  be  used.  It  is  preferable,  unless 
the  boiler  brickwork  is  enclosed  in  sheet  steel,  to  use  gae  or 
air  under  Pressure,  or  both,  at  the  burners.  Bv  doing  this,  the 
serious  leakape  of  air  into  the  boiler  through  the  brickwork. 
often  through  invisible  cracks,  is  avoided,  as  the  whole  of 
the  boiler  can  be  kept  under  a  verv  slight  pressure  and  the 
products  of  combustion  simnly  drawn  away  from  the  damper 
bv  the  chimney  draught.  The  cost  of  the  nower  required  to 
simply  this  pressure  is  very  small.  Abour  1  per  cent,  of  the 
nower  generated  is  all  that  is  needed.  The  flames  formed 
bv  the  combustion  of  the  indu.strial  ."ases  when  burned  with 
.-1  correct  amount  of  air,  can  penerally  be  described  as  blue 
and  colourless.  They  would  take  a  place  towards  the  blue  eud 
nf  the  siiectrum :  and.  con.sequeTit|y.  thev  do  not  give  out 
much  heat  by  radiation,  as  is  done  by  flames  wbich  give  a 
b'ne  near  the  red  end  of  the  spectnmi.  The  problem  of  tnkinp 
the  heat  out  of  rras  flames  is  very  like  that  of  best  utilisinp 
th"  wa.ste  heat  from  coke  ovens  or  steel  furnaces. 

The  author  made  a  number  of  experiments  upon  a  Lanca- 
shire boiler,  fired  with  cleaned  pas.  in  order  to  discover 
whether  a  brickwork  arrangement  in  the  flues  could  be  de- 
sipned.  which,  while  not  seriouslv  dimini.shinp  the  ehimnev 
draupht.  would  cause  much  nf  this  heat  to  be  transferred  a--, 
radiant  heat.  Many  arranrtements  were  tried,  but  the  con 
elusion  come  to  was  that  is  was  not  possible,  with  natural 
draugh*^.  to  heat  the  brickwork  to  such  a  degree  tliat  the 
tran.smission  of  heat  was  measurably  improved.  The  result 
was  practically  the  same  in  the  case  of  brick  bafBes  built  in 
the  flues.    Such  baffles  are  very  useful  where  it  is  necessary 
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!'•  mix  air  ami  tjas  during  combustioD.  but  ihi!;  seems  lo  be 
their  sole  fuoction,  when  working  on  chimney  draught  alonp, 
;ind  this  action  is  not  required  when  firing  the  boiler  with 
!-uitabl(»  burners. 

Tho  subjoct  of  the  transfer  of  heat  from  hot  gases  to  the 
water  in  the  boiler  is  of  great  inteies-t  to  anyone  wlio  tries  lo 
tleni^'n  a  boiler  specially  for  gas-firins;.  Most  of  the  heat  must 
U-  transferred  from  the  gas  by  actual  contact  between  the  gas 
anil  the  tul)Cs.  It  is  found  that  by  far  the  greatest  part  of 
the  roistancc  to  this  transfer  of  heat  occurs  at  the  surface 
where  the  gases  touch  the  tubes;  the  resistance  to  transfer 
ihriruph  the  metal,  and  from  metal  to  water,  is  ;ilTno,<!t 
iiegli^;ib!e  in  compariKin.  The  reason  seems  to  be  that  a  very 
thin  tilm  of  cixiled  gas  sticks  to  the  boiler  tubes  and  prevents 
the  contact  of  hot  gases  with  the  tubes.  There  are  two  ways 
iif  getting  over  this.  Either  the  surface  of  the  tubes  in  con- 
tact with  the  gases  may  be  greatly  increa.sed  in  relation  to 
the  wetted  surface  of  the  tubes,  as  is  done  by  the  use  of 
corrugated  Hues  or  ribbed  tubes,  or  by  using  small-tube  water- 
tube  boilers  like  the  Yarrow  boiler;  or  the  gases  may  be 
caused  mechanically  to  scour  the  surface  of  the  tubes,  sweep- 
ing? away  this  layer  of  cooled  gas,  and  making  close  contact 
all  the  time  between  the  hot  gases  and  the  tubes.  This  can 
be  done  by  applying  considerable  power  to  the  gases  in  the 
way  of  forced  draught  or  suction,  as  in  the  Bonecourt  boiler, 
■where,  in  addition  to  the  gas  pressure  available,  suctions  of  as 
much  as  16  in.  w.g.  are  employed,  and  the  transfer  of  heat 
through  the  fire  tubes  is  enormously  increased.  It  is  claimed 
that  evaporations  of  30  lb.  per  square  foot  of  heating  surface 
I>er  hour  can  be  got  continuously,  and  that  the  whole  of  the 
combustion   takes  place  in   the   first  2  ft.   of  a  lo-ft.   boiler 

■  tube.  The  tran.sfcr  of  heat  through  this  part  of  the  fire  must 
therefore  be  enormous.  The  author  would  not  like  to  be  near 
one  of  these  boilers  should  any  trace  of  oil  get  into  the  feed 
water. 

Similar  results,  with  a  much  more  reasonable  temperature 
gradient  through  the  length  of  the  fire  tubes,  could  be  at- 
tained by  the  use  of  suitably  designed  boilers,  with  much 
siiialler  suctions  than  16  in.  w.g.  The  Lancashire  boilers 
made,  thirty  years  ago,  with  a  tube  plafe  about  20  ft.  from 
the  front  and  small  fire  tubes  running  from  it  to  the  back 
of  the  boiler,  would  make  excellent  boilers  for  gas-firing, 
provided  we  were  prepared  to  use  induced  draught,  and  to 
treat  them  as  internally  fired  only,  giving  up  the  outside 
heating  surface.  Only  the  smallest  suctions  can  be  applied 
to  boilers  with  brick  settings,  owing  to  air  leaking  in  through 
the  walls.  If,  however,  we  caused  the  gas  to  burn  completely 
in  the  wide  flues,  and  then  drew  the  products  rapidly  through 
the  small  fire  tubes,  we  should  get  an  adequate  duty  from 
the  boiler,  at  a  high  efficiency;  and  we  should  cut  out  all  the 
loss  by  air  leakage  and  much  of  the  loss  by  radiation,  which 
are  so  serious  in  the  Lancashire  boiler  as  usually  fired.  The 
marine  type  of  Scottish  boiler,  with  two  or  more  flues,  would 
be  even  more  suitable  for  this  treatment,  and  the  author 
expects  soon  to  see  boilers  of  this  type  used  for  gas-firing. 
He  believes  that  this  boiler  would  beat  the  best  water-tube 
boiler  in  efficiency. 

The  cost  of  the  power  u.sed  to  produce  the  forced  or  induced 
draught,  must  be  debited  against  the  boiler  before  the  net 
efficiency  of  the  boiler  is  brought  out.  To  give  a  suction  of 
16  in.  w.g.  on  the  boiler,  at  plants  where  30  lb.  of  steam  are 
required  per  ii.p.-hr.  in  the  engine  driving  the  fan,  costs  10 
ix.-r  cent,  of  the  steam  raised  in  the  boiler  :  it  costs  4  per  cent, 
of  the  .steam  where  121b.  of  steam  per  H.p.-hr.  are  required,  as 
at  modern  power  stations.  A  4-in.  w.g.  pressure  or  suction 
.should  be  enough  for  the  boilers  just  described,  and  this  would 
only  cost  a  fraction  of  these  amounts,  while  the  added  effi- 
ciency of  the  boilers  would  far  more  than  pay  for  the  steam 
used.  It  must,  however,  be  considered  in  each  case  whether 
it  would  not  be  cheaper  to  install  additional  boilers,  and  to 
run  them  at  natural  draught,  than  to  run  the  boilers  with 
mechanical  draught,  at  higher  outputs.    The  improvement  in 

■  efficiency  attainable  by  the  latter  method  is  the  factor  which 
will  decide  the  question. 

The  provisicn  of  pre-heated  air  for  combustion  is  even 
more  important  when  using  gas  than  when  using  coal  fuel. 
At  many  works  no  economisers  are  fitted  on  the  boilers 
because  the  feed  water  is  already  heated  by  the  exhaust  steam 
from  the  enginr-s  It  is  quite  usual  to  find  a  temperature  qf 
•iDO  deg.  C,  and  often  more,  in  the  waste  gases  froni  gas-fired 
boilers,  if  they  are  working  at  a  fair  output.  This  could 
easily  be  reduced  to  about  200  deg.  C.  bv  the  use  of  a  good 
air  heater.  The  gain  to  the  boiler  is  not  merely  the  number 
of  B.TH.r.  added  m  the  hot  an-,  though  that  would  amount  to  a 
considerable  addition  to  the  calorific  value  of  the  gas  Pre- 
heated air  promotes  much  better  combustion  and  a  higher 
flarn,^  temperature,  and  thus  improves  the  heat  exchange 
it  is  of  no  use  to  pre-heat  the  air  or  gas  bv  extracting  heat 
trom  the  name,  or  from  the  waste  ga.ses  before  they  leave  the 
boiler  This  merely  returns  viith  one  hand  what  is  taken  awav 
with  the  other;  yet  we  see  patents  seriouslv  taken  out  which 
claim  to  make  great  savings  by  these  means.  Modem  air 
pre-heaters  can  be  used  even  with  uncleaned  blastfurnace 
gas.  as  the  plates  can  be  brushed  or  blown  clean  at  frequent 
intervals  whi  e  the  heaters  are  at  work,  with  a  very  small 
amount  of  labour. 

The  author  has  twice  come  across  cases  where  it  was  stated 

that  gas-finng  was  responsible  for  damage  to  the  boiler  tubes 

He  has  had  expenence  of  boilers,  fired  for  many  vears  with 

•  Mond  gas.  whipb  s>ir,^-  absolutely  no  damage  at  all.    If  gaa 


is  burned  with  a  small  excess  of  air,  .so  that  there  is  a  miui- 
muin  of  oxygen  in  the  burned  ga.ses,  and  if  combustion  takes 
place  quickly,  .st)  that  it  is  practically  complete  before  these 
na,ses  touch  the  boiler  tubes,  no  damage  whatever  can  happen 
to  the  tubes.  Ill  firing  water-tube  boilers  he  always  likes  to 
arrange  tho  gas  burner,  pointing  tovvaixls  the  floor,  at  an 
ungie  of,  say,  20  dcg.  below  tht;  horizontal,  w  that  the  gases 
may  be  completely  burned  before  rising  to  the  tubes.  This 
has  the  further  advantage  that  the  brickwork  of  the  boiler, 
uiwn  which  the  flames  play,  is  kept  very  hot,  and  assists  in 
the  rapid  combustion  of  the  gas.  In  the  case  of  uncleaned 
blast-furnace  gas,  the  flame  temperature  is  .so  high,  by  this 
method,  when  burning  the  gas  with  a  small  excess  of  air, 
that  much  of  the  dust  can  be  melted,  and  thus  thrown  out 
of  the  products  of  combustion,  instead  of  being  burned  on  to 
the  tubes. 

He  has  records  of  a  large  number  of  readings  made  in 
America  of  the  flame  temperatures  in  water-tube  boilers  fired 
in  this  way.  The  temperature  was  measured  in  the  com- 
bustion space,  about  two  feet  in  front  of  the  burner  nozzles. 
Tho  temperatures  range  from  1,040  deg.  0.  to  1,2C0  deg.  C., 
the  average  being  fully  1,100  deg.  C.  The  CO,  reading  in  the 
gas  averaged  23  per  cent.  He  does  not  know  what  the  pos- 
sible name  temperature  would  be  with  the  gas  used  and  this 
small  excess  of  air,  but  judging  from  the  calorific  value,  which 
was  about  102  b.th.d.  per  cubic  foot,  he  would  say  that  it  was 
about  1,300  deg.  C.  Similar  tests  were  made  on  other  boilers 
into  which  the  gas  and  air  were  admitted  by  ports  in  the 
front  of  a  combustion  chamber.  This  chamber  was  large 
enough  for  complete  combustion  of  the  gas,  so  that  here  also 
the  Co,  readings  averaged  about  23  per  cent.  The  tempera^ 
tures  in  the  combustion  chamber  varied  from  760  deg.  C.  to 
'J60  deg.  C,  with  average  about  900  deg.  C,  while  the  pos- 
sible temperature  to  be  attained  was  the  same  as  before,  viz., 
1,300  deg.  C. 

These  tests  show-  clearly  the  great  advantage  of  gas-firing 
in  a  scientific  way.  The  old  combustion  chambers,  at  small 
boiler  loads,  were  able  to  give  about  the  same  results  as 
regards  composition  of  the  chimney  gases.  By  using  gas 
burners,  no  combustion  chambers,  with  their  high  radiation 
losses,  were  required,  and  a  better  tran.sfer  of  heat  could  be 
made,_  resulting  in  a  higher  boiler  load  and  better  efficiency. 

While  in  the  case  of  large  boilers  we  may  adjust  the  varia- 
tions of  pressure,  air  supply,  and  chimney  draught  auto- 
matically, w'e  must  recognise  that  at  most  plants  this  is  not 
likely  to  be  done,  and  we  shall  have  to  rely  on  the  control 
of  the  boilers  by  more  or  less  skilled  men.  Boilers  fitted  with 
the  best  combustion  arrangements  will  give  results  5  per  cent, 
better,  if  intelligently  controlled,  than  they  will  give  if  run 
by  the  usual  boiler  men  uncontrolled.  If  the  boiler  men 
could  earn  a  small  premium  for  maintaining  good  results,  they 
would  quickly  see  that  it  was  to  their  interest  to  study  the 
results  they  were  getting,  and  would  reduce  economy  ia 
boiler  firing  to  a  fine  art. 


WAR  ITEMS. 


Letters  from  Soldiers. — A  corporal  with  the  Forces  at 
home,  in  acknowledging  receipt  of  the  Electoical  Review, 
says  ;  "  It  is  most  highly  appreciated,  and  keeps  one  in  con- 
nection with  the  old  world,  which  sometimes  seems  to  be  a 
shadow  of  the  past,  but  which  is  constantly  being  illuminated 
by  the  Review." 

A.  reader  who  has  been  in  France  a  long  time  writes:  — 
"Please  accept  my  apologies  for  not  having  w-ritten 
you  ere  this  to  thank  you  for  your  continued  kind- 
ness in  forwarding  the  Review  to  me  so  regularly.  .  .  . 
I  appreciate  it  very  much  indeed,  and  you  would  be  amused 
at  the  crowd  of  men  who  hover  around  my  tent  on  Tuesday 
evenings  (Review  usually  arrives  Mondays)  inquiring  '  if  I 
have  finished  with  it  yet.'  We  find  much  pleasure,  and  I 
hope  profit,  in  discussing  the  various  articles,  and  it  is  ex- 
ceedingly gratifying  to  know-  that  even  if  we  are  far  a-way 
from  our  old  lives,  and.  in  many  cases,  occupations,  -we  are 
still  able  to  keep  posted  as  to  all  the  happenings  at  home.  I 
am  afraid  some  of  the  works  at  home  must  be  carrying  on 
under  great  difficulties.  Shortage  of  staff,  heavy  cost"  of  coal 
and  oil,  daylight  saving,  rationing  of  consumption,  and  early 
closing  of  shops  aU  help  to  do  them  a  little  bit  of  '  no  good.' 
Still,  it  is  something  to  be  able  to  carry  on  at  all,  I  suppose, 
and  I  certainly  think  that  the  men  at  home  are  to  be  con- 
gratulated on  the  good  work  they  are  doing.  I  know,  from 
per.sonTil  experience,  that  it  is  very  hard  to  keep  on  with 
one's  daily  duties;  everyone  seems  to  look  at  you  with  con- 
tempt, and  give  you  that  '  why  are  you  not  in  khaki?  ' 
stare.  Many  of  those  at  home  are  having  a  harder  time  of 
it,  mentally,  at  all  events,  than  those  out  here,  and  although 
I  long  to  get  back  again,  I  do  not  envy  them." 

To  be  Wound  Up. — Winter  &  Almenraeder,  48.  and  49, 
Great  Sutton  Street.  E.C.I,  importers  of  vulcanite.  Ac, 
successors  of  H.  Traun  .t  Sons.  2:>.  floswell  Road.  E.C.I. 
manufacturers  of  ebonite.  Controller,  Mr.  J.  D.  Pattuth, 
65,  London  Wall.  B.C.  2. 

Labour  Supply, — To  co-ordinate  the  functions  of  the 
•everal  Goverora"-r>t  departments  concerned  in  th«  reflulatioa 
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and  supply  of  labour,  the  Ministry  of  National  Service,  the 
Ministry  of  Labour,  and  thf.  Ministry  of  Munitions  have 
agreed  to  adopt  a  uniform  grouping  of  counties  into  nine 
administrative  districts. 

Westinghouse  War  Relief  Fund. — We  have  received  a 
copy  of  the  statement  of  receipts  and  payments  of  the  British 
Westinghouse  Employes'  War  Relief  Fund  from  August  •2'2nd, 
1914,  to  June  30th,  1918.  Of  the  total  amount  contribut+xl 
(i57,2o3),  ±o8,061  came  from  the  employes  and  ^19,191  from 
the  company.  There  has  been  paid  out  to  dependents  .£38,147. 
£12,392  is  set  aside  for  a  disablement  and  dependents'  fund, 
and  £2,479  has  been  spent  in  donations  to  local  and  national 
funds  and  in  Christmas  gifts.  The  number  of  families  in 
receipt  of  weekly  relief  is  now  822,  anrl  the  number  of  em- 
ployt^s  who  have  foined  His  Majesty's  Forces  is  3,461,  among 
whom,  unfoitunately,  the  casualties  have  been  exceedingly 
high. 

Reconstruction. — From  time  to  time  we  have  summarised 
generally  the  important  investigation  operations  of  the 
Slinistry  of  Reconstruction.  We  have  never  underestimated 
the  value  of  the  w'ork  of  this  department,  for  we  recognise 
that  it  is  only  by  an  expert  understanding  of  the  various 
problems  bearing  upon  the  national  life  that  we  shall  be 
enabled  to  prepare  for  the  new  state  of  affairs  that  will  exist 
when  war  activities,  military,  naval,  and  industrial,  come  to 
an  end.  Occasionally  we  have  been  privileged  to  put  before 
our  readers  certain  special  aspects  of  reconstruction  relating  to 
industry  and  trade,  demobilisation,  raw  materials,  and  so 
forth.  There  will  be  many  readers,  however,  who  will  be 
anxious  to  have  before  them  a  connected  general  summary 
of  the  problejns  and  proposals  of  the  Reconstruction  Ministry, 
and  this  is  now  made  available  for  them  by  the  Ministry 
itself  in  the  form  of  a  20-page  pamphlet  (No.  1  of  a  series), 
entitled  "  The  .\ims  of  Reconstruction."  The  questions  briefly 
reviewed  are  :  Shipping,  raw  materials,  allocation  of  raw 
materials,  transport,  demobilisation,  industrial  organisation, 
joint  industrial  councils,  interim  reconstruction  committees, 
working  conditions,  social  development,  health,  housing,  edu- 
cation, and  problems  of  finance.  Copies  of  this  pamphlet,  and 
of  the  second  of  the  series  which  deals  exclusively  with 
"  Housing  in  England  and  Wales,"  can  be  obtained  at  two- 
jkiice  each  from  the  Ministry  of  Reconstruction  Of&ces,  2, 
Quet-n  Anne's  Gate  Buildings,  Westminster,  S.W.  1. 

Exports  to  China. — The  "  London  Gazette  "  for  Septem- 
\n-v  :;rd  contams  a  sTipplementary  list  of  persons  and  bodies 
111  (_'bina  to  whom  exports  may  be  consigned. 

Exemption  Applications. — ."Xt  the  Yarmouth  Tribunal,  the 
case  of  an  electrician  (38),  in  Grade  2,  was  reviewed  on  the 
ground  that  he  was  of  the  old  military  age,  and  it  was  not 
in  the  national  interest  that  he  should  remain  in  icivil  life.  His 
father  said  be  was  the  only  man  left  of  five,  and  was  engaged 
on  the  X-ray  apparatus  at  the  hospital.  Originally  he  was 
placed  in  Grade  3,  then  put  into  Grade  1,  and  on  appeal 
placed  in  firade  2.  It  was  impossible  to  obtain  skilled  men 
now.  Lieut.  Hadley  pressed  for  the  man  subject  to  a  sub- 
etitute  being  found.  Temporary  exemption  for  two  months 
with  a  view  to  substitution. 

.\n  electrical  engineer  and  contractor  (32,  Grade  1),  who 
appealed  at  Oldham,  was  given  until  the  end  of  September 
with  a  view  to  securing  a  trade  protection  card. 
■  At  Salisbury,  the  National  Sen'ice  representative  appealed 
for  withdrawal  of  conditional  exemption  held  by  an  electrical 
installation  attendant  (44,  Grade  1)  at  .Mderbury.  The  em- 
ployer said  that  the  man  was  responsible  for  the  supply  of 
electricity  to  an  estate  and  for  private  purposes,  and  if  was 
not  possible  to  substitute  him.  Ex<^mption  until  January  1st 
was  granted. 

At  Windermere,  J.  K.  Thornborough  (37,  Grade  2),  electri- 
cal engineer,  who  appealed,  was  granted  a  month  in  which 
to  obtain  a  certificate  of  full-time   national  .service. 

Before  the  Somerset  Appeal  Court,  the  National  Service 
representative  appiealed  for  the  withdrawal  of  conditional 
exemption  held  by  W.  R.  Hewlett  (37,  Grade  2),  electric 
light  fitter,  of  Taunton.  Re.spondent  stated  that  he  worked  at 
least  7.5  hours  per  week,  his  business  was  one  of  the  oldest  in 
the  town,  and  his  occupation  was  a  certified  one.  The  appeal 
was  disallowed. 

Hambledon  (Surrey)  Tribunal  has  granted  three  months' 
exemption  to  A.  Ashdown   (48),  electrician,  of  Wormley. 

At  Weston-super-Mare,  exemption  was  asked  for  H.  Brewer 
(40,  Grade  2),  wireman  with  the  Electrical  Supply  Co.,  Ltd. 
It  was  stated  that  he  was  one  of  the  two  wiremen  left, 
whereas  before  the  war  there  .were  from  eight  to  twelve.  It 
was  urged  that  the  man  was  needed  as  he  was  experienced. 
Six  months  were  granted,  with  leave  to  apply  again. 

At  Dover,  the  Corporation  appealed  for  further  exemption 
for  W.  J.  Revell  (2.S,  B2)  and  W.  C.  Peddrick  (41.  Bl), 
drivers  of  electric  scavenging  vehicles.  It  was  suggested  that 
women  could  act  as  drivers,  but  it  was  stated  that  a  woman 
should  not  be  asked  to  drive  up  the  steep  track  used.  Each 
Was  given  three  months,  and  six  months  were  conceded  to 
F.  Quinnell  (46,  Grade  3),  engine  driver  at  the  electricity 
Works;  and  three  months  to  A.  Robertson,  electrical  engineer 
to  the   tramways. 

At  Reigate.  the  East  Surrey  Traction  Co.  appealed  for 
W.  P.  McAIpiue  (38,  Grade  2),  electrician  and  magneto  re- 
pairer, and  with  the  consent  of  the  National  Service  repre- 
sentative, he  was  granted  six  months'  temporary  exemption. 


SCIENTIFIC     AND      INDUSTRIAL     RESEARCH. 


The  report  of  the  Committee  of  the  Privy  Council  for  Scientific 
and  Industrial  Research  for  the  year  ending-  July  Slst,  1918,  has 
just  been  issued  (Cd.  9,144  :  4d.  net).  It  states  that  the  past  year 
lias  seen  a  great  extension  of  the  work  of  the  Department.  The 
National  Fuel  Research  Station  at  East  Greenwich  will,  it  is  hoped, 
begin  work  this  year  ;  the  building's  and  equipment  are  estimated 
to  coat  about  £120,000.  The  National  Physical  Laboratory  has 
been  taken  over,  and  the  very  inadequate  salaries  of  the  staff  have 
been  increased.  A  Research  Board  has  been  established,  with  Sir 
Lionel  PhUlips  as  chairman,  to  develop  researches  into  the  pro- 
duction of  tin  and  tung-sten  in  Cornwall,  and  other  important 
investigations  have  been  undertaken. 

Satisfactory  progress  has  been  made  during  the  year  with  the 
negotiations  between  the  Department  and  the  industries  of  the 
country  for  the  establishment  of  industrial  research  associations, 
for  which  purpose  Parliament  voted  a  sum  of  1  million  sterling  ; 
model  articles  have  been  drawn  up,  and,  with  an  amended  memo- 
randum, are  appended  to  the  report.  An  industry  can  establish  an 
approved  association  without  seeking  assistance  from  Parliamentary 
funds,  and  such  association  will  have  exactly  the  same  privileges, 
and  receive  the  same  assistance  in  the  way  of  advice  and  inform- 
ation as  associations  in  receipt  of  grants.  The  Department  has 
found  sometimes  a  certain  hesitation  on  the  part  of  manufacturers 
to  establish  relationship  with  the  Government  for  the  purpose  of 
research,  fearing  that  the  Department  will  interfere  with  the  work, 
and  prevent  the  results  of  research  from  reaching  the  iirms  which 
have  subscribed  to  its  cost,  or  give  the  results  to  competing  firms 
which  have  not  joined,  or  have  left  the  association.  The  intention 
of  the  Department  is  that  the  associations  shall  manage  their  own 
affairs  and  benefit  by  their  own  discoveries.  If  the  firms  in  an 
industry  will  undertake  research  on  any  plan  which  they  think 
suited  to  their  needs,  they  will  receive  the  sympathetic  consider- 
ation and  assistance  of  the  Department. 

The  Department  has  guaranteed  .to  the  British  Scientific  Instru- 
ment Research  Association  an  expenditure  of  .£.S6,000  on  approved 
research  during  the  next  five  years. 

The  amount  standing  to  the  credit  of  the  Research  Fund  on 
July  Hist  was  £1,010.391  :  a  sum  of  £11.181  had  been  transferred 
to  the  current  account  for  the  payment  of  impending  grants. 
Various  funds  in  connection  with  the  National  Physical  Laboratory 
have  been  taken  over  by  the  Imperial  Trust.  During  the  year 
three  patents  have  been  taken  out  by  the  Trust  in  conjunction  with 
the  inventors.  Fifteen  recommendations  in  respect  of  individual 
re.searches  have  been  approved,  and  five  other  researches  have  been 
continued,  under  the  control  of  the  department.  Recommendations 
liave  been  considered  in  respect  of,  and  to,  21  scientific  investigations 
of  industrial  importance  conducted  by  other  bodies,  of  which  15 
had  received  aid  in  191)j-17.  Grants  were  made  to  25  students 
under  training  in  methods  of  research,  and  to  36  workers  engaged  in 
research.  The  expenditure  under  this  head  was  £7.."iOO,  comparing 
with  £3,550.  The  number  of  students  and  workers  during  the 
session  1918-19  is  likely  to  be  further  increased.  The  expenditure 
during  the  year  was  £30,825  out  of  the  sum  of  £38,050  taken  in 
the  estimates — more  than  twice  the  expenditure  in  the  previous 
year.  The  value  of  the  work  done  was  beyond  all  comparison 
greater  than  its  cost.  For  the  current  year  a  sum  of  £163,350  has 
been  taken,  including  a  sum  of  £89,750  for  the  services  of  the 
National  Physical  Laboratory,  which  will  also  receive  from  the 
various  War  Departments  payments  amounting  to  £74.100. 

The  Report  of  the  Advisory  Council  states  that  throughout 
the  year  attention  has  been  given  to  the  organisation  of  those 
fields  of  research  which  cannot  be  covered  by  means  of  research 
associations — researches  of  a  national  character.  Attention  is 
drawn  to  the  danger  that  after  the  war  there  will  not  be  an 
adequate  supply  of  trained  research  workers,  and  the  Department 
throws  the  responsibility  for  recruiting  the  army  of  men  and 
wom.en  that  is  needed  upon  the  education  authorities  of  the 
country.  In  this  connection  the  findings  of  the  Committee 
appointed  to  inquire  into  the  Position  of  Natur.al  Science  in  the 
Educational  System  of  Great  Britain  are  cited,  and  the  Advisory 
Council  emphasises  the  necessity  of  prompt  action. 

Referring  to  the  progress  made  in  the  establishment  of  research 
associations  and  the  organisation  of  national  research,  the  report 
deals  with  questions  relating  to  the  Standing  Industrial  Councils 
of  the  Whitley  Report,  the  conditions  prevailing  in  different 
trades,  &c.  The  foundation  of  the  British  Scientific  Instrument 
Research  Association  on  May  16th  last  is  regarded  as  a  very 
important  event  :  this  Association  "  has  every  prospect  of  becoming 
the  representative  industrial  body  dealing  with  the  application  of 
science  to  the  manufacture  of  instruments  of  precision. "  It  wiis  not 
found  possible  to  bring  the  makers  of  internal-combustion  engines 
into  one  association,  owing  to  the  absence  of  sufficient  common 
ground  for  common  action  :  the  makers  and  users  of  refractories 
similarly  did  not  see  eye  to  eye,  and  the  Council  h.as  decided  to  act 
independently  by  promoting  research  at  the  Pottery  School  at 
Stoke,  and  assisting  the  Institution  of  Gas  Engineers  to  carry 
on  research.  The  proceedings  of  the  National  Physical  Laboratory, 
the  Fuel  Research  Board,  and  other  important  organisations  are 
outlined,  and  particulars  are  given  as  to  the  progress  made  on 
similar  lines  in  the  Dominions  and  the  United  States. 

Touching  the  regulations  under  which  the  Council  makes  grants 
in  aid  of  researches  to  students  and  other  workers,  and  which 
specify  that  the  Committee  of  Council  must  be  the  first  recipient 
of  the  results  of  investigations,  and  will  decide  "  in  the  national 
interest  "  to  what  extent  the  results  shall  be  made  available,  also 
reserving  to  the  Council  the  right  to  determine  whether,  and  to 
what  extent,  the  bodies  and  persona  who  have  taken  part    in  a 
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resejirch  shall  secure  patent  riirhts,  A:c.,  and  tlu>  profiU  arisinfr 
tlierefroni,  the  Comniittoe  says  that  in  practice  no  worker  has  found 
these  conditions  unfair.  The  action  of  the  Department  is  limited 
to  cases  in  which  the  national  interest  is  atfected.  and  where  results 
of  commercial  value  are  concerned.  It  is  not  in  the  national 
interest  that  results  of  commercial  value  obtained  by  the  e.xpendi- 
ture  of  national  funds  should  lie  miide  available  for  other  countries, 
to  the  detriment  of  our  own  ;  nor  that  sneh  results  should  pro  to  a 
siusrle  firm  to  the  detriuu-nt  of  other  firms  in  the  same  industry 
who;iree»inally  willinsr  and  able  U.  take  up  a  new  idea  :  nor  that 
sueee.iisfHl  research  workei-8  should  be  unfairly  exploite<l  by  niauu- 
faiturers  or  comj)aiiy  jironuiters,  and  wliere  tile  means  for  research 
has  Ijeen  found  by 'the  (Jovernnient,  the  Departuu-ut  iut«>nd.s  t" 
.-eiMire  a  trenerous  reward  to  the  inventor. 

As  a  rule,  the  results  of  investigations  are  mswle  available  for 
publication  at  once. 

The  follosvinjr  is  a  summary  of  the  trrants  maile  and  considen-d 
diirin-..'  the  year  lylT-IN  :  — 

(iranta  miule  to  students,  pure  science      21 

„  applied  science ;"> 

rraeareh  assistiints,  pure  scienitc        .^> 

„  ,.  aijplieil  scienci'       .'i 

resciuc'h  workiMs,  pure  science  ...       S 

.,  ajiplied  .sciein'i'      1 1 

.,  .,         for  apparatus         ...         ...         ...       !' 

(i rants  refused— students    ...         ...         ...         ...        1 

research  workers...         ...         ...       S 

.\pplic,itions  referred  to  other  dejiartnieuts         ...       (1 
.,  withdrawn     students  ...         ...       !l 

workers  and  assistant     11 

102 
Again  emphasisins;  the  deficiency  of  siientifii;  students,  the  ('om- 
raittee  quotea  the  report  of  Sir  J.  .T.  Thomson's  Committee,  and 
states  that  it  is  prepared  to  recommend  allowances  for  studeut-s 
under  traininjj  or  salaries  for  additional  research  assistants,  but 
cannot  supplement  the  salaries  of  the  jiermanent  statfs  of  the 
Universities. 

Applications  for  assistance  have  been  received  from  1 1  inventors. 
bnt  in  no  case  has  a  srrant  been  made. 


BUSINESS  NOTES. 


Australian    Government    Contracts.— The    Australian 

Coninionwealtli  Government  recently  decided  to  constitute  a  Stores 
Supply  and  Tender  Hoard  for  the  Commonwealth,  and  the  followinjr 
appointments  have  l)een  made  :—  Mr.  .T.  1{.  Collins.  Secretary  to 
the  Treasury  (chairman)  ;  Messrs.  M.  L.  Shepherd  (Secretary  to  the 
Prime  Minister's  Deiiartment),  (i.  1..  Macaudle  (Naval  Secretary), 
W.  D.  Bingle  (Secretary  to  the  Works  and  Railways  DeiKirtment), 
Atlee  Hunt  (Secretary  to  the  Home  and  Territories  Dei)artment ), 
and  J.  Oxenham  (Secretary  to  the  Postma-ster-Ueneral's  Depart- 
ment). The  acting-  secretary  is  Mr.  O.  D.  Daly,  and  the  Board's 
functions  are  to  arrange  the  supplies  of  all  ^'oods  for  the  several 
I  ommon wealth  Departments. — Temltrs. 

Book  Notices, —  llnilillinolc  <>/  XdHiuiiil  Ki/r/inis  mill 
UestuuniiiU.  Pp.  lU.  X\<Xi.  .'!7.  London  :  Ministry  of  Food.— In 
view  of  the  coal  shortasre  .and  the  difficulties  that  will  be  experienceii 
ilurinff  the  winter  mouths,  both  the  Coal  Controller  and  the  Food 
(controller  feel  that  the  wide  extension  of  national  kitchens  throutfh- 
out  the  country  would  be  of  material  assistance  in  meeting  any 
situation  that  may  arise.  The  Ministry  of  Food  will  lend  the 
necessary  capital,  free  of  interest,  the  same  to  be  repaid  in  10  equal 
annual  instalments,  to  any  local  authority  that  desires  to  set  up 
national  kitchens  or  restaurants.  The  booklet  under  notice  is  the 
official  handbook  of  national  kitchens  issued  throutjh  the  N.K. 
Department  of  the  Ministry  of  Food.  It  deals  in  a  compre- 
hensive manner  with  the  settmsr  up  of  kitchens  .and  restaurants  by 
local  authorities,  giving-  expert  advice  on  all  matters  appertaining- 
to  this  national  movement.  A  foreword  is  contributed  by  the  late 
Lord  Rhondda  and  an  introduction  by  Alderman  Chas.  F.  Spencer. 
Director  of  National  Kitchens.  The  first  half  of  the  handbook 
deals  in  a  clear  and  concise  manner  with  such  subjects  as  the  size 
of  kitchen,  adaptation  of  existing-  buildings,  choice  of  equipment, 
staff,  finance,  k.c.  Rural  kitchens  and  villafre  canteens  are  also 
ilealt  with,  while  six  appendices  are  added  in  which  lists  of  equip- 
ment and  goods  required,  together  with  a  number  of  varied  and 
useful  reciijes,  are  given.  The  handbook  should  be  found  most 
useful  and  helpful  to  all  who  are  interested  in  the  movement  ; 
copies  free  of  charge  may  be  obtained  from  the  Ministry  of  Food, 
N.K.  Division,  4,  St.  Paul's  Churchyard,  E.G.  4. 

"  Reconstruction  Problems."  Parts  I  and  II.  London  ;  Ministry 
of  Recon.stmction.     Price  2d.  each. 

"Power  Plant."  By  T.  R.  Wollaston.  191S.  Manchester: 
Sherratt  &:  Hugljes.     Pp.  llfi,  17  figs.     Price  .is.  net. 

"  Alternating-Current  Electrical  Engineering."  By  Philip  Kemp. 
Pp.  viii  +  494  ;  figs.  399.  London  :  Macmillan  &  Co.,  Ltd.  Price 
17s.  net. 

"  Volumetric  Tests  in  Scientific  (ilassware.  '  National  Physical 
Laboratory,  Teddington. — This  is  a  pamphlet  prepared  by  the 
Metrology  Department,  describing  the  conditions  -which  must  be 
complied  with  when  scientific  glassware  is  sent  for  test,  the  nature 
of  the  tests,  fees,  ic. 


Advertising    and  Trade.— Mkssrs.    (Jrek.nia's,   Ltd., 

advertising  specialists,  of  :i7  and  HS,  Strand,  W.C.  2,  are  issuing  a 
monthly  circular,  entitled  ''Business  "  (Methods,  Plans,  Oppor- 
tunities). The  .\ugust  issue  discusses  advertising  aa  a  means  for 
the  exploitation  of  markets. 

Liquidation. —  Mritish   Telkoraimi  Tnrtru.mkm  Co., 

I. 111.  Cridiliirs  must  tend  particulars  to  the  liquidator,  Mr  .1  II. 
W'.-I.b.  I7:i.  Ch.pli:!,!!  Itoad,  S.W.  9.  by  O(^tolier  7th. 

Bankruptcy  Proceedings!.— .\.  M.  FKRcnso.v.  eleciriciun, 

424,  Chester  New  Uoad,  Warrington. —  Receiving  order  madn| 
August  2t!th,  on  debtor's  own  petition. 

Fire. — .Messi-s.W.Ciiiiiiingit  Co.,  elect  ro-platei'.s'  eiiijiiiceCBi 

and  manufiK-turing  chemists,  whose  Snow  Hill  Engineering  Workiii 
IJirmingham,  weretoliiUy  destroyed  by  fire  on  August  2Hrd,  havinffl 
found  it  impo.<isilile  to  rebuild  the  engineering  works  without  delay,; 
have  purchased  extensive  premises  .and  machinery,  as  a  goiil|r( 
concern,  at  Saloji  Street,  Ilighg.ate,  Birmingham,  formerly  in  ttai 
occupation  of  Piston  Rings,  Ltd.  (Telephone  Nos.  tj:!8  and  242il 
Midlanil),  and  work  has  already  been  resumed.  The  damage  wi^i 
said  til  .auiciiint  to  more  than  .t20,000. 

Organisation  of  Electric  Furnace  Makers  in  America, — 

.■\  niei-ting  w;us  held  recently  in  .New  Vork  of  certain  electrio 
furnace  manufacturers  of  the  United  States,  at  the  recjuest  of  the 
(Jeneral  War  Service  Committee  of  the  electrical  manufacturing 
industry,  the  result  of  which  was  the  formation  of  a  permanent 
Committee,  to  be  known  as  the  Electric  Furnace  Industries  War 
Service  Committee,  for  the  duration  of  the  war,  or  for  such  a 
length  of  time  as  it  is  apparent  that  there  is  a  necessity  for  it,  by 
the  Government,  to  compile  and  detail  information  pertaining  to 
the  electric  furnace  industries  in  connection  with  steel,  non-ferrous 
alloys  and  metals  in  general  where  the  melting  jiroblem  in 
conc-erned. 

"Anchor"    Works   Hospital  and  Distress  Fund. — 'I'lie 

annual  report  of  this  Fund  connected  with  the  Leigh  Works  of 
Callender's  Cable  and  Construction  Co.,  Ltd.,  was  submitted  to  the 
recent  annual  meeting.  The  scheme,  which  is  systematically  sub- 
scribed to  by  all  the ''Anchor"  employes  of  17  years  of  age  and  j 
upwards,  embraces  "  The  Hospital  and  Distress  Fund  "  and  "  The 
Special  War  Fund."  To  the  former  the  employes  have  contributed 
during  the  year  £227  IBs.,  and  have  made  substantial  grants  to 
local  and  Manchester  hospitals,  and  the  balance  has  been  ])aid  to 
necessitous  members,  whose  cases  are  carefully  investigated  by  the 
Committee.  The  contributions  to  the  "  Siiecial  War  Fund  "  amount 
to  £1,000  all  but  a  few  shillings;  .t2H2  has  been  dispensed  amongst 
hospitals  and  war  charities,  and  i;873  expended  on  comforts  in  the 
shape  of  parcels  and  postal  orders  for  the  numerous  "  Anchor "  ] 
employes  .serving  with  H.M.  Forces,  At  the  annual  meeting-  \ 
(presided  over  by  Mr.  A.  Crooke,  in  the  unavoidable  absence  of  i 
Mr.  .1.  Bowyer,  "Anchor  "  Works  manager),  contributions  were  i 
voted  to  hospital  and  war  charities  for  the  coming  year.  The  > 
administrative  work  is  undertaken  by  a  Committee  with  Mr.  \V, 
Mort  as  hon.  treasurer,  and  Mr.  R.  Hocken.  hon.  secretary. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — E.vtensions. — The  T.C.  Electricity  Com- ; 
mittee  has  agreed  to  purchase  new  converting  plant,  at  a  cost  of 

£(■1.7.'):-). 

Argentina. — The  electric  lighting  and  tramway  under- 
takings of  the  City  of  Asuncion  have  been  acquired  by  the  "  Cia. 
Americana  de  Luz  y  Traccion."  which  intends  to  develop  th» 
electricity  works  and  to  electrify  the  steam  section  of  the  tram- 
ways. The  company  is  controlled  by  the  same  group  of  Italian, 
Swiss,  and  Argentine  capitalists  who  own  the  'Cia.  Italo-Argentina- 
<le  Electricidad  ";  the  president  is  Ingeniero  Juan  Cardsio. 

Senor  Enrifjue  Moranz  has  been  granted  a  concession  by  the 
Senate  of  the  Province  of  Cordoba  to  install  electricity  at  Capilla 
del  Monte  for  20  years. —  llerieir  iif  t]ie  //Irrr  /'lii/f. 

Australia. — Sydney. — Owing  to  the  scarcity  of  electric- 
motors,  the  Council  has  suspended  its  arrangements  for  the  sale  of 
hired  motors. 

Barnstaple. — Prk'E    lN(q!KASE. — The  charges  for  elec-' 

tricity  supplied  by  the  T.C.  for  lighting  and  power  purposes  are 
to  be  increased  by  20  per  cent,  from  October  Ist  next. 

The  T.(J.  has  increased  the  maintenance  tireminm  payable  to  the 
D.P.  Battery  Co.  by  £25  per  annum. 

Calder    Valley.  —  Wages.  —  All    classes    of    irinnicipal 

employus  in  the  district  between  Todmorden  and  Brighouse  are- 
demanding  an  increase  of  wages  of  30s.  per  week  above  pre-war 
rates.  In  view  of  an  award  by  the  Committee  on  Production, 
ahout  a  month  ago,  of  a  28.  advance  on  the  existing  liis.  above 
pre-war  rates,  the  Calder  'Valley  Wages  Board  has  declined  to  accede 
to  the  demand,  and  the  men  have  decided  to  tender  their  notices, 
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Continental. — Sweden. — According    to    the    Boiml    i>j 

Trade  .loin-md,  an  electric  power  company,  with  a  minimum 
capital  of  1,000,000  kroner,  has  been  formed  at  Stockholm. 

Darwen.— Price  Increase.— The  Electricity  Committee 

has  recommeniied  that  the  chargre  for  electricity  be  increased  to 
8d.  per  unit. 

WAGES.—The  employes  at  the  electricity  works  have  applied  for 
an  increase  of  3s.  6d.  per  week,  in  accordance  with  the  last  award 
of  the  Committee  on  Production. 

Dublin. — E.L.  Restrictions. — The  Electricity  Com- 
mittee has  now  enforced  the  new  regulation  reducing  the  supply 
for  lisrhtins  to  two-thirds  of  that  consumed  in  the  quarter  from 
Septemter,  1<»17,  with  a  proviso  that  if  the  amount  is  exceeded  the 
supply  will  be  cut  off  altogether. 

Elland.— Price  Increase.— The  U.D.C.  has  increased 
the  chargres  for  energ-y.  from  the  September  meter  readings,  as 
follows  :— Li^'hting,  6id.  per  unit ;  heating.  2d.,  plus  ilO  i)er  cent.  ; 
power,  2il..  subject  to  existing-  sliding-  scale  for  consumption  per 
H.P.  of  maximum  demand,  plus  60  per  cent,  on  net  invoice. 

Epsom. — Price   Increase. — The  U.D.C.  has  advanced 

the  charges  for  electricity  as  follows  : — For  lighting,  flat  rate, 
8d.  per  unit  :  sliding  scale,  up  to  1,800  units  per  annum,  £45  ; 
1,800  to  :-!,000,  6d.  per  unit  ;  3,000  to  6,000,  5id.  ;  6,000  to  9,000, 
4Jd.  ;  beyond  9,000,  a  flat  rate  of  '>\A..  Houses  not  exceeding 
£25  rateable  value  will  be  charged  £1  19s.  per  annum  for  two 
25-c.P.  lamps,  £2  lis.  for  three,  £3  for  four,  £3s.  lis.  for  five,  and 
6s.  for  each  lamp  over  five.  Power  and  lighting,  flat  rate,  4d.  per 
unit :  sliding  scale,  up  to  400  per  quarter,  4d.  :  400  to  1,000,  2}d.  ; 
1.000  to  1.500,  J  3d.  ;  1,500  to  2,100,  Id. ;  beyond,  2,100,  a  flat  rate 
of  2  Id.     Power  for  flat  irons,  1.5s.  per  annum  each  iron. 

Greenock. — Year's  Working. — -The  past  year's  income 
of  the  ( 'ori)oration  electricity  depai-tment  amounted  to  £117.5,ss, 
and  the  expenditure  to  £110,000,  compared  with  £96,843  and 
£86,000  respe'ctively  in  the  preceding  year.  The  output  increased 
by  3.810,282  units.     The  reserve  fund  now  stands  at  £46,497. 

Leeds. — WACrES. — An  application  from  the  employ(''s  of 
the  electricity  department  for  payment  of  double  time  for  Sunday 
work  has  been  refused  by  the  General  Purposes  Committee. 

Liverpool. — Price  Increase. — From  the  end  of  tlie 
liresent  (juarter  the  Corporation  is  increasing  the  price  of  electricity 
for  lighting  and  power  by  a  further  10  per  cent.,  making  40  per 
cent,  over  pre-war  charges. 

London. — Proposed    Price    Increase. — The    Charing 

Cross,  West  End.  and  City  E.S.  Co.  has  applied  to  the  B.  of  T.  for 
permission  to  increase  the  maximum  price  of  electricity  from  5il. 
to  6d.  j)er  unit. 

Malaya. — Ei.eitricity  in  Tin  Mining. — In  lillT  in  the 

IVdenited  Malay  States  ."i5,.'i76  H.P.  was  used  in  the  tin  mining 
iiiiliistry.  of  which  2.420  H.P.  was  steam -electric  and  4,395  hydro- 
electric. The  Tin  Bentong  Co.'s  hydro-electric  power  plant  and  an 
electricallyo]ierateil  dredge  were  the  only  new  plant  of  any 
magnitude  installed  during  the  year. 

Nottingham. — Proposed  Extensions. — With  regard  to 

.  the  scheme  of  the  E.l..  Committee  for  the  installation  of  new 
giant  at  the  Trent  Side  power  station,  the  Chairman  of  the  Com- 
Bittee  states  that  (Jovernment  [K'rmission  to  proceed  with  tlu' 
eheme  cannot  l)e  obtained  until  after  the  war. 

Ormskirk. — Price   Increase. — The  Ormskirk  Electric 

Supply  Co.  luis  increased  the  charges  for  electricity  for  all  purpo-ses 
py  a  further  10  per  cent.,  from  August  31st  last. 

Oxford. — E.X'PLOsiON. — Three  persons   were   injured    l)y 

xplosions,  one  of  which  occurred  in  the  street  and  the  other  in  a 
jellar,  in  the  Carfax  district  last  week.  The  city  engineer  informed  a 
cal  newspaper  that  the  electric  light  cables  fused  at  a  point  where 
"two  gas  mains  crossed  over  them,  with  the  result  that  the  gas-pipes 
were'~  burnt  through,  and  the  gas  immediately  took  fire.  At  the 
time  the  three  covers  of  the  chambers  of  the  electric  cables  were 
off,  and  there  was  no  smell  of  gas  perceptible  at  them.  Gas,  how- 
ever found  its  way  into  a  chamber  on  the  line  of  the  telegraph 
cable,  and  bv  some  means  was  ignited  and  exploded.  With  regard 
to  the  explosion  in  the  cellar,  it  was  evident  that  some  of  the  gas 
had  at-cumulated  there,  and  appearances  pointed  to  the  probability 
of  someone  liaving  taken  a  naked  light  into  the  cellar.  In  relaying 
the  elec-tric  cable  it  is  being  placed  in  a  wooden  trough  filled  with 
bitumen,  so  as  to  keep  it  from  contact  with  pipes,  and  it  is  hoped 
that  this  will  prevent  any  such  occurrence  in  future. 

Salford. — Wages. — In  accordance  with  the  award  of  the 
Committee  on  Production,  the  Electricity  Committee  has  increased 
the  war  bonus  of  its  employes  from  20s.  per  week  to  238.  6d. 

Sheffield. — (Generating  Plant. — At  a  recent  meeting 

of  the  Council,  when  the  Electric  Supply  Committee's  minutes 
came  up*  for  consideration,  the  chairman,  with  Mr.  Warlow, 
a  director  of  one  of  the  large  steel  works,  moved  an  addition, 
which  he  aaked  the  Council  to  confirm,  authorising  the  purchase  of 
turbo-alternators,  boilers,  &o.,  a  request  which  raised  a  protest  l>y  a 


member  of  the  Council,  who  has  previously  attempted  to  retard  the 
progress  of  electricity  supply.  This  member  pointed  out  that 
as  the  addition  involved  the  expenditure  of  something  like 
£700.000,  further  opportunities  should  have  been  afforded  the  full 
Council  to  discuss  the  matter.  Moreover,  he  considered  the 
expenditure  unnecessary,  seeing  that  the  present  demand  for 
energy  was  being  met  with  existing  plant.  "  There  is,"  he  added, 
"  no  reason  or  excuse  for  putting  out  these  orders  at  a  price  so 
extravagant  and  outrageous  as  to  make  it  absolutely  impossible  for 
the  Committee  to  supply  the  manufacturers  of  Sheffield  with  cheap 
electricity.  The  cost  of  the  proposed  order  is  nearly  three  times 
the  pre-war  figure,  and  the  cost  of  producing  electricity  with  a 
plant  of  that  kind  is  bound  to  be  prohibitive."  He  did  not  agree 
with  people  who  had  visions  of  unlimited  prosperity  after  the  war. 
It  was  pointed  out  :in  discussion  that  any  further  delay  in 
the  matter  would  probably  mean  paying  still  higher  prices 
for  the  same  requirements,  and  ultimately  it  was  decided  to 
sanction  the  expenditure,  subject  to  the  approval  of  the  Finance 
Consultative  Committee. 

South  Africa.— Johannesburg. — Plant  Extension. — 

The  Municip.al  Council  has  provided  £10,000  for  the  purchase  of  a 
temporary  ste.am  generating  plant,  and  is  to  invite  tenders  for  the 
same. 

South    Shields.  —  Price    Increase.  —  The    B.C.    has 

increased  the  charges  for  electricity  for  all  purposes,  except  for 
public  lighting  and  traction,  by  20  per  cent,  from  the  end  of  the 
present  quarter. 

Willesden. — Year's   Working. — The  total   income    of 

the  U.D.C.  electricity  department  for  the  year  ended  March  31st 
last  amounted  to  £51,644.  .and  the  expenditure  to  £37.516.  including 
£26,769  for  the  purcha.se  of  energy  in  bulk  and  £10.747  for  distri- 
bution costs,  \c.  Of  the  gross  profit,  instalments  on  loans  absorbed 
£9,113  and  inter(jst  £4,117,  the  net  profit  being  £1,201.  The 
capital  expenditure  during  the  year  was  £8,763,  including  £6,428 
for  mains  .and  services  and  £1,920  for  transformers,  &c.  Units 
sold  increased  from  5.990.685  to  7,603,956  (lighting,  1,607,648  ; 
power  and  heating,  5,887,103  :  public  lighting,  109,205).  The  cost 
of  the  bulk  supply  was  0'845d.  per  unit,  compared  with  0'S66d.  in 
the  previous  year,  and  distribution  costs  were  0-12Sd.,  against 
0'12Id..  while  the  total  cost,  including  management  expenses  and 
capital  charges,  was  r605d.,  against  I-719d.  The  maximum 
demand  was  3,2555  KW.,  against  2,826  KW.  in  the  preceding  year. 


TRAMWAY  AND  RAILWAY  NOTES. 

Birkenhead. — Year's  Working. — The  annual  rejwrt  of 

the  Corporation  tiumway  department  for  the  year  ending 
March  '31st  last  states  that  the  income  was  £97,838.  or  £17,093 
higher  than  the  record  made  during  the  preceding  12  months. 
Traflic  receipts  were  £96,386,  an  increase  of  £16,714  ;  working 
expenses,  £53,815,  an  increase  of  £11,708  ;  the  profit  was  £44,023, 
an  increase  of  £5,382  ;  interest  on  capital  was  £26,651,  an  increase 
of  £1,662.  Of  the  balance  (.£17,372,  or  an  increase  of  £3,720) 
£8,550  went  in  aid  of  rates,  £3,822  to  reserve  fund,  and  £5,000  to 
renewals  funds,  the  former  of  which  now  stands  at  £12,013  and 
the  latter  at  £39,338.  Due  to  the  increased  price  charged  for 
electricity,  the  cost  of  electrical  energy  was  £11,326,  compared 
with  £7,244  last  year.  War  bonus  being  paid  to  employes  is  at  the 
rate  of  £12.800,  and  war  allowances  to  employes  on  active  service 
amounted  to  £998  jjer  annum.  The  passengers  cartied  numbered 
20,538,476,  an  increase  of  2,588,043,  excluding  soldiers  and  sailors 
carried  free  of  charge.  The  car-miles  were  1,219,250,  and  number 
of  units  used  per  car-mile  was  2-221.  Net  profit  was  £17,372, 
against  £13,653. 

Darwen.  —  Increased  Fares.  — The  Corporation  is 
applying  to  the  B.  of  T.  for  power  to  raise  the  tramway  fares  beyond 
the  limit  allowed  by  the  Corporation's  1899  Act. 

Leeds.— Peconstruction. — The  Tramways  Committee 
proposes  to  reconstruct  the  tramway  track  in  certain  thorough- 
fares, and  to  attach  the  overhead  wires  to  supports  fixed  on  build- 
ings,'instead  of  to  the  poles  in  the  middle  of  the  streets,  as  at 
present  in  use. 

Fakes.— The  Committee  has  refused  an  application  from  tho 
Otley  U.D.C.  for  a  reduction  of  fares  on  the  railless  system  between 
Otley  and  Guinsley. 

London. — Wojien    Tra.-\i«av    Workers. — The    award 

of  the  Committee  on  Production  in  connection  with  the  claims  of 
the  women  tramway  and  omnibus  workers  for  equal  pay  for  equal 
work,  was  issued  last  week.  It  lays  down  that  the  wages  of  women 
aged  18  and  over  are  to  be  increased  by  5s.  per  week,  subject  to  a 
maximum  of  25s.  per  week  over  pre-war  rates  ;  payment  to  be  on 
the  basis  of  a  week  of  six  days  or  six  shifts  -.  the  award  to  take 
effect  from  .Tuly  9th  last ;  and  the  Committee  recommends  that  the 
whole  question  of  women's  wages  and  advances  should  be  the 
subject  of  a  special  inquiry. 

The  Government  has  appointed  a  Committee  to  investigate  and 
report  as  to  the  relations  which  should  exist  between  the  wages  of 
men  and  women,  having  regard  to  the  interests  of  both,  aa  well  ;« 
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to  the  value  ot  their  work,  and  also  haviui?  id  vie n  the  necessity 
of  ontpnt  darinp  the  war,  and  the  progress  and  well-beinK  of 
industry  in  the  future. 

In  view  of  the  shortaj^e  of  paper,  the  L.U.T.  tramcara  now  have 
canvas  hags  fixed  neai  the  cxit!i.  in  wliich  passengers  are  requested 
to  de|»sit  their  used  tickets  on  leavintr  the  cars. 

New  South  Wales.— Kark  Uedi:ction. — Replyint,'  to  :i 
deputation  askiii;;  for  a  re^luction  in  fare*,  the  Chief  Commissioner 
for  Railways  stated  thjit  a  reduction  in  fares  would  mean  a  serious 
loss  in  revenue,  and  the  Department  was  not  in  a  position  to  lose 
revenue.  Passengers  were  carriini  at  half  the  price  charged  in 
other  countries.  If  the  war  continued,  and  the  Commissioners  were 
not  able  to  get  the  material  required  for  the  construction  of  railway 
and  tramway  rolling  stock,  they  might  have  to  seriously  restrict 
travelling.  In  New  Zealand  the  authorities  hsvd  cancelled  all 
pleasure  travel,  and  after  (>  p.m,  at  night  no  trains  were  run  at  all. 
Something  of  the  same  kind  might  have  to  be  done  in  New  South 
Wales.  It  was  also  stated  that  electrical  material  could  practically 
not  be  obtaineil.  Wheels  and  tires  had  been  all  importeil,  and 
there  was  the  greatest  ditliculty  in  replacing  them  when  they  wore 
out.  Tires,  particularly,  were  useil  up  at  a  very  rapid  rate.  The 
practice  in  condemning  tires  had  been  altered,  otherwise  the  service 
would  necessarily  have  been  reduced  by  half.  Strenuous  efforts 
had  been  matle  to  manufacture  equipment  locally.  Pinions  for 
motors,  and  also  tires,  were  now  being  made  in  the  railway  work- 
shops. They  had  also  e.\|ierimentcd  with  a  chilled  cast-iron  wheel, 
but  the  result  had  been  disastrous,  as  *the  wheels  would  not  stand 
the  traffic.  Nearly  half  the  tramway  rolling  stock  was  fitted  with 
obsolete  motors,  the  replacement  of  which  would  cost  £250,000. 
The  electrical  plant  wiis  overstrained,  and,  naturally,  breakdowns 
of  appliances  freqiientl.y  took  place.  In  the  March  quarter  there 
%vas  a  decrease  of  tl'Tli  per  cent,  in  passengers  carried  in  comparison 
with  the  same  quarter  of  1!I17,  and  the  reduction  in  car  mileage 
amounted  to  ii'o  per  cent.  Relatively  more  car  miles  were  run 
in  comparison  to  passengers  carried  in  the  last  'quarter  than  in  the 
111!"  quarter. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


American    Marconi   Decision. — The  Marconi    Wiielpss 

Telegraph  Co.  of  America  has  appealed  against  the  judgment  in 
favour  of  the  International  Radio  Telegraph  Co.,  mentioned  in  our 
issue  of  August  23rd,  and  it  is  hoped  that  the  decision  will  be 
reversed.  We  are  informed  that  the  amount  involved  is  about 
£60,000,  i.e.,  abont  one-tenth  of  the  amount  which  has  been 
re))orted. 

Canada. — At  the  request  of  the  Labour  T)epartnient,  the 
Canadian  Pacitic  telegraph  operators  have  consented  to  submit  their 
differences  to  the  Board  of  Arbitration. 

China. — It  is  rejwrted  that  the  Marconi  Co.  ha.s  signed 

a  contract  for  a  loan  of  iiHOO.OOO,  at  .H  per  cent,  interest,  on  the 
security  of  Chinese  Treasury  bonds,  repayment  beginning  in  1921 
and  ending  in  1921*.  It  is  said  that  the  company  undertakes  to 
provide  China  with  200  wireless  telephones,  transmitting  40  miles, 
but  no  official  confirmation  of  this  statement  has  been  issued. 
China  will  employ  an  Euglish  expert. 

According  to  T/w  Tim"!.-  the  company  signed  a  contract  on 
August  24th  with  the  Chinese  Ministry  of  War  to  supply  20  wire- 
less telephones  for  military  purp<jse3,  and  the  loan  is  half  for  the 
ourchase  of  the  telephones,  half  for  unspecified  expenditures. 

Telephony    in    Sweden.— Tlie   A.B.    Stockholm.stelefon 

(formerly  .■\llmanna  Telelon  I  is  to  'oe  taken  over  by  the  Swedish 
Telegraph  Administration,  and  is  thus  to  be  amalgan'iated  with  the 
Rikstelefon  (the  Statct  Telephone  System).  The  sum  to  l>e  paid  by 
the  Telegraph  Administration  for  the  a«iuisition  of  the  entire 
telephone  lines,  plant,  apparatus  and  materials  of  the  A.B.  Stock- 
holmstelefon  is  about  4  7,000,(WO  kroner.  A  preliminary  agreement 
on  the  above  lines  has  been  sanctioned  by  the  Government,  but  its 
definitive  conclusion  depends  on  the  Riksdag.  The  Stockholm 
Telephone  Co.,  which  has  a  cai)ital  of  18,000,000  kronor,  serves 
Stockholm  and  the  surrounding  district.  The  local  competition 
l>etween  this  company  and  the  State  Telephone  has  been  very 
severe,  and  the  amalgamation  of  the  two  telephote  systems  has 
luni;  been  under  consideration. — Jiuiird  ,if  Trade  Juiii-nu'l. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Atherton.— i^ptember  16th.  U.D.C.  TwollO-Kw.  siii'ri,. 

■phase  transformers.     See  '  Official  Notices  "  August  30tli 

Bristol. — September  26th.     Electricity  CommittHe . 
months  supply  unwashed  small  coal.     Chief  Engineer  i:  Wanoiftr 
The  Exchange,  Com  Street.  ' 


South  Africa. — October  23nl.  Union  of  South  Africa. 
Department  of  Posts  and  Telegraphs.  Copper  wire,  i:c.,  telephone 
apparatus  (bells,  blocks,  boxes,  coils,  protectors,  rosettes,  switches, 
switchboards,  iic').  Tenders  to  Union  Tender  Board,  I'nion  Buildings. 
Pretoria.  Sp<"cification8.  .tc,  may  be  seen  at  the  Imiuiry  Office  of  the 
Department  of  Overseas  Trade  (Development  and  Intelligence), 
London. 

JoHA.NNESiiDBO.  —  September  ICth.  South  African  Railways 
and  Harbours  .\d ministration.  Supply,  during  I'.tlll,  of  electrical 
cables  and  wires  and  bare  copper  wire  (.tender  No,  1*)3).  A  copy  of 
the  specification,  &c.,  may  he  consulted  by  British  manufacturers 
at  the  Inquiry  Office  of  the  Department  of  Overseas  Tr;ule  (.Develop- 
ment  and  Intelligence). 


CLOSED. 


NOTES. 


Volunteer  Notes. — TiONDON  AR>n-  Troops  Companipis, 

Volunteer  EN(;i.NKi:RS.~Hea<lquarters  :  Balderton  Street,  Cros- 
venor  Square,  W.  1 . 

Corps  Orders  No.  37,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.  •— 
Captainofthe  W«l£.— Capt.  t,.  G.  Fleming.  , 

NeTl  for  ThUji .  -V.S.IA.  W.  Hynam. 

.Monday, September  9tli,  to  Saturday,  September  14th.— Drills  as  usual. 
Sunday,  September    15tll.— Commandant's    Parade,   at    Waterloo    Station 
,  for  work  at  Esher.    Dress:  Drill  Order,  witboiit  rifles.    Midday  ami 


rations  to  be 


ied. 


C.  HlooiNs,  Capl.  R,E.,  Adjutant, 


Fatality. — At  an  inquest  at  Birmingham,  on  Monday,  a 

verdict  of  '  Accidental  death  "  was  returned  in  the  case  of  w!  H. 
Hearl,  who  was  killed  at  the  Wolseley  Co.'s  works,  Adderley  Park! 
While  paintini.'  the  ironwork  of  the  roof  on  August  29th  he  put 
■lUt  hie  hand  to  replace  a  square  wooden  block  that  carried  two  of 
the  electric  wires,  which  was  hanging  loose.  In  doing  so  he  receiv8(l 
a  shock  and  fell,  breaking  his  neck. 


London.— Offick  OF  Works. — September  12th.  Electrical  ^ 
accessories.     See  "  Official  Notices  "  to-day. 

Septemljer  liith,  .-supply  of  electric  bell  fittings.  See  "Official 
Notices  '   to-d.iy, 

Manchester. — Septeniher  13tli.  Corporation  Klei't.ricity 
Committee,  ,<{-ton  electric  tipping  wagon.  See  "  Official  Notices  " 
August  2Srd. 


Australia.— P.M.G.'s  Department,  N.S.W.  :- 


P.M.G.'s  Department,  Queensland  • — 
Telephone  awitchboacd  material,  schedules  437  and  439,  £605.— Western 

Electric  Co.  (Aust.),  Ltd. 
One  ammeter  and  four  meggers,  schedule  439,  i"202.— H.  Rowe  &  Co. 

P.M.G.'s  Department,  Victoria  : — 

1,(X)0  meter  coils,  £275.— Auto-Telephones  (Aust.),  Ltd. :  :i,(10O  diaphrams 
and  1,100  jacks,  £235,— ,J,  Paton  &  Co, ;  autojnatic  private  hranuh 
telephone  exchange  equipment,  £4G7,— Automatic  Telephones  (Aust.), 
Limited. 

Victorian  Railways  Department : — 

Supply  of  porcelain  bus-bar  insulators,  £1  2s.  fid.  each.— Australian 
Porcelain  Co.,  Ply.,  Ltd, 

Victorian  State  Coal  Mine  ■ — 
Enamelled  copper  wire,  No,  21s,w,o„5s.6d.lb. ;  31,  9s.7d.lb.;  .'ja,  lOs.fid.  lb.  : 
33,  lis.  lb.;    34,   12s.  6d.  lb.;  815,21s.  7d.  lb.— B.itish  General  Electric 
Co.,  Ltd. ;   ditto  No.   18,  3s.  8d.  lb. ;    .30,  6s.  8d.  lb. ;  37,  7s.  (id.  lb.— 
Lawrence  &  Hanson,  Pty.,  Ltd. 

— Tenders. 

Salford. — Lighting  and  C'leansin.a;  Committee.    Charging 

switchboard  and  automatic  cut-off,  £,'J8.     Drake  &  Oorham,  Ltd. 


FORTHCOMING     EVENTS. 


Junior  InstitBtion  of  Engineers.— Friday,  September  6th.  At  3.45  p.m. 
Visit  to  the  British  Scientific  Products  Exhibition;  at  King's  College 
Strand,  W.C,  1,  ' 

(Midland  Section). —Saturday,  September  7th,  At  3  p,m.  Visit  to 
the  Boulton  &  Watt  Collection  of  Engineering  Exhibits,  at  tile  Reference 
Library,  Birmingham. 

(NorUi-Eastern  Section).— Tuesday,  September  10th.  At  7.1.'>  p.m. 
At  the  Mining  Institute,  Newcastle -on- Tyne.  Paper  on  "Electric 
Fumaceb,"  by  .Mr.  C.  Bleakinsop.  ' 

Iron  and  Steel  Institute.— Thursday,  September  12th.  At  10.30  a.m. ;  and 
Friday,  September  13th,  At  10  a.m.  At  the  Institution  of  Civil  Engineer. 
Great  George  Street,  ;i,W,  1,    Autumn  meeting, 

■iday,  September  13tli.    At  11.15  a.m. 
Annual    genei-al    meeting.      Presi- 

Salford  Technical  and  Engineering  Association.— Saturday,  September 
IJtii.    At  7  p.m.    At  the  Royal   Teclinical   Instilute.    Paper  on  "Steam- 
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The  Industrial  Reconstruction  Council.— A  Conference 

on  Works  Committees  will  be  held,  under  the  auspices  of  this 
Council,  on  Tuesday,  September  10th.  at  6  p.m..  in  the  hall  of  the 
Institute  of  Journalists.  2  and  4.  Tudor  Street,  E.G.  4.  The 
subject  will  be  introduced  by  Mr.  Robert  Wilson,  of  the  Ministry  of 
Labour,  after  which  the  discussion  will  be  open.  Xo  tickets  are 
nece.?sarv. 

Purification  of  Coal  Gas  by  Electricity.— The  deposi- 
tion of  tar  and  other  impurities  from  coal  sras  has  recently  been  under- 
taken by  electric  means,  and  according  to  the  Eleltfnitei-hiiiM'lie 
Biindu'haii  satisfactory  results  have  been  attained.  High-tension 
direct  current  is  discharged  Ijetween  a  cage  made  of  thin  wires 
and  a  tube,  the  system  of  wires  being  mounted  in  the  middle  of 
the  tube.  The  gas  is  cleaned  in  its  passage  throu^-h  the  tube.  The 
tendency  towards  the  production  of  harmful  discnarges  is  least  if 
the  wire  electrode  is  negative.  The  shape  of  the  electrode  is  very 
important,  and  tne  sustaining  insulators  are  specially  formed  and 
cemented  into  the  tube.  A  i-in.  gas  tube  is  passed  through  a  series 
of  cast-iron  disks,  between  which  the  thin  steel  wires  are  fixed.  The 
whole  arrangement  is  then  placed  in  a  felt-covered  tube,  which 
constitutes  the  earthed  electrode, 

The  apparatus  was  tested  with  a  flow  of  7,.500  cb.  m.  of  gas  per 
hour,  two  precipitation  chambers  of  l-j  m.  height  and  0'2  m. 
diameter  being  used.  The  disks  of  the  active  electrode  were  of 
100  mm.  diameter,  and  were  fitted  with  IG  thin  piano-steel  wires. 
The  passage  traversed  by  the  gas  was  about  4  m.  long.  The  gas  was 
exposed  to  the  discharge  for  about  04  second.  After  five  hours' 
operation  the  tar  deposited  on  the  insulators  was  found  to  interfere 
with  the  action.  For  complete  cleansing  of  the  gas,  0'2  rrw.-hour 
was  required  for  7,500  cb.  m.  of  gas.  The  total  cost  of  the  apparatus 
was  about  2,000  marks.  Tlie  test  was  made  with  20.000  volts  and  a 
current  of  about  3  mUliamperes.  The  temperature  of  the  coal 
gas  has  little  influence  on  the  operation.  Tar  deposited  at  175  '  F. 
is  free  from  water  and  suitable  for  asphalting.  It  can  be  cleansed 
In  a  washing  apparatus,  and  the  residue  of  naphthaline  can  be  won 
by  a  second  electric  precipitation.  \  The  illuminating  and  heating 
capacity  of  the  gas  is  improved  if  the  tar  is  removed  hot. 

A  Flying    Hospital. — According   to   tlie   daily   Pres.s,  a 

squadron  of  surgical  aeroplanes  is  in  course  of  formation  in  France. 
Each  machine,  in  addition  to  the  pilot,  will  carry  a  surgeon,  an 
X-ray  operator,  and  a  complete  set  of  surgical  and  X-ray  apparatus, 
including  a  folding  aluminium  table.  Electricity  for  X-ray  and 
sterilising  purposes,  ic,  will  be  supplied  by  a  generator  on  the 
machine.  The  intention  is  to  carry  succour,  quickly  and  at  short 
notice,  to  badly  wounded  men  on  any  part  of  the  battlefield. 

The  Electrification  of  Fibres. — In  the  July  issue  of  the 

Joiinial  of  the  Leeds  Univeraity  Textile  Association  is  published  a 
detailed  account  of  research  work  by  S.  A.  Shorter,  D.Sc.,  on  "  The 
Electrification  of  Fibres."  The  subject  is  divided  into  six  parts  : 
introduction,  textile  machines  and  the  electrical  series,  electricity 
in  carding,  electricity  in  drawing  and  spinning,  electricity  in 
finishing,  humidity  and  electrification.  The  author  points  out  that 
the  development  of  electricity  by  friction  seems  to  be  of  a  very 
complicated  nature,  dependent  on  circumstances  difficult  to  control. 
The  view  generally  held  at  the  present  day  is  that  the  so-called 
frictional  electricity  is  merely  a  special  ease  of  contact  electricity, 
the  part  played  by  rubbing  being  merely  the  production  of  effective 
contact.  Lists  quoted  from  different  authorities  show  that  the 
textile  substances  are  in  general  positive  to  the  substances  with 
which  they  come  into  contact.  Wool  is  a  worse  conductor  than 
cotton,  hence  it  is  more  liable  to  electrification  than  cotton.  All 
the  substances  which  ordinarily  come  into  contact  with  wool  in 
textile  processes  electrify  it  in  one  way — positively.  If  in  any  pro- 
cess some  substances  electrified  it  positively  and  some  negatively, 
the  total  effect  would  be  much  smaller.  It  is  obviously  desirable 
to  investigate  whether  there  are  any  substances  which  electrify 
wool  negatively.  An  investigation  of  this  point  resulted  in  the 
discovery  of  the  following  substances  which  have  this  property  : — 
Asbestos,  vitreous  silica,'  glass  (certain  kinds),  porcelain  (certain 
kinds),  buff  leather,  wash  leather,  raw  hide,  gelatine,  and  parchment. 
Glass  and  porcelain  were  found  to  be  very  variable  in  their  nature, 
and  very  variable  effects  were  found  in  different  specimens  of  wood. 
The  discovery  of  the  peculiar  property  of  buff  leather  (distinguish- 
ing it  from  ordinary  tannetl  leathers) resulted  from  an  investigation 
of  the  French  drawing  machinery.  It  was  fouiid  that  the  wool 
issuing  from  the  front  rollers  of  a  French  drawing  frame  was 
rtrongly  electrified  positively,  and  that  after  passing  through  the 
rubbing  leathers  the  positive  electrification  was  only  slight,  in  spite 
of  the  extra  friction.  In  continuing  the  account  of  the  research 
according  to  the  divisions  named.  Dr.  Shorter  concludes  by 
observing,  with  regard  to  humidification,  that  it  may  be  pointed 
out  that  there  is  no  reason  why,  with  an  efficient  and  efficiently- 
controlled  humidifying  plant,  the  conditions  naturally  occurring  on  a 
"  good  spinning  day  "  should  not  be  reproduced  artificially  all  the 
year  round. — Te.vtile  Beronlei: 

Temporary  Increase  of  Charges  for  Electric  Supply.— ^ 

Mr.  T.  W.  Cole,  secretary  of  the  Provincial  Electric  Supply  Com- 
mittee of  the  I'nited  Kingdom,  writes  to  draw  the  attention  of  the 
provincial  electric  supply  companies  to  the  new  Aot  (Statutory 
Undertakings  (Temporary  Incre.ase  of  Charges)  Act,  1 91 S)  referring 
to  the  above.  Under  this  Act  the  Board  of  Trade  is  empowered  to 
giant  relief  to  electric  supply  companies  whose  financial  position 
has  been  adversely  affected  by  the  war.  The  relief  would  be  given 
by  authorising  an  increase  in  tlie  statutory  charges,  the  relief  being 
limited  to  sufficient  to  enable  three-quarters  of  the  pre-war  rate  of 
dividend  to  be  paid.  Applications  can  now,  therefore,  bel  sent  to 
the  Board  of  Trade  accordingly. 


Flash   Suppressors  for   Railway  Generators.- A  new 

device  is  used  in  the  ?..00ii-volt  sub-stations  of  the  Chicago.  Mil- 
waukee and  St.  Paul  Railway,  to  suppress  the  cause  of  flash-over 
and  thus  protect  the  machine  when  the  current  output  exceeds  a 
pre-determined  value. 

The  device  consists  of  small  contactors  that  short-circuit  the 
armature  winding  of  the  continuous-current  generator  through 
three  collector  rings  connected  in  3-phase  relation.  The  alter- 
nating-current short-circuit  is  applied  a  few  thousandths  of  a 
second  after  the  continuous-current  short-circuit,  and  its  effect  is 
not  only  to  stop  the  increase  in  the  continuous  current,  but  actually 
to  re3uce  its  value  to  practically  zero  for  an  instant.  The  short- 
circuit  on  the  slip  rings  reduces  the  voltage  between  commutator 
bars  to  practically  zero,  and  at  the  same  time  a  large  wattless 
current  is  made  to  flow  through  the  armature,  with  the  result  that 
the  net  field  strength  is  greatly  reduced.  The  continuous  current 
rises  to  a  sufficient  value  to  "flash,  but  it  is  damped  down  by  the 
alternating-current  short-circuit  before  a  bar  can  pass  from  one 
brush-arm  to  the  next.  The  flash  which  is  actually  started  is 
suppressed  immediately. 

The  suppressor  is  actuated  and  tripped  in  the  same  way  as  a 
circuit-breaker,  except  that  the  suppressor  I'lo.ses  a  circuit  instead 
of  having  to  open  one  and  quench  an  arc.  The  contacts  have  only 
a  short  distance  to  travel  and  are  very  small  and  light.  They  can 
be  made  to  close  in  from  0'006  to  COOS  second. 

The  continuous-current  circuit-breakers  benefit  from  the  use  of 
the  fla-sh  suppressor,  because  the  voltage  is  reduced  to  nearly  zero 
before  the  breaker  opens.  The  flash  on  the  commutator  is  reduced 
to  a  harmless  instantaneous  "puff." — Electric  Hdilway  Journal, 
May  4th,  1918. 

Automatic    Apparatus    to     Limit    Peak    Loads. — The 

contract  under  which  the  Chicago,  Milwaukee  and  St.  Paul 
Railway  is  supplied  with  power  for  the  operation  of  its  electrified 
division  is  based  on  a  60  per  cent,  load  factor,  with  the  provision 
that  the  load  is  not  to  exceed  an  average  value  of  12.000  KW.  in 
any  five-minute  period.  Under  these  conditions  it  is  very  desirable 
to  maintain  a  high  load  factor,  and  to  this  end  a  scheme  has  been 
devised,  and  special  instruments  have  been  developed,  which  have 
increased  the  load  factor  from  40  to  60  per  cent. 

The  power  indicating  and  limiting  system  ft)r  securing  this 
result  consists  of  a  1 .200-volt  circuit  running  from  the  first  to  the 
last  sub-station,  and  fed  from  a  very  small  motor-generator  in  the 
load  dispatchers  office.  In  each  sub-station  where  there  is  a  power- 
company  feed  tap  there  is  installed  a  contact-making  wattmeter, 
which  introduces  into  the  power  indicating  and  limiting  circuit  an 
additional  ohmic  resistance  whose  amount  varies  with  the  load 
supplied  at  the  feeder  tap.  In  each  sub-station  there  is  also 
automatic  apparatus  which,  when  the  total  kilowatts  used  in  the 
system  reach  the  amount  contracted  for,  and,  consequently,  when 
the  current  in  the  power  indicating  and  limiting  circuit  reaches  a 
certain  value,  causes  resistance  to  be  inserted  in  the  fields  of  the 
sub-station  generators  of  the  motor- generator  sets. 

This  reduces  the  voltage  on  the  trolley  system,  causing  the  speed 
of  all  trains  to  be  decreased.  The  maximum  reduction  in  load  thus 
obtained  is  about  30  per  cent,  of  that  which  would  be  used  in  case 
the  posver  indicating  and  limiting  system  were  not  provided.  The 
.ipparatus  is  so  arranged  as  to  reduce  the  voltage  of  the  most 
heavily  loaded  sub-stations  first,  and  also  to  reduce  the  voltage  of 
any  individual  sub-station,  so  as  to  throw  the  load  on  the  other 
sub-stations  when  the  load  on  such  sub-station  reaches  the  particular- 
amount  for  which  the  apparatus  may  have  been  adjusted. 

In  the  dispatcher's  office  there  is  a  switchboard,  on  which  is 
mounted  apparatus  for  controlling  the  smaU  motor-generator  set 
supplying  the  system,  and  also  indicating  and  curve-drawing  watt- 
meters, which  show  for  any  instant  the  total  kilowatts  supplied  by 
the  power  company. — Electraal   lUoWrf,  July  20th.  1918, 

A  New  Electric    Truck.— With  reference  to  our  notice 

under  the  above  heading  on  page  199  of  onr  issue  of  August  30th, 
we  are  asked  to  state  that  the  Chloride  Electrical  Stor^e  Co,,  Ltd,, 
do  not  manufacture  electric  trucks.  Their  "Irouclad-Exide  ' 
accumulator  is,  however,  used  extensively  on  various  makes  of 
trucks. 

The  King's  Fund  for  the    Disabled.— The    King    has 

given  the  magnificent  sum  of  £78,000  to  the  fimd  which  was 
recently  inaugurated  to  assist  disabled  officers  and  men  of  the 
Xavy,  Army,  and  Air  Force  to  Ijecome  useful  members  of  the  com- 
munity again.  The  trustees  of  the  fund,  of  whom  Mr.  John 
Hodge,  Minister  of  Pensions,  is  chairman,  apjjeal  to  the  humanity 
and  gratitude  of  our  readers  for  subscriptions  which  will  help  to 
find  a  new  place  in  civil  life  for  officers  and  men  of  his  Majesty's 
Forces  disabled  in  the  war.  and  for  the  widows  and  children  of 
officers  -and  men  who  hiive  given  their  lives  for  us. 

The  State  i)ension  scale  must  be  hard  and  fast.  Outside  that 
scale  there  is  a  great  human  field  which  the  King's  Fund  can  cover, 
in  which  the  officer,  the  man.  or  the  dependent  can  be  put  on  his 
or  her  feet,  and  given  a  sound  re-establishment  in  civil  life. 
I  At  present  the  trustees  are  receiving  GOO  applications  a  week  ; 
2.500  ca,ses  have  been  dealt  with  thus  far.  Where  the  officer  or 
man  has  been  trained  by  the  Ministry  of  Pensions,  or  where  there 
is  a  business  given  up  for  war  service,  which  he  can  restart,  an 
ailequate  grant  can  be  made.    , 

The  fund  is  a  monument  of  gratitude.  It  will  cheer  our  gallant 
fighters  to  see  that  monument  rising  to  £3,000.000— the  amount 
aimed  at. 

Let  us,  therefore,  provide  the  money — and  quickly.  Urgent 
cases  are  waiting.  Contributions  should  be  sent  to  the  King  s 
Fund  for  the  Disabled,  Westminster  House,  Millbank,  S.W.  1.  AU 
cheques  and  postal  orders  should  bt  crossed, 
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Swiss  Railway  Electrification. —  In   ilie   .IniiLJ^susHioii 

of  till-  Swi.-^a  J'ailiaiii'iit,  the  ui^'ent  necpseity  lor  railway 
electiiticatioii  and  for  simplilicatiou  of  the  uiauagemout  of 
the  tVderal  railways  was  at'ain  brought  up.  'Ihis  time,  how- 
ever, it  would  btH'ui  as  if  soinethiug  really  were  about  to  be 
done  both  in  the  matter  of  Federal  railway  administrative 
reform  and  in  that  of  electriti^'ation. 

The  eomniittee  which  inquired  into  the  eleetrifieation 
question  spent  ten  whole  years  over  preparing  its  re- 
port. .\  few  years  ago,  eiectrification  would  have  cost 
dfiO,HOO,000  fr.,  but  now  it  must  cost  several  hundred  millions 
of  francs  more — very  large  .suras  for  Switzerland,  especially 
now.  .■\uother  estimate  of  the  e.xpen.se  of  »>lectrilicatiou  was 
betwivn  i5H,a»0,(K.)0  and  ;i.5(l,l)00,lKX)  fr.  The  Swiss  J'VderaJ 
Council  now  projxises  to  devote  ;iO,O0U,(X)0  fr.  (i'l, -200,000  ou 
the  ba.sis  of  a  normal  exchange)  annually  to  the  electrilication 
of  the  State  railways.  But  the  prices  have  quadrupled  since 
the  question  was  first  mooted. 

Undoubtedly  much  ot  the  opposition  and  ijerhaps  even  the 
delay  in  electrifying  the  Swiss  State  railways  are  to  be  attri- 
buted to  tlie  jiowerful,  if  invisilile,  Cierman  influences  ever  at 
work  in  Switzerland.  Moreover,  in  normal  times  German  engi- 
neers and  electricians,  their  Government  always  behind  them, 
would  have  outbid  the  Swi.ss.  Hence  patriotic  Sw'iss,  esi>ecially 
French-Swiss,  are  urging  the  necessitv  for  proceeding  with 
ttie  electrification  of  the  State  railways  now,  <-yen  at  the  risk 
of  the  work  being  carried  out  less  cheaply  than  it  would  bo 
were  it  done  by  State-backed  tierman  firms.  They  would 
rather  pay  more  and  have  the  work  done  by  their  own  en- 
gineers, their  ow'n  electricians,  and  their  own  workmen. 

Meanwhile  the  Scherzligen-Berne'  line  is  being  already 
electrified,  but  it  has  just  been  announced  that  work  on  the 
second  Simplou  Tunnel  will  probably  have  to  be  suspended, 
as  it  is  no  longer  possible  to  procure  the  necessary  materials 
and  labour  (chietiy  Itahan).  On  the  south  side  9,314  yards 
have  been  completely  excavated,  and  on  the  north  side  9,600 
yards.  Orders  have  been  given  for  the  building  of  20  electric 
locomotives  for  the  Federal  railways.  Half  are  to  be  built 
by  Brown,  Boveri,  Ltd.,  Baden  (Switzerland),  and  half  by  the 
Oerlikon  machinery  works.  An  electric  locomotive  at  present 
prices  will  cost  840,000  fr.  {£3S,&)0).—Raihvav  Gazette. 

Novel  Electric  Heating  System. — A  novel  electric  heating 
system  has  been  mstallea  at  a  .school  in  Baden,  the  arrange- 
ments bemg  such  as  to  enable  the  heat  to  be  stored  up  durmg 
the  night,  when  the  generating  s-tatiun  is  lightly  loaded,  and 
to  be  used  for  heating  purposes  in  the  daytime.  The  installa- 
tion utilises  the  existing  hot-water  system  and  radiators.  A 
water-container  of  about  15,000  litres  capacity  surrounded  with 
an  effective  heat  insulation  is  used  for  heating  the  water. 
Inside  this  container  electric  resistances  are  built  that  raise 
the  temperature  of  the  water  to  110  deg.  C.  during  the  night. 
The  hot  water  can  be  circulated  through  the  system  of  pipes, 
its  .speed  being  regulatsd  by  a  valve.  The  quantity  of  water 
in  the  reservoir  is  sufficient  to  keep  up  the  circulation  of  hot 
water  all  day  long  without  switching  on  the  current.  Pro- 
vision against  over-heatilig  is  afforded  by  a  thermostat.  The 
supply  is  taken  from  a  2,000-volt  network,  and  the  voltage  is 
translormed.dowu  to  -iiO  vults.  The  total  ixtwer  taken  is 
100  to  1'20  KW  .  The  advantage  of  tlie  .system  consists  in  stor- 
ing heat  at  a  time  when  the  energy  is  cheap,  and  thus  using 
a,  portion  of  the  water-power  that  is  usually  run  to  wa,ste  at 
night  time.  The  system  is  rather  cheaijer  under  the  pre.seut 
conditions  than  one  u.sing  coal.  It  is  expected  that  the  town 
will  shortly  install  siiuilar  heating  arrangements  in  various 
other  public  buildings.— /•,7(A(fo/)if/«s7r/e. 

A  Submersible  Electric  Pump. — A  valualile  adjunct  to 

the  Adiiinaity  .-^ahage  Work  h-s  the  submersible  electric  pump, 
which  IS  now  m  use  on  every  vessel  of  the  salvage  fieet,  and  it 
has  helped  to  save  many  a  good  ship  to  which  pumps  of  the 
ordinaiy  type  could  have  given  no  assistance,  owing  to  their 
limited  lilting  power.  The  submersible  pump  is  sunphcity 
itself.  Ihe  special  feature  of  the  motor  Ls  that  it  only  needs 
enclosing  to  keep  Moating  debris  from  the  working  parts, 
while  permitting  water  to  circulate  through  it  internally. 
The  motor  is  of  the  induction  type,  with  short-ciicuited 
Bqmrrel  cage  rotor,  on  roller  bearings,  mounted  in  gun-metal 
housings  at  either  end  of  the  set.  The  only  connection  re- 
quired is  a  three-core  electric  cable.  There  are  three  types 
of  this  motor  pump  in  general  use  by  the  salvage  section— 
4  in.,  0  in.,  and  S  in.  The  S-in.  model  requires  50  H.i-.,  and 
will  deliver  ^50  tons  per  hour  at  a  total  head  of  75  ft.  At  a 
20  ft.  to  '.MJ  ft.  head  the  delivery  increases  to  5-50  tons.  Cooling 
13  eftected  by  a  continuous  supply  of  filtered  water  taken 
from  the  delivery.  There  are  no  glands  to  be  taken  up,  or 
any  other  details  likely  to  give  trouble.  The  motor,  which 
has  its  windings  insulated  by  a  new  process  to  endure  con- 
tinuous immersion  in  water,  is  supplied  with  current  from 
the  salvage  ship,  or  from  a  special  enclosed  waterproof  port- 
able generator,  driven  by  pajaffin  engines,  which  can  be 
placed  on  board  a  wreck  when  cable  connection  is  incon- 
venient or  impossible.  These  generators,  being  of  the  enclosed 
ventilated  type,  can  be  closed  up  if  the  weather  becomes  too 
bad  to  continue  working  the  plant,  and  can  then  be  left  on 
deck  until  the  weather  moderates.  In  most  cases  the  pumps 
may  be  suspended  from  the  steamer's  derricks  and  lowered 
into  the  water  without  coupling  up  any  suction  pipes.  Pump- 
ing can  begin   immediately   one  length  of   delivery   hose  is 


attached,  the  whole  oiwratiou  occupying  only  a  few  minutes.  ♦ 
The  advantage  claimed  for  this  pump  is  the  fact  that  it  can  i 
be  brought  into  action  in  places  that  would  be  inaccessible  i 
to  the  ordinary  type.  In  the  case  of  a  large  steamer  stranded 
on  u  rock-bound  Coast,  exix)sed  to  the  sea  and  completely 
waterlogged,  the  application  of  ordinary  pumping  methoils 
would  involve  the  provision  of  duplicate  sets,  which  would 
be  liable  to  sustain  damage  in  the  event  of  bad  weather 
approaching.  On  the  other  hand,  the  submersible  motor  . 
pump  could  be  lowered  down  to  any  submerged  deck,  placed 
in  position  by  tho  diver,  and  driven  from  the  generators  of 
the  salvage  tug,  either  alongside  or  some  distance  away  from  ^ 
the  wreck.  Should  bad  weather  inten'ene,  it  would  only  be 
necessary  to  disconnect  the  wires,  and  the  inimps,  being 
under  water,  de<'p  down  in  the  hold,  would  be  practically 
immune  from  damage,  and  could  be  started  up  again  when- 
ever the  weather  improved,  simply  by  making  a  fresh  con- 
nection. The  merits  of  the  new  system  were  seen  at  their 
best  in  the  case  of  a  torpedoed  vessel  which  had  failed  to 
make  shallow  water  before  sinking.  Her  shelter  deck,  57  ft. 
from  the  keel,  was  barely  awash  at  low  water,  so  that  the 
conventional  pump  would  have  been  usele.ss.  Kecourse  was, 
therefore,  had  to  the  submers-ible  electric  motor  pump,  which 
was  lowered  into  the  stokehold,  and,  after  holes  had  been 
bla.sted  in  the  top  of  the  tunnel  to  allow  the  watei'  to  diain 
through  into  the  stt)kehold  and  engine-room,  the  pump  got 
to  work,  and  so  lightened  the  ship  that  she  could  be  dragged 
fnilher  inshore,   anti   subsequently   refloated. — Tlw    Engineer, 

Leads  for  Electric  Furnaces.'— Mr.  A.  A.  Meyer,  in  a 

paper  read  before  the  American  Electio^Chemical  Society  in 
May  last  year,  called  attention  to  the  serious  drop  in  the 
voltage  between  the  transformer  and  the  electrodes  of  elec- 
trical furnaces.  It  was  found  by  oscillograms  taken  that 
about  24  per  cent,  of  the  available  voltage  at  the  transformer 
w'as  lost  as  drop  in  the  short  copix?r  bars  betw'cen  the 
transformer  and  electrodes.  According  to  him,  this  drop  was 
unquestionably  due  not  to  resistance,  but  to  reactance  which 
was  introduced  in  the  cu'cuit  by  the  neighbouring  steel  struc- 
ture of  the  furnace.  Tests  along  various  sections  on  these 
bars  showed  that  the  drop  per  c.m.-ft. t  in  the  bars  going 
through  the  steel  structure,  and  with  a  current  density  of 
about  1.3  amp.  per  1,000  cm.,  was  over  three  times  that  in  j 
the  flexible  leads  more  remote  from  the  steel  work  and  where 
the  current  density  was  about  1.7  amp.  per  I,(KX)  cm.  The 
desirability  of  such  large  reactance  is  a  question  somewhat 
in  dispute.  Acting  upon  these  hints,  Mr.  K.  F.  Flinterman, 
of  the  Michigan  Steel  Castings  Co.,  Detroit,  in  a  paper  re- 
cently submitted  to  the  same  American  society,  described  the 
alterations  made  to  a  6-ton  H^roult  furnace  which,  in  accord- 
ance with  the  old  method  of  construction,  had  eight  solid 
copper  bars  i  in.  by  6  in.,  7  ft.  long,  for  each  plia.M\  placed 
triangularly,  with  20  in.  between  pha.se  centres.  These  bars 
led  from  transformers  to  flexible  cables.  'I'lie  latter  were 
about  20  ft.  long,  con.si.sting  of  nine  ],{X)0,tlOO  circular  mil 
strandetl  copper  cables  for  each  phase.  The  cables  in  turn 
connected  to  l)ars  on  the  furnace  itself,  the  bars  being  made 
up  of  six  copper  bars  i  in.  by  G  in.  in  each  phase,  nmning 
first  vertically  and  then  horizontally  to  the  electrode  clamiM. 
In  the  ca.se  \»A\\  of  the  bars  between  the  transformers 
and  also  the  bars  on  the  furnace  it- 
>\>\u-r  bars  were  held  apart  by  (i-in.  by 
fir, IS.  These  have  all  been  replaced 
-|i.i' i-is.  In  addition,  mica  insulation 
the  various  leads  in  .siu-h  a  way 
that  the  different  parts  were  i.solated  and  made  to  act  afl 
nearly  as  po.ssible  indeiJendently  from  one  another.  It  has 
been  found  that  these  .small  changes  have  made  a  great 
change  in  the  op<»ration  of  the  furnace.  From  all  indications  it 
apiJears  that  the  drop  in  voltage  found  by  Mr.  Meyer  has 
been  much  reduced.  It  was  expected  that  this  point  would 
be  more  clearly  established  by  a  series  of  tests  to  be  under- 
taken in  the  near  future.  Mr.  Flinterman  thinks  it  ia  safe 
to  assume  that  part  of  the  drop  was  due  after  all  to  skin 
■effect,  and  that  it  was  not  entirely  due  to  induction  set  ii|i 
m  the  .steel  con.struction  at  the  rear  and  top  of  the  fui-nac<'. 
Under  the  circumstances,  he  thinks,  it  would  be  much 
better  to  do  away  with  the  .solid  bar  construction  entirely. 
The  later  Heroult  furnaces  are  now  constructed  as  is  the  a 
3-ton  furnace  of  Mr.  Flinterman 's  firm,  where  the  flexible 
cables  are  carried  direct  to  the  upiier  part  of  the  steel  struc- 
ture at  the  back  of  the  furnace.  It  would  'seem  even  betteri 
to  carry  the  flexible  cables  direct  through  to  the  electrodej 
clamps.  There  would  be,  of  course,  some  induction  set  u| 
in  the  steel  structure,  but  there  would  not  be  so  much  voltagi 
drop  as  there  is  now.  At  any  rate,  as  now  constructed,  thftj 
firm's  furnaces  are  mn'ning  much  fa.ster  than  formerly,  andi 
their  energy  consumption  is  regularly  lower  than  it  wfli 
before.  On  one  run  of  li  hours  11  heats  were  taken  froi 
the  3-ton  furnace.  The  average  energy  consumption  for  tb 
week,  including  all  delays  and  stops,  is  running  undei 
625  KW. -hours  per  ton.  Since  the  work  is  light,  and  the  me; 
must  be  brought  to  a  very  high  temperature,  this  is  con-| 
sidered    a    very    low    consumption. — Iron    and     Coal    Tradet\ 
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•  See  also  Eleo.  Rev.,  July  20th,  1917. 

t  Circular-mil-foot. — A    circular    mil    is    a    unit    used 
America  and  is  equal  to  the  area  of  a  circle  with  a  diamet| 
of  one-thousandth  of  an  inch. 
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Electrical  Power  Engineers'  Association. — We  are  asked 

to  state  that  the  secretary  for  the  Glasgow  area  is  Mr.  Arthur  H. 
Kelly,  5,  Battlefield  Avenue,  Langside,  Glasg:o\v.  The  interim 
secretary  for  the  remaining  areas  of  Scotland  is  Mr.  J.  H.  Wright, 
,S,  Garland  Place,  Dundee.  All  communications  on  E.P.E.A.  busi- 
ness for  Scotland  should  lie  addressed  to  the  respective  gentlemen 
named  above. 

Electrical  Ship  Propulsion.— It  is  announced  that  for  the 

(jroimlsion  of  some  of  the  new  U.S.A.  steamers  recently  ordered, 
the  plans  contemplate  using  electrical  propelling  sets  of  the  type 
found  satisfactory  in  naval  vessels.  The  men  to  ant  as  electrical 
engineers  on  the  vessels  will  be  recruited  from  big  power  plants 
throughout  the  rxjnntry. 

Appointments    Vacant. — Maias    assistant,   for  t'roydon 

f  Electricity  Works.  £:!  i-  20s.  +  12J  per  cent,  bonus  ;  boiler-house 
superintendent,  for  Saltord  Electricity  Department.  See  our 
advertisement  jiages  to-day. 

Electricity  as   a  Soporific. — In  a  letter  to  the  Brilixh 

_  Uedirul  .luurmiS.  Lieiit.-Holonel  W.  F.  Somerville,  R.A.M.C.  (T.), 
makes  the  following  interesting  statement  : — 

Dr.  Guthrie  Rankin,  in  his  paper  on  this  subject  (broken  sleep), 
says.  Inter  <dia,  "  Electricity  is  said  to  be  sometimes  useful  as  a 
.sedative  agent,  but  its  effects  are  uncertain,  and  may  prove  Ui  be 
exciting  rather  than  soothing."  From  considerable  personal 
experience  I  have  no  hesitation  in  saying  that  the  reverse  is  the 
caae.  Before  mobilisation,  nearly  four  years  ago,  I  treated  in 
Glasgow  during  the  previous  14  years  numerous  cases  of  insomnia 
jier  .vc  by  means  of  high-frequency  currents  with  scarcely  a  failure, 
and,  when  sleeplessness  formed  one  of  a  group  of  symptoms  in 
cases  of  neurasthenia,  the  good  influence  of  these  currents  was 
most  marked  in  restoring  sleep.  The  sleep  produced  differs 
materially  from  that  obtained  by  the  use  of  drugs.  It  is  a  refresh- 
ing sleep  ;  digestion  is  not  upset,  nor  is  an  evil  habit  acquired.  I 
have  never  seen  any  "exciting  effects"  from  the  application  of 
high-frequency  current,  and  these  should  never  occur  if  the  treat- 
ment is  in  skilled  and  qualified  hands. 

Electrical   Installation  at  a  Summer  Camp. — A  camp 

4,UUU  ft.  above  sea  level  where  the  guest-s  sleep  m  tents  and 
live  out  of  doors  is  not  the  place  where  one  would  ordinarily 
look  for  extensive  applications  of  electricity.    But  the  proximity 
of  large  water-power  iwinted  the  way  to  the  wide  use  of  elec- 
tric appliances  at  Camp  Curry,.  Yoseniite   Valley,  California, 
as    described    in    the   Journal    of    Electricity    of    August    1st. 
Electricity    was   supplied    by    the    Uovernment    power    house 
.situated   at   the  liead   of  the  valley.     This   j-ear   further  pro- 
visit)n    had    to    be    made    to    meet    the    increa-sed    load    de- 
iuanried  by  electric  cooking.     The  cooking  load  of  this  carup 
alone  amounls  to  about  liJ  K\v.,  plus  .several  motors,  a  siiuill 
heating  requirement,  and  the  entire  lighting  load.     1  he  pe;tk 
Joad  occurs  at  the  unusual  hour  of  from  4  tfi  ;j  a.m. — the  tim.- 
when   the  largest  amount  of  baking  is  being  done. 
Even  in  tornier  years,  electricity   wa.s  used  throughout  the 
amp,  a.s  in   the  valley  itself,   lor  general   illumination.     The 
»mp  is  designed  for  a  capa<-it\"of  one  thousand  or  more,  and 
las  been  known  to  register  a  far  larger  number.     There  are 
ome    -isix    hundred    tents    which    are    arranged    in    irregular 
iBtreets.      These    avenues    and    the    numerous    aduiinistrative 
khuildings      nere     all     electrically      light-ed.     Kecently    electric 
heaters  have  been  added  as  .special   features  lor  sumc  nl  ilic 
tents  for  use  in  the  eiirlv  spring  and   late  auluiiui.      Iln'   new 
uttages   which    have    this   year   been    added    to   the   camii   :ire 
Rirther  provided   with  electric  water  heaters,   and  arc  clcclri- 
pally  lighted   throughout. 

The  iinixirtant  innovations,  however,  are  those  of  the 
kitchen  department.  Here  the  large  oil  range  has  been 
supplemented  by  two  Hughes  electric  hotel  type  ranges  of 
'22  KW.  each,  making  a  total  of  44  KW.  The  great  advantage 
in  the  u.se  of  electricity  is  found  in  the  doing  away  with  the 
fuel  dilliculty  (neither  coal  nor  gas  is  available,  and  the  valley 
some  hfteeu  miles  from  a  railway),  and  in  the  great  con- 
jrenience  of  heat  regulation.  The  range  is  started  in  the 
ilorning  at  full  heat  to  warm  it  up.  and  switched  later  to 
he  medium  unit,  establishing  an  even  temperature.  During 
.serving  period,  the  low  teinix-rature  is  sufficient  and  yn-v- 
bits  the  range  to  be  used  in  part  as  an  auxiliary  to  the  st<'ani 
ferving  table.  In  the  sjinie  divi.sion  of  the  kitchen,  an  hotel 
yy>o  electric  toaster  of  ;i  KW.  has  l«^n  installed.  This  tyjie 
Ba.s  thiee  racks,  allowing  a  large  quantity  of  toast  to  be  made 
P  one  time,  and  has  pi'oved  6ne  of  the  great  conveniem-es 
the  new  installation.  .\  'I-'j-kw.  Hughes  electric  bake  oven 
hou.sed  iti  another  division  of  the  kitchen  buildings.  This 
akes  the  place  of  i^n  old-fashioned  brick  oven  in  which  wood 
yas  used  for  fuel.  The  new  oven  has  three  compartments 
ttto  which  the  large  pan.s  fit.  These  are  to  be  electrically 
Ighted  on  the  interior,  permitting  inspection  of  the  food 
vhile  baking.  .\n  accurate  record  of  the  temperature  is 
tiown  on  the  registering  thermometers  and  the  heat  may  lie 
egulated  at  will.  In  connection  with  this  department  an 
electric  jui.xer  greatly  lessens  the  labour  of  baking  for  a 
[thousand  or  more  guests. 

Three  electric  dishwashers  of  the  Peerless  type,  and  a  re- 
cently installed  9-KW.  Hughes  hotel  type  griddle  complete 
the  kitchen  equipment,  With  a  dining-room  which  eeats 
over  .500,  the  electric  washers  have  materially  decreased  the 


time  required  for  the  task,  as  well  as  the  number  of  washeis 
needed  for  dish-washing.  The  laundry,  which  is  an  extensive 
installation  housed  in  a  building  of  its  own,  is  very  completely 
outfitted,  but  leaves  room  for  further  application  of  electricity 
in  the  future.  A  great  deal  of  carpentry  work  is  carried  on 
in  the  construction  of  new  ))uildings,  rustic  fencing,  and 
repair  work  whi<'h  is  coritiinially  needed  about  the  camp. 
This  is  handled  by  a  small  electrically-driven  saw  mill.  These 
installations  and  the  further  additions  contemplated  were 
made  pos.sible  by  the  construction  of  the  new  Government 
power  plant  situated  some  two  or  three  miles  below  the  valley 
proper. 

The  new  plant  has  a  capacity  of  2,000  KW.  with  a  present 
output  of  1,(KI0  KW.  .\  42-in  steel  pipe  800  ft.  in  length  carries 
the  water  down  to  the  level  of  the  power  house,  where  it  is 
delivered  under  a  33fj-ft.  head.  The  pipe  is  good  for  93 
.sec.  ft.,  but  under  the  present  conditions  for  the  generation 
of  only  1,(XK1  KW.,  only  half  that  amount  is  utilised.  Two 
l,2.W-K.v.A.,  fj.E.,  2.3()()-volt,  30-cycle,  3-phase,  a.c.  genera- 
tors of  720  K.p.M.  direct  connected  to  a  1,500-h.p.  Pelton- 
Francis  turbine,  furnish  the  power.  The  exciters  are  10  kw.. 
12.5-volt  direct  connected.  Three  transformers,  oil  cooled,  of 
the  outdoor  type,  )50-cycle,  4(X)  K.V..A.,  located  at  the  plant, 
step  the  pi'essure  u)i  to  ll.lKXl  volts,  at  which  it  is  transmitted 
over  .some  eight  miles  to  the  valley.  There  it  is  stepped 
down  to  2.300  volts,  which  is  the  ordinary  voltage  for  use. 
The  cost  of  the  entire  installation  was  upwards  of  $220,000. 
The  in.stallation  has  given  entire  satisfaction,  and,  owing  to 
the  reasonable  rates  for  jiower.  which  compare  very  favour- 
ably with  the  cost  of  wood  and  fuel  oil  delivered  at  the  valley, 
even  further  extensions  are  planned  for  the  future. 


OUR    PERSONAL   COLUMN. 

T/t«  Editors  invite  electrical  engineers,  whether  c&nnected  with  the 
technical  or  ths  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  ieep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central   Station    Ollicials.— The  Aberdeen  T.C.   Electricity 
Committee  has  inci(>a.'*'d  the  salary  of  the  electrical  engineer, 
■Mr.  Bell,  by  ilOO  to  :e850. 

Mr.  T.  WiLso.N,  mains  as.sistant  at  the  Dover  Corporation 
electricity   works,   has  resigned. 

The  Manchester  Electricity  Committee  has  appointed  Mr. 
S.  k.  Russell  as  shift  engineer  at  Stuart  Strtet  jK>wer  station 
at  a  salary  of  ±'iiO  i>er  annum,  rising  to  ±'275  per  annum  at 
the  end  of  twelve  months;  and  Mr.  C.  B.  'I^iTT  as  .shifl.  en 
gineer  at  the  city  power  stations  at  ±'220  per  annum,  rising 
li>  .t'2.')0  per  annum   on   January   1st,   Kill). 

Mr.  D.  B.  BitKAULF.v,  works  superintendent  at  the  Barrow- 
in-Fuine.ss  borough  electricity  works,  has  been  granted  an 
honorarium  of  i'lo  for  an  improvement  effected  in  the  boiler 
house,  through  a  patent  recently  granted  to  the  Stirling 
Boiler  Co.   and   hlms<'lf. 

Mr.  \.  .1.  (lJ{U-HN.  engineer-in-chaige  at  the  We.st  Ham 
f'orpoj-ation  |)ower  station,  lias  resigned  to  take  up  an  a|v 
pointrnent  with   the   Western   Electric  Co. 

,\lr.  II.  K.  .MoinnMlH,  (jf  the  Croydon  Electricity  Depart 
meiil,  lias  be*'!!  appointed  a.^sistjint  mains  enginecj-  iu  the 
St.    .Nhirylebone   elei-tiic    supply   department. 

\\  Buruley  elect!  icity  woiks.  on  l\ie.sday.  Ml".  ToM  Tavi.oh. 
assistant  electri<iil  engineer,  was  the  recipient  of  a  mahogany 
timepiece  as  a  wedding  present. 

General. — We  understand  that  Mr.  .7.  C.  White  has 
severed  his  connection  with  the  St.  Helens  C^able  &  Rubber 
Co.,  Ltd.  Mr.  White  is  the  designer  and  patentee  of  the 
corrosion-proof  .system  of  wiring  and  fittings,  of  which  jiar- 
ticulars  have  ap))eared  in  our  pages  from   time  to  time. 

Mr.  A.  MAXltiHETTl  has  resigned  his  position  as  works 
manager  with  the  Westinghouse  Cooper-Hewitt  Co.,  Ltd., 
which  he  has  held  for  nearly  five  year.s.  to  take  up  an  im- 
portant post  with  Messrs.  .J.  E.  Thompson  it.  Co.,  Ltd.,  of 
Rosebery  Avenue,  E.C. 

Mr.  D.  G.  rioftEHTsoN,  who  has  been  .sales  manager  of 
Mes.srs.  George  Ellison  foi-  the  past  nine  and  thiee-quiirtei- 
years,  hiis  now  vacated  the  position,  on  his  appointment  as 
a.ssi.stant   general    manager. 

Roll  of  Honour.--Tlie  leiiiaius  of  the  late  Colonel  BunTHAM 
HoPKixsoN.  C.M.G..  F.R.S.,  who  was  kiUed  in  a  flying  acci- 
dent, weie  interred  at  Cambridge  on  August  3bth^  The 
funeral  took  place  with  military  honours.  .A  distinguished 
company  of  .scientists  and  others  attended  the  service  at 
King's  College  Chajx-I.  .Among  them  were  :  Sir  Alfred  Hop- 
kinson  (uncle).  Mr.  Charles  Hopkinson  (uncle).  Sir  G.  Beilby, 
and  Sir  Dugald  Clerk.  Tlie  .\ir  Ministry  was  well  repre- 
sented, and  the  relatives  [uesent  included  Mrs.  Hopkinson 
(widow),  Mrs.  John  Hopkin.son  (mother),  Mr.  and  Mrs 
Alexander  Siemens.  Tlie  King  and  Queen  sent  a  letter  of 
sympathy  to  the  widow. 

Second  Air  Me<'hanic  K.  J.  Winrow,  R.A.F.,  who  has  been 
accidentally  killed  whilst  flying  in  England,  was  employed 
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at  the  works  of  the  British  Westinghouse  Co.,  Ltd.,  Trafford 
Park 

Lieutenant  J.  S.  Pi.ummer,  6th  r>eicesters,  who  has  be<^n 
jnissing  tor  a  long  time,  is  now  officially  presumed  killed  on 
August  lt)th-17th,  1917.  He  was  la.st  seen  well  up  to  the 
••nemy's  trenches,  badly  wounded  in  the  arm,  and  his  CO. 
wrote  his  mother  saying  that  he  actually  ordered  a  man  who 
was  attempting  to  carry  him  back  to  leave  him.  The  man 
was  very  loth  to  do  this]  but  Lieut.  Plunuuer  insisted,  saying, 
■  You  will  take  my  ordefs  as  an  otlicer  and  leave  me."  He 
joined  the  Surrey  Yeomanry  in  HIM,  later  transferring  to 
the  I>eice.'sters.  tie  will  be  remembered  in  electrical  ciiYles 
as  a  bright  and  keen  business  man,  and  will  be  missed  at  the 
Electro-Harmonic  evenings. 

It  is  with  great  regret  that  we  observe  the  following  notice 
in  the  Times  of  August  30th  : — 

DIED    OF    WOUND.S. 
Btog.— On    the  24th    .August,   of   wounds,    Lieul.    Leonard    G.    Byng,    M.C., 
Grenadier    Gu.nrds,    the    second    beloved    son    of    the    late    G.    Byng    and    Mrs. 
Uyng,    of   32,    Bryanston    Square,    W  .    aged    30. 

Lieut.  Byng  was  a  director  of  the  General  Electric  Co.,  Ltd., 
and  many  of  its  subsidiary  companies.  One  of  his  brothere, 
Mr.  Harry  Byng,  fell  in  action  in  Flanders  early  in  the  war, 
while  leading  his  platixin  to  attack. 

Corapany-Sergeant-Major  R.  Edwards,  Y'ork  and  Lanca.?ter 
Regiment,  who  was  in  civil  life  on  tlif  Kotheiham  Corpora- 
tion tramway  staff,  has  been  awarded  the  Meritorious  Service 
Medal. 

Cadet  W.  G.  A.  Bird,  who  was  in  the  electrical  depart- 
ment of  the  North  Staffs.  Railway  Co.,  has  been  gazetted 
Second-Lieutenant  in  the  Royal  Air  Force,  wMcTi  he  entered 
last  February. 

Mr.  .\.  R.  Green,  only  son  of  Mr.  W.  J.  Green,  manager 
of  the  Weston-super-Mare  branch  of  the  Bristol  Tramway 
Co..  lytd..  has  been  gazetted  Lieutenant  in  the  Royal  Air 
Force,  and  attached  to  the  Senior  Naval  Officers'  Base  at  a 
station  in  Eastern  waters.  Prior  to  the  war  he  was  in  the 
electrical  department  of  the  Bristol  Tramway  Co.,  and  he 
has  served  in  Egypt  for  two  and  ahalf  years  with  the  Anny 
Service  Corps  (ilotor  Transport). 

Second-Lieutenant  W.  G.  M'Intyre,  Border  Regiment,  who 
has  died  of  wounds,  was  on  the  staff  of  Messrs.  Babcock  and 
Wilcox,  iJtd.,  of  Pienfrew. 

Lance-Corporal  W.  Geddes,  Scottish  Rifles,  who  has  been 
seriously  wounded,  was  employed  at  the  electricity  works, 
Lossiemouth. 

Private  D.  J.  Fry,  Machine  Gun  Corps,  and  Pioneer  W. 
Davxes,  R.E..  both  foitnerly  in  the  general  oiSce  of  the 
India-Rubber  Co.,  Silvertown,  have  been  wounded  in  Prance. 

Obituary.— Mr.  S.  A..  Mahood.— We  regret  to  record  the 
death,  which  occurred  suddenly  of  heart  disease  on  August 
'ifith.  in  London,  of  Mr.  S.  A.  Mahood,  .\.M.T.E.E.  Mr. 
Maliix)d  was  for  many  years  with  the  Brush  Electrical 
Engineering  Co.,  Ltd.,  and  later  with  the  Birmingham  and 
.Midland  Tramways  .Joint  Committee  and  resident  engineer 
of  Smethwick  power  house.  He  was  60  years  of  age,  and 
leaves  a  widow  and  one  son,  who  is  a  lieutenant  in  the  R  K 
.serving  witli  the  British  Army  in  Mesopotamia. 


ENEMY  PENETRATION  AND  PROPAGANDA. 


In  our  leading  columns  tfl-day  we  refer  to  some  aspects  of 
the  vexc-il  ()Uestiou  of  Cernian  trading  influence  e.xercised 
tlirough  neutral  countries.  In  continuation  of  these  com- 
ments, it  may-  be  remarked  that  the  American  Government 
is  "going  the  whole  hog"  in  its  investigation  of 
'I'eutonic  connections  in  the  industrial  organisations 
of  other  countries.  Its  presence  in  the  military  sense 
with  ••  both  feet "  gi\es  it  also  a  very  lively  interest 
in  the  commercial  a-sjiects  of  Teutonic  plans  for  world 
domination.  It  ]jossesses  a  store-house  of  information 
which  greatly  increases  the  possibilities  of  successful 
economic  counteraction  of  enemy  influence  during  the 
war  at  any  rate,  and  after  the  war,  too.  unless  the 
|X)litical  developments  for  future  peaceable  co-operati\e 
activities  between  a  democratised  (iennany  and  all  the 
peoples  of  the  earth  lead  to  universal  freedom  of  trade. 
That  is  a  great  ideal,  but  in  the  absence  of  certainty  that 
it  is  within  fair  distance  of  attainment,  we  can  count  at  the 
moment  upon  American  investigation  of  enemy  economic 
interests  a-s  of  vast  assistance  to  the  allies,  who  are  deter- 
mined that,  unless  there  is  a  complete  change  inside 
i.Termany,  and  a  change  which  will  last,  the  econotnic 
penetration  efforts  of  Germany  shall  be  fought  tooth  and 
nail.  American  participation  "in  the  war  makes  the  task  of 
dealing  with  Teutonic  world-trade  connections  easier  than 
it  would  otherwise  have  been,  because  Germany  had  great 


designs  for  reviving  her  industries  rin  the  States.  ">;i'_'. i 
tiated  peace"  with  an  undefeated  Germany  would  leave  us 
as  a  c-ertain  legac}  incessant  warfare  in  the  economic 
sphere.  Alisolute  military  defeat  should  [jrevent  even 
that,  but  whether  it  does  or  not  we  cainiot  atTord  in 
our  present  plans  to  omit  the  making  of  suitable  safe- 
guards. W'c  ha\e  referred  in  our  leader  to-day  to  some 
of  the  neutral  country  possibilities  against  which  such 
safeguards  are  needed,  but,  of  course,  there  are  many 
others.  What  of  the  elaborate  schemes  of  the  Teutonic, 
industrial  magnates  and  financiers  who,  before  America  was 
definitely  in  the  war,  were  making  most  insidious  prepara- 
tions for  securing  a  hold  on  the  American  Press  ?  What 
of  their  plans  to  secure  possession  of  British  ])apers  or 
neutral  ones  r  What  safeguards  have  the  public,  other 
than  the  Company  Acts  and  the  Business  Names  llegis- 
tration  Acts,  for  knowing  who  h:)s  an  interest  in  a  jiarticuliir 
organ  ?  AVe  are  not  sure  that  even  the  Company  Acts  or 
the  Business  Names  Registration  Acts,  with  public  files 
at  Somerset  House  and  with  names  jjrinted  at  office 
entrances  and  on  notepaper,  will  suffice  to  secure  our 
Press  against  the  affectionate  approaches  of  Gcrm;in 
capitalists  who  desire  gradually  and  unobtrusively  to 
"  work  their  way  in,"  and  so  transform  opinion  and 
coinert  the  reader  to  ways  of  greater  sympathy  toward 
Teutonic  wares.  .\nd  those  Acts  alone  may  not  lie  sufficient 
to  enable  manufacturers  to  tell  whether  they  are  advertising 
in  British-owned  and  British-hearted  publications. 

In  June  the  Times  referred  to  a  new  "  League  for  the 
Promotion  of  G2rman  Economic  Interests  Abroad."  The 
candid  Secretary-General,  Herr  Peter,  of  Cologne,  admitted 
that  one  of  its  objects  was  to  "obtain  a  powerful  influence 
over  the  foreign  Press."  "  He  said  that  all  arrangements 
had  been  made  to  begin  work  immediately  after  the  war, 
that  11.000,000  marks  had  already  been  guaranteed,  and 
that,  if  the  sum  can  be  increased  to  100,000,000  marks, 
'  it  will  at  any  rate  be  possible  to  secure  the  publication  of 
(ierman  replies  in  the  same  quarters  in  which  attacks  on 
(ierman  trade  interests  are  published  in  the  enemy  Press.'  " 

Truly,  the  Press,  and  especially  the  Trade  Press,  while  it 
aims  at  occupying  a  position  of  complete  independence 
from  (iovernment  and  private  manufacturing  interests,  will 
And  it  very  necessary  also  to  be  fjn  the  alert  against  German 
propaganda  enticements  and  nondescript  entanglements  from 
tiow  onwards.  Only  really  strong  journals,  entirely  frank 
and  entirely  free  from  undesirable  connections,  will  be  the 
safeguard  of  British  industry. 

In  its  investigation  of  German  propaganda  methods  the 
United  States  unearthed  facts  showing  that  millions  of 
dollars  were  held  at  the  disposal  of  advertising  firms  in 
New  York  for  promoting  German  commercial  enterprise 
at  the  end  of  the  war.  One  advertising  contract  was  under 
discussion  last  year  involving  an  expenditure  of  £300,000 
annually  for  five  years  !  This  was  in  the  belief  that  un- 
restricted warf.are  was  going  to  bring  an  end  to  hostilities 
by  .lune,  1917,  but  when  the  United  .States  entered  the 
war  the  plans  and  printed  matter  advertising  German 
products  were  withdrawn  {Times,  July  30th).  Another 
Prussian  miscalculation !  America  is  written  off  so  far 
as  after-war  German  trade  war  propaganda  is  concerned — 
at  any  rate,  no  such  plants  will  find  a  congenial  soil  or 
atmosphere  there  while  American  blood  is  flowing  in  France. 
Germ.an  plans  to  "nobble"  the  Press  of  America  were 
prepared  by  Deruburg,  and  by  one  Vierec:k,  a  pro-German 
editor  in  the  States.  Controlling  interest  in  thirty  leading 
papers  was  to  be  secured  so  as  to  keep  America  out  of  the 
war.  Because  these  schemes  failed,  it  does  not  follow  that 
they  will  not  be  tried  again  when  Germany,  in  desperate 
strait.=,  with  the  mark  of  Cain  upon  her  forehead, 
seeks  to  trade  with  those  she  sought  to  dominate. 
Already  plans  to  work  through  the  Press  of  certain  neutral 
countries  have  been  alluded  to  in  these  pages,  and  last  week 
we  stated  that  Swedish  electrical  manufacturers  recognised 
that  the  A.E.G.  proposals  to  manufacture  in  Sweden  for 
the  Russian  and  South  American  markets  were  not  hopeful 
auguries  for  the  future.  Holland,  Denmark.  Switzerland, 
and  Spain  will  all  be  employed  by  the  (Jerman  to  give  a 
sort  of  camouflage  of  respectability  to  the  ill-fame  which 
Prussianism  has  brought  upon  Teutonic  industry.  A  writer 
in  a  financial  magazine  has  lately  drawn  attention  to  the 
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;m  ii\ity  of  (reniiaii  industrialists  in  Spain.  They  are  ap- 
iiDiuting  Spanish  agents  whose  post-war  dnties  will  consist 
ill  receiving  German-made  goods,  relabelling  them  "  Made 
ill  Spain,"  and  so  forcing  them  in  markets. \\here  otherwise 
they  would  hardly  be  welcome.  Such  a  prospect  will  not  be 
surjirising  to  our  readers,  for  we  have  many  times  referred  to 
(ierman  commercial  jiropaganda  in  Spain  during  the  war. 
Activity  along  the  same  lines  is  undoubtedly  proceeding  in 
other  neutral  countries,  and  the.se  .circumstances  all  point 
to  the  need  for  us  to  see  whether  there  is  not  something 
more  that  we  can  do  to  set  uji  a  really  efHcient  organisation 
I  in-  ensuring  that,  even  assuming  the  most  utter  military 
ilrfeat  of  Germany,  the  way  shall  not  be  open  for  German 
I  i-adors  to  worm  their  way  into  former  trade  circles  under 
iilse  pretences.  The  German  people  will  always  manu- 
laiture  for  export,  but  let  uj  do  our  utmost  to  prevent 
them  doing  business  in  Allied  territories  under  either  an 
allied  or  a  neutral  mask. 


CORRESPONDENCE. 

Letters  received,  by  us  after  5  P.M.  ON  Tuesday  cannot  ajrpear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  tlie  earliest  possible  moment.  JVo  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  vossession. 

Where  are  we  Going  To? 

Your  leader  of  AugUbt  30th  conclude.s  : — ■'  When  th«  Times 
urges  that  Laboui'  should  be  given  anything  it  pleases  to 
as.k  tor,  does  it  not  recognise  that  it  is  putting  an  axe  at 
the  very  root  of  the  industrial  treei*  " 

Industry  pictures  itself  to  my  imagination,  at  the  moment, 
not  as  a  tree  but  as  a  runaway  coach,  with  Bolshies  on  the 
box,  politicians  at  the  pole,  and  Labour  leaders.  The  em- 
ployer, from  whose  hands  the  Government  has  taken  the 
rems,  still  clutches  at  the  brake  in  the  hoi)e  of  preventing  a 
smash.  Why  should  ha  not  adopt  the  suggestion  of  the 
Times,  and,  in  deference  to  the  general  wish,  let  go,  to  see 
what  happens?  So  long  as  Treasury  Notes  are  cheaply  re- 
inoducible,  why  should  he  not  join  with  the  majority  in 
demanding  a  fresh  inflation  of  the  currency  every  few 
months?  Then  matters  may  be  more  quickly  brought  to  the 
necessary  climax,  the  resultant  wreckage  cleared"  up,  and  the 
machine  repaired  in  tune  for  the  economic  war'' we  are  told 
to  expect. 

In  the  same  issue,  Mr.  J.  W.  Woolley,  of  the  Electrical 
'I'lades  Union,  writes  : — "  When  the  E.T.U.  has  reached  the 
desned  goal  of  solely  controlling  the  industry  .  .  ,  what 
is.  anl3  what  is  not,  fair  output  will  be  decided  by  the 
E.T.U." 

Reasonable  control,  with  continuity  of  employment,  is 
1 -^entiaf  to  successful  manufacturing.'  and  \Mr.  Wnolley's  re- 
marks are  therefore  full  of  promise  for  our  complex  and 
iHflicult  industry.  A  one-time  member  nf  this  T.Tnion.  who 
for  several  years  watched  the  progress  of  our  electrical 
pioneers   towards,   or   through,    the  bankruptcy   court?,   may 

■  il  feel  proud  of  its  present  capacity,  and  its  aspirations  to 

>'  entire  charge  of  our  future. 

NO  need  for  us  to  worry  further  about  restoiiug  our  war 
w  recked  export  trade,  the  training  of  our  future  workmen 
and  scientific  staff,  or  the  invention  of  machines  or  methods 
to  flabbergast  the  Hun  Mr.  Woolley's  plan  will  relieve  thf 
dejected  employer,  vh,ora  the  Government  stUl  holds  stricth- 
responsible 'for  the  output,  of  this  one  remainihg  burden. 
Already  the  employer  scarcely  counts  for  strike  purposes,  as 
It  pays  so  much  better  to  declare  a  stnke  against  the  State 

Under  Mr.  Woolley's  scheme,  good  jobs  will  be  found  m 
the  great  factories  of  the  trusts,  or  Government  depart- 
ments, for  those  men  whose  present  goal  it  is  to  earn  one 
half  of  what  they  receive.  Several  nien  recently  left  work 
urgently  needed  for  national  defence,  on  which  ther  were 
receiving  three  times  the  "  recognised  district  rate."  and 
obtained  new  and  better-paid  .jobs  elsewhere;  one  of  them 
recently  wrote  home:  "We're  not  expected  to  work  here. 
we  just  swank  around."  The  trusts  can  apply  their  own 
remedy,  by  simply  doubling  prices  when  it  seems  necessary 
to  double  their  output. 

Whpn  virility  returns  to  Britain,  several  things  may  happen. 
Multitudes  of  men  will  be  deteiTnined  to  resume  their  inter- 
rupted careers.  They  will  not  allow  themselves  to  be  handi- 
capped by  petty  bureaucrats,  but  will  sweep  them  aside  or 
render  them  harmles.=,  solacing  them,  when  necessary,  bv 
appointing  them  directors  of  the  British  Empire.  They  will 
frustrate  the  knavish  attempt  by  a  small  faction  to  introduce 
the  Eastern  caste  system  here  under  the  name  of  "  class 
consciousness"  They  will  throw  down  the  comparatively 
repent  political  division  of  our  free  nation  into  emplovers 
and  employes,  together  with  its  accompanving  evil  of  Gov- 
cniinent  by  Tjribery. 

,  They  will  start,  or  restart,  biindrcds  of  businessp,.<;  and 
iitilise  w:n-  savings  to  provirle  the  tools  or  othei-  forms  of 
capital  To  such,  and  to  other  existing  honest  enterprises 
tne  best  of  our  loyal  w«rk«r8  '"(ill  be  attracted,  and  ia  suci 


they  will  seek,  and  find  .scope,  for  mental  progress  and  mate- 
rial pro.sperity.  New,  jind  far  juster,  methods  of  rewarding 
human  eifort  wjll  be  devi.sed,  and  will  not,  as  now,  depeml 
on  the  truculence  of  the  individual,  or  of  the  combination  Ui 
which  he   belongs. 

To-day's  Times  reports  Miss  Simons,  at  the  National  Fedr- 
lation  of  Women  Workers,  thus: — "The  women  omnibu- 
Wfji'kers  had  brought  to  the  notice  of  the  Government  the 
lact  that  it  was  vutually  on  the  edge  of  a  precipice,  aii'J 
that  its  own  making." 

The  'bus  girls'  solemn  warning  to  the  heads  of  the  State 
will  remain,  even  apart  from  its  channing  metaphor,  oiip 
•  if  the  precious  memories  of  the  Great  War.  So  now  to  work, 
and  no  more  for  the  duration  from 

Robt.   \V.   Paul. 

London,   September  '27t.d,  11)18. 


REVIEWS. 


General  LecLjires  on  Electrical  Engineering.  By  C.  P. 
Steinmetz,  A.m.,  Ph.D.  Pp.  242;  50  figs.  London  :  Hill 
Pubhshing  Co.    Price  $2.50. 

This  work,  now  in  the  fifth  edition,  by  the  well-known 
.American  electrical  expert.  Dr.  C.  P.  Steinmetz,  must  not  be 
regarded  as  a  text-book  of  the  ordinary  tyi)e,  but  rather  as 
an  amplification  of  a  series  of  lectures. 

•  Thus  we  find  that  each  subject  coming  under  discussion  is 
not  expounded  with  any  considerable  attention  to  detail,  but 
great  care  has  been  taken  in  every  case, to  bring  out  and  lay 
stress  on  the  fundamental  features  of  the  problem. 

It  is  perhaps  not  necessary  to  detail  precisely  the  sub- 
ject matter  of  each  lecture,  but,  broadly  speaking,  the  book  in- 
cludes considerations  of  the  generation  and  transmission  of 
electrical  energy,  the  regulation  and  control  of  circuits  (in- 
cluding an  account  of  such  matters  as  high  frequency  oscilla- 
tions and  surge  and  hghtning  protection),  electric  traction, 
and  the  apphcation  of  electric  power  for  lighting  and  chemical 
purposes. 

The  conclusions  reached  by  the  author  are,  of  course,  in 
accord  with  American  practice,  and  occasionally  interesting 
differences  from  the  practice  in  vogue  on  this  side  of  the 
water  are  brought  out.  One  matter  of  this  nature  is  in  con- 
nection with  the  pressures  used  for  low  tension  lighting 
.distribution,  the  lamp  pressure  recommended  by  the  author 
being  110  volts,  as  agamst  twice  that  value  commonly  used 
here.  The  explanation  given  is  that  .American  supply  com- 
panies are  more  concerned  with  the  actual  light  output  of  the 
lamp  than  English  companies  (whose  interest  in  many  cases 
ceases  at  the  service  mains),  and  that  the  loss  iii  lamp 
efficiency  at  the  high  voltage  is  not  compensated  for  by  the 
higher  efficiency  of  distribution. 

The  section  on  load  factor  and  the  cost  of  energy  is  not 
perhaps  so  clear  as  other  portions  of  the  book  since  the  writer 
occasionally  speaks  of  power  when  the  t«rin  energy  would 
be  of  greater  service,  "rhe  chapt<'r  on  high  tension  transmis- 
sion includes  particularly  useful  accounts  of  corona  loss  and 
of  the  pos.sibility  of  troubles  due  to  pressure  resonance,  the 
relative  safety  of  different  types  of  transformer  connections 
being  considered  from  this  point  of  view. 

A  very  interesting  lecture  deals  with  the  effect  of  har- 
monics in  waves,  together  with  a  consideration  of  the 
methods  of  avoiding  difficulties  due  to  this  cause.  Troubles 
due  to  high-frequency  and  high-pressure  disturbances, 
whether  their  origin  be  internal  or  external,  are  well  ex- 
plained, the  merits  of  various  forms  of  hghtning  arresters 
being  discussed. 

Station  engineers  will  find  many  useful  hints  in  the  section 
dealing  with  the  hunting  of  synchronous  machines,  methods 
of  localising  the  trouble  and  effecting  a  cure  being  considered 
in  more  detail  than  is  usual  in  the  book.  The  regulation  and 
control  of  circuits  is  dealt  with,  but  not  at  great  length.  We 
feel  that  a  discussion  of  the  several  forms  of  automatic  pro- 
tection available  for  generators  and  feeders  would,  if  made 
on  the  lines  of  the  rest  of  the  book,  be  of  great  value  to 
engineers. 

Electric  railvvay  characteristics  and  motors  are  dealt  with 
in  three  very  instructive  chapters,  stress  being  laid  on  the 
\alue  of  a  consideration  of  speed-time  curves  when  studying 
railway  problems. 

The  chapter  dealing  with  the  incandescent  electric  lamp 
is  also  of  great  interest,  the  fundamental  principles  being 
well  brought  out.  In  places  in  this  chapter  the  author  refers 
to  the  lamp  with  a  tungsten  filament  as  the  Mazda  lamp; 
surely  it  is  far  better  to  use  the  fornier  name,  the  latter  in- 
dicating the  trade  name  of  the  wares  of  a  particular  firm. 

Taking  the  book  as  a  whole,  we  can  give  it  nothing  but 
praise.  In  a  brief  review  it  is  only  possible  to  mention  a 
tew  of  the  points  which  are  most  striking,  but  in  each  chapter 
of  the  book  impo-tant  truths, are  brought  out  in  a  way  seldom 
seen  in  works  of  a  more  orthodox  tyne.  The  Iiook  may  lip 
well  commended  to  nil  electrical  engineers,  whatever  their 
standing  in  the  profession,  and  no^  one  engaged  in  the  trans- 
mission or  distribution  of  electrical  energy  can  afford  to 
neglect  the  perusal  of  the  work.  .Students  taking  senior 
courses  in  technical  schools  or  universities  will  also  find  the 
book  of  immense  service. 
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The  Lighting  Art.    By  M.  I.uckiesh.    London  :  Hill  Publish- 
ing Co.    Pp.  viii+'iK);  43  tigs.     Price  10s.  6d.  net. 

.\iiiongst  so-called  ilhiriiinating  engineers  there  is  a  tendency 
to  reduce  the  consideration  of  lighting  problems  to  mere 
loniiul«;  this  vio\viK)int  is  ..fostered  very  largely  by  tho.sc 
manufacturers  who  thrust  upon  the  market  devices,  some  of 
which  are  no  doubt  superior  in  efficiency  and  effect  to  many 
of  the  older  ty|K's  of  lighting  eciuipiiient.  In  the  initial 
stages,  while  the  education  of  the  general  public  is  taking 
place,'  this  outUnik  may  he  laudal>le,  but  if  puslied  to  an 
extivmi'.  the  knou  lodge  of  the  illuminating  engineer  traiiu'd 
under  .sucli  condition.-  is  likely  to  become  narrow,  and  the 
installations  for  which  he  is  responsible  are  merely  unin- 
teresting repetitions  of  previous  work,  lacking  thoroughness, 
varietv.  ijuality,  and  artistic  merit.  It  may  be  argued  by 
si>nie  that  .so  far  as  industrial  work  is  concerned,  certain  of 
these  attributes  are  not  essential,  efficiency  only  being  de- 
sired, but  the  author  of  this  book  emphasises  the  important 
effect  the  quality  of  light  has  upon  the  worker.  It  may 
also  l>e  said  bv  some  that  the  illuminating  engineer  who  is 
a  member  of  the  staff  of  a  hrm  of  manufacturers  of  lighting 
specialities,  will  carry  out  his  duties  with  full  regard  to  the 
requirements  and  ix)ssibilities  of  the  work  in  hand.  After 
all,  the  couunercial  stand[K)iut  will  be  the  main  consideration, 
and  one  cannot  but  believe  that  the  result  will  not  be  of  the 
best,  for  the  manufacturer  is  interested  in  the  sale  of  his 
own'  wares,  and  limitations  will  be  imposed  upon  the  expert. 
It  therefore  follows  that  the  siXH-ialist  who  is  indeiJendeiit, 
and  who  is  able  to  (haw  from  the  open  market  for  bis  ap- 
paratus, will  in  the  end  produce  the  installation  which  is 
correct  from  an  illuminating  engineer's  point  of  view  taken 
ill  the  bnxide.st  sen.se.  We  are  of  opinion  that  this  book 
will  assist  those  whostj  knowledge,  through  force  of  circum- 
stances, may  be  desciil)ed  as  narrow,  to  obtain  a  much  wider 
un(ler>taiKling  of  the  subject.  The  work,  which  is  dedicated 
to  "  The  relatively  small  group  of  men  whose  un.«eltish  ejTorts 
in  lighting  are  directed  toward  the  eon.servation  of  vision — 
that  liiost  valuable  human  resource — and  toward  the  increas*; 
in  the  .-afetv,  the  ei'tuiciu'v,  and  the  pleasure  of  mankind 
thriiugh  the  applications  of  light — that  mo.'it  potent  natural 
ageiuv."  oiK-ns  with  a  chapter  entitled  "The  Broad  Aspect 
of  laghting,"  w-hi<li  in  a  general  way  indicates  the  lines 
iiiwn  which  the  ell'oits  of  the  illuminating  engineer  .should 
run,  and  closer  co-operation  with  the  architect  and  others 
intimatelv  inter.'stcd  in  the  effects  to  be  obtained  is  a<lvocated. 
'ITie  suggestion  is  made  that  as  artificial  light  is  more  easily 
controlled,  and  in  many  ca.ses  cheaper  than  dayhght,  as  for 
example,  in  large  cities  where  space  is  valuable,  a  time  will 
arrive  when  the  worker  will  demand  artificial  light,  and 
buildings  will  be  constructed  in  which  there  is  no  considera- 
tion as  to  the  access  of  dayhght.  It  may  be  that,  the  physical 
health  of  the  worker  calls  for  a  certain  amount  of  sunlight; 
but  as  there  is  a  tendency  towards  a  much  .shorter  working 
day,  it  would  appear  as  if  this  feature  can  be  obtained  to  the 
full  during  leisure  hours.  Recent  reports  by  the  Welfare 
Seition  of  the  Mini.stry  of  Munitions  would  indicate  that  from 
the  iKiint  of  view  of  prevention  of  accidents,  good  artificial 
lighting  is  strikingly  superior  to  the  average  daylight  condi- 
tions which  occur  in  a  factory. 

It  cannot  be  denied  that  the  scientific  and  artistic  applica- 
tion of  light  may  be  utilised  in  enhancing  the  beauties  of 
an  object.  Existing  installations  are  singularly  lacking  in 
this  respect,  aiwl  in  the  second  chapter,  it  is  pointed  out  that 
^•rad.ition  in  slKiding  and  coloured  light  have  immense  pos- 
sibilities, particularly  if  the  illuminating  engineer  is  trained 
to  ff)retell  the  result-  to  be  obtained  fiom  the  equipments 
utUised,  and  this  "visualisation  '  is  next  dealt  with  It  is 
pointed  out  that  variety  is  essential  if  perpetual  interest  is 
desired  so  that  the  terra  "  painting  with  light  "  expresses  the 
author's  aim  in  a  complete  manner;  this  is  far  from  being 
attained  m  this  country  as  yet  owing  to  the  control  which 
i-  placed  upon  most  illuminating  engineers.  The  author  pro- 
i-eeds  to  discuss  the  di.stribution  of  light,  and  many  important 
points,  as  for  instance  shadow  effects,  the  influence  of  the 
surface  illuminated  and  other  allied  circumstances  which  are 
often  neglected,  are  emphasised.  -A  plea  is  made  for  direc- 
tional similarity  between  artificial  light  and  daylight,  it  being 
pointed  out  that  this  procedure  obviates  the  necessity  for 
[xwitional  changes  in  work  at  the  time  of  change  over  froiri 
one  sy.stem  t<i  the  other.  Fixture  design  and  salesmanship 
are  next  considered,  and  it  is  well  to  note  that  the  commer- 
cial standpoint  has  not  been  lost  sight  of  in  thes-'e  pages: 
indeed  the  shortcomings  of  the  average  salesman  and  sales- 
room are  strikingly  dealt  with. 

The  following  chapter  treats  of  light  and  colour  in  a. 
more  technical  manner,  and  contains  much  that"  might  be 
memorised  by  the  illuminating  engineer  with  advantage.  The 
colour  of  various  illuminants  fonns  the  subject  of  the  next 
few  noies,  and  practical  means  are  suggested  for  obtaining 
tinted  illuminants.  The  pages  devoted  to  "  psycho-physiology 
of  colour  "  form  most  interesting  reading,  and  those  particularly 
conrorned  with  decorative  lighting  would  do  well  to  bear  in 
mind  the  remarks  regarding  colour  preference,  and  the  attri- 
butes which  have  been  applied  to  the  principal  colours.  In 
view  of  the  importance  of  co-operation  between  the  illuminat- 
ing engineer  and  tho.se  responsible  for  the  interior  decoration 
and  use  of  a  building,  it  would  apnear  that  the  simulation  of 
artificial  daylight  has  received  a  far  wider  treatment  in  the 
United  States  than  in  this  country,  go  that  students  of  the 


following  pages  will  be  able  to  avoid  many  of  the  pitfalls,  and 
apply  to  a  particular  problem  the  particular  solution  required. 
.•\s  is  ixjinted  out  the  spectrum  of  daylight  varies  considerably 
not  only  during  the  day,  but  also  from  day  to  day  and  from 
.season  to  season,  and  according  to  its  direction  relative  to  the 
object  illuminated. 

t'hapt<'r  XII  deals  with  special  applications  of  coloun'il 
light,  and  not  the  least  interesting  paragraph  is  that  which 
states  that  "  a  battleship  which  had  ju.st  been  launched  was 
eipiipped  with  a  lighting  circuit  of  bhie  lights  for  use  when 
in  an  <'iigagcment  at  night  or  at  least  when  near  the  enemy. 
Thi^  reason  for  using  blue  lights  is  not  dear,  but  doubtless 
was  for  the  purpose  of  obtaining  the  lua.ximum  luminosity 
with  sources  of  low  intensity." 

Detailed  considerations  relating  to  the  design  of  reflectors 
are  introduced  under  the  heading  of  simple  luinciples  of  light 
control ;  little  that  is  fre.sh  is  here  presented,  but  we  do  not 
remember  having  .seen  the  subject  treated  in  such  a  clear 
and  concise  manner  previously.  The  chapter  on  lighting  and 
architecture  is  in  our  view  one  of  the  most  important  con- 
tained in  the  book,  and  any  attempt  to  summarise  the  par- 
ticulars given  wouhl  l>e  out  of  place.  Mr.  Luckiesh  is  an 
authority  upon  domestic  lighting,  and  the  particulars  he  gives 
us  regarding  portable  lighting  units  an-  unique,  as  is  also  his 
contribution  regarding  residence  lighting.  Generally  this 
class  of  work  is  ciirried  out  in  a  haphazard  way  with  little 
regard  to  the  actual  necessities,  imd  every  ix^rson  who  at  any 
time  is  concerned  with  iIh  lii;liiiin;  and  decoration  of  re- 
sidences should  make  him-i  II  iinmliar  with  the  arguments 
put  forward.  Commercial  li;;hfmg  lias  formed  the  subject  of 
■separate  treatises,  but  nevertheless  the  subject  is  discussed 
with  the  freshness  which  cbaracteiises  this  book  throughout. 
The.  lighting  of  j)ublic  buildings  is  very  carefully  dealt  with, 
particular  attention  being  paid  to  mu,s<Mims  and  picture 
galleries.  Industrial  lighting  is  treated  in  a  general  manner, 
attention  being  drawn  to  the  importance  of  the  background, 
l)articulaily  where  fine  work  is  to  be  handled.  The  public 
are  blamed  for  their  lack  of  appreciation  of  the  functions  of 
liu'liling  and  setting  in  relation  to  s-tagc  plays,  and  the  ixis- 
sibilities.  in  this  connection  are  briefly  touched  upon ;  an 
eN|x>cial  ph'a  is  put  forward  for  the  intelligent  u.-^e  of 
coloured  illuminants.  When  conditions  are  better  there  can 
be  but  little  doubt  that  spectacular  lighting  will  become  of 
immense  importance;  the  exiiericnce  gained  at  the 
Panama  Pacific  Expoijilion  will  be  of  considerable  assistance 
to  those  whose  duty  it  will  be  to  i>iit  forward  stdiemes 
for  this  ty|>e  of  decoration,  and  some  of  the  hints  a<lvanced 
by   the  author  .suggest  the  enormous  fieltl   there  is. 

Illuminating  engineering  as  generally  known  in  this  country 
i<  presented  in  the  compass  of  about  a  dozen  pages.  Natural 
lighting  is  next  di.scussed,  while  the  book  clo,ses  with  a 
chapter  on  the  language  of  colour,  whiidi  presumably  i.s 
Introductory  to  a  further  volume  prf>mi,sed  from  the  pen  of 
Mr.   I.uckiesh. 

Seldom  have  we  lead  a  technical  work  with  so  nuieli 
jileasure  as  the  one  now  before  us;  it  would  appear  to  be  one 
which  .should  be  found  on  the  table  of  all  those  whose 
business  demands  their  interest  in  proper  lighting  and  decora- 
tion. It  is  a  book  which  should  liecome  a  classical  work, 
and  will  doubtless  be  imitated,  but  it  w'ill  .scarcely  be  possible 
for  the  subject  to  be  presented  in  a  more  intelligible  'and 
interestiiig  manner. 


Iiilrrinr    Uhin,,.     V.y    \.    ] ,.    Cook.     London:    Chapman    and 
Hall      Price  '.Is.   f„J.   ue(. 

\  glance  at  the  table  of  contents  of  Mr.  Cook'e  book  show? 
that  he  has  attempted  to  deal  with  his  subject  in  a  most 
comprehensive  fashion.  He  might  rea-sonably  have  confined 
his  work  to  the  actual  wiring — quite  sufficient  in  itself  for 
any  book — but  he  has  dealt  with  it  from  a  much  wider  aspect, 
i-overing  all  the  ground  that  surrounds  the  subject,  including 
such  questions  as  systems  of  illumination  and  types  of  niotors 
to  be  used  under  various  c'bnditions.  The  book  is  divided 
into  three  parts,  and  only  the  thiid  reallv  deals  with  wiring 
work  proper,  the  other  two  containing  the  preliminary  data 
and  calculations  for  power  and  lighting  respectivelv. 

Considering  the  liroad  interpretation  of  his  Rubiect;  that 
Mr.  Cook  has  adopted,  he  ha.s  covere<l  the  ground  in  very 
complete  fa.sbion.  though  obviously  a  book  of  40O  pages 
cannot  uo  into  great  detail  in  so  many  matters  as  are  men 
tioned  in  the  table  of  contents.  The  text  is  clearly  and 
concisely  written,  and  the  illustrations,  particularly  the 
diaurains  of  connections,  are  very  good.  .\  series  of  ta'ile:: 
is  included  which  fives  a  Iprge  mass  of  very  valuable  dat;i. 
and  the,  book  is  well  indexed. 

Prom  the  point  of  view  of  the  Enslish  reader,  however, 
there  is  a  very  serious  defect  in  that  these  tables  and  the 
various  references  tn  wiring  i-egulations  are  all  based ^  on 
American  nractice.  Tube  .sizes  have  a  particularly  mysterious 
rating.  The  sizes  are  supposed  to  be  inside  diameters  (instead 
of  outside  as  over  hereV  but  actuallv  a  5-inch  tube  has  ap 
internal  diameter  of  -J  inch  anproximately,  and  a  i-inch  is 
ne.'>'-Iv  I  inch  internal  diameter,  and  so  on. 

Wire  sizes.  a"ain.  are  p1l  Brown  ■<•  Sharpe  cfan'^e  o'-  jn 
circular  mils.  Sizes  less  than  No.  14  .■'re  not  allowed  in 
conduit  as  compared  with  our  usual  minimum  of  ^/'22.  and 
apparently  wi'-es  up  to  No.  10  8'"e  run  soh'<J.  i.r..  with  a  single 
conductor  and  not  stranded — all  of  which  is  strange  reading 
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to  one  accustomed  only  to  I.E.E.  rules  and  a  prohibition 
ai>ainst  any  single  conductor  larger  than  No.  18. 

Many  other  discrepancies  might  be  noted  which  would 
lead  anyone  into  much  trouble  who  followed  here  the  prac- 
tice indicated  by  the  various  tables.  Voltage  drops  up  to 
5  per  cent,  for  lighting;  street  lights  run  "generally  m 
wne.s,"  and  so  on,  do  not  agree  with  om-  regulations.  One 
curious  regulation  is  mentioned  on  p.  196,  viz.,  that  it  is  nut 
IHTMii.'^.sible  to  run  two  I'iO-volt  lamps  in  series  on  '240  volts. 

In  "pa It  3  of  the  book,  which  deals  with  the  actual  wiring 
iiij-tallation  .systems,  there  are  again  many  divergencies  from 
Kuglish  practice.  Most  space  is  given  to  screwed  conduit,  but 
after  that  come  flexible  conduit;  armoured  cable;  metal 
moulding;  knob  and  tube  wiring  and  open  wiring,  w'ith  a 
very  slight  reference  to  wood  moulding  (or  casing)  and  con- 
centric systems.  Of  these  open  wiring,  casing  and  concentric 
wiring  are  the  only  ones  used  here  except  for  occasional 
special  work  whilst  twin-lead  wiring,  so  largely  used  here, 
and  also  slip  tubing,  seem  non-existent  in  .America.  Such 
wide  variations  between  standard  practice  here  and  there  are 
very  striking. 

In  spite  of  or  perhaps  because  of  these  defects,  from  the 
point  of  view  of  the  Enghsh  student,  the  book  will  be  of 
considerable  interest  and  value,  and  if  one  knows  enough  to 
discriminate  between  what  is  in  accordance  with  English 
practice  and  what  is  not,  much  valuable  information  can  bo 
oldained  from  the  book. 
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Uaildcn    Syndicate,    Ltd.     (151,334). — Private    coiiipany. 

,i,i<:itil  .Vujjusl  aoth.  Cupilal,  £10U  in  Is.  shares,  'lo  acijuii.;,  wi.ik, 
li.n,    iind    r(..sell    any    inventions    or    processes    relating;    to    theiiiie.il,    rln- 

I.  or  engineering  -undertakings,  .•\greenienl  with  C.  W.  Baili-y.  The 
•  fibers  (e;ich  with  one  share)  are; — H.  S.  Denny,  2,  Rotherwick  Court. 
I.s  Green,  N.W.,  consulting  engineer;  C.  \V.  Bailey,  Evington,  Leics., 
ulting  chen.ist.  -  'I'he  first  directors  arte  :   H.   S.   Denny  and  C  W.   Bailey. 

nor:    G,    Reader,    35,    Coleman    Street,    E.C. 

Newcastle   Graphite    Co.,    Ltd.    (151,285). — Private   com- 

,      Registered   August  28th.     Capital,   £50,000   in   fl  shares.     To  rnanufae. 

.mtl    deal    in    .-unorphous    and    gr.iphite    electrodes,    graphite    powder,    an'l 

lunns   of    artilicial    graphite,    used    in    connection    with    electric    lurnacs, 

1  ill    industries,    foundries,    the    manufacture   of    blackings,    &c.     The   sub- 

I       I.  i.h    with    one    share)    are  ;— H.    Pcile,    Milburn    House,    Newcastk- 

i      ,-.    -nllicry    owner;    H.    Harrison.    Elswick    Works.    Ncwcastle-on-Tvn.-. 

M.ii.M,!        The    fir-it   directors    are:    H.    Peile.    H.    Harrison.    K.    Frit.stinan, 

Ison.    and    S.    Beeton.      Solicitof  ;    \V.    .S.  -Burloii,  .Pilgrim    House, 

N.  «.astleH>n-Tync. 

Coventry  Foremen's  Association  of  Lngineering  &  Allied 
Ircides,   Ltd.   (151,28iy.— Registered  .August  26th.     ("apilal, 

■  1  nun    in    .fl    sh-.n  s.      To    promote    the    mutual    acquaintanceship    of,    ;nid    cn- 
'1L4*     of    opinions    b> ,    foremen,    managers,    and    departmental    heads    (d    the 
ii-eting    and    allied    trades    of    Coventry,    to    organise    lectures,    demonsti.i- 
and     visits     to     works    and     other     places,     to    encourage     inventions,     to 
lint     members     uitfi     legislation     and     regulations     affecting     the     managr- 
I    of    workshops,    to    assist    members    in    obtaining    employment,    to    tak.- 
-n    in    combating    foreign    competition    in    connection    with    the    said    trades, 
rile  subscribers,  who  are  also  the  first  directors,  are: — J.   H.  A.   Bagley, 
NIelbourne     Road,     Coventry,     foreman,     Coundon     N.S.A.A.     Factory,     .SU 
-;    \V.    Green^U,   118,    Earlsdon   .Venue.   Coventry,   foreman,    H.   William- 
-,    Ltd.,  25  shares;   F.  C.   Meadows,  30,  Stanley   Road,   Earlsdon,   Coventry. 
(i  finan.    Maudsley    Motor    Co.,    Ltd.,    20    shares;    E.    L.    Roberts,    Lismore, 
Sluke     Park,    engineer,    .TO    shares;    G.    W.    Donald,    23,    Shaltesburj'    Road. 
KjrIsJon,    Cov?ntrv,    engineer,    10   shares;    G.    VV.    Eastwood,   75,    Hugh    Road, 
engineer,   .lO   shares;    1..    \V.    Williamson,    60,   Thornhill    Road,   Cov- 
entry,   engineer,    M    sh  n'es.      Registered    office  :    7,    The    Ouadrant,    Coventry. 

A.  W.  Richardson  &  Sou,   Ltd.   (151,301).— I^rivate  com- 

Regisleied    ,\ugust    28tb.      Capital,    £10.000    in    £1    shares.      To    take 

the   business   of   mechanical,   electrical,    and    general    engineers   carried   on 

Z.   W.    Richardson,    at    Skew    Bridge   Works,    Patricroft,    near    Manchester. 

■  A.   W.    Richardson   &   Son.     The  subscribers   (each   with   one   share)   are  : — 

•  W.    Richardson,    Fern    Bank    House.    Patricroft.   engineer;    W.    R.    Francis, 

Victoria    Crescent,    Eccles,    engineer.      The    first    directors    are:    C.    W. 

ftichardson.   W.   R.   Francis.   A.   Williams.  W.  W.    Mills,   and   W.   H.    Liggins. 

Olicitor  :    C.    .1.    Booth,    Duchy  .Chambers,    4.    Clarence   Street,    Manchester. 

Cramer  Aircraft  &  Industrial   Works,    Ltd.    (151,290).— 

Jrivate  company.  Registered  .August  27th.  Capital.  fl0,2.50  in  10,000  "  A  " 
pares  of  £1  each,  and  5,000  "  B  "  shares  of  Is.  each.  To  take  over  the 
isiness  carried  on  by  .^.  J.  Cremer,  at  Lorn  Road,  Brixton.  S.W..  and  to 
on  the  business  of  aircraft  manufacturers,  engineers,  electricians, 
dvnamo.  and  motor  manufacturers.  &c.  The  subscribers  (each  willi 
one  share)  are  :— A.  J.  Strvckmans,  21,  Coleman -Street,  E.C.  2,  member  of 
Brussels  Stock  Exchange;  A.  de  Barsv,  20.  Fortismere  .\vcnue,  Muswell  Hill, 
^■  10,  engineer.  Directors:  L.  Hiard.  A.  dc  Barsy.  A.  J.  Stryckmans.  and 
1  1.  Cremer  (all  of  Belgian  nationality).  Registered  olTice  :  l.orn  Road, 
li.n.n.    S.W. 
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lamsden    Ureen,    Ltd. — Particulars    of   ^£500  debentures 

Jfed    July    24th,    1918,    filed    pursuant    to    Section    93    (3)   of    the    Companies 
nsolidation)  .^ct,  1908,  the  amount  of  the  present  issue  being  £100.  Property 
The    company's    undertaking    and    property,    present    and    future,    in- 
cluding   uncalled    capital.      No    trustees. 

Reid     Bros.     (Engineers),     Ltd. — Particulars    of    .£6,000 

debentures,  cremated  August  22nd.  1918.  filed,  the  whole  amount  being  now 
issued.  Property  charged  :  The  company's  undertaking  and  property,  pre- 
sent   and    future,    including    uncalled    capitil.      X 


The    half-yearly    meeting    was    held    in 
Tyneside   Tram=     Newcastle-upon-Tyne  on  August  28th,  Dr. 
ways  and  J.  T.  Mehz,  chairman,  presiding.     The  re- 

Tramroads  Co.  port  for  the  half-year  ended  June  30th  last 
stated  that  the  surpliis  of  receipts  over 
exijepses  was  £8,945.  After  paying  debenture  interest  and 
preference  dividend,  5  i>er  cent.,  less  tax,  is  paid  on  th« 
ordinary,  £1,000  is  put  to  the  credit  of  .reserve  for  renewals, 
depreciation,  and  other  contingencies,  and  £2,600  to  the 
credit  of  special  resei've  account,  leaving  to  be  carried  for- 
ward £1,697.  The  traffic  receipts  show  an  increase  of  £6,154 
as  compared  with  the  corre.sponding  period  of  last  year.  The 
Chairman  said  the  increase  of  traffic  receipts  was  a  satisfac- 
tory feature,  although  of  that  increase  some  £1,400  had  been 
absorbed  by  higher  wages,  and  the  enhanced  cost  of  mate- 
rials, &c.  They  had  about  £2,.500  more  to  deal  with  this 
year  than  last.  Last  year  they  paid  2  per  cent,  for  the  half- 
year;  now  they  were  proposing  to  pay  2^  per  cent.  There 
were  considerable  expenses  ahead,  and,  perhaps,  there  would 
be  a  diminished  income.  There  was  a  claim  in  respect 
to  excess  profits  duty  which  had  not  been  settled  yet,  and 
the  Government  had  put  forward  ii  proposition  for  reducing 
the  consumption  of  electricity  with  a  view  to  reducing  the 
consumption  of  coal.  This  matter  was  not  yet  settled ;  it  was 
not  put  forward  as  a  detinite  order,  and  at  present  they  woidd 
take  no  action.  If  it  were  adopted,  however,  it  would  mean 
a  considerable  reduction  of  income.  Their  investments  and 
loans  amounted  to  £34,'X)0.  and  altogether  in  reserves  they 
had  £38,0(30.  Their  traific  was  .still  increasing,  but  at  the 
.same  time  ther  exi)OUses  were  going  up. 


Monometer  Manufacturing  Co.   (1918),   Ltd.— Particular* 

of  £20.000  fir,.!  morte.-.ge  debentures,  created  ,lulv  2nd.  1918.  the  whole  a.n<:u.it 
being  now  issued.  Property  charged  t  Ttie  company's  undertaking  and  pro- 
perly,  prciient    and    fulur.>,    including    uncalled    capital.      No   trustees. 


OHiciai  Announcements  re  Companies. —  The  following; 
companies  have  Ijceu  struck  off  the  register,  and  are  dis- 
solved :  — 

Argentine    Electrolytic    Syndicate. 

Armoui-    Plate    (Co'wper-Coles)    Patents. 

Hachelet    Levitated    Railway. 

Colonial    Rail    &   Tramway   Syndicate. 

Crowther   &   Co.'s    Electrical    Industries. 

Davis    Electrical   Co. 

IJIwlromobile   Co. 

1.    C.    Childs  &   Co. 

Me.  h.mical    Tt^action    Syndicate. 

Miners'    Lamp    Electric    Lighting   C'o. 

.Salt    Lak.-   and    Ogden   Gas  &    Electric    Light   Co. 

Spiral    Regulating    Dynamo   Co. 

The  following  will  be  struck  off  wilhm  three  month;  un- 
less cause  is  shown  to  the  contrary  :  — 

A.  T.    Speedometer   Co. 

Bleichert's    Aerial    Transporters. 

Feld   Bros.   &   Co.,   Ltd. 

Harold    Wood    Electrical    and    Engineering    Supplies    Co. 

Mea   Magneto  Co. 

Lancashire  Dvnamo  &  Motor  Co.,  Ltd. — The  report  for 
I!II7  .shows  a  profit,  after  providing  for  interest,  income-tax,  ilc- 
lueciatinn  and  special  expeudiliiio.  of  ±'2(i,315,  again.st  £'29,.'i21, 
to  which  has  to  be  added  £6,791  brought  forward.  The  pre 
sent  distribution  on  the  ordinary  shareti  is  to  be  2^  per  cent., 
in  the  shape  of  a  bonus,  making  1'25  per  cent.,  free  of  tax. 
for  the  year — the  same  as  for  the  last  two  years.  It  is  pro- 
posed to  place  to  the  reserve  £10.000  (equal  to  10  per  cent, 
on  the  (Wdinary  sharesl.  (making  £60,000)  and  to  carry  for- 
ward £7.193.  Since  the  close  of  the  last  financial  year  a 
tresh  issue  of  shares,  of  which  a  substantial  portion  was 
taken  by  the  staff,  has  been  made. 

Richardsons,  W'estgarth  &  Co.,  Ltd. — .After  providing  for 
cstiruated  liabilities  to  the  Government,  the  accounts  show  a 
profit  of  £141,403,  plus  £46,217  net  balance  of  profit  for  1916. 
it  is  proposed  to  pay  two  years'  arrears  of  preference  divi- 
ileud,  and  to  write  large  sums  oft'  for  depreciation,  &c. 

■).  Stone  &  Co.,  Ltd, — .A  dividend  of  10  per  cent,  oer 
innum  on  the  ordinary  shai'es  is  recximmended,  £50,000  is 
put  to  reserve,  and  £116,702  is  to  be  carried  forward. 

Browett,  Lindley  &  Co.,  Ltd. — Further  rweference  divi- 
dend of  3  per  cent,  on  account  of  arrears.  Interim  dividend 
of  4  per  cent,  on  ordinary. 

■Western  Telegraph  Co.,  Ltd. — Dividend  3s.  per  share 
and  bonus  of  4s.  per  share,  making  total  of  8  per  cent,  for 
the  year. 

Madras  Electric  Tramways,  Ltd. — Interim  dividend  8 
per  jcent.  per  annum,  free  of"  tax,  on  the  ordinary  shares. 

Clyde  'Valley  Electrical  Power  Co. — 2  per  cent.,  less  tax 
(ipterini).    Last  year,  IJ  per  cent. 
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Slock    txchan>St    Notices.— Applications  have  been   nuiic 
to  tbi-  Crtiuuiittoe  to  appoint  special  settling  days  in- 
General- Elcitric  Co..  Ltd.— 7.5t"i  additional  ordinary  shares 
of  fill  each.  fuUv  paid   (Nos.  oO.fHIl  to  57,.5tiO). 

Oriental  Telephone  i  Electrio  Co.,   Ltd.— llO.dS?  additional 
ordinary  >hare.s  of  i'l  ea.h.  fully  paid  (No.«.  179.y(^l  to  -iSO.iry)). 
The  undermentioned  have  been  ordered  to  bo  (juotcd  in  tho 
Offirial  List  :—  „         ,  ,• 

f'allender's  Cable.  &  rx)nstruction  f^>.,  Ltd.— 3.5,()0()  addi- 
tional ordinary  shares  of  £'>  each,  fully-paid  (Nos.  30,001  U> 
40.00(1  and  Ar,'.{m  to  70.0(Xl). 

General  Eleetric  Co..  I-td.— 7..t00  additional  ordinary  shares 
of  .£10  each,  fully-paid  (Nos.  m,00l  to  57,.900). 

Brazilian  Traction,  Light  &  Power  Co. — Ouarlerlv  divi- 
dend of  JJ  i>er  cent,  on  the  fully-paid  cumulative  preference 
shares. 

Northampton  Electric  Light  &  Power  Co.,  Ltd.— Interim 
dividends  of  .5  per  cent.  (6d.  per  share)  on  the  ordinary  "  A  " 
and  ■'  B  "  and  "  B  "  preference  shares  for  the  half-year. 

.4berdeen  Suburban  Tramwavs  Co.,  Ltd. — Net  profits  for 
the  half-year  to  July  31st  i2,300,  plus  JEL614  brought  for- 
ward. Dividend  at  the  rate  of  5  per  cent,  per  annum,  adding 
i'1,200  to  depreciation  fund,  and  carrying  forward  £1.061. 

NewcastIe=npon=Tyne  Electric  Supply  Co.,  Ltd. — Interim 
dividend  on  the  ordinary  shares,  2J  per  cent. 


aro  changing  hands  about  16s.  3d.,  and  the  Preference  around 
JUs.  6d.  Victoria  I'alls  Ordinary  are  18s.,-  and  the  Prefer- 
ence '-i3s.  3d.  British  Insulated  Ordinary  arc  another  i  to 
the  good  at  4.5s.,  and  British  .\luniiniuni  rose  to  40s.  75d. 
Buying  from  the  Nfjrth  raised  Bahcocks  to  £4,  and  other 
shares  connected  with  the  iron,  steel,  and  coal  industries  aro 
prominently  good.  Telegraph  Constructions  gained  ItOs.  at 
47,  and  n<!arly  all  the  shares  in  the  manufacturing  list, 
whether  electric  or  telegraph,  reinais  a  very  hard  market. 

Among.st  the  foreign  and  colonial  issues,  Biitish  Columbia 
Electrics  have  weakened  in  spite  of  tho  cheerful  advices 
received  from  Vancouver  with  reference  to  tho  conditions  of 
Imsiuess  in  the  city  and  the  province.  Mexicans  are  mostly 
higher,  and  Mexican  Light  &  Power  First  Bonds  at  57  are 
2J  [xjints  up,  the  Common  shares  at  29  gaining  2.  Brazil 
Tractions  hold  their  recovery,  and  Anglo-Argentine  Trams 
are  as  a  rule  more  easy  to  sell  than  they  are  to  buy. 

ITie  rubber  share  market  has  got  on  to  rather  firmer 
grounil.  and  the  slump  has  been  stayed  by  tho  incursion 
into  the  market  of  a  good  many  bargain-hunters.  Neverthe- 
less, the  immediate  prospect  is  obscure,  although  for  after- 
the-war  dividends  the  outlook  is  bright  enough.  Not  a  great 
deal  is  being  done  in  the  market  for  base-metal  shares. 
.\mongst  armaments,  Vickers  stand  out  with  a  big  rise,  in- 
duced by  reports  circulated  in  the  market  to  the  elTect  that 
when  the  companies'  accounts  do  appear,  the  figures  will  nhow 
wonderful  results.    Armstrongs  have  appreciated  in  sympathy. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
The  rapid  advance  of  the  Allies  and  the  extremely  cheery 
character  of  the  news  from  the  Western  Front  go  far  to  keep 
Stock  Exchange  markets  in  good  form,  and  to  maintain  good 
prices.  The  principal  feature  is  the  strength  of  gilt-edged 
securities.  War  Loan,  Consols,  and  others  of  similar  char- 
acter have  gone  ahead  materially,  and  this  has  had  a  natural 
effect  upon  other  fixed-interest  stocks  and  shares  of  good 
calibre.  The  volume  of  business  is  perhaps  less  than  might 
have  been  expected.  Probably  this  is  something  that  will  be 
remedied  after  the  holiday  season.  Meanwhile,  prices  are 
buoyant  in  nearly  all  departments,  with  industrials  still  m 
the  forefront  of  the  activity. 

.\mong.st  the  latter,  considerable  animation  characterises 
the  Marconi  market,  and  the  price  of  the  parent  shares  has 
jumped  10s.  to  41  under  the  pressure  of  strong  buying.  The 
subsidiaries  are  also  harder  without,  however,  making  much 
quotable  progre.ss,  Americans  being  30s.,  Canadians  14s.  6d. 
The  unfavourable  effect  recently  produced  by  the  law-suit 
in  which  the  American  Co.  was  involved  has  now  com- 
pletely worn  off,  and  it  is  stated  that  the  amount  of  money 
concerned  will  turn  out  to  be  comparatively  small.  Mar- 
conis  have  reached  a  price  at  which  caution  counsels  profit- 
taking,  although  the  optimists  in  the  market  talk  the  price 
higher  in  the, immediate  future.  Marconi  Marines  have  risen 
to  £3,  while  the  price  of  Spanish  &  General  Wireless  Trust 
is  about  12s.  A  little  business  in  Oriental  Telephone  Frac- 
tional Certificates  has  found  the  price  about  13s.  Monte 
Video  Telephones  are  2s.  Gd.  better  at  2.5s.,  and  Cuba  Tele- 
phones have  risen  to  lOJ. 

The  rii>e  in  Districts  continues  to  make  uninterrupted  pro- 
gress, and  this  week  the  stock  has  advanced  to  SSJ,  which  is 
only  a  point  below  the  quotation  for  MetropoUtan  Consoli- 
dated. In  this  market,  the  cheerful  optimist  is  also  apparent, 
and,  although  the  possibility  of  an  early  dividend  is  ridiculed, 
some  stick  to  the  opinion  that  shortly  after  the  war  the  com- 
pany will  be  in  a  position  to  make  a  distribution  to  its  pro- 
prietors Underground  Electrics  are  steady,  though  the  mar- 
ket is  less  buoyant  than  it  was  a  fortnight  ago.  Business  has 
been  done  in  the  contingent  certificates  of  the  company, 
these  being  quoted  on  the  basis  of  Is.  3d.-ls.  6d.  The  In- 
come Bonds  of  the  company  are  ex  £2  net  dividend,  and  at 
84  .show  a  rise  of  10s.  on  balance. 

There  is  nothing  fresh  to  report  in  the  list  of  home  elec- 
tncity  companies.  Two  or  three  shares  are  quoted  ex  divi- 
„!L  '•  ,  '  »'^  accounts  for  the  only  movements.  More  busi- 
ness is  alopt  m  manufacturing  shares,  although  here,  as  we 
^der-,hle  ''°f  %  "'^^^  =^eo  business  has  fallen  off  to  a  coT- 
nart  o/  A^^nf  %"'V^'^^  with  what  it  was  in  the  eariv 
i!^^^  -August  E^diswan  .'.hares  are  now  quoted  in  their 
l^^Jl,^Z?'l^}}2?.lK-}'  a?d  the  present  quotation  of  16s.  .3d 


trirct\  *^^"'''^^?^i<'  i.^^^  ^^'^^  prevailed  before.     Efec- 
tnc  Constructions  hold  their  rise  to  27s.  6d.     Henlev  Ordi- 
nary are  ex  6d    dividend,  and  the  Preference  are  ex  L    3d 
no  change  bw  been  made  in  the  price  of  either.    Cromptoni 


Dividend 

Price 

Sept.  3,                            Yield 
1918.     Rise  or  (all.      p.c. 
6a              —            £7  17    0 
34              —              6    8    0 
3J               —               6  18    6 
3|      .        —               7  13  10 

1916.   1917. 
9        10 
5         4 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electkicitv  Coupanies. 


Brompton  Ordinary 

Charing  Cross  Ordinary 

do.       do.       do.       4^  Pref... 

Chelsea 

City  of  London  

do.       do.    6  per  cent.  Pre!.  . . 

County  of  London 

do.         do.     6  per  cent.  Pref. 
Kensington  Ordinary 
London  Electrio        

do.       do.     6  per  cent.  Pref .. . 

IVletropolitan 

do.         4A  per  cent.  Pref.    . . 
St.  James' and  Pall  Mall. . 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 


Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6  6  97* 

do.  Def U  n  23J 

Chile  Telephone       8'  8'  7| 

Cuba  Sub.  Ord 7  7  lOJ 

Eastern  Extension 8  8  15i 

Eastern  Tel.  Ord 8  8  158^ 

Globe  Tel.  and  T.  Ord 7  7  14g 

do.        do.         Pref 6  6  lOg 

Great  Northern  Tel.  . .         . .  24  22  37* 

Indo-European  13  —  57| 

Marconi  15  20  4| 

Oriental  Telephone  Ord 10  10  .SJ 

United  R.  Plate  Tel 8  8  7}.^ 

West  India  and  Panama   ..         ..  6d.  1/B  Ij' 

Western  Telegraph  . .        . .  8  8  16i 


Home    Rails. 


Central  London  Ord.  Assented   . . 

Metropolitan "   . . 

do.  District 

Underground  Electric  Ordinary. . 


FoBEiGN    Trams,  «&c 


Adelaide  Sup.  6  per  cent.  Pref.   . . 

Anglo-.\rg.  Trams.  First  Pref.     . . 
do.           do.      2nd  Pref. 
do.  do.      5  Deb 

Brazil  Tractions       

Bombay  Electric  Pref 

British  Columbia  Elec.  Rly.  Pfce. 
do.  do.        Preferred 

do.  do.        Deferred 

do.  do.         Deb.      .. 

Mexico  Trams  5  per  cent.  Bonds. . 
do.  6percent.  Bonds. . 

Mexican  Light  Common  . . 

do.  Pref 

do.  1st  Bonds. . 


10} 

mi 


n8  Nn 

Nil  Nil 

Nil  Nil 

Nil  Nil 

NU  NU 


Manufacturing  Companies. 

Babcock  &  Wilcox              . .         . .  15  15  4 

British  Aluminium  Ord 10  10  2.'« 

British  Insulated  Ord 20  20  2i' 

British  Westinghouse  Pref.         . .          7J  74  2i 

Callenders 20  25"  llS 

do.        5  Pref 5,5  4+ 

Castner-KeUner       22  20  3a 

Edison-Swan, ''A "              ,.         ..  —  —              }n 

do.      do.    4  per  cent.  Deb.    . .         4  4  75*' 

Electric  Constntclion        . .        . .          7i  10  l| 

Gen.  Elec.  Pref "          6  g  joi 

do.        Ord;         ;  10  10  m 

Henley  . .        25  25  2}id 

,i°-J^J^^' ii  *i  4xd 

lodia-Rubber 10  10  174 

TalsgrapbCes,        , iW  20  47 

*OiTid«n«U  pMd  £r««  of  Jnooma  Tut. 


+  I 


6  13 

6  16 

7  13 


•4  17 
5  15 
5  17 
5  12 

4  U 


7  12 

5  n 


+  6d. 

6  16 

♦  i 

5  13 

•5  1C 

+IW/. 

•6    » 

S-EPTEMEER  b. 
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TURBINE     HOUSE     PLANT     OPERATION. 


By  T.  G.  OTLEY,  M.I.E.E.,  and  V.  PICKLES,  A.M.I.E.E. 


[Abntract  oj  paper  read  before  the  SOUTH  African  Institute 
OF  Electrical  Engixeers,   May,  1918.) 

(^Concluded  from  page  214. J 

lu  the  operation  x)i  condensing  auxiliaries  care  should  always 
be  taken  to  get  the  best  possible  service  out  of  the  plant,  it 
should  at  all  times  be  i-un  at  as  high  a  speed  as  practicable. 
There  is  another  point,  however,  which  has  an  indirect  bear- 
ing on  the  operation  of  this  plant  and  that  is  the  aeration  of 
feed  water.  Condensed  water  is  almost  ideal  for  boiler  pur- 
poses, but  the  volume  of  air  which  it  contains  has  to  be  care- 
fully considered,  especially  when  rotary  air  pumps  or  kinetic 
ejectors  are  used.  With  the  exception  of  the  air  pumps  sup- 
plied with  the  eight  3,000-kw.  sets  installed  at  Simmer  Pan 
and  Brakpan  and  the  two  provided  for  the  1'-!,U(X)-kw. 
machines  at  Brakpan,  all  our  air  pumps  are  of  the  rotary 
type.  The  air  pumps  for  the  1'2,000-kw.  sets  at  Brakpan  are  - 
u'f  the  kinetic  type,  supplied  by  M&ssrs.  Aliens,  of  Bedford, 
The  Eosherville  9,60(*-kw.  turbme  auxiliaries  consist  of  a 
small  Curtis  turbine,  driving  twin  circulating  pumps,  con- 
densed water,  and  "  Schleuder  "  air  pump.  The  condensed 
water  and  the  Schleuder  impellers  are  in  one  casing  with  a 
diaphragm  between,  both  taking  their  suction  from  a  common 
pipe  with  a  weir  fixed  across.  It  has  been  found  that  the 
condensed  water  impeller  at  normal  sjieed  of  revolution  is 
capable  of  handhng  a  muct  larger  volume  of  water  than  the 
normal  quantity  passing  through  the  condenser,  and  conse- 
quently the  water  is  chunied  up  and  a  quantity  of  air  is 
drawn  over  from  the  Schleuder  side,  with  the  result  that  the 
water  passing  up  to  the  hotwells  is  almost  saturated  with 
dissolved  air.  This  type  of  air  pump  was  iirst  installed  by  us 
at  Eosherville,  and  shortly  after  the  station  started  up  we 
experienced  serious  corrosion  in  the  economisers  and  boilers. 
The  trouble  was  traced  in  a  large  measure  to  the  amount  of 
air  contained  in  the  condensed  water.  The  remedy  was  to 
place  an  artificial  head  on  the  discharge  .side  of  the  water 
pump  whereby  the  impeller  was  kept  flooded.  Since  that 
time  corrosion  arising  from  air-saturated  water  has  practically 
ceased.  Speed  regulation  is  effected  by  means  of  throttle 
governor,  but  to  compensate  for  large  differences  in  the  ex- 
haust pressure,  hand  controlled  nozzles  are  provided.  Beyond 
providing  a  small  collar  at  the  side  of  the  air  pump  end 
bearing,  there  was  nothing  to  take  any  end  thrust,  and  we 
have  had  to  design  and  install  a  ball  end  thrust  bearing  fitted 
to  the  bend  supplying  the  water  to  the  air  pump.  The  pumps 
have  on  the  whole  proved  themselves  extremely  reliable  and 
cheap  to  maintain. 

At  Brakpan  with  the  kinetic  type  of  auxiliary,  air-  is  ex- 
tracted from  the  conden.ser  by  means  of  an  ejector  u.sing  water 
as  the  entraining  medium.  The  ejector 'water  is  drawn  from 
a  tank  into  which  the  condensate  is  discharged,  which  ar- 
rangement is  ideal  for  aerating  the  water,  resulting  in  serious 
corrosion  taking  place  in  the  economisers.  A  rearrangement 
•  was  made  whereby  the  condensate  instead  of  being  discharged 
into  the  tank  was  pumped  direct  to  the  hotwell,  and  the  tank 
w-as  used  exclusively  for  the  kinetic  ejector  circulating  water. 
The  tempverature  of  this  water  was  kept  low  by  allowing  it  to 
overflow  into  the  dam  and  making  up  with  cold  water.  This 
iiiatter  of  the  aeration  of  boiler  feed  water  is  of  very  great 
importance,  and  it  has  not  received  the  attention  or  considera- 
..tion  which  it  merits. 

It  may  be  of  interest  to  give  a  comparison  of  the  jx-rform- 
ance  of  these  .sets- with  the  type  in  use  at  the  other  stations. 
I  The  comparison  is  made  with  one  of  the  11,000-kw.  sets  at 
tSiramer  Pan.  the  main  turbine  and  the  main  condensers 
[being  exactly  similar  and  in  the  same  state  of  cleanliness. 


'" 

Load 

Tl 
deg.  C. 

T2 
deg.  C. 

Tv 
deg.  C. 

Tc 
deg.  C. 

Tv-Tc. 

I.I 

feimmer  Paji 

Xo.  7... 

9,800 

15-8 

242 

36-1 

25-6 

lOo 

98-1 

$rakpan  Xo.  4... 

U  - 

10,000 

18-7 

30-2 

34-8 

32-8 

20 

9G-0 

The  kinetic   pump   .shows  a   clear   gain   in   the   matter   of 

fyacuum,  which  is  all-important,  and  its  air  removing  capacity 

g:is  shown  by  the  small  difference  between  Tv  and  Tc  which 

is  a  direct  gain  to  the  boiler  house,  and  is  well  worth  having 

tin  a  station  running  at  a  high  load  factor. 

L    Some  three  or  four  years  ago  we  went  very  closely  into  the 

(iperformance  of  our  condensers,  and  a  number  of  experiments 

^were  iMde  by  the  research   department  under  the  direction 

I  of  Mr.  G.  M.  Clark,  to  find  whether  the  efficiency  of  the  plant 

supplied   could    be  'improved.    The   first   experiment   was   to 

ascertain  whether  the  quantity  of  air  leaking  into  the  system 

and  being  dealt  with  by  the  air  pump  was  excessive.    Known 

quantities  of   air  were   admitted   to  the  condenser,   and   the^ 


effect  on  the  vacuum  noted.  By  plotting  weight  of  air  ad- 
mitted against  volume  of  air  pumped  out,  it  is  possible  by 
extrapolation  to  determine  the  quantity  of-  unmeasured  air 
entering  the  condenser.  In  the  case  of  the  condenser  of  one 
of  the  9,600-KW.  sets  at  Eosherville.  it  was  found  that  .04  lb. 
of  air  per  second  passed  through  the  condenser  in  the  ordinary 
way  Nvith  the  steam.  By  calculation  this  gave  a  volume  of 
approximately  l.OlK)  cu.  ft.  of  air  and  vapour  being  dealt  with 
by  the  air  pump  per  minute.  It  was  also  calculated  that  the 
vacuum  could  be  iuiproved  by  about  3  per  cent,  if  the  air 
pump  capacity  were  increased  by  .50  per  cent,  or  if  the  normal 
volume  of  air  passing  through  the  condenser  with  the  steam 
were  reduced  by  one-half,  that  is  to  say,  .02  lb.  per  second. 
We  have  not,  however,  succeeded  in  effecting  such  a  reduc- 
tion, and  it  would  appear  that  the  figure  given,  namely, 
.04  lb.  per  second,  is  the  normal  for  condensers  of  this  size. 

The  experiments  proved  the  importance  of  the  factors- 
mentioned,  but  once  a  plant  of  this  kind  has  left  the  factory 
it  is  too  late  to  efl'ect  improvement  by  making  alterations  in 
design  or  constniction. 

.4ll  our  feed  pumps  are  steam  driven.  With  the  exception 
of  four  Clarke,  Chapman  reciprocating  pumps  at  Simmer  Pan, 
they  are  all  of  the  steam  turbine  centrifugal  type.  Sixteen 
were  supplied  by  the  A. E.G.,  Berlin,  and  three,  the  latest 
installed,  by  Messrs.  Weir,  of  Cathcart.  These  three  pumps  are 
the  best  on  the  system,  they  have  been  ranning  for  nearly 
four  years,  and  have  cost  practically  nothing  to  maintain. 
The  steam  from  all  feed  pumps  can  be  exhausted  either  to 
atmosphere  or  into  the  hot  wells  or  feed  tanks.  The  exhaust 
pipes  from  the  hot  wells  terminate  in  a  nozzle  ejector.  * 
correctly  shaped  so  as  to  avoid  water  hammer.  As  originally 
designed,  the  steam  was  first  passed  through  a  coil  immersed 
m  the  hot  well.  This  resulted  in  excessive  back  pressure, 
w-hicn  materially  restricted  the  capacity  of  the  pumps,  and 
the  coils  were  therefore  cut  out.  Except  in  the  hottest 
weather,  when  the  vacuum  temperature  and  condensate  tem- 
perature are  high,  we  recover  practically  all  the  heat  in  the 
e.xhaast  steam. 

It  is  only  rarely  that  we  have  been  unable  to  utilise  the 
whole  of  the  heat  energy  in  the  feed  puhip  exhausts,  but  some 
18  months  ago  when  the  river  temperature  at  Vereeniging 
rose  to  36  deg.  C,  three-quarters  or  more  of  the  heat  in  the 
feed  pump  exhaust  was  sent  to  atmosphere,  the  difference 
between  the  condensate  and  the  feed  temperature  being  only 
about  '2.7  deg.  C.  This  condition  of  affairs  was  principally 
due  to  the  fact  that  there  was  only  about  five  or  six  feet  head 
at  the  feed  pump  suctions,  and  this  illustrates  the  importance 
of  considering  this  point  in  power  station  design.  The  hot 
well  should  always  be  placed  at  such  a  height  that  the  feed 
pamps  will  keep  their  suction  whatever  the  temperature  of 
the  feed  water  may  be.  All  steam  traps  discharge  into  the 
h-.t  well.  The  quantity  of  heat  recovered  in  this  way  is 
indeterminate,  but  there  is  no  doubt  that  the  expense  of 
catrving  the  drains  to  the  hot  wells  is  amply  repaid  in  the 
s-iving  of  the  heat  effected.  On  the  total  quantity  of  water 
evaporated  at  all  our  stations,  a  1  deg.  C.  gain  in  feed-water 
temperature  is  worth  about  £-50  a  month  to  the  company. 

The  Power  Company  is  a  very  large  consumer  of  its 
own  power.  About  4.7  per  cent,  of  the  electric  units 
generated  at  our  different  stations  are  absorbed  in  electrically 
driven  auxiliary  machinery,  draught  fans,  service  pumps, 
mechanical  stokers,  and  other  sundry  auxiliary  plant.  Ex- 
pressed in  kuowatt  hours  this  means  that  the  electrically 
driven  auxiliaiies  in  the  power  stations  use  over  36,000,000 
units  per  annum.  This  is  incidental  to  an  annual  output  of 
electricity  and  air  of  840,000,000  kw. -hours.  Even  at  100  per 
cent,  load  factor  this  is  equivalent  to  a  load  of  4,150  KW., 
which  is  a  somewhat  striking  figure,  and  leads  one  to  the  con-, 
elusion  tliat  the  efficiency  of  auxUiarN  plant  should  receive 
very  careful  consideration.  It  should  also  be  borne  in  mind 
that  the  greater'  part  of  our  auxiliary  planr  is  steam  driven, 
all  the  circulating  water  and  air  pumps  for  the  l.irge  machines 
being  turbine  driven.  If  these  were,  s^le-.trically  driven  the 
units  used  on  the  works  would  indeed  becoi."o  a  really  for- 
midable total. 

Efficiency  in  the  operation  of  any  station  can  only  be 
obtained  by  close  supervision.  In  commercial  operation, 
although  the  same  supervision  cannot  be  exercised  as  in  a 
test,  the  operating  data  returned  should  be  sufficient  and 
accurate  enough  to  form  a  reliable  opinion  of  the  performance 
oi  the  plant.  The  most  difficult  thing  to  measure  is  the 
quantity  of  steam  used  in  the  turbines.  None  of  the  ordinary 
forms  of  water  meter  we  have  tried  gave  us  sufficiently  accu- 
rate or  consistent  figures.  The  arrangement  until  recently  in 
use  at  all  our  stations  consisted  of  an  orifice  inserted  in  some 
convenient  place  in  the  condensate  pipe,  and  the  difference 
in  the  pressure  on  the  up  and  down  stream  sides  of  the  orifice 
was  measured  by  means  of  a  mercury  manometer,  a  simple 
U  tube.  The  quantity  of  water  flowing  through  the  orifice 
varies  as  the  square  root  of  this  pressure  difference.  A  scale 
fixed  to  the  manometer  gave  us  the  rate  of  flow  at  any  instant 
in  lb. /hour. 

In  commercial  work,  with  readings  taken  every  half-hour 
by  the  turbine  driver  and  not  a  skilled  observer,  the  results 
obtained  were  not  as  accurate  as  we  would  have  liked,  and 
we  have  therefore  discarded  this  method  of  water  measure- 
ment, and  for  the  time  being  .all  the  water  figures  are  esti- 
mated. 
vThe  problem  of  increasing  eificiencies  is  two-fold.  First, 
how  to  use  coal  to  the  fullest'advantage.  both  with  regard  to 
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tixtiacung  the  aiaximuai  uiuount  of  lioat  energy  from  it  and 
also  tho  recovery  of  the  innumerable  by-products  which  it  con- 
tains. Second,  "how  to  use  to  the  fullest  extent  the  heat 
available  when  coal  is  used  either  directly  or  indiivctly  for 
jienerating  steam  in  boilers.  This  problem  is  one  of  the  very 
greatest  importance  from  the  economic  and  national  point  of 
view,  especially  in  England.  It  is  not  of  such  great  impor- 
tance in  South  Africa  as  it  is  in  industrial  countries,  such  as 
Great  Britain  and  the  U.S..^.  In  South  .|^frica  coal  is  rela- 
tively cheap  and  the  consumption  is  relatively  low. 

Steam  po\Ver  engineers,  especially  in  England  and  America, 
have  been  investigating  tho  problejii  principally  from  the  point 
of  view  of  increasing  turbine-house  efi';ciencies.  quite  apart 
from  any  possible  increase  in  boiler-house  etliciency,  or  the 
recovery  of  by-products.  .\s  a  njatter  of  fact,  there  is  pro- 
bably greater  scope  for  economies  in  the  boiler  houses  of  the 
world  than  in  turbine  and  engine  houses;  yet  if  we  leave 
out  the  question  of  by-products,  there  is  not  the  same  margin 
for  economies  in  a  well-conducted  boiler  house  as  there  is  in 
the  turbine  house. 

With  the  present  design  of  plant  annual  boiler-house  effi- 
ciencies of  76  per  cent,  and  80  per  cent,  are  not  unknown, 
but  we  should  be  very  much  surprised  to  hear  of  a  turbine 
house  returning  an  average  annual  efficiency  of  20  per  cent. 
per  unit  sent  out.  The  chief  rea.?on  for  this  is  that  turbine 
machines  to-day  work  on  such  a  small  range  of  available 
energy,  that  although  the  turbine  itself  may  be  a  relatively 
efficient  machine,  not  more  than  20  per  cent,  to  22  per  cent. 
of  the  total  energy  is  utihsed  even  under  the  most  favourable 
conditions.  Until  some  genius  arises  who  will  show  the  way 
t<5  recover  the  energy  at  present  lost  in  the  circulating  water 
and  which  to-day.  even  in  well-operated  power  stations,  re- 
presents 60-70  per  cent,  of  the  total  Energy  in  the  coal,  the 
mo.st  pronii^ng  direction  in  which  to  increase  the  available 
energy  is  by  mcreasing  both  steam  pres-sure  and  temperature. 
With  regard  to  the  improvement  in  steam  efficiency  brought 
about  by  the  use  of  higher  pressures,  it  appears  to  us  that 
increases  in  pressure  should  be  balanced  ^y  increases  in  tem- 
Ijerature,  otherwise  it  is  difficult  to  see  that  turbine  efficiency 
will  even  remain  as  high  as  it  is  at  present,  unless  some 
scheme  of  reheating  between  .stages  is  adopted.  This  is  be- 
cause an  increase  in  pressure  alone  will  result  in  a  lower 
dryness  fraction  at  the  low  pres.sure  end  of  the  turbine.  On 
this  account,  and  at  the  risk  of  laying  ourselves  open  to  the 
charge  of  being  conservative,  we  express  the  view  that  pro- 
gress will  best  be  served  by  increasing'  pressures,  not  at  one 
bound  to  .JOO  or  000  lb.  per  sq.  in.,  but  by  gradual  stages,  as 
although  the  theoretical  gains  which  can  be  shown  are  very 
substantial,  it  is  not  at  all  certain  that  they  can  be  realiseil 
in  practice. 

Considering  the  matter  in  all  it.s  bearings,  we  are  of  opinion 
that  a  considerable  proportion  of  the  gain  in  efficiency  will 
also  be  neutralised  by  increa.sed  maintenance  and  capital  cost. 
In  times  of  stress  like  the  present  the  Government  calls  to 
its  aid  the  entire  engineering  strength  of  the  country.  There 
is  no  stinting  of  public  money  for  experimental  work  in  con- 
nection with  the  war,  and  it  is  now  realised  that  the  work 
of  the  engineer  is  one  of  the  principal  factors  in  the  war. 
Unfortunately,  this  view  is  only  taken  when  it  is  too  late 
to  be  of  the  greatest  use.  National  greatness  and  strength  in 
war  are  more  dependent  on  the  energies  of  a  people  in  peace 
tiine.  and  we  submit,  as  is  the  case  to-day,  so  in  norma!  times 
it  is  the  engineer,  using  this  term  in  its  broadest  .sense,  who 
plays  the  principal  part  in  national  greatness.  This  leads  us 
to  the  conclusion  that  while  to  one  man  or  to  one  firm  of 
inanuf.icturers,  the  decision  as  to  whether  he  will  risk  his 
reputation  or  their  financial  position  in  a  radical  change  in 
engineering  practice,  is  a  very  great  undertaking,  to  a 
GoveiTiment  such  a  burden  i.s  a  light  one.  We  submit,  there- 
fore, that  pioneer  work  of  this  description,  when  endorsed  by 
a  representative  institution  or  committee,  should  be  cheerfully 
undertaken  by  the  Government  as  a  national  obligation. 


THE     APPLICATION    OF    ELECTRIC    WELDING 
TO    SHIP    CONSTRUCTION    AND     REPAIR.  . 


We  have  received  from  Capt.  James  Caldwell,  E.E.,  of  the 
Welding  and  Labour-Saving  Division  of  the  Admiralty 
Labour  Department,  who  has  recently  been  investigating  the 
above-named  subject  in  this  country" and  the  United  States. 
the  following  information  :  — 

The  sj-stems  of  electric  welding  which  are  now  being  em- 
ployed to  a  limited  e.xtent,  wi'th  every  prospect  of  consider- 
able further  apphcation  in  the  fabrication  of  ships,  are  ;  — 

1.  Resistance  welding,  comprising  butt,  spot,  and  line 
methods. 

2.  .^rc  welding,  employing  either  bare  or  flux-covered  metal 
electrodes. 

Butt  welding  is  suitable  for  the  joining  of  bars  which  con- 
stitute the  longitudinal  members  of  a  concrete  ship,  but  the 
service  applications  in  a  shipyard  are  limited. 

Spot  welding  has  been  largely  used  to  unite  sheets  or  thin 
plate  where  a  continuous  v.-eld  or  joint  is  not  required.  The 
two  sheets  are  placed  between  electrode  clamps  which  press 
them  together;  current  is  then  switched  on.  and  the  surfaces 
in  contact  are  brought  up  to  a  welding  heat.    The  pressure 


IS  maintamed  alter  current  is  oil  until  suilicieut  cooliii;; 
occurs.  The  sheets  are  then  moved  on  to.  tho  next  spot  tn 
be  welded,  and  the  operation  is  repeated.  Work  so  welded  i.- 
therefore  united  l)y  a  line  of  small  welds  or  spots,  and  may 
be  compared  to  llush  riveted  work. 

Further  developments  of  this  method,  which  comprise  the 
riveting  of  much  thicker  plates  as  required  for  the  hull  of  a 
ship,  have  been  applied  in  America  recently.  It  would  appear 
that  spot  welding  is  eminently  suited  to  replace  riveting  and 
caulking  to  a  very  large  extent'  in  the  future. 

Line  welding  is  somewhat  similar  to  spot  welding,  with  n 
continuous  line  jointure  which  is  obtained  by  passing  th.> 
steel  between  roller  electtodes. 

Whereas  arc  welding  with  bare  metal  electrodes  has  until 
quite  recently  been  almost  exclusively  u.sed  in  Ainerica,  the 
llux-covered  metal  electrode  has  had  most  extensive  use  in 
Britain. 

(a)  With  the  bare  metal  electrode  sy.stem  of  arc  welding  an 
arc  is  struck  between  a  rod  of  metal  and  the  work.  The  heat 
then  generated  at  this  point  melts  a  small  pool  on  the  parts 
to  be  welded,  and  additional  metal  is  deposited  from  the' 
electrode  in  a  molten  state,  thereby  forming  a  firm  union 
between  the  new  and  the  old  metal,  if  certain  precaution - 
are  adopted  to  ensure  even  application  and  the  prevention  '  : 
porous  metal  due  to  excess  of  cmTcnt. 

To  prevent  oxidisation  the  metal  rod  is  sometimes  coatc^i 
with  a  sleeve  of  insulating  material  which  decomposes  will' 
the  heat,  and  surrounds  the  molten  metal  with  an  inert  ga:- 
[h)  The  flux-covered  electrode  system  of  arc  welding  mo>' 
commonly  used  in  this  country  provides  for  the  metal  eloc 
trodes  being  encased  in  a  flux  composition  which  become - 
molten  at  the  arc  so  that  the  added  metal  is  at  no  tinv 
exposed  to  o.xidisation.  When  properly  applied,  this  flu-^ 
fonns  a  silicate  slag  of  suitable  viscosity  which  floats  on  tb- 
metal  surface  until  removed,  when  cold  by  tapping  with 
small  hammer  and  using  a  wire  hand  lirush.  .4rc  weldin. 
whether  carried  out  with  bare  or  flux-covered  electrodes,  h\\- 
a  wide  application  to  ship  construction  and  repair. 

For  carrying  out  spot  welding  altoraating  current  is  neces- 
.sary.  The  supply  voltage  is  inpmaterial.  as  a  transforniei 
forms  part  of  each  machine.  With  spot  welding  it  was  for- 
merly understood  that  the  metal  adjoining  the  weld  becam. 
very  brittle  when  subjected  to  vibratory  stresses,  the  line  n: 
juncture  between  plates  containing  a  layer  of  oxide,  whit  . 
considerably  weakened  the  weld,  and  difficulty  was  expei : 
enced  in  obtaining  sufficient  adhesion.  However,  with  rc 
cently  developed  machines  provided  with  gear  to  give  sulii- 
cient  pressure  to  close  the  plates,  and  by  the  use  of  increa.sed 
current,  the  latter  difficulties  have  been  overcome,  whereas 
crystallisation  does  not  occur  to  any  appreciable  extent  wit' 
thick  plate  work. 

A  spot-welding  machine  suitable  for  thick  plates  is  a  heav 
tool  weighing  several  tons,  and  is  therefore  most  efficiently 
employed  as  a  stationary  plant.    It  is  therefore  recommended 
that   in    the   first   instance  spot,  welders  be  confined   to   the 
fabrication  of  internal  ship  parts.     Spot   welding  work  m^r 
be  made  more  or  less  watertight  by  reducing  tho  spacing  ■ 
the  spots  even  to  the  extent  of  making  adjacent  welds  overl;i| 
When  sixit-welding  bulkhead  plates  and  framing,  it  is  advis 
able  for  this  rea.son  to  weld  alternate  si>ots  in  one  operation, 
then  transversing  the  work  again  to  complete.     Unfortunately 
at  the  present  time  spot  welding  cannot  be  applied  extensively 
in   this  country  owing  to  the  impossibihty  of  obtaining  the 
necessary  machines  and  suitable  electrical  apparatus. 

No  sweeping  decisidh  can  be  made  as  to  the  relative  meiit 
of  arc  welding  by  means  of  bare-metal  and  flux-covered  met,! 
electrodes.  There  are  certain  conditions  that  seem  to  pi' 
elude  the  universal  adoption  of  any  one  of  these  method.-. 
T5ot{i  bare  and  flux-covered  metal  electrodes  are  effect r. 
with  direct-current  supply,  provided  the  voltage_and  cum;: 
at  the  arc  are  kept  within  the  de.sired  range.  To  obtain  \- 
duction  in  the  line  voltage,  a  motor-generator  or  rotai 
balancer  must  be  employed. 

Bare-metal  electrodes  are  not  now  suitable  for  use  with 
alternating  current,  although  there  are  certain  investigations 
afoot,  .such  as  the  "  Holslag  "  transfonner,  that  would  .seem 
to  make  it  po.ssible  to  u-se  bare  electrodes  with  a.c.  suppl- 
The  residts  obtained  with  flux-covered  electrodes  are,  h<  ■ 
ever,  quite  satisfactory,  and  particularly  good  penetration  i^ 
secured  with  certain  types  of  electrodes.  With  the  latter  the 
supply  may  be  taken  direct  to  the  arc  through  a  "Holslag" 
transformer,  or  110  volts  may  be  obtained  with  a  static 
transformer,  the  current  regulation  at  the  arc  being  main 
tained  by  a  regulating  resistance  in  series. 

As  regards  the  respective  merits  of  bare  and  flux-coveiv  i 
metal  electrodes  for  arc  welding,  apart  from  electric  supply 
conditions,  there  is  no  reason  why  a  correct  weld  by  either 
method  .should  not  be  made  to  approach  the  tensile  strength 
of  the  original  plate. 

By  virtue  of  the  annealing  properties  of  the  slag  and  th'^ 
absence  of  oxidisation  in  added  inetal,  the  flux-covered  elec- 
trode is  superior  in  respect  of  the  ductility  of  the  weld. 

The  flux  may  be  made  tlje  vehicle  of  constituents  which 
will'  give  desired  characteristics  to  the  added  metal.  Porosity 
or  piping  will  also  be  reduced  by  thekuse  of  flux-covered 
electrodes.  \ 

The  bare-metal  electrode  is  the  cheaper  if  connected  direct 
to  the  general  electric  supply  system.    Ifr  is,  however,  mor-- 
usual   practice  in   .\merica  to  provide  an   auxiliary  machin 
with  substitutional  resistance  or  other  regulating  feature?  t 
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give  the  cowect  current  at  the  arc,  whereas  with  flux-covereJ 
electrodes  no  such  refinement  is  necessary. 

The  power  required  and  the  cost  of  the  equipment  vary 
with  the  number  of  welders  in  use,  the  chara<;ter  of  the  work, 
and  the  method  employed.  The  larger  the  number  of  welders 
ill  simultaneous  use  the  more  closely  the  total  power  needed 
will  approximate  to  the  sum  of  the  averages,  so  that  installa- 
■tions  providing  for  many  welders  are  relatively  less  costly  in 
regard  to  power  plant  than  small  installations,  with  only  a 
i".v  welders. 

(impaling  welding  with  riveting  by  eUminating  the  routine 
marking  and   punching,   reamering,   and   caulking,   to   say 

ihing  of  the  planed  butt  straps  and  insertions  at  watertight 

iiU,   there   is  ample  margin   to  cover   the   cost   of   similar 
-truction  by  means  of  electric  welding  until  the  process  is 

iiidardised,   when  costs  would  be   further  reduced. 

Tlie  mo.st  important  point  in  favour  of  estending  the  use 
■  r  ./lectric  welding  is  the  reduction  in  the  amount  of  I.Tboui- 

(■mnpared  with  the  present  charge  under  this  head,  which 

'    Twenty-five  per  cent,  for  bargev  tank,  and  deck  structure. 
.V  Fifty  per  cent,  for  smith  work. 
;.  Seventy-five  per  cent,  for  selected  details. 
I'lirthermore,    superfluous    material    in    the    form    of   over- 
i.il'ping  riveted   plates  and  of  angles  and  brackets  would  be 
in~.iderablv  reduced. 


THE     "D.K.  30" 


VENTILATED 
MOTOR. 


TR.AMWAY 


III.  conditions  under  which  tramway  motors  operate  are  well 

mwu   to  be  the  reverse  of  ideal.    Many  of  the  difficulties 

I  iated   with  the  design  and  operation  of  tramway  motors 

iild  be  obviated  if  a  really  satisfactory  system  of  ventilation 

.wuld  be  provided,  and  with  this  object  in  view  Messrs.  Dick, 

Kerr   &   Co.,    Ltd.,    have   recently   placed   on    the   market   a 

jiositively    ventilated    type    of    traction    motor,    w'hSch    will 

strongly  appeal  to  those  engineers  who  favour  the  ventilated 

type  of  motor. 

This  machine,  known  as  the  "D.K.  30,"  is  of  the  interpole 
i'.pe,  a.nd  in  general  design  follows  the  firm's  standard  prac- 
'h-e.  It  is,  however,  supplied  with  either  split  frame  (as 
illustrated)  or  box  frame,  which  latter  construction  is  now 
iiiiding  favour  particularly  aliroad ;  the  frame  itself  is  of  high- 


30  "  Traction  Motor. 


iiieability  cast  steel,   fitted   with   separately  cast  armature 

I  ling  boxes  on  either  side,  which  are  firmly  bolted  to  the 

'['IP.    This  gives  a  very  rigid  construction,  and  one  which 

ilitates  dismantling  for  insi>ection,  as  the  armature  can  be 

:iined  in  position  while  the  bottom  half  of  the  split  frame 

iiinoved  or  can  be  removed  with  it  if  necessary.     The  solid 

aiiiiature    bearing    boxes    are    also    an    cft'ective    preventative 

of  oil  creepage  into  the  interior  of  the  shell. 

T\\e  main  pole  pieces  are  built  up  of  laminated  steel  puiich- 

-~.  riveted  together,  and  are  interchangeable  and  fitted  with 

iiier    wound    coils;    these   coils   are    specially   insulated    to 

ilistand  moi.sture  and  high  temperature  conditions,  and  are 

iiriiily  held   in   position   by   flat   steel   springs,   by   means   of 

which  any  shrinkage  of  the  coil  is  automatically   taken  up. 

The  interpoles  are  solid  steel,   with  field  coils  clamped  into 

position  by  screws. 

The  armature  is  of  the. firm's  standard  construction,  special 
air  ducts  being  provided  in  the  core  for  ventilation  purpose?. 
To  ensure  that  this  ventilation  is  satisfactory  and  positive,  a 
(liiiible-dow  exhaust  fan  of  compact  fonn  is  fitted  to  the  arma- 
ture which  draws  one  current  of  air  through  the  annature 
liuniiiations,  and  another  over  the  field  coils. 

This   air  enters .  the   motor   casing    through    inlets   of   con- 

siderablo  area,  which  are  located  behind  the  commutator  lid, 

where  they  are  protected  from   dust  and  water,  and  is  <lis- 

iharged   thVough   outlets   at   the   pinion   end,    in   a   similarly- 

protected  position;  both  the  air  inlets  and  outlets  are  fittr.i 

ith  coarse  protective  screens,  shaped  so  as  not  to  restrict  tlie 

lime  of  air  entering  or  leaving  the  air  ducts.    The  volume 

air  and  its  velocitv  are  such  that  any  dust  entering  the 


casing  is  carried  right  through  and  expelled,  an  operation 
which  the  smooth  direct  air-passages  gi'eatly  facilitates,  as 
also  the  fact  that  no  reversal  of  direction  of  air  current  occurs 
in  the  motor. 

The  cooling  effect  resulting  from  this  positive  system  of 
ventilation  increases  the  continuous  cajracity  of  the  motor  to 
70  per  cent,  of  the  one-hour  rated  capacity,  as  compared  with 
a  value  of  only  40  per  cent,  with  the  unventilated  type  of 
motor.  .  , 

It  is  unnecessary  to  emphasise  the  vaUte  of  this  feature  as 
it  i.s  nhvious  that   in  tramway  operation  the   capacity  of  the 


-BoTTu.M  Hali"  of  Split  Fr.vme.  showing 

PoI.E   F.\CF.S. 


motor  for  continuous  operation  during  periods  of  8  or  10  hours 
is  far  more'  important  than  its  one-hour  rating,  and  due  tr; 
the  cooler  running  conditions  the  life  of  the  insulation  i.- 
increased,  as  it  is  unlikely  to  suffer  from  the  effects  of 
overheating. 

The  bearings  of  the  armature  as  well  as  thusi'  tor  the  axle 
suspension  are  lubricated  by  means  of  woul  ^^a~t.  and  horse- 
hair saturated  in  oil,  a.  special  channel  bemj^  ra,-t  m  the  bear- 
ing box  for  oiling:  the  motor  is  also  adapted  for  ring-lubrica- 
tion, and  ow'ing  to  the  oil  storage  capacity  provided,  the  bear- 
ings will  operate  for  long  periods  without  attention. 

The  motor  is  fitted  with  the  firm's  standard  bru.sh  gear ; 
the  axle  is  provided  with  a  forged  steel  pinion  cut  from  the 


Fig.  3. — Ahm.aturl,  showi.vg  iiciuele-flow  Exh.aust  F.\n. 


gear  wheel,  the  gearin,; 
case  supported   from  the 


solid,  which  mcsjio,^  with  a  cast  steel 
being  enclosed  in  a   niallealile  iron 
frame. 

The  "  D.K.  30  motor  is  designed  for  a  narrow  (one  metiei 
gauge,  and  rated  at  40-h.p.  when  operating  on  500  volts  at  a 
siieed  pf  o'JO  R.P.M.;  it  is  claimed  that  it  remesents  a  great 
advance  on  existing  designs,  even  of  the  ventilated  type,  both 
in  efficiency  and  all-round  n'lialiihty.  and  is  specially  adapted 
for  use  under  the  conditions  met  with  in  British  tramwav 
oi>eration. 


,  Electric  Salt  Extraction  in  Norway.— A  companr,  with 

a  capital  of  20.000,000  kroner,  is  about  to  start  the  exploitation  on 
a  larsre  scale  of  Prof.  Helland  Hansen's  method  for  extracting  salt 
from  sea-water.  It  will  probably  ))e  found  expedient  to  erect 
several  works  along  the  coast,  as  more  electrical  energy  becomes 
available.  The  comparatively  lai'ge  capital  is  necessary  on  account 
of  the  large  plant  needed,  pumping  stations.  \c..  absorbing  the 
bulk  of  the  power  ;  the  production  of  the  salt  itself  only  re<inire.5 
a  small  amount  of  energy.  Stavanger  has  been  mentioned  as 
likely  place  for  the  first  factory,  and  the  Glaamfjord  for 
second. 
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NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

Readtrs  are  inrited  to  submit  particularf  of  vew  or  improved 
derieet  and  apparatus,  ichieh  toill  be  published  if  considered  "f 
tiifKcient  interest. 

New  Watertight  Lantern. 
Messes.  Si.mplex  Condi  its,  Ltd.,  of  Garri-son  Lane,  Birmin<;ham. 
have  recently  issued  a  mailintr  canl.  Xo.  tiTii,  dealin<r  with  their 
ntw  ileep  watertifrht  lantern,  of  which  the  foUowinjr  is  a  short 
.lescription  : — The  lantern  is  cast  with  a  deep  recess  in  the  top,  into 
which  the  lamphokler  fits.  The  deep  cast  body  and  standard  well 
irla*s  make  a  pleasing.',  well-balanced  combination,  and  avoid  the 
.'n'cessity  of  stockiii<r  extra  deep  well  i,'la?ses.  which  at  the  present 


Fig.  1. — Simplex  Watertight  Lantern. 

time  are  more  difficult  to  obtain  than  the  standard  glasses.  This 
deep-body  lantern.  fi>r.  1.  used  with  the  firm's  new  sheet-metal 
shade,  thii-ows  the  light  downwards,  and  none  is  wasted  liy  hori- 
zontal rays.  The  inner  reflecting  surface  is  white,  and  if  regularly 
cleaned  it  is  claimed  that  a  better  li?ht  is  given  on  the  ground  than 
with  any  other  lantern  on  the  market.  The  card  will  be  sent  to 
jeaders  upon  retiuest. 

New  Arora  Fires. 

Two  years  ago  we  recorded  the  progress  made  by  the  Aroka  Co., 
of  Loughborough,  Leicestershire,  which  started  work  in  May.  1915, 
in  premises  which  already  contained  a  foundry  and  engineering 
workshop  ;  since  then  the  demand  for  the  firm's  electric  fires  has 
developed  so  much  that  the  erecting  shop  has  had  to  be  extended 
to  about  five  times  the  original  floor  space,  and  the  output  for 
111]  ^  is  likely  to  be  three  times  that  of  I'JIT.  A  leaflet  which  is 
now  being  issued  describes   two  new  Arora  fires  :  a  l-KW.  fire,  and 


Fig,  2. — '■  Arora  '  4-kw,  Fire. 

a  1-bar  fire.  Xo.  10,  the  latter  baing  suitable  for  small  rooms  and 
kitchens.  We  illustrate  herewith  {fig-  2)  the  large  fire,  which 
resembles  the  smaller  patterns  previously  made,  but  is  standardised 
.with  1,000-watt  bars  instead  of  7.50-watt  elements,  and  is  controlled 
by  three  10-amp.  switches  ;  the  fire  stands  23i  in.  high,  and  weighs 
■io  lb.  The  firebox  is  interchangeable,  and  is  easily  attached  to 
front  castings  of  various  finishes.  The  small  Xo,  10  pattern  is 
reduced  to  the  simplest  form,  consisting  of  two  strong  castings 
which  contain  one  7.50-watt  bar.  It  measures  10|  •'  4-1  X  M  in. 
high,  and  we'ghs  7  lb. 


NEW   PATENTS  APPLIED   FOR,    1918, 

(NOT    VET   PUBLISHED.) 
^ipikd    expressly     for    lllis   journal    by    Messks.    Sefton-Jonbs,    O'Deu.    and 
STEPHE.VS    (successors   to   \V.    P,  Thompson  &  Co..  of    London),  Chanered 
Pateni  Agents,  285,  High   Holborn,    London,  W.C   1. 


machines."       Rkmv    Electric  Co, 

»o-elcctric    machines."      Remv    Elec- 

18lh,   1917.) 

A.    I'KESb.      August    19lh. 
s.     .August    19th.      (U.S.A.,    .\ugusl 

siai'lir    p.Tnels."      .M.    Pedder   h.sc> 


13,4J5.  "  Hammer  interrupters  (or  radiotelegraph)'."  Svekska  Aktiebo- 
i..«;et  G.\SACCl.-xit.'LATOK.     August  19th.     (Sweden,   September  Ulh,  1917.) 

13,459.  "Electric  burgl.nr-alarm  systems."  T.  GtNN,  Ltd.,  &  H.  J. 
Ckibbles.     .August  19th. 

13.473.  "  Regulators    lor  dynamo-electrii 
August   19th.     (U.S.A.,  July   I'Jth,   1917.) 

13.474.  "  Regulating    devices    for    dvnoi 
TKic   Co.     August   19lh.     (U,S,A.,   Augusl 

13.476.  "  Electrical    Ignition    systems." 

13.477.  "  Energiser   ciix:uits."     A.    Pre; 
l.lih,  1917.) 

13,493.     "  Combined    electric    switch    am. 
A.    Pekuv.      August   aOlh.      " 

13,499.    "  Directive    wireless    telegraphy."     E,    R,    Clarke.      August   20th- 

13,ol0.  "  Signalling  on  primaries  of  telephone  or  telegraph  phantom  cir- 
cuits."    E.  S.  RiTTEK.     August  20lh. 

13,318.    *' Alternating-current   generators."     T.    F,    Waix.     August    20th. 

13,j20.  "  Combination  night-light  and  electrical  heating  apparatus."  T, 
(J.   1-".   JOKOENSEN.     August  20ih.     (Norway,  August  20th,  1917.) 

13,.521.  "  Ignition  devices."  E.  C.  R.  M.uiKs  (Splitdorl.  Electrical  Co.). 
.August  20th. 

13,o34.  "  \'ibrating  decelerating  relays."  V.  Ukeeze  and  A,  West  &  Co. 
August  20th. 

13,536.    "  Method    of    determining    direction    of    distance    sources   of    electro- 
ireless  radiation."     F.   .At>cocK   &   R.    E.    Ellis   (.Adcock).     .August 


20lh. 

13.539.     "  Pocket 
(Chkliar   &  Theodor) 

13,344.    "  Dynamos 
21st, 


eleclri 


■ic     lamp."        I 

Atigust  20lh. 

Kvlding."      F. 


13,54ft. 


al   fuse  distribution   box 


Augusl   23rd. 


Chkliak,    W.    King. 
'.    Gibbons.     .AuguSl 

TOM    &    .A.    C.    ROBIS- 

OK.      .August    21sl. 


"  Electric 
gust  21st. 

13,578     "  Automatic    telephor 
r.es.    L.    M.    Ericsson   &   Co.). 

13,583.  "  Magneto-electric  machines  for  ignition  in  internal-combustion 
engines,"  BKirisii  '  L,  M.  Ericsson  .Man^f.^ctukinc  Co.  &  .A.  Brooks. 
.August  21st. 

13,607.  "  Treating  gases  and  vapours  electrically."  W.  I'.  Hooi  N.iOtE. 
.August  21st. 

13,614.  "  Operating  distant  devices  bv  electro-magnetic  uaves."  .A.  ti. 
Blo.vv,m    (Kiissische  Akt.   G-^.   L.   -M".    Ericsson   &   Co.).     August  21st. 

13,633.  "Apparatus  for  sending  messages  in  the  Morse  alphabet."  H.  O. 
Andrews  &    Rodney   Engineering  Co,     .August   22nd. 

13,(>42.    "  Cleaning    metals   by    electrolysis."     I.   JASCOWITZ.     .August   22nd. 

13,653.  "Electrically-heated  balloons."  J.  VV.  Meek  &  F.  J.  Turquand. 
August  28nd. 

13,691.  "  Ignition  mechanism  of  internal-comBustion  engines."  AV.  G. 
I  KIN.     .August  22nd.  ^ 

13,698.  "  Electrical  device  for  automatically  indicating  correct  tempera- 
ture of  electrically-heated  steel  before  quenching  to  obtain  correct  hardening 
thereof."     H.   AoEXandck,   A.   Imbery    S:   W.   T.    \int.     August  22nd. 

13,717.    "Electric   ad.iptors,   &c."     N.    .\'|cI.ean.  •  August   23rd, 

13,722.  "  Trip  switches  for  controlling  electric  circuits."  P. 
.»ND   J..  A.    Hirst.     August  23rd. 

13,733/4.     "  Electric    heiiters."     J.    R.    Qlain.      August   23rd. 

13,752.  "  Alternating  current  dynamo-electric  machines."  Bri 
sun-Houston  Co.,  F.  H.  Clocgh,  H.  W.  Taylor  &  F,  P.  Wiiita 
23rd. 

■  13,756.  "  Electrical  instruments  for  signalling  on  railways."  F.  \V. 
Leake  and  Tver  &  Co.     August  23rd. 

13,757.  "  Means  for  indicating  corrections  to  be  applied  for  deflection  or 
elevation  when  firing  at  moving  targets."  .A.  G.  Bloxam  (Russische  .Akt. 
Ges.    L.    M.    Ericsson   &   Co.).     August   23rd. 

13,7,58.     "  .Automatic    telephone    systems."      J.    H.    Taylor.      August    21st. 

13,767.    "Electrical    relays."     c' B.    HiRLOw.     August  23vd. 

13,791.    "  Selftling-switch"s    for    automatic    telephone    systems."     Automatic 

It^tl'BONE    M.ANUF.ICTIRIVG    CO.    &    J.     S.AVIN.       AugUSt    24th, 

13,810.  "  Eleclric.il  synchronising  gear  (or  .t  roplane  guns."  \.  rrsTV. 
August  24th. 


Brook 


TisH   Tho.m- 
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PUBLISHED   SPECIFICATIONS. 


191T. 

.M.iclllNiib.         D.     K.     .Morris.        February    24lh, 
(117,821.) 

5,693.    .Macneiometers^  for  "measuring    weak    ma 
entc  de   Cruz.     April   23rd,   1917.      (Cognate  appli< 

9,312.    Electromagnetic    lock-out    switch, 
Bossom.      June    28th,    1917.      (Cognate 

10,952.       EtECtRlC     DIAPirR.VGM     HORNS. 

Co.)..    July   30th,    1917.      (117,838.) 

11,289.  Self-:;eculatinc  dynamos.  A 
and   Co.     August  4th,   1917.     (117,649.) 

11,399.  .Automatic  regul.^tor  for  el 
Sth,   1917.     (116,853.) 

12,114,      CoCING     Ari'LIANCES     for     Sl'ARKING     PLUGS     OF     INTERVAL-COMBUSTIOM- 

ENGINE  CYLINDERS.     J.  Pomcroy  &  F.  L.   Varty.     August  23rd,  1917.   (117,859.> 
15,394.     Systems   of    electric   transmission.      British    Thomson-Houston    Co. 
(General    Electric    Co.,    U.S.A.).     October ,  2Srd,    1917.      (117,867.) 

16,339.     Deposition  of  metals  by  electrolysis.    \i.  A.  Bolton  &  A.  Walker. 
November   8th,    1917.      (117,872.) 

X9XS. 

262.     Ei.ectrically-ope'jated    diaphragm    horns.      \V.    H.    Petersen    and    All- 

Svcnska    Elektriska    Aktiebolaget,      January    4th,    191S.      (I17,6al.j 


NETic   fields.     J.    L,   Val-  ■ 
ition,   7,444,17.)     (117,825.> 
West    &    Co.    and    R.    V. 
application,   13,616/17.)     (117,830.) 
E.    C.    R.    Marks    (Sparks-Withington 

Midgley    and    C.    A.    \'andervelV 

MACHINES.      J.    Gehrig.      Augusl, 


Decimal     Coinage. — A    Royal    Commission    lias     been    ; 

appointed  to  consider  and  report  on  the  question  of  placing  our 
currency  on  a  decimal  basis  and  as  to  whether,  if  a  change  is. 
advisable,  the  Decimal  Coinage  Bill  introduced  into  the  House  of  ij 
Lords  by  Lord  Southwark  should  he  adopted.  Lord  Emmott  is 
chairman.  Communications  may  be  addressed  to  "  The  Royal 
Commission  on  Decimal  Coinage,''  Treasury  Chambers.  S,W.  1. 
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NOTICE    TO    READERS. 


in  view  of  the  Order  recently  issued  by  the 
Paper  Controller,  readers  are  urged  to  place  a 
definite  order  with  their  newsagents  for  regular 
supply  of  the  ELECTRICAL  REVIEW  weekly,  in  the 
event  of  difficulty  arising  in  so  doing,  a  subscription 
rate  order  should  be  forwarded  direct  to  these 
offices,  ELECTRICAL  REVIEW,  4,  Ludgate  Hill,  London, 
£  C  4. 


PEOGRESS     OF     THE     I.E.E. 

The  JoKnidl  o(  the  Institution  of  Electrical  Engineers  for 
July,  which  has  just  been  isstied,  contains  in  its  "  Institu- 
tion Notes  "  evidence  of  the  continued  activities  of  the 
Council  during  the  reces.s.  Tlie  most  important  matters 
before  the  electrical  industry  at  the  moment  are  the  Board 
of  Trade  Reports  on  Electric  Power  Supply  and  on 
Electrical  Trade  after  the  war,  and  the  Council  has 
appointed  a  Committee  to  report  on  them,  which  will 
include  representatives  not  only  of  all  the  more  important 
bodies  directly  coimecred  with  the  industry,  but  also  of 
some  whose  connection  is  indirect.  The  titles  of  these 
bodies  are  given  elsewhere  in  our  columns,  and  in  view  of 
the  breadth  of  selection  which  has  been  exercised,  we  are 
somewhat  surprised  to  note  the  omission  of  certain  othei-s 
whose  claims,  as  measured  by  the  importance  of  the  interests 
which  they  represent,  are  at  least  of  equal  weight.  For 
examples,  we  may  name  the  Association  of  Consulting 
Engineers,  the  British  Engineers'  Association,  the  Electrical 
Contractors'  A-ssociation,  and  the  Faraday  Society.  We  by 
no  means  favour  the  formation  of  large  and  unwieldy 
Committees  :  liut  we  are  puzzled  to  know  why  some  are 
taken  and  tbe  othtTs  left.  The  Committee  as  constituted 
will  include  representatives  of  private  interests  —  the 
British  Electrical  Federation  and  Edmnudsons"  Electricity 
Corporation — on  the  same  basis  as  the  I.M.E.A.  and  the 
B.E.A.M.A.  But  why  these  two  r  and  if  these,  why  not 
other  important  companies  ? 

In  this  connection  we  may  also  di-aw  attention  to  the 
Whitley  Heport,  which  has  been  generally  accepted  almost 
throughout  the  industrial  world  :  while  there  is  no  obliga- 
tion resting  upon  the  Council  of  the  Institution  to  take 
that  Report  into  consideration  in  appointing  the  Committee, 
would  it  not  be  an  appropriate  occasion  on  which  to  put  in 
force  the  spirit  of  the  recommendations  of  the  Whitley 
Committee,  by  inviting  the  Associations  which  represent 
the  subordinate  ranks  of  the  industry  to  nominate  repre- 
sentatives ?  We  have  in  mind,  in  particular,  the  Electrical 
Po^er  Engineers'  Association,  the  formal  recognition  of 
which  by  the  I.E.E.  is  recorded  in  the  Jouniiil,  and  the 
Electrical  Trades  Union.  It  is  well  known  that  the 
latter  body,  to  put  the  matter  in  a  mild  form,  is  not  in  good 
odour  with  the  electrical  cni>:ineering  profession,  for  various 
reasons  ;  but  we  submit  that  that  is  not  an  adequate  ground 
for  ignoring  its  existence.  The  closer  association  of 
employers  and  employed,  of  engineers  and  operatives,  is  now 
one  of  the  cardinal  principles  of  Briti.sh  industrial  policy  ; 
to  talk  about  it  whilst  refraining  from  action  is  not  merely 
evidence  of  insincerity,  but  also  a  decidedly  liarmful 
course  of  procedure,  and  we  suggest  that  this  important 
Committee  is  precisely^  one  of  those  bodies  upon  which 
Ijabour  is  justly  entitled  to  claim  representation. 

Another  intei'esting  item  in  the  "  Notes  "  relates  to  the 
promotion  of  the  Provincial  branches  of  the  Institution 
from  the  rank  of  "  Local  Sections  "  to  that  of  Territorial 
"  Centres."  We  are  not  sure  that  the  term  is  quite  the  best 
that  could  hav'e  been  selected  :  while  we  do  not  suppose, 
in  this  connection,  that  »  centre  is  a  point  within  a  circle, 
fi'om  which  every  part  of  the  circumference  is  ecpiidistant, 
it  is  rather  startling  to  read  "  The  Irish  Centre  to  include 
the  whole  of  Ireland."  We  grant,  however,  that  this  defini- 
tion is  in  perfect  harmony  with  the  traditions  of  the  Sister 
'Isle.  But  in  spirit  this  irajMrtant  step  commands  our 
whole-hearted  approval  ;  by  their  ethciency,  ability,  and 
energv    the    i|uondam     Local     Sections    have    abundantlv 
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(loinoustrated  the  justice  of  their  claim  to  rank  on  a  footiiiiT 
of  iMjuality  with  the  parent  stem,  and  we  congratnlate  them 
upon  the  recognition  of  this  fact.  Privilcires  slionld  carry 
with  them  corresp<inJin,i;  resixinsibilities,  and  we  are  trUvd  to 
see  that  this  is  also  recognised  in  the  decision  of  the  Council 
to  delegate  to  the  Territorial  Centres  some  of  the  functions 
hitherto  exenised  only  hy  the  Council  itself.  Incidentally 
we  may  recall  a  one-time  agitation  for  the  c<institution  of 
that  which  was  known  as  "  The  Institution  " — namely,  the 
memltership  attending  the  liOudon  meetings  —  as  the 
■•  London  Local  ^-tiou  "  ;  it  appears  to  us  that  the  new- 
system  of  nomenclature  greatly  strengthens  the  arguments 
in  favour  of  this  course,  and  w«  venture  to  suggest  that  the 
••  iletropolitan  Centre  "  be  added  \p  the  list,  ■.isjuiniiig  inter 
/inres. 

No  reference  is  made  to  the  stiitus  of  the  foreign  and 
colonial  branches  of  the  Institution  :  surely  something 
might  be  done  to  develop  these  on  similar  lines. 

It  is  interesting  to  compare  the  development  of  the 
Institution  and  its  sturdy  otV-shoots  with  that  of  the 
British  Empire,  as  accelerated  by  the  war.  In  both  cases 
we  find  a  parentage  of  locality,  but  a  brotherhood  of  per- 
sonnel, and  just  as  the  Dominions,  growing  in  strength  and 
influence,  have  advanced  from  the  position  of  dependencies 
governed  from  headquarters,  firet  to  that  of  limited  self- 
government,  and  finally  to  that  of  complete  autonomy, 
together  with  an  increasing  representation  in  the  Grand 
Councils  of  the  Empire,  so  has  the  Institution  by  similar 
stages  evolved  an  organisation  on  lines  which  form  a 
remarkably  close  analogy  with  the  Imperial  systefti.  The 
driving  force  in  each  case  has  been  the  pressure  of  public 
opinion,  and  thus  the  climax  constitutes  a  triumph  for 
ihose  democratic  principles  the  final  vindication  of  which 
is  the  supreme  war  aim  of  the  Allied  Nations. 

Apropos  of  nothing  in  particular,  the  Council  tacks  on 
to  its  resolution  a  clause  relating  to  the  co-operative  forma- 
tion of  local  Engineers'  Clubs,  which  wcjxre  sure  will  com- 
mend itself  to  the  members.  We  note  with  pleasure,  too. 
that  at  the  initiative  of  the  I.E.E.  a  "  Commercial  Elec- 
trical Development  Committee  "  has  been  formed,  which  is 
a  separate  organisation  independent  of  any  other  body,  and 
will  immediately  consider  the  development  of  electrical 
cooking  and  heating.  \  This  is  an  excellent  beginning  ;  but 
we  hope  that,  as  we  infer  from  the  title  of  the  new  Com- 
mittee, it  is  only  the  beginning,  and  that  the  Committee 
will  take  a  vastly  wider  view  of  its  functions  than  is  sug- 
•  gested  by  its  nominal  niisoii  d'efre.  We  hope,  in  fact,  that 
we  sec  here  the  germ  of  a  new  and  permanent  "  Industrial 
Committee  " — of  an  organisation  which  will  eventually  fill 
those  gaps  which  are  still  so  plainly  visible  in  our  electrical 
organism,  and  will  do  for  the  electricity  supply  industry  in 
this  country  what  the  Society  for  Electrical  Development 
and  the  National  Electric  Light  Association  have  done  for 
the  United  States.  We  shall  be  glad  to  know  in  due  course 
the  constitution  of  the  new  Committee,  and  the  programme 
of  operations  which  it  proposes  to  carry  out ;  and  in  the 
meantime,  we  congratulate  the  Council  on  the  getting  under 
way  of  developments  which,  though  few  in  number,  are  of 
material  importance,  and  nnist  have  involved  a  very  con- 
siderable amount  of  labour  and  negotiation. 


The  appeal  of  the  Canadian  editors  for 

Commu"ultions.  ^^^  ^'"P"'''  ^''^^^^  '^'"i""  ^°  "^^  '^s  influence 
to  secure  better,  quicker,  and  cheaper 
facilities  for  the  dissemination  of  news  throughout  the 
Empire  (Elec.  Rev.,  July  L'Gth,  p.  74),  has  now  been 
endorsed  by  their  confreres  of  the  Australian,  New  Zealand, 
and  South  African  Press.  The  visit  of  these  Colonial  and 
Dominion  leaders  of  thought  to  this  country  is  an  event  of 
the  first  importance,  for  it  has  enabled  them  to  secure  at  first 
hand,  from  personal  observation,  information  concernini; 
the  munitions  activity  of  the  Mother  Country,  the  readiness 
of  the  Fleet  for  all  emergencies,  and  the  operations  at  the 
battle  front  "  over  there."  Something  was  known  of  these 
acliievements  and  of  the  spirit  of  the  llother  Country 
through  the  restricted  service  of  news  supplied  over  the 
cables  ;  but  it  has  required  this  actual  visit  for 
the  whole  story  to  be  fully  understood.  They  will 
leturn     to     our     kith     and     kin     to     tell     them    many 


things  th^y  ought  to  know  already,  but  do  no' 
Naturally,  it  hiis  been  itnpossible  to  publish  eithci 
here  or  in  the  Colonies,  all  that  the  newspaper  man 
considei's  valuable  "copy,"  but.  apart  from  restrictions 
which  have  necessarily  to  be  imposed  in  the  interests  •• 
national  security,  there  are  other  obstacles  standing  in  tl' 
way  of  the  circulation  of  information  throughout  iIj' 
Hmpire.  Such  circumstances  quite  reasonably  reinfoiri 
the  demand  that  has  been  made  again  and  again,  in  tin 
interests  of  Empire  life  and  its  fullest  development,  foi 
ampler  fiurilities  to  be  made  available  for  telegraphic  trans- 
mission of  news.  Nothing  can  do  more  to  secure  co-ordi- 
nation of  thought,  unity  of  aim,  interest  and  action,  speedy 
conduct  of  commerce,  and  utilisation  of  Empire  resources, 
than  the  generous  provision  of  cabling  or  wireless  facilities. 
Some  of  the  Australian  visitors,  while  paying  well-merited 
compliments  to  the  service  afforded  by  the  British  cable 
companies,  are  emphatic  in  their  references  to  the  insuffi- 
ciency of  the  existing  cables,  and  want  at  least,  and  soon,  the- 
duplication  of  the, Pacific  cable.  They  also  find  the  land- 
line  charges  in  -  Australia  so  high  as  to  prevent  the 
small,  and  more  or  less  distant,  country  papers  from 
publishing  much  information.  Probably  this  part  of  the 
handicap  forms  a  domestic  problem  of  their  own,  and  one 
for  which  they  can  find  a  remedy  ;  it  is  hardly  a  matter 
which  we  at  Home  can  materially  influence.  The  same 
remark  applies  to  the  inefiicient  service  between  their  big 
cities,  where  messages,  it  seems,  have  been,  during  the  war. 
taking  twice  the  usual  time  owing  to  congestion  and  general 
inefiiciency.  Others  of  our  visitors  are  hopeful  concerning 
the  possibilities  of  wireless  telegraphy,  while  some  authorities 
ask  for  two  new  cables  across  the  Atlantic-,  one  across  the 
Pacific,  and  the  use  of  w'ireless  telegraphy  up  to  the  fullest 
limit  of  scientific  achievement.  There  does  not  seem  to 
be  unanimity  concerning  whether  facilities  should  be  State- 
owned,  but  there  is  a  general  demand  that  the  information 
communicated  over  them  shall  not  be  State-controlled.  This 
view  is  extremely  important,  for  it  is  most  undesirable  that 
intelligence  transmitted  from  Home  should  be  under  suspicion 
as  being  subject  to  CTOvernment  colouring.  A  spoon-fed  Press 
at  any  time  is  nauseous  to  reputable  journalists,  and  it  is 
entirely  opposed  to  democratic  tendencies.  Censorship  there 
must  be  up  to  a  point  under  conditions  of  warfare  such  as  now 
prevail,  but  after  the  war  the  Press,  both  Home  and  ColoniaU 
resist  to  the  death  any  effort  to  shackle  it — if  such  an 
effort  there  be.  It  has  been  pointed  out  by  an  editor  from 
South  Afi'ica  that  any  cable  service  conveying^  news  which  is 
to  be  consumed  by  the  native  races  must  be  opei'ated  on  a 
strictly  impartial  basis.  Conceivably  in  some  such  cases 
even  the  statement  that  such  a  service  was  entirely  British 
would  not  carry  conviction  to  the  native  mind — it  might 
even  carry  suspicion  with  it. 

The  more  the  subject  of  Empire  telegraphic  communi- 
cation is  studied  and  discussed  the  more  important  does  it 
prove  to  be,  calling  for  large  enterprising  and  statesmanlike 
policy  in  ensuring,  as  quickly  as  possible  after  the  war,  the 
fullest,  cheapest,  and  most  expeditious  means  of  keeping 
the  whole  of  our  great  Family  in  continuous  touch. 

In  the  Times  Trade  Supplement  for  September  Mi-. 
Llewellyn  Preece  has  an  article  on  "An  Imperial  Cable; 
a  True  l?ond  of  Coniinonwealth,"  in  which  he  emphasises 
the  importance  nf  a  full  supply  of  Press  news  to  all  the 
Dominions  as  a  means  for  enabling  the  separated  peoples  to 
enter  into  real  sympathy  with  each  other.  He  advocates 
"  one  long  electric  girdle  round  the  globe "  as  the  most 
economical  system,  and  discusses  the  (|Uestions  of  cost  and 
charges  in  some  detail.  Apparently  he  does  not  regard  a 
wireless  system  as  a  practicable  propasition,  compared  with 
cable,  iiL respect  of  capacity,  speed  of  transmission,  accuracy 
or  reliability,  but  he  points  to  its  being  well  within  the 
realms  of  possibility  that  the  speed  of  signalling  over  cables  ; 
may  be  increased.  The  article  is  well  worthy  of  study  by./ 
those  who  are  taking  an  interest  in  the  subject.  Mr.  Preece- 
remarks  that  if  the  British  Empire  is  to  be  transformed  into 
a  true  league  of  independent  nations,  it  is  above  all  things 
essential  "that  means  shall  be  provided  which  will  enable 
these  se\eral  nations  to  work  together  harmoniously,  and 
to  ensure  that  intimate  intercourse  is  established  between 
them  all.  Inten-liaiitre  of  news  must  far  exceed  that  possible 
at  present.'" 


Vol.83.  No. 2,i2!s septemheh  13. 1918.]  THE    ELECTRICAL    REVIEWo 


243 


The  exhibition  of  British  scientific 
Sc"e  ce  I'rodncts  at   King's  College,  which  closed 

on  Satnrday  after  four  weeks'  run,  proved 
lemarkably  successful,  in  view  of  the  general  belief  that  the 
English  people  had  no  interest  in  science  :  more  than 
30,000  persons  paid  for  admission;  and  after  a  few  days' 
experience  it  was  found  desirable  to  extend  the  hours  of 
opening  and  to  keep  the  doors  open  on  Saturday  afternoons. 
The  exhibition  was  also  visited  by  many  men  in  uniform, 
who  were  admitted  free  of  charge. 

Prof.  R.  A.  Gregory,  chairman  of  the  Organising  Com- 
mittee, expressed  some  disappointment  that  the  Government 
had  taken  no  official  notice  of  the  exhibition  :  we  sympathise 
with  him  and  the  Committee,  but  are  not  in  the  least 
surprised.  What  else  can  be  expected  of  a  Government  com- 
posed of  men  who  know  nothing  of  science,  or,  at  any  rate, 
knew  nothing  until  it  was  forced  upon  their  attention,  by  the 
war  ?  The  fight  is  by  no  means  over  yet — the  fight  to 
secure  adequate  recognition  for  scientific  work,  to  drive 
iiome  the  lesson  that  without  science  the  nation  cannot 
prosper,  and  to  compel  the  educational  authorities  to 
encourage  and  develop  the  teaching  of  scie«ce  to  the 
utmost,  in  order  that  there  shall  eventually  be  an  adeipiate 
supply  of  trained  men  to  dii-ect  our  industries — and  our 
(Tovernment  — on  scientific  lines. 

We  are  glad  to  know  that  it  is  proposed  to  hold  an 
exhibition  of  British  science  and  invention  annually  in 
future,  and  trust  that  the  idea  will  be  carried  out. 


Railway 
Electrification. 


ilAXV  causes  have  contributed  in  rec(fnt 
years  to  the  development  of  a  strong 
movement  towards  the  electrification  of 
steam  railways  in  all  parts  of  the  world,  and  while,  no 
doubt,  little  can  be  done  towards  this  end  during  the  war, 
there  is  every  reason  to  believe  that  when  peace  returns 
this  will  become  one  of  the  most  important  and  pressing 
'|uestions  that  will  then  arise.  Amongst  the  factors  which 
liave  influenced  the  growth  of  opinion  in  this  direction  may  be 
cited  the  urgent  necessity  of  economising  fuel,  the  scarcity 
of  labour,  the  dearth  of  raw  materials,  and  the  need  for 
improvement  in  transportation  facilities. 

In  countries  which  passess  but  scanty  fuel  resources,  or 
none  at  all,(Snch  as  Switzerland  and  Italy,  but  which  are 
lilessed  with  an  abundance  of  natural  water  power,  the 
iidoption  of  electric  traction  is  obviously  inevitable,  and  as 
we  have  noted  from  time  to  time,  plans  are  being  projected 
on  an  enormous  scale  to  carry  out  schemes  of  a  most  com- 
prehensive nature.  Proposals  have  been  submitted  liy  the 
inanaiters  of  the  Swiss  Federal  Railways  to  the  Council  of 
Administration  which  involve  an  expenditure  estimated  at 
from  £1-20,000,000  to  £160,000,000,to  bespread  over  aperiod 
fif  30  years.  In  Italy  preparations  are  under  way  for  the 
electrification  of  the  whole  of  the  railways  in  the  north, 
together  with  the  supply  of  electricity  for  all  industrial 
purposes  on  a  gigantic  scale.  F.rance,  like  Italy,  already 
[lossesses  a  considerable  mileage  under  electric  traction,  and 
contemplates  important  developments  in  this  respect,  while 
Norway  and  Sweden  have  can'ied  out  noteworthy  schemes, 
and  have  large  projects  in  view.  In  the  United  States 
we  i-nd'  the  greatest  development,  for  there  electric 
traction  has  been  put  to  the  severest  tests  in  main- 
•  line  operation,  and  has  been  proved  capable  of  handling 
""be  heaviest  loads  on-  stiff  gradients  with  efficiency  and 
Bliability  far  in  advance  of  steam  haulage. 

In  all  these  countries  large  supplies  of  water  power  aie 
Available,  and  tlie  arguments  in  favour  of  electrification  are 
Irresistible.  But  even  where  fuel  is -the  only  source  of 
ilectiic  power,  a  very  strong  case  has  been  made  out  for  the 
snversion  of  the  railways  ;  it  has  been  proved  beyond 
Question  that  very  great  economies  of  fuel  result  from  the 
Substitution  of  electric  for  steam  power,  that  the  number  of 
Electric  locomotives  required  to  maintain  the  service  is  far 
Bess  thah  in  the  case  of  steam,  and  that  important  economies 
Me  made  also  in  opeiating  and  maintenance  staff  and  in 
the  cost  of  repairs.  The  possibility  of  recuperating  energy 
pat  would  otherwise  be  expended  in  braking  on  long 
adients  has  also   been   ilcnioustvMted  in  actual    nvacticc. 


and  the  greatly-increased  traffic  which  can  be  handled  on 
electric  railways  is  a  powerful  argument  in  favour  of  the 
newer  system. 

The  fact  that,  in  the  words  of  an  American  authority, 
"  to-day  electrified  installations  make  use  of  the  very 
heaviest  high-speed,  heavy-tonnage  equipment  in  the 
world,"  sjjeaks  for  itself  :  the  same  authority  remarks  that 
"  the  unquestioned  reliability  of  this  form  of  motive  power 
has  been  proved  in  the  severest  service  "  ;  and  it  is  reported 
that  Mr.  Mc.A.doo,  Secretary  of  the  U.S.  Treasury  and 
Controller  of  Railways  for  the  War,  is  seriously  considering 
the  idea  of  electrifying  the  whole  of  the  railways  of  the 
country. 

In  Austria,  the  Ministry  of  Railways  proposes  to  utilise 
all  the  water  power  available  in  the  Alpine  district  and  in 
Dalmatia,  and  to  electrify  as  much  as  possible  of  the  rail- 
ways south  of  the  Danube,  on  the  single-phase  system, 
which  is  recommended  on  the  basis  of  German  experience. 

In  this  country  such  water  powers  as  are  available  are 
too  small  <and  too  remotely  situated  to  affect  the  railway 
problem,  except  in  a  few  localities  ;  but  none  the  less,  the 
matter  is  of  pressing  urgency,  for  coal  is  at  a  premium  and 
must  be  economised  with  the  utmost  care.  Fortunately,  in 
no  country  in  the  world,  with  the  possible  exception  of 
Belgium,  is  the  traffic  so  dense  as  it  is  in  England,  a  con- 
dition particularly  favourable  to  electric  traction ;  the 
experience  gained  on  every  section  of  railway  electrified  up 
to  the  present  has  strengthened  the  case  for  electricity,  and 
the  trend  of  public  opinion  has  set  strongly  in  that  direc- 
tion. There  is,  therefore,  every  reason  to  anticipate  that 
the  matter  will  be  seriously  taken  up  by  the  authorities 
directly  conditions  permit  of  it,  and  main-line  traction  will 
soon  become  one  of  the  most  important  functions  of  elec- 
tricity in  this  country. 


Coal  Troubles 
in  Spain. 


According  to  information  to  hand 
from  our  Special  Correspondent  in  Spain, 
the  question  of  coal  supply  and  distri- 
bution is  again  acute  in  that  country.  In  Madrid  the  dry 
season  has  reduced  the  amount  of  electrica>l  energy  available 
from  the  hydro-electric  stations,  and  the  stand-by  steam 
plants  have  Ijeen  left  practically  without  coal.  In  their 
endeavours  to  economise  fuel  the  Madrid  authorities  dis- 
continued the  supply  of  energy  during  the  early  hours  of 
the  morning.  This  resulted  in  the  dislocation  of  the  pro- 
duction of  the  daily  newspapers  and  the  paralysis  of  many 
small  services,  both  public  and  domestic.  The  general 
chorus  of  protest  has  forced  the  authorities  to  grant  a  con- 
tinuous supply  once  more,  and  the  Commission  of  Supply 
is  now  instituting  a  system  of  coal  rationing  which  will  be 
effective  throughout  the  country.  Naval  and  military 
factories,  electric  sufiply  stations,  and  gas  works  will  be 
granted  all  the  fuel  they  need,. and  the  local  Committees  of 
Supply  will  endeavour  to  ensure  a  full  supply  to  private 
factories  and  domestic  users. 

The  official  figures  of  the  production  of  Spanish  coal 
mines  during  1917  have  just  been  published.  The  total 
production  was  .^,i)72,174  metric  tons,  of  which  310,914 
was  anthracite.  The  output  during  preceding  years  was  as 
follows  : — 


1913 
191+ 
191.-) 
1916 


4.292,522  metric  tons. 

4,424,439 

4,686,723 

.5,588,674 


The  Garefa  ik  Madrid  ot  August  18th  publishes  an  order 
decreeing  that  in  all  the  great  centres  of  electrical  con- 
sumption there  must  be  committees  established  composed 
of  producers  and  consumers,  and  presided  over  by  the 
Governor  of  the  Province.  These  Committees  will  make 
an  inventory  of  the  amount  of  energy  used,  will  make 
reports  to  Madrid  on  the  subject  of  local  distribution  and 
consumption,  and  will  also  propose  limitations  and 
restrictions. 

In  Alicante  it  has  b(;en  decided  to  suspend  the  supply  of 
electricity  between  the  hours  of  3  a.m.  and  (I  a.m.,  and 
again  from  mid-day  till  2  p.m.  In  Valencia  various  trade 
unions  have  threatened  to  bring  about  a  general  strike  in 
the  city  in  the  event  of  any  restrii'tion  of  supply  being 
enforced. 
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USEFULNES5     OF     LOO.     PAPHR. 

By  a.  B.  EASON. 

Tui>  artiile  is  written  to  emphasise  the  value  of  using 
1  >^arithinieally-i-uleci  paper  in  plotting  the  results  of  tests, 
itnd  in  doing  various  calculations.  Attention  is  called  to 
such  paper  because  one  so  very  seldom  sees  it  used  for 
graphs  in  English  technical  journals  and  scientific  reports, 
in  .American  and  fJernian  journals  its  use  is  more  common. 
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DIAMETER  OF  WIRE  IN  CM 

Fii;.  1.— Amperes  to  Fuse  Copper  Wires  in  Enclosed  Fikke 
-    Tcbe  Fuses. 

There  is  little  doubt  that,  so  far,  its  value  is  either  not 
appreciated  by  some  engineers,  or  they  are  not  aware  of  its 
existence. 

For  instance,  in  CUipham's  "  .\rithmetic  for  Engineers." 
published  in  101  (J,  there  is  a  detailed  description  of  how  to 
plot  curves  on  plain  gquared  paper  :    but  log.,  polar,  and 
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co-ordinate  papers  are  not  mentioned.  By  "  log.  paper  "  is 
meant  graph,  or  scaled,  paper  with  the  rulings  proportional 
to  the  logarithms  of  numbers,  as  on  the  slide  rule  :  the 
ruling  may  be  flrithmctical  iu  one  direction  and  logarithmic 
in  the  other,  or  it  may  lie  logarithmic  in  both  directions. 


The  advautfiges  of  log.  i)apcrovcr  plain  avithmctic-s.|uared 
paper  are  twofold. 

(ff)  Quantities  ranging  from  1  to  100,  or  to  1,000,  can 
be  plotted,  and  both  1  and  1 ,000  can  be  read  to  the  same 
degree  of  accuracy  ;  on  jjlain  paper,  if  quantities,  say,  r)00 
to  1,000  are  shown,  it  will  be  impossible  to  read  quantities 
of  the  order  1  to  20  or  so.  Com])are  tig.  1,  which  will  not 
show  accurately  the  fusing  current  for  a  O'l  mm.  wire,  with 
fig.  2,  which  shows  it  to  be  22  amperes. 

(/')  In  many  cases,  graphs  which  are  curved  on  plain 
squared  paper  bec^ome  straight  lines  when  plotted  on  log. 
paper  ;  this  occurs  when  the  grajih  re]iresents  an  equation, 
//  =  A  .'".  .\  curve  //  =  A  '■'"■  will  be  represented  as  a 
straight  line  on  paper  ruled  arithmetically  one  way  and 
logarithmically  the  other  way.  It  would  take  a  consider- 
able time  to  find  the  law  of  the  curve  in  fig.  1,  but  the  law 
is  readily  visible  in  fig.  2. 

Consider  some  examples  plotted  on  each  type  of  paper.  I 
Ijave  calculated  the  probable  normal  fusing  cun'cnts  for 
copper  wires  in  enclosed,  or  cartridge,  fuses.  Various  sizes 
of  fibre  case  and  various  lengths  were  chosen,  and  the 
different  values  of  the  fusing  currents  are  shown  in  fig.  2 
for  any  particular  diameter  :  the  lower  fusing  current  is  for 
the  larger  fibre  case,  and  the  upper  one  for  the  smaller  case. 
The  probable  law  which  the  fusing  currents  follow  is  marked 
on  fig.  2  ;  this  could  not  be  so  easily  done  by  inspection 
of  fig.  1.  ,\nother  example  is  given  in  figs.  8  and  4,  which 
show  the  heat  generated  in  telephone  switchboard  cables 
when  traversed  by  various  currents.     The  laws  of  heating 
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cannot  be  deduced  easily  from  fig.  3,  but  fig.  4 
Watts  per  cm.  =  constant  (ampere)  ^-'^  =  a  ti  >'  ^ 
n  =  the  number  of  wires  carrying  current.     Also- 


shows — 
^,  where 


10.000  A  =  4-8,  .5-02,  5-2 
when  ?(  =     1       2       4 


5-24,  T)-03,  .^.-7, 
0         8     '  12. 


For  any  number  of  wires  exceeding  12  one  may  si<y  that —  "i 
Watts  per  cm.  =  0-00057  n  i^-^. 

One  can  easily  interpolate  the  values  for  11, 10,  U,  7,  i>,  ti 
wires  by  drawing  straight  lines  on  fig.  4  ;  it  would  take  ] 
much  longer  to  draw  in  suitable  curves  in  fig.  3.  • 

If  no  printed  log.  paper  is  available,  and  one  has  results  \ 
which  might  usefully  be  plotted  on  log.  paper,  one  can  plot ' 
the  numbers  on  ordinary  closely-ruled  S()uared  paper,  using 
one's  slide  rule  as  the  scale  :  if  the  numbers  are  to  be  plotted 
with  log.  scale  both  ways,  this  is  a  poor  makeshift.     Paper 
could   also   be   ruled   locally,   using   either   the  slide-rule  • 
divisions  or  by  direct  calculation  from  the  values  of  the  : 
logarithms. 

In  various  reports  in   English   technical   journals,   one 
comes  across  graphs  plotted  on  plain  squared  paper,  but  the  ," 
logs,  of  the  (|uantities  are  plotted  instead  of  the  quantities  ; 
this  gives  exactly  the  same  straight  line  or  curve  as  would  . 
be  given  on  log.  paper  ;  but  the  meaning  of  the  graphs  are 
not  so  clear  as  when  the  \-alues  of  the  numbers  are  placed  . 
against  the  scales.     Further,  if  the  curves  are  being  used, 
one  must  iiave  log.  tables  or  the  slide  rule  to  convert  the  ' 
points  on  the  curve  to  actual  quantities.  ." 

Now  as  to  the  method  of  getting  log.  '{>aper.     There  are; , 
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at  least  two  kinds  of  log.  paper  on  the  market,  viz.,  with 
rulings  1  to  10,  and  with  rulings  1  to  100.  Larard  and 
Golding  in  •'  Practical  Calculations  for  Engineers"  (Gritfin, 
1014),  mention  the  firet  type  of  paper,  and  show  how 
numbers  varying  between,  say,  50  and  350  can  he  plotted 
(in  such  paper  by  dividing  them  all  by  50,  so  as  to  bring  the 
\ariations  between  1  and  10  ;  it  is  far  preferable,  however. 
to  plot  the  numbers  directly,  ^iz.,  on  paper  which  has  rulings 
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showing  50,  100,  up  to  1,000  ;  to  do  this  one  must  have 
paper  ruled  1  to  100,  or  10  to  1,000  ;  then  values  of  the 
graph  can  be  read  off  directly  without  having  recourse  to 
any  nniltiplier.  Log.  paper  ruled  1  to  10  is  obtainable 
from  Pyc  A  Co.,  Cambridge,  and  from  Mallandain,  51.  Cheap- 
side.  London  ;  paper  ruled  1  to  100  is  obtainable  from 
.\.  G.  Thornton.  Ltd.,  King  Street,  i\Ianchester.  There 
may  be  other  sources  of  supply,  and,  if  so,  I  should  be  glad 
to  hear  of  them. 


NEW     ELECTRIC     FURNACES. 


An-  article  by  Messrs.  .H.  W.  Gillett  and  A.  E.  Ehoads  in 
llic  American  Machinist  of  August  •24t.h,  1918,  describes  a 
new  type  of  electric-arc  furnace  developed  by  metallurgists 
of  the  United  States  Bureau  of  Mines. 

With  the  huge  tonnage  of  brass  required  for  war  purposes, 
the  use  of  the  small  units — averaging  300  lb.  per  charge — in 
which  cnicible  melting  is  done  by  the  brass  rolling  mills  is  an 
anachronism.  Besides  the  avoidauce  of  crucibles  and  the 
ability  to  melt  larger  charges,  electric  melting  (in  a  suitable 
type  of  furnace)  decreases  the  loss  of  metal  by  oxidisation  and 
volatilisation,  prevents  the  taking-up  of  sulphur  from  the 
fuel,  gives  better  and  more  healthful  working  conditions, 
aud  has  many  minor  advantages,  such  as  freedom  from 
liandling  and  storing  fuel  and  ash.  Electriq  furnaces  give 
iTucible  quality  of  metal  without  using  crucibles. 

However,  not  every  type  of  electric  furnace  can  be  used 
iin-  brass  melting.  Brass  is  made  up  of  copper  and  zinc,  and 
zinc  is  volatile  at  brass  melting  temperatures.  The  direct-arc 
type  of  electric  furnace  used  for  steel  melting,  such  as  the 
Heroult,  can  be  used  only  on  bronzes  practically  free  from 
zinc,  because  of  the  high  local  temperature  of  the  melt 
under  the  arc. 

rDdir<'<f  arc  fiirnaoes,  such  as  the  Rennerfelt,  can  be.  used 
■n  hra.s.ses  carrying  up  to  about  '2<>  per  cent,  zinc,  but  are 
'!-it  suitable  for  ordinary  vellor'  brass  on  account  of  the 
'irmaticn  of  i  superheated  layer  on  the  surface  of  the  melt 
directly  under  the  arc,  and  the  resulting  volatilisation  of 
zinc.       ^ 

Induction  furnaces  of  the  ordinary  horizontal-ring  type, 
like  the  Eochling-Eodenhauser,  cannot  be  used  on  brass  or 
bronze  because  the  high  electrical  conductivity  of  these  alloys 
requires  a  secondary  current  so  high  that  the  "  pinch  effect  " 
causes  rupture  of  the  secondary  ring. 


Hence  it  has  been  necessary  to  develop  types  of  furnaces 
i-adically  different  from  those  in  use  for  steel  in  order  to  meet 
the  requirements  of  brass. 

At  the  Chicago  Bearing  Metal  Co.'s  works  two  l-.ton  Snyder 
and  two  1-ton  Rennerfelt  furnaces  are  melting  bronze  for  rail- 
road bearings,  high  in  lead,  but  practically  free  from  zinc. 
The  metal  losses  are  not  much  reduced  from  previous  practice 
in  crucibles  and  open-flame  oil  furnaces,  but  the  furnaces  are 
making  savings  in  melting  cost  as  compared  with  either  the 
crucible  or  the  open-flame  furnaces  under  present  conditions. 

The  Philadelphia  Mint  is  melting  nickel  and  coinage  bronze 
in  a  1,000-lb.  Eenneifelt  furnace.  The  Gerhne  Brass  Foundry 
Co.  melt  Monel  metal,  red  brass,  and  brass  containing  up  to 
about  20  per  cent,  zinc  in  an  (?00-lb.  Rennerfelt. 

The  Baily  furnace  uses  a  single-pha.se  granular  resistor,  the 
heat  from  which  is  reflected  down  on  to  the  hearth  from  the 


Fig  7.— Rocking  Electric  Brass  Fcr.n-ace. 

roof.  It  takes  charges  of  about  1,(XX)  lb.  This  furnace  is 
applicable  to  alloys  of  any  zinc  content,  reduces  metal  losses, 
avoids  crucibles,  and  gives  good  working  conditions.  The 
main  drawback  of  this  type  of  furnace  is  that  the  source  of 
heat  is  not  close  to  the  melt,  and  the  heat  must  be  reflected 
down  from  the  roof. 

The  .\jax-Wyatt  furnace  is  a  single-phase  induction  fur- 
nace in  which  the  secondary  ring  is  in  the  form  of  a  loop 
below  the  level  of  the  hearth  proper,  so  that  the  hydrauhc 
head  of  the  metal  in  the  hearth  opposes  the  rupturing  effect 
of  the  "  pinch  "  force,  thus  avoiding  the  troubles  that  make 
horizontal-ring   induction   furnaces  inapplicable   to   brass. 

The  metal  heated  in  the  secondary  loop  is  constantly  ejected 
at  one  part  of  each  opening  from  loop  to  hearth,  and  colder 
molten  metal  drawn  in  at  another  part  of  the  opening.  These 
fountains  of  hot  metal  issuing  from  the  resistor  melt  the 
charge  in  the  hearth.  The  constant  circulation  of  metal  is 
a  most  desirable  feature,  and  gives  a  product  of  remarkably 
unifoiTD  chemical  composition. 

Because  of  the  compactness  of  the  furnace,  the  generation 
of  heat  within  the  metal  itself,  and  the  stirring  action,  ver- 
tical-ring-induction furnaces  are  extremely  _efficient_  as  regards 
power  consumption.  The  power  factor,  in  the  sizes  so  far 
Ijuilt,  is  satisfactory.  The  furnace  must  be  started  with  a 
charge  of  previously  melted  metal,  and  sufficient  metal  to  fill 
the  loop  must  be  retained  when  pouring.  The  metal  in  the 
loop  must  never  be  allowed  to  solidify,  or  the  lining  will  be 
ruined.  These  facts  make  it  difficult  to  change  from  one 
alloy  to  another,  and  require  that  the  furnace  be  ran  21 
hours  a  day.  or  else  receive  enough  power  at  night  to  keep 
the  metal  in  the  loop  fluid.  Ko  lining  has  yet  been  found 
that  will  withstand  alloys  containing  over  3  per  cent,  of  lead 
and  the  furnace  has  been  developed  mainly  for  yellow  brass. 
The  furnace  saves  zinc,  avoids  crucibles,  and  shows  so  low  a 
power  con.sumption  on  24-hour  operation  that  it  can  doubt- 
less be  used  to  advantage  in  rolling-mill  practice^  even  under 
normal  prices  of  fuel  and  crucibles. 

Besides  the  four  types  mentioned  above,  each  of  which  has 
found  commercial  use  where  conditions  were  suitable,,  thero 
are  four  other  furnaces  that  have  reached  a  semi-commercial 
stage,   but  are  still  under  experimental  development. 

None  of  these  types  seems  quite  fitted  to  that  common  set 
of  conditions  where  a.  furnace  may  be  called  upon  to  in'>ll^ 
successive  heats  of  .alloys  diffenng  widely  m  composition.  !■■ 
handle  both  alloys  free  from  zmc  and  those  high  vn  zinc,  and 
to  operate  cheaply  on  a  9-  or  10-hour  day. 

In  its  study  of  electrio  brass  melting  during  the  past  five 
years,  the  Bureau  of  Mines  has  developed  a  rocking-typo  of 
furnace,  which  may  perhaps  help  to  fill  this  gap. 

In  the  ordinary  "indirect-arc  type  of  furnace,  the  heat  is 
applied  above  the  melt,  and  as  hot  metal  is  lighter  than 
colder  metal,  there  is  little  circnlation  in  the  bath.  In  an 
alloy  high  in  zinc  the  surface  will  reach  the  boiling  point  of 
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the  zinc  while  the  bottom  is  scarcely  melted.  Such  heatiujj 
creates  a  high  pressure  of  zinc  vapour  within  the  furnace,  so 
that  if  it  is  not  tightly  clo.-^ed  zinc  is  lost  continually.  If  the 
lurnace  is  sealed  ti^'ht,  the  pressure  may  even  blow  out  the 
roof  or  door.  In  case  the  furnace  holds  tight  and  the  pres- 
.sure  is  not  relieved  till  the  spout  is  opened  for  pouring,  a 
long  hissing  stream  of  zinc  vapour  then  shoots  out,  burning 
111  the  air.  This  local  overheating  is  the  cause  of  the  failure 
tif  the  indirect-arc  furnace  to  handle  alloys  high  in  zinc 
without  large  metal  losses 

i'he  obvious  way  to  overcome  this  trouble  is  to  stir  tuo 
melt  so  vigorously  that  the  temperature  of  the  melt  is 
jiractically  uniform,  and  the  superheating  of  the  surface  pre- 
vented. The  most  practical  way  to  stir  the  melt  is  by  the 
principle  of  the  cement-mixer,  by  turning  the  furnace  bodily, 
M)  as  to  stir  the  contents  thoroughly  while  being  heated. 
Constant  rotation  of  a  cylindrical  furnace  placed  more  or  less 
horizontally,  but  preferably  at  a  slight  angle  with  the  hori- 
zontal to  produce  endwise  motion  of  the  melt  during  rotation, 
with  electrodes  entering  at  the  end.s  of  the  drum  and  an  arc 
struck  between  the  electrodes,  should  not  only  stir  the  charge 
thoroughly,  avoid  surface  ovei-heatiug,  and  thus  prevent 
zinc  losses,  but  should  also  give  a  well-mixed  alloy.  By  wash- 
ing the  walla  with  metal  the  heat  stored  in  the  walls  and 
nidf  should  be  largely  taken  up  in  the  metal  instead  of  pass- 
ing out.  The  power  consumption  should  therefore  be  low. 
A.-s  the  walls  are  washed  with  metal  their  temperature  can 
rise  but  little  above  the  temperature  of  the  metal,  which 
.should  give  a  good  life  of  lining. 

Instead  of  rotating  the  furnace  through  a  complete  revolu- 
tion, which  would  involve  difficulty  in  keeping  the  metal  out 
of  the  joints  between  the  door  and  the  door  opening,  as  this 
opening  should  be  on  the  circumference  of  the  drum  rather 
than  on  the  end,  and  in  making  brush  contacts  to  the  elec- 
trodes, it  api)ears  simpler  to  rock  the  furnace  back  and  forth 
i-o  that  the  molten  charge  just  fails  to  reach  the  door  at 
cither  end  of  its  rocking  angle. 

Laboratory  tests  having  demonstrated  the  probable  useful- 
ness of  this  type,  a  furnace  of  commercial  size  was  designed. 
The  Detroit  Edison  Co.  refined  the  design,  made  the  working 
drawings,  constructed  and  erected  the  furnace,  which  is  shown 
in  the  accompanying  illustration. 

The  drum  is  5  ft.  in  diameter  by  5  ft.  long.  The  lining  is 
1-2  in.  thick,  and  consists  of  Sil-o-cel  brick  on  the  outside, 
special  heat-insulating  brick  in  the  middle  layer  and  corundite 
lirick  (a  very  refractory  firebrick  high  in  Al-O,)  as  the 
actual  hearth  lining.  The  hearth  is  3  ft.  long  by  3  ft.  in 
diameter,  taking  charges  of  1,300  lb.  and  upwards.  The  elec- 
trodes are  4  in.  diameter  graphite,  threaded  for  continuous 
feed,  and  are  adjusted  by  screw-operated  supports  of  the 
lathe-slide  type.  Single-phase,  60-cycle  current,  stepped  down 
to  130  to  130  volts,  is  used,  30  k.v.a.  being  available.  Elec- 
trode adjustment  is  by  hand,  and  to  stabilise  the  arc  an  ex- 
ternal reactance  is  used  which  brings  the  power  factor  of 
furnace  plus  reactance,  measured  at  the  furnace  switchboard, 
to  about  0.85.  The  open-circuit  voltage  falls  to  about  106 
to  116  volts  under  load.  The  current  varies  between  1.000  and 
'2,()00  amperes,  1,6.)0  amperes  being  about  the  average.  The 
power  input  can  bo  varied  by  altering  the  length  of  the  arc, 
and  runs  from  100  to  200  Kw..  averaging  about  160  KW. 

The  flexible  leads  and  the  water  hose  for  electrode  cooling 
are  given  slack  to  allow  of  rocking  the  furnace. 

Tlie  rocking  of  the  furnace  during  melting  is  done  auto- 
matically by  means  of  a  control  device  which  can  be  set  to 
give  a  "  safe  rock  "  of  80  deg.,  the  limit  of  motion  being  such 
that  the  metal  just  does  not  run  into  the  spout.  After  the 
cliargo  has  begun  to  melt,  the  "  safe  rock  "  is  started.  It  is 
called  the  "safe"  rock  because  the  angle  is  such  that  solid 
charge  will  not  fall  on  the  electrodes  and  break  them.  A 
iiiinplete  oscillation  on  safe  rov'k  takes  13i  seconds. 

During  the  safe  rock  the  .solid  metal  is  washed  about  in 
the  molten  part  of  the  charge,  and  is  tumbled  over,  so  that 
fresh  surfaces  receive  direct  radiation  from  the  arc.  As  melt- 
ing 2oes  on,  the  rocking  angle  is  increa.sed  by  turning  the 
handle  of  the  control  device  from  time  to  time,  until,  when 
the  metal  is  all  melted,  the  furnace  is  on  the  "  full  rock  " 
of  about  200  deg.  On  full  rock  the  metal  wa.shes  the  whole 
lireumference  of  the  hearth  save  the  height  of  the  charging 
door  and  a,  few  inches  above  and  below  it,  so  that  metal 
■  Idps  not  splash  into  the  door  joint.  A  complete  oscillation 
takts  33}  seconds. 

The  reversal  of  the  5-h.p.  motor  at  either  end  of  the  rock- 
ing angle  is  done  by  contactors,  op<^ratcd  by  solenoids  actuated 
by  the  contacts  on  the  control  device. 

When  it  is  desired  to  depress  the  spout  past  the  limiting 
tv.int  of  the  automatic  rock,  for  pouring,  the  control  device 
is  switched  out  and  the  solenoids  are  operated  by  a  reversin" 
.switch.  '^ 

Frf.in  102  tons  of  metal  melted  in  strict  comparison  with 
I'oke-fired  crucible  furnaces,  the  rocking  electric  furnace  pro- 
'juc«'[  1-*^  per  cent,  more  metal  from  the  same  charge  than 
did  the  coke  fires.  The  alloys  melted  ran  from  90  per  cent 
to  66  per  cent,  copper,  1  per  cent,  to  9  per  cent,  tin,  1§  per 
cent,  to  26J  per  cent,  lead,  0  to  30  per  cent.  zinc. 

There  was  no  difficulty  in  draining  the  metal  completelv 
from  the  hearth,  and  alloys  of  different  composition  could 
be  made  one  after  the  other  without  contamination  by  metal 
remaining  from  the  previous  heat. 

On  the  basis  of  power  read  on  the  hi-h-tension  side  of  the 
transformer,    the   rnnc,, option    whs,    with    lOhour   operation. 


336  KW.-hour  per  ton,  on  red  brass  poured  at  1,180  deg.  C. 
average  temperatuie.  For  24-hour  oiieratiou  the  figure  ia 
about  260  KW.-hour  per  ton  for  red  brass. 

The  electrode  consumption  was  l-S  lb.  ix;r  ton,  equivalent 
to  about  40  cents  at  present  electrode  prices. 

As  near  as  can  be  estimated,  the  refining  cost  for  labour 
and  material  should  he  well  under  50  cents  per  ton  witli  a, 
corundite  lining  when  melting  red  brass  poured  at  l,luO- 
1,200  deg.  C  if  only  yellow  brass,  poured  at  1,100  deg.  C. 
is  melted,  the  lining  cost  will  be  still  lower.  If  very  hot 
bronze  is  to  be  produced,  say  at  1,300  deg.  C,  the.  roof  and 
upper  portions  of  the  ends  should  be  fined  with  zirkito 
bricks. 

Accurate  temperature  control. is  very  easy  in  the  rocking 
furnace,  since  at  the  end  of  a  heat,  after  the  "  full  rock," 
the  walls  are  no  hotter  than  the  metal,  and  there  is  no  heat- 
ing-up  of  the  charge  from  hotter  roof  and  walls  \vhen  the 
power  is  shut  olV,  as  is  the  case  with  those  types  of  furnace 
where  the  heat  is  reflected  downward  from  the  roof.  After  , 
cutting  oil'  the  arc,  the  temperature  falls  very  slowly,  about  ' 
2  or  3  deg.  C.  jser  minute.  By  running  the  arc  a  minute  or 
.so  every  JO  or  1.5  minutes,  a  charge  can  be  held  at  pouring 
teiiiiH-raturc   for   an   indefinite   period. 

One  man  can  operate  the  fiiriuice,  uilli  the  aid  ol'  a  lieliier 
while  charging.  Were  automatic'  j'lcctrcidc'  coiitml  used, 
which  could  easily  be  done,  one  man  could  piidiiilily  attend  to 
two  furnaces. 

The  output  per  man-hour  was  greater  from  the  rtK'king 
furnace  than  from  the  coke  fires.  The  working  conditions 
arc  much  le.ss  severe  and  more  healthful  with  the  electric 
furnace  than  with  the  coke  fires,  and  a  man  of  less  rugged 
jthysiquc  than  is  required  for  coke  fires  can  readily  operate 
th<'.  rocking  furnace. 

Various  modifications  and  improvements  in  design  arc 
being  incorporated  in  other  furnaces  of  this  type  now  being 
built  for  Detroit  firms. 

Coiiipaiing  tlie  cost  of  melting  on  a  10-hour  sc-hedulc  in 
■the  rocking  rlntric  furnace  and  in  the  coke  fires  of  the  plant 
at  which  the  test  was  made,  the  sum  of  the  cost  per  ton  of 
charge  for  electric  power,  interest  and  depreciation,  elec- 
trodes, linings,  and  for  heating  ladles,  is  just  about  one-half 
of  the  cost  per  ton  of  charge  of  the  single  item  of  crucibles  at 
present  prices  and  at  present  crucible  life.  The  value  of  the 
metal  saved  by  the  electric  furnace  is  about  twice  the  cost 
of  the  coke  u.sed  by  the  coke  fires.  Hence  a  huge  saving  is 
possible  by  electric  melting  under  present  conditions;  and 
even  at  pre-war  prices  for  crucibles,  coke,  and  metals,  the 
rocking  furnace  will  show  a  smaller,  but  still  a  distinct, 
saving.  On  24-hour  operation  the  balance  in  favour  of  elec- 
tric melting  is  still  more  marked. 

The  rocking-furnace  is  .somewhat  more  efficient  than  the 
direct-arc  and  unrocked  indirect-arc  types,  very  much  more 
efficient  than  electric  furnaces  of  types  in  which  heat  is 
reflected  on  to  the  charge  from  the  roof,  and  very  little  less 
so  than  the  induction   furnaces. 

In  magnitude  of  metal  losses,  the  rocking  furnace  gives  at 
least  as  good  results  as  any  other  type  of  electric  furnace. 
The  only  ix)ssible  loss  is  from  the  stream  of  metal  -nhile  pour- 
ing, as  the  furnace  is  sealed  tight  while  runnipg.  Volatilisa- 
tion from  the  stream  while  pouring  is,  of  course,  about  the 
same  in  all  types  of  furnaces. 

In  closeness  of  control  of  the  temperature  of  the  melt  the 
rocking  furnace  is  superior  to  any  save  the  induction  type.  In 
thorough  mixing  of  the  charge,  the  rocking  type  is  about  on 
the  same  plane  as  the  induction  type,  and  markedly  superior 
to  the  other  types,  where,  in  large  sizes,  segregation  in  the 
bath  may  be  a  serious  problem. 

From  the  electrical  point  of  view,  the  rocking  furnace  does 
not  have  so  .steady  a  load,  and  hence,  on  this  core,  is  not  so 
desirable  as  the  induction  furnaces  or  granular  resister  fur- 
naces. It  does  not  require  special  transformers,  as  the  granu- 
lar resister  type  does.  It  lacks  the  electrical  advantages  of 
multipha.se  furnaces.  In  first  cost,  the  rocking  type  should 
he  no  more  expensive  than  other  electric  furnaces. 

.\t  the  conclusion  of  the  tests  conducted  by  the  Bureau  of 
Mines,  which  covered  over  300  heats,  the  exix-rimental  fur- 
nace was  put  on  regular  prod"ction  by  the  Michigan  Smelt- 
ing i^-  Refining  Co.  Four  ]-ton  rocking  furnaces  are  being 
built  for  Ibis  company  and  two  for  the  Electro  Bronze  Co. 
{To    be   coiitinunl.) 


South  Africa. — Ei-ectricitv  ix  Waterworks. — Tlic 
report  of  the  Rand  Water  Board  for  the  past  year  states  that  the 
electrolytic  production  of  chlorine  for  sterilising  water  turned  out 
sucoessfull.y,  the  cost  beinif  equal  to  chloride  of  liiiicalillH  per 
ton,  whereas  the  local  price  is  t'.'O  per  ton.  The  plant  is  now  to 
be  placed  nearer  the  reservoirs,  audeven  belter  results  are  expected. 
The  Board  has  now  two  electrically-driven  Sulzer  pumps  at  th& 
Zmirbekom  station,  each  capable  of  raising  5  million  gallons  per 
day,  and  a  new  turbo-centrifugal  pump,  capable  of  raising 
5J  million  gallons  per  day.  against  a  hea<l  of  1,100  ft.,  ie  to  be 
installed  at  the  Zwantkopjes  station.  As  a  jirecaution  against 
damage  by  electrical  disturbances,  the  electrical  plant  at  the 
pumping  station  is  now  shut  down  during  thunderstorms  ;  l.ist 
year  damage  to  the  extent  of  iCHiC  was  done  to  the  plant,  which 
was  shut  down  for  a  total  of  1.^9  hours,  on  97  occasions. 
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ELECTRIC     POWER     SUPPLY     IN     BRITISH 
EAST     AFRICA. 


A  Bill  dealing  in  a  comprehensive  manner  with  electric 
power  supply  is  now  awaiting  its  final  reading  in  the 
Legislative  Council  of  the  Protectorate.  The  measure  is 
designed  to  foster  and  promote  bulk  supply  methods,  and 
to  ensure  standardisation. 

Public  and  local  authorities  must  adopt  the  Standards 
and  Specifications  of  the  British  Engineering  Standards 
Committee.  The  standard  system  for  the  Protectorate  will 
be  three-phase  at  50  periods,  excepting  for  special  pur- 
poses, and,  excepting  the  supplies  to  authorised  distributors 
and  for  special  purposes,  the  pressures  of  supply  will  be 
415  and  i40  volts. 

All  apparatus  to  be  used  in  connection  with  a  standard 
system,  by  a  licensee,  must  comply  with  these  standards, 
and  that  which  may  be  used  by  others  on  a  standard  system 
must  be  marked  when  usual  or  necessary  as  to  its  capacity 
(ir  value,  in  terms  of  British  standards. 

Pi'actically  every  form  of  energv  which  industrialists  in 
till  Protectorate  will  require  must  be  obtained  from  or  by 
the  con\ersion  of  electrical  energy  generated  by  water 
jxiwer,  internal-combustion  engines,  or  oil-fired  boilers. 
Consequently,  a  demand  for  apparatus  is  developing  which 
should  not  be  neglected  by  British  manufacturer's. 

The  Government  Electrical  Engineer  (ilr.  James 
ilcBlain)  will  be  pleased  to  receive  catalogues  and  other 
information,  with  prices  where  possible,  relating  to  hydraulic, 
internal-combustion,  and  steam  tyj^es  of  prime  movers, 
electric  generatoi-s  and  motors,  transformers,  E.H.p.-trans- 
mission  line  materials,  split-phase  and  other  control  and 
switching  apparatus,  indicating  and  recording  meters, 
testing  and  measuring  apparatus,  &c.  ;  also  relating  to 
apparatus  for  any  industrial  ajtplication  of  electrical 
energy,  including  farm  and  electroculture  equipment, 
electrolysers,  ozonisers,  automobiles,  batteries,  and  battery- 
charging,  coffee  drying  and  roasting,  steam  raising,  mashing 
and  distilling,  casting  and  welding,  cement  burning, 
domestic  heating  and  cooking,  and  X-ray  and  electro- 
medical equipment,  itc,  &c. 

Inquiries  from  those  interested  are  solicited,  and  should 
be  addressed  to  the  Government  Electrical  Engineer, 
Nairobi,  British  East  Africa. 


iTHE     BRITISH     SCIENTIFIC     PRODUCTS 
EXHIBITION, 


(^Continued  from.  p.  222.) 

Siemens  Buothers  &  Co.,  Ltd..  London. — Included  in 
electrouiedical  apparatus  exhibited  by  this  firm  is 
,  X-ray  outfit  for  a  general  -  practitioner,  suitable 
operation  wdth  direct  current,  the  apparatus  being  fitted 
with  a  mercury  interrupter,  12-in.  spark  induction  coil,  and 
switchboard.  The  coil  is  mounted  upon  a  pedestal,  and  the 
whole  apparatus  forms  a  most  convenient  installation  for  use 
either  in  a  general  practitioner's  consulting  room  or  a  small 
hospital,  as  it  obviates  the  necessity  of  setting  apart  a  large 
room  for  the  accommodation  of  an  X-ray  installation.  The 
main  portions  of  the  apparatus  are  in  a  compact  and  con- 
venient form.  The  induction  coil  is  moimted  on  the  top  of 
the  wooden  screen,  which  j.s  adapted  to  form  a  protective 
screen  for  the  operator.  This  is  accomphshed  by  lining  the 
inside  with  lead  and  fittmg  a  le.ad-glass  obsei-vation  window. 
Beneath  this  window  a  switchboard  is  fitted  on  which  are 
inounted  the  variable  resistance,  switches,  measuring  instru- 
ments, i-c. :  a  shelf  is  provided  for  the  mercury  interrupter 
so  that  the  whole  of  the  combined  apparatus,  including  the 
induction  coil,  sw-itchboard.  mercury  interrupter,  and  over- 
head •niring  for  the  X-ray  tube  can  be  wheeled  into  position 
for  work  and  afterwards  whc<>lcd  back  into  a  convenient 
comer  cf  the  room. 

The  diathermy  apparatus  forms  a  convenient  method  of 
producmg  high-frequency  currents  for  use  in  electrotherapeu- 
tics; it  enables  the  temperature  of  the  body  to  be  raised  in 
the  treatment  of  diseases,  the  deeply-seated  regions  of  the 
body  being  heated,  not.  rneivly  the  .sunerficial  tissues.  The 
apparatus  con.sist.s  of  thc'ncce.s.siiv  tran-'-t'ormer  for  raising  tht- 
pressure  to  about  '2.000  volts,  a  spark  Td\>  .similar  to  that  which 
IS  used  for  wireless  trlegr.nphy.  a  hot-wire  ammeter,  variable 
mdnctaiicp.   adjustable   resistance,   and   condensers,   all   being 


suitably  arranged  on  a  table  fitted  with  large  castor  wheels 
to  render  the  apparatus  tractable. 

There  are  also  shown  rotary  converters  of  '2  k.v..^.  capacity 
for  converting  from  direct-cuirent  supply  to  alternating  cm-- 
rent.  for  use  with  the  diathermy  apparatus,  and  consisting  of 
a  Siemens  standard  semi-enclosed  protected  type  machine 
with  two  bearings  fitted  in  end  shields. 

Another  exhibit  is  a  mercury  interrupter  (new  model), 
complet-e  with  motor,  fitted  with  switch  for  varying  the  num- 
ber of  interruptions  per  revolution,  and  another  switch  for 
adjusting  the  time  of  the  "make"  current,  complete  ^with 
gas  taps  for  connecting  to  a  gas  supply  for  use  with  a  gas 
dielectric. 

A  hehodescent  lamp  outfit  has  considerable  therapeu- 
tic value,  its  chemical  and  heat  radiation  having  been  found 
very  advantageous  in  the  treatment  of  many  complaints.  It 
is  very  abundant  in  ultra-violet  and  violet  radiation,  as  the  fila- 
ment glows  at  a  verj-  high  temperature.  The  outfit  includes 
a  large  nickel-plated  reflector  fitted  with  a  w'ooden  handle  to 
enable  the  lamp  to  be  moved  into  position  for  treatment.  The 
reflector  is  suspended  from  a  bracket  so  that  it  can  be  ad- 
justed in  any  direction  and  then  secured  by  the  clamping 
screws  provided. 

A  quick-break  foot  switch  (improved  model)  is  designed 
so  as  to  enable  the  X-ray  operator  to  darken  the  room 
automatically  while  screening  the  patient  and  at  the  same 
time  to  switch  on  the  cuiTent  for  working  the  X-ray  installa- 
tion, or  t'ice  versa. 

The  Coolidge  control  outfit  exhibited  is  intended  for  use 
with  a  Coolidge  tube  to  provide  by  means  of  a  small  generator 
the  necessary  energy  for  heating  the  filament.  This  motor 
generator  is  adequately  insulated  and  mounted  on  porcelain 
feet;  it  has  an  output  of  5  amps,  at  1'2  volts. 

A  screening  stand  is  shown  provided  with  large  protected 
tube  box.  diaphragm,  counter  weights,  and  adjustment  for 
holding  the  fluorescent  screen  and  plate  holder.  This  means 
of  adjustment  is  of  great  use  when  screening  a  patient  in  a 
vertical  position.  The  tube  box  is  arranged  so  that  it  can  be 
used  either  in  the  vertical  position  in  conjunction  with  the 
stand  or  in  conjunction  with  a  simple  table  for  horizontal 
radiography. 

The  "Simple  "  X-ray  couch  is  fitted  with  a  compressor  for 
arresting  the  movement  of  internal  organs  during  radiography, 
and  is  arranged  with  stereoscopic  scales  for  locahsing  foreign 
bodies. 

The  R.^pid  Maonetting  Machine  Co..  Ltd..  Birmingham, 
is  exhibiting  photographs  of  the  "Rapid"  (Thompson-Davis 
patent)  electro-magnetic  ore  separator  (fig.  7),  together  with 
samples  of  minerals  magnetically  separated  by  the  machine,  and 
also  samples  of  the  same  minerals  before  separation.  In  the  ca.se 
of  the  minerals  of  different  colours  the  clean  separation  can  be 
judged  quite  readily  even  by  the  uninitiated  person.  Before 
the  war  the  manufacture  of  magnetic  separators  for  feebly 
magnetic  ores  had  been  practically  the  monopoly  of  two  Ger- 
man firms,  but  the  exhibitors  can  now  offer  an  apparatus 


Fig. 


'  Rapid  "  Electromagnetic  Ore  Separator. 


N'.hich  they  will  guarantee  to  give  equal  separation  to  that 
obtainable  on  the  German  apparatus.  It  may  be  constructed 
to  remove  first  highly  magnetic  material,  and  iron,  and  after- 
wards products  of  varying  magnetic  permeability.  It  is  made 
with  two.  three,  and  four  poles  with  two  or  three  separating 
disks.  Briefly  described,  it  consists  of  powerful  vertical 
•'lertromagnets  stationed  under  a  travelhng  feed  belt,  on  to 
which  the  material  is  delivered,  passing  the  poles  successively. 
.\bove  the  belt,  at  a  suitable  distance  from  iLi-'  ''rst  pole,  is 
a  horizontal  revolving  iron  disk  of  larcer  diameter  than  the 
width  of  the  belt.     The  edges  of  this  disk  are  magnetise<l  by 
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"induction  sufficiently  to  atti-act  iron  and  highly  mae»ifh<: 
wat^rial  from,  the  ce  on  the  food  belt,  ^^■hlch  m  tiie  dids 
revolves,  is  carried  on  its  edge  out  of  the  magnetic  field  and, 
when  overhanging  the  belt,  falls  off  by  gravity  and  is  there 
collected.  The  ore  passes  along  until  it  reaches  the  next 
revolving  disk,  which  is  situate,  above  and  between  the  two 
magnet  poles,  where  the  magnetic  linos  of  force  are  concen- 
trated through  the  fe.^d  beJt  and  ore  to  the  disk,  which  is 
shaped  so  that  an  intense  induced  magnetic  field  is  producert 
on  its  edges  on  that  section  actually  over  the  magnet  pole.s 
attracting  the  feebly  magnetic  material,  and  dep<)siting  it 
whilst  overhanging  the  edge  of  the  feed  beJt  where  the 
magnetic  inHuence  is  nil.  As  the  ore  passes  the  edges  of  the 
ivvoh-ing  disks  successivelv   it   is  subjected   to  the  influence 


ELEVATION. 


-  FEEBLY  MA6NETIC  N°3 
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Fig.  8,— Dugkammatic  Sketch  of  Sepakator. 

of  the  magnet  twice  at  one  passing,  and  by  the  introduction 
in  tandem  of  the  extra  pole  pieces  and  disks  of  suitable  con- 
struction, the  number  of  magnetic  products  can  be  increased. 
It  is  also  possible  to  arrange  the  disks  in  such  a  manner  that 
two  distinct  products  can  be  obtained  from  each  di.sk.  The 
"Rapid"  machine  is  provided  with  adjustment  by  which 
the  angle  of  the  disk  can  be  regulated  relative  to  the  feed 
belt;  the  disks  may  be  adjusted  vertically  and  the  magnet 
poles  laterally;  the  speed  of  the  feed  belt  is  variable;  the 
strength  of  the  magnets  is  controllable  by  rheostat;  the  auto- 
matic feed  is  adjustable  to  suit  any  grade  of  ore;  and  lastly, 
all  adjustments  can  be  made  whilst  the  machine  is  running. 
{To  be  concluded.) 


Lectures, 
The  Briri.sh  Scientific  Products  Exhibition,  which  closed  on 
Saturday.  September  7th,  has  been  an  imqualified  success 
fi-ouj'  whatever  point  of  view  it  is  considered.  The  exhibit* 
j:ave  a  fairly  representative  idea  of  the  progress  made  in  this 
country  in  the  application  of  scientific  and  industrial  re- 
search," and  it  would  be  a  great  pity  if  efforts  were  not  made 
to  follow  up  the  initial  success  achieved  by  the  British 
Science  Guild.  It  is  not  generally  known  tha.t  the  entire 
financial  responsibility  of  the  exhibition  was  undertaken  by 
the  British  Science  Guild  without  the  support  of  any  of  the 
(jovernment  departments,  and  it  is  rather  a  sad  reflection 
that  none  of  the  Ministers  whose  departments  are  concerned 
«ith  industrial  questions  found  even  the  time  to  pay  the 
rxh'bition  a  visit. 

One  feature  of  the  exhibition  has  been  a  .series  of  lec- 
tures. A  wide  range  of  subjects  has  been  covered  by  the 
various  lectirrers,  and  a  great  deal  of  interest  has  been 
aroused  in  the  problems  discussed.  In  the  course  of  a  lec- 
ture dehvered  by  Mr,  A,  Newlands,  M.Inst. C.E.,  engineer- 
in-chief  of  the  Highland  Railway,  the  question  of  developing 
the  water  res<jurces  of  this  country  was  discussed,  Mr,  New- 
lands  holds  the  view  that  not  only  •  will  the  develop- 
ment of  our  water  resources  provide  us  with  the  energy  that 
we  require,  but  it's  proper  development  is  to  some  extent 
bound  up  with  the  reorganisation  of  our  industrial  life. 
Cheap  power  and  a  greatly  extended  use  of  it  is  an  impera- 
tive necessity,  and  the  continued  neglect  of  the  water-power 
possibilities  of  this  country  is  a  very  serious  economic  waste. 
In  the  lat«st  Census  of  Production  Report  it  is  shown  that 
■n-hile  the  total  horse-power  of  industrial  engiries  in  Great 
Britain_  -and  Ireland  is  approxiinately  lOJ  millions',  of  tMS 
only  178,000  H.r.,  or  1.6  per  cent.,  is  represented  Ijy  water 
)x>wer.  In  Mr.  ISewlands's  opinion  water-power  could  very 
ea.5ily  be  drawn  upon  for  one  to  one  and  a  half  million  h.p.. 
or  over  10  per  cent,  of  our  requirements.  It  is  estimated 
that  while  there  is  available  for  development  from  water- 
power  in  Great  Britain  10.9  h.p.  per  square  mile  of  area, 
only  0.91  h.p.  is  actually  utilised.  Mr.  Newlands  is  of  the 
opinion  that  -the  place  of  water-power  in  industry  lies  in  the 
utilisation  of  it  as  far  as  pos.sible  in  territory  where  indus- 


trial activity  can  be  recreate<l,  or  where  none  ever  exii  , 
This  raises  a  very  impoi-tant  sociological  problem  which  ^| 
is  desirable  that  our  scientists  and  engineers  should  oonsid«aji 
in  a  serious  .spirit.  I'he  energy  derived  from  water  powo»| 
c!in  be  transmitted  electrically  over  large  areas,  and  made] 
available  where  practicable  for  the  varied  requirements  oil 
agricultui-e,  both  in  the  field  operations  and  in  the  farmi 
builtlings.  Here  it  would  help  to  eliminate  much  of  thai 
drudgery  of  this  uuportant  industry,  while  at  the  same  time 
coming  into  ,servic-e  for  the  purpose  of  rural  transport.  As' 
regards  imiiistries.  it  is  only  nece.5s<iry  to  mention  the  man»t 
facture  of  aluminium,  the  elcx:-tro<-hemical  industries,  and 
fixation  of  nitrogen  t-o  show  what  enonuous  pos.sihililics  t 
in  the  development  of  these  indu.strios  by  the  ap|iliration 
the  large  [wwer  supplies  which  would  be  made  available 
the  utilisation  of  water.  The  saving  of  coal,  too,  through  th«{! 
development  of  our  water-power  resources,  is  an  item  the 
importance  of  which  cannot  be  over-estimated.  But  this  is 
not  the  only  consideration,  for  it  has  distinct  and  far-reaching 
[wssibilities  and  advantages  of  its  own,  and  if,  as  is  generally 
believed,  we  must  enormously  increase  our  national  produc- 
tion to  re-establish  our  national  position,  the  utilisation  of 
water  power  w-ill  be  ne<;essary. 

Mr.  [j.  Gastku,  in  a  paper  on  illuminating  engineering  ia 
l>pace  and  war.  claimed  that  the  proWsion  of  appliances  for 
artificial  lighting  was  essentially  a  "  key  "  industry.  Since 
the  outbreak  of  the  war,  he  said,  considerable  progress  had 
been  made,  and  manufacturers  had  triumphed  over  many  diffi- 
culties. This  was  particularly  noticeable  in  regard  to  electric 
incandescent  lamps,  carbons  for  arc  lamps,  and  other  cssen.- 
tial  couiinodities.  The  obtaining  of  tungsten  from  the  ore 
is  being  done  in  this  country  on  a  far  greater  scale  than! 
Iiefore  the  war.  Apart  from  the  manufacturing  side,  Mr.i 
Gaster  laid  great  stress  upon  the  study  of  the  proper  use  of' 
light,  its  application  to  various  problems,  and  its  distribu- 
tion. 

In  radiology  the  outbreak  of  war  found  a  condition  of  un- 
.  prepaxedness  in  common  with  other  branche-s  of  medicine. 
.Adequate  staffs  and  large  quantities  of  new  apparatus  had  to 
be  provided  for  many  new  departments.  Dr.  Robeut  Knox 
described  this  state  of  affairs  in  a  lecture  on  the  practical 
uses  of  radiography.  The  backward  state  of  the  industry 
described  as  prevailing  four  ye-ars  ago  is  all  the  more  re- 
inarka.ble  when  it  is  remembered  that  although  X-rays  weite 
discovered  by  Prof.  Rijntgen,  the  discovery  could  not  have 
been  made  but  for  previous  scientific  research  earned  out  in 
England.  Further,  since  the  original  discovery  of  X-rays, 
the  two  greatest  advances  in  this  connection  were  in  a  large 
nieaiiure  due  to  professors  at  King's  College,  the  original!] 
Grookes  "focus"  tube  having  been  adapted  to  X-ray  pur-l 
l>oses  by  Sir  Herbert  Jackson,  and  the  Coolidge  tube,  though! 
Drought  out  in  the  U.S.A.,  was  based  on  the  csporiii]entoL| 
results  obtained  by  Prof,  O.  W.  Richardson  working  oD' 
lines  laid  down  by  Sir  J.  J.  Thomson,  of  Gambridge.  The|| 
importance  of  the  industi-y  associated  with  radiography  isi 
great,  and  it  promi.ses  to  become  greater  in  the  future.  Dr.l 
Knox  .stated  that  experience  gained  in  the  administration  ofi| 
X-ray  departments  on  a  large  scale,  such  as  had  been  ]k>s- 
sible  during  the  war,  had  taught  the  necessity  for  the  stan- 
dardisation of  apparatus.  The  task  of  rai>idly  equipping 
nmneious  departments  would  have  been  ea.sier,  and  the 
■standard  of  work  done  better,  had  this  standardisation  of' 
apparatus  l.ieen  achieved  before  the  outbreak  of.  war.  If  we- 
are  to  hold  our  own  in  competition  after  the  war,  rcsearcbil 
work  mu.st  be  carried  out  in  connection  with  the  productiont 
of  essential  apparatus  and  X-ray  tubes.  This  need  wasj 
emphasised  by  the  lecturer,  who  stated  that  lately  important; 
research  work  had  been  carried  out  in  this  country.  Dr. 
Knox  stated  that  the  intensifying  and  fluorescent  screens  at 
present  in  use  were  an  advance  on  those  foiTuerly  imported. 
Manufacturers  of  X-ray  plates  had  more  than  held  their' 
own,  and  the  production  of  a  trustworthy  photographic  pa.per 
upon  w'hich  X-ray  negatives  could  be  produced  directly  wafii 
one  of  the  achievements  of  the  wax  period.  Dr.  Knoxi 
described  the  most  striking  of  recent  applications  of  X-raye 
and  radium  a.s  that  used  by  Mr.  Perdval  P.  Cole  in  connec- 
tion with  his  operative  work  on  injury  to  the  face  and  jaws, 
Mr.  Cole's  name  was  also  associated  with  another  new  deve-' 
lopment  in  plastic  surgery,  the  depOatory  power  of  X-rays 
having  been  used  to  destroy  hair  in  portions  of  the  tKulp 
and  face  which  weiv  used  in  plastic  surgery,  i^loro  than 
.<3nce  in  the  course  of  his  lecture  Dr.  Knox  insisted  on  the 
need  for  encouraging  research  and  bringing  aliotit  the  co- 
operation of  all  interested  in  the  work.  He  s;iad  that  stepf 
were  in  progi-ess  with  a  view  to  forming  a  British  schow 
of  radiology  and  physicotherapy. 

.  In  the  course  of  a  .short  lecture  on  electrical  developmeni 
after  the  war,  Mr.  0.  H.  Wordingham,  C.B.E..  President 
of  the  I.E.E.,  said  that  the  -term  electrical  industry  was  a 
.very  wide  one;  it  embraced  many  -industries,  and  electnciti 
was  invading  .t11  other  branches  of  engineenng.  No  engi- 
neer would  in  the  future — ^he  might  almost  say  in  the  pre- 
sent— be  able  to  perfomi  the  duties  of  his  branch  without 
.some  knowledge,  and  in  many  cases  an  intimate  knowledge, 
of  electrical  ,science.  Electrical  development  had  made  rapid 
,strides,  as  was  evinced  b.v  the  uses  to  which  electricity  wasi 
put  on  board  ship,  especially  in  the  case  of  warships  anc 
submarines.  On  a  modern  battle,=hip  electricity  was  ma<3< 
use  of  in  almost  every  conceivable  manner;  the  progress  (ihai 
had    been    made    with    the    electrical    propulsion    of    ships 
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especially  iu  ALnerica.  was  very  promising,  knd 'this  >'ou]d- be 
more  widely    adopted   when   hostilities  ended. 

In  the  works  and  factories  here  in  this  country  electricity 
had  played  a  great  part  during  the  war;  it  would  not  have 
been  possible  for  our  munition  works  to  produce  the  output 
they  bad  done  without  the  aid  of  electricity.  Another  recent 
ilevt'lopuient  was  the  electric  furnace;  it  was  an  important 
iipplication  of  electricity,  and  had  made  large  strides.  After 
the  war  it  would  make  .still  greater  strides  if  a  cheap  and 
abundant  supply  of  electricity  were  available.  Again,  the 
electrical  driving  of  rolling  mills  was  a  further  development 
that  had  made  headway  recently ;  thi.s  was  important  inas- 
luuch  as  it  showed  what  electricity  was  capable  of  doing.  A 
steel  rolling  mill  performed  the  hardest  and  most  trying 
work  that  any  machine  was  called  upon  to  do,  and  this  was 
(lone  efhciently  by  an  electrical  drive. 

The  Admiralty  w-as  a  large  user  of  electricity;  it  was  made 
use  of  in  almost  every  conceivable  manner.  It  was  used  in 
many  ingenious  ways  for  detecting  the  enemy's  movements 
and  intentions  both  on  land  and  sea.  Recently  a  submer- 
sible electric  pump  had  been  developed  which  was  exten- 
sively used  for  salvage  work,  and.it  had  accomplished  very 
good   work  indeed. 

After  the  w-ar  it  would  be  necessai-y  that  there,  should  be 
an  abundant  and  cheap  supply  of  electricity.  At  present 
there  was  a  large  number  of  small  generating  static^,  and 
only  very  few  large  ones,  such  as  those  at  Manchester,  Bir- 
mingham, and  Glasgow.  To  the  small  stations  a  large 
amount  of  credit  was  due;  they  had  done  pioneer  work,  and 
had  paved  the  way  for  the  so-called  super-station,  about 
which  we  are  hearing  so  much  just  now.  But  the  time 
had  now  come  when  it  was  necessary  that  these  small  sta- 
tions should  be  sujierseded ;  it  was  not  intended  that  they 
«hou!d  all  go  at  once;  the  most  inefficient  would  be  done 
away  with  first,  and  the  process  would  thus  be  a  gradual 
one.  The  advantages  that  would  accrue  from  such  a  scheme 
would  be  an  improved  load  factor,  larger  individual  generat- 
ing units,  the  location  of  the  station  could  be  chosen  indepen- 
dently of  the  area  to  be  supplied,  and,  lastly,  there  was  the 
question  of  fuel  economy.  It  was  absolutely  essential  that  our 
irreplaceable  fuel  supplies  should  be  consei'ved,  and  the  super- 
slation  scheme  would  help  largely  to  bring  this  about.  A 
combination  of  gas  works  and  central  electric  generating 
stations  would  produce  cheap  power,  and  at  the  same  time 
conserve  fuel  by  enabling  the  by-products  of  the  coal  to  be 
reclaimed.  There  were  some  areas  where  a  cheap  supply 
would  never  be  available,  nevertheless  it  was  necessary  that 
a  supply  should  be  available  in  all  areas — in  the  country  dis- 
tricts for  agricultural  purposes,  as  well  as  in  the  densely- 
populated  ones  for  manufacturing.  It  would  be  necessary, 
therefore,  to  set  off  the  cost  in  one  place  against  that  in  an- 
other, so  that  a  low  price  might  be  charged  over  the  whole 
countiy.  Ill  his  opinion,  electricity  could  be  generated  on 
a  large  scale  profitably,  and  sold  to  con.sumers  at  a  low  price. 
Further  benefits  that  would  result  from  this  super-station 
scheme  would  be  the  .standardisation  of  voltages  and  periodi- 
cities, and  therefore  also  of  apparatus.  This,  in  turn,  would 
enable  manufacture  to  be  carried  out  on  a  large  scale  in  a 
uniform  manner.  At  the  present  time  too  many  manufac- 
turers were  making  the  same  mistake ;  they  were  trying  to 
cover  too  much  ground  at  once,  and  producing  too  large  a 
variety  of  articles.  It  would  be  a  misfortune  if  combines 
were  formed  and  the  small  firm  swept  away.  In  his 
opinion,  there  was  plenty  of  room  for  a  few  large  concerns 
and  the  small  ones  as  well.  The  differences  and  jealousies 
that  existed  in  the  past  would  have  to  be  swept  away,  and 
the  small  firms  should  combine  in  such  a  way  that  each 
firm  lould  restrict  itself  to  the  manufacture  of  one  class  of 
appiuatus,  for  which  it  was  best  equipped,  and  of  which  it 
had  most  experience.  In  this  way  they  would  obtain  better 
results,  and  would  be  able  to  present  a  united  front  to  tackle 
the  home  and  foreign  markets. 

Since  the  commencement  of  the  war  it  had  become  appa- 
rent that  very  few  people  in  this  country  understood  the 
importance  of  key  industries,  or  even  realised  that  such  in- 
dustries existed.  Germany,  however,  fully  appreciated  the 
position,  and  took  advantage  of  it.  As  an  illustration  of 
this,  the  manufacture  of  carbon  electrodes  could  be  men- 
tioned. Only  one  finii  was  manufacturing  carbons  in  this 
country  prior  to  the  outbreak  of  war;  it  was  done  for  many 
years  at  a  loss,  but,  by  the  help  of  the  Admiralty,  both  witli 
grants  of  money  and  scientific  advice,  this  firm  was  able  to 
continue  manufacturing  in  spite  of  all  opposition  and  com- 
petition. The  Admiralty  was  the  only  department  that  fore- 
saw the  serious  position  that  would  arise  wei*  the  supply 
of  carbons  to  be  cut  off;  it  therefore  insisted  upon  a  supply 
of  British-made  carbons  being  available.  Another  Govern- 
ment department  attempted  to  follow  the  example  set  by 
the  Admiralty,  but  it  go  itself  into  trouble,  and  the  attempt 
had  to  be  abandoned. 

The  magneto  industry  was  another  that  could  be  men- 
tioned ;  only  those  who  understood  how  difficult  it  was  to 
caanufacture  such  a  highly-complicated  machine  as  a  magneto 
would  appreciate  the  difficulties  that  had  had  to  be  over- 
come. It  was  largely  due  to  an  ofiioer  in  the  Eoyal  Naval 
Air  Senice  that  we  were  at  present  successfully  manufactur- 
LDE  iiia(,'ne.tos  in  this  country.  Insulating  material  was  an- 
other very  im[X)rtant  commodity;  every  branch  of  the  elec- 
trical industry  depended  u\K>n  it,  and  in  that  respect  we 
ought  to  be  entirely  self-supporting. 


The  prospect  for  the  development  of  the  electrical  industry 
after  the  war  depended  to  a  large  exent  upon  labour;  it  was 
a  question  of  whether  labour  (both  head  and  hand  labour) 
was  prepared  to  put  its  shoulder  to  the  wheel  and  produce 
m  large  quantity  or  not.  There  was  a  large  amount  of  latent 
abiHty  amongst  the  labour  class;  one  only  had  to  look  at. 
.some  of  the  Labour  leaders  to  understand  what  labour  wa.-s 
capable  of  as  a  class.  Labour  should  be  given  a  larger  share, 
not  only  in  the  profits,  but  also  in  the  direction  of  aft'air.s. 
If  Labour  was  allow-ed  to  see  and  know  more  of  what  went 
on  behind  the  .scene.s,  he  firmly  believed  that  many  of  the 
ditficulties  and  misunderstandings  that  were  constantly  crop- 
ping up  at  present  wiiuld  entirely  disappear.  The  Govern- 
jiient  only  recognised  those  who  were  organised;  engineers 
had  therefore  realised  that  they  must  organise  themselves 
as  the  men  that  they  controlled  were  organised;  this  they 
had  decided  to  do,  and  it  wotdd  shortly  be  accomplished, 

Mr.  C.  A.  Darling,  lectuilng  on  high-temperature  pro- 
cesses and  products,  described  the  various  methods  of  weld- 
ing. This  had  superseded  the  old  blacksmith's  method,  and 
foreshadowed  the  passing  of  riveting.  It  provided  a  new 
Oldening  for  partially-disabled  soldiers,  many  of  whom  were 
welders.  Electric  arc  welding  had  made  great  strides  during 
the  war;  the  livetless  ships  were  now  being  constructed  by 
the  use  of  arc  w'elding,  and  American  investigators  were  of 
the  opinion  that  we  were  ahead  of  America  in  this  matter. 
"There  was  a  striking  increase  in  the  number  of  electric  fur- 
naces for  smelting,  and  though  the  cost  of  power  was  high, 
it  was  compensated  for  by  the  superiority  of  the  high-class 
steel  that  was  obtained.  He  suggested  that  high  tempera- 
tures might  displace  the  centre  of  gravity  of  our  industries, 
for  if  super-power  stations  were  established  in  London,  as 
had  been  proposed,  London  might  become  a  steel  ^  centre. 
He  called  attention  to  the  various  products  of  electric  high- 
temperature  furnaces,  some  of  which  had  been  neglected. 
But  power  could  now  be  got  as  cheaply  at  Tyne-side  as  at 
Niagara,  and  there  was  no  reason  why  we  should  not  manu- 
facture the  same  products.  A  college  of  research  into  electric 
furnace  products  was  needed,  for  the  subject  offered  vast 
possibihties  for  the  future.. 

Dr.  W.  EosENHAiN,  in  the  course  of  a  lecture  on  alumi- 
nium and  its  alloys,  said  that  lightness  itseLf  was  of  little 
value ;  what  was  wanted  was  a  combination  of  Ughtness  and 
great  strength.  There  were  many  moving  parts  in  light 
machinery  in  which  the  extensive  use  of  light  alloys  would 
appear  to  offer  a  large  field  for  real  advance.  Aluminium 
and  its  alloys  demanded  the  serious  attention  of  British  and 
Imperial  industry.  For  aircraft  and  military  pui-poses  it 
had  the  importance  of  a  key  industry,  and  it  was  an  industry 
which  must  not  be  neglected. 

Mr.  J.  L.  F.  VoGEL,  lecturing  on  tungsten,  said  that  the 
attempt  to  make  tungsten  in  England  before  the  war  was 
no  sufficiently  determined.  He  himself  had  been  connected 
with  Dr.  Stenhardt  in  running  a  small  factoi?  in  London, 
where  about  300  tons  were  produced,  but  the  company  lest 
money,  as  it  was  iniixissible  to  meet  German  competi- 
tion. "  During  the  period  1906  to  1913  the  British  Empire 
produced  about  half  the  output  of  tungsten  ores.  Siiice  the 
commencement  of  the  war  the  output  of  ore  had  risen  to 
close  upon  20,000  tons  per  annum,  and  the  U.S.A.  had  be- 
come the  largest  producer,  mcrea.sing  its  output  from  1,400 
tons  in  1918  to  about  7,000  tons  in  1916,  while  the  Empire 
pioduction  for  1916  was  somewhat  under  6,000  tons.  He 
emphasised  the  neces.sity  of  keeping  the  British  Empire 
sources  of  supply  in  the  hands  of  British-born  citizens. 
When  war  broke  out  there  was  only  four  months'  supply  in 
this  country,  but  a  factory  was  started,  and  one  of  the  most 
serious  problems  with  which  munition  makers  were  faced 
was  .solved.  He  believed  the  industry  would  be  maintained 
in  this  country  if  it  were  given  a  fair  chance. 

Dr.  E.  E.  FouENiER  d'Albe  exhibited  the  optophone,  in- 
vented by  himself  in  1914.  This  remarkable,  but  in  manipu- 
lation simple,  instrument  is  supplied  by  the  i'^dical  Supply 
Association,  Gray's  Inn  Road,  E.G.  1,  and  it  is  the  outcome 
of  a  series  of  researches  on  the  half -metal  selenium,  carried 
out  mainly  at  the  University  of  Birmingham.  The  opto- 
phone was  first  Shown  to  the  Royal  Society  in  1914,  and  it 
is  described  as  "  the  first  radical  solution  of  the  problem  of 
how  to  enable  the  bhnd  to  read  ordinary  print."  A  small 
disk  is  made  to  rotate  rapidly  by  means  of  a  minute  electric 
motor.  The  disk  is  provided  with  five  concentric  circles  of 
holes  corresponding  to  musical  notes.  The  disk  is  illuniinat«l 
from  below  by  a  small  electric  la:up  and  condenser.  A  slit 
above  the  disk  cuts  out  a  radial  poi-tion,  so  that  a  line  of 
five  luminous  dots  is  seen  from  above.  A  small  image  of 
this  line  is  thrown  upon  the  upper  .surface  of  a  glass  plate, 
and  is  thus  focused  upon  any  point  laid  flat  upon  the  glass. 
The  lamp,  disk,  and  lenses  are  mounted  on  a  carriage  which 
can  be  moved  from  right  to  left  by  a  handle.  The  top  of 
this  carriage  bears  a  selenium  tablet,  which  is  placed  in  cir- 
cuit with  a  battery  and  telephone,  _  The  glass  plate  with 
its  stand  forms  a  book-rest,  which  is  moved  to  and  fro  at. 
right  angles  to  the  printed  line  by  means  of  a  hne-changing 
liead.  This  head  moves  with  audible  cUcks,  and  by  counting 
these  the  operator  can  get  the  next  Une  correctly  into  posi- 
tion. Practical  proof  was  given  by  a  bhnd  student.  Miss  M. 
.lamieson,  who,  after  only  90  hours'  experience  of  the  opto- 
phone, had  attained  a  siieed  of  10  words  per  minute  in 
reading.  It  was  stated  that  with  a  httle  more  practice  she 
confidently  hoped  to  raise  the  Umit  to  25. 
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CORRESPONDENCE. 

Letter!  received  by  vt  after  5  P.M.  ON  TuKSDAY  cannot  appear  vntV. 
the  follouring  week.  CorretpoHdent!  thvuld  JoruMrd  their  cuiiimuni- 
catiifiu  at  the  earliett  poi»ible  numwnt.  Ao  letter  i-an  be publisheii 
I.  'jle't  tre  hare  the  iiyriteri  name  and  addreti  in  iiir  voimeisiu'i. 

1  he  I'utiire  uf  Cuul  L'sin)^. 

1  aui  kiteiosted  iu  the  article  ou  p.  l'2o  of  .vour  cuirent 
issue  by  Mr.  W.  H.  Booth,  which  is  short,  but  very  inuch  to 
the  point,  rt'gardins  the  use  of  coal  in  large  generating  .stii- 
IIOU.S,  which  lia\«-  been  .sc)  riiiioh  to  the  trQnt  ot   latt-. 

If  rh«-re  js  one  .s^ine  way  of  wastinjj  coal  it  is  to  put  ch.wn 
the  big  b'eneratiiit;  .station  with  .•<l<'ani  plant,  .such  as  h.i« 
lieen  .sugjjesteit  fcir  l^ouilon. 

Such  a  propoffiliou  i.s  a  luad-biuiued  .su^'gcstion  of  tlie  large- 
unit  schemer,  who  can  see  not  much  further  than  a  big  unit 
proixxsitioa  of  the  steam  tjix',  with  massive  chimneys  anil 
plenty  of  waste  gases,  which  he  cannot  see,  but  they  are 
yoing  into  the  atmosphere  all  the  same. 

Electricity  can  be  generated  as  cheaply  in  half-a-dozen 
.stations  spread  along  the  Thames  at  convenient  i>oints  as  at 
one  central  point,  and  such  a  scheme  ha.s  far  more  to  com- 
mend it  than  the  central  scheme. 

Mr.  Booth  points  out  that:  "  Given  a  means  of  so  arrang- 
ing electrical  supply  that  waste  heat  can  be  supplied  to  all 
households  concerned  within  a  limited  radius,  an  enonnous 
fuel  economy  would  be  secured." 

\\'hat  is  the  good  or  use  of  talking  about  grand  schemes  of 
electrical  supply  to  save  coal  when  the  greater  user  of  coal, 
namely,  the  householder,  and  the  boating  of  houses  are  left 
out  of  the  question?  If  generating  stations  are  to  be  sup- 
plied on  a  large  .scale,  then  let  tlic  wliole  problem  of  generat- 
ing electricity  be  combined  with  the  greater  one  of  .saving 
i-oal  iu  our  households,  by  arratiging  a.  .s<>n.sible  scheuie  of 
ilonie.stic  healing  in  coimectiun   tbercwith. 

1  very  much  wish  Mr.  Booth  would  give  an  article  on  such 
combination,  a,s  he  is  about  the  only  authority  in  this  coun- 
try who  is  capable  of  deaUng  with  the  problem  as  it  should 
be  hanclled.  I  go  further,  and  say  that  Mr.  Bootli  is  one  of 
the  engineers  on  practical  economies  who  ought  to  be  in  the 
front  giving  advice  to  the  Reconstruction  Committee,  and 
not  in  the  background  criticisinfi  the  Committee's  report. 

Mr.  Booth's  article  is  valuable  at  this  stage,  but  I  hope  he 
wUl  deal  with  the  matter  exhaustively,  so  that  it  will  com- 
mand the  attention  of  the  Reoonstnic-tion  Committee. 

John  I.  Hall. 

Kingston-on-Thames,  September  lih,  1918. 


Where  are  we  Goin^  To? 

The  somewhat  pessimistic  imagination  of  Mr.  E.  W,  Paul 
has  evidently  left  him  brakeless,  as  his  particular  'bus  seems 
to  have  smashed  up  altogether.  To  his  'bus-like  imagination 
it  appeals  industry  is  going  to  the  dogs;  to  the  average  trade 
unionist,  it  just  appears  he  is  on  the  fringe  of  something 
tangible  and  reasonable  for  his  output  in  life. 

The  said  output  haa  been  so  long  solely  in  the  control  of 
the  limited  liability  system,  but  the  spectacle  of  the  trade 
unionist  being  in  a  position  to  tackle  the  aforesaid  trusts, 
and  play  that  part  in  industry  which  they  are  entitled  to, 
seems  to  excite  the  direst  foreboding  on  the  part  of  Mr. 
K.  W.  Paul. 

■'  A  one-time  member  of  this  Union,  who  for  several  years 
watched  the  progress  of  our  electrical  pioneers  towards,  or 
through,  the  bankruptcy  courts"  evidently  has  some  qualms 
concerning  the  E.T.U.  controUing  the  industry.  -Well,  the 
present  writer  had  just  as  many  in  the  past  concerning  Dick, 
Ken-s,  Westinghouse,  Grouiptons,  &c.,  &c.,  but  a  merciful 
providence  in  the  shape  of  John  Bull  poured  milk  and  honey 
into  these  concerns,  with  the  result  of  their  return  to  some- 
thing  like   financial   stability. 

In  this  area  the  E.T.U.  is  endeavouring  to  use  its  best 
efforts  for  the  apprentices,  especially  from  the  technical  point 
cjf  view,  but  vrith  the  employers'  claim  of  sole  control,  and 
then  idea  of  technical  training,  the  effort  to  produce  the 
right  article  "  to  flabbergast  the  Hun  "  is  making  slow  pro- 
gress. 

Under  the  E.T.U.  control,  good  jobs  will  be  found  for 
competent  men;  the  "  Are-you-in-the-know  "  and  public 
school  boy  will  get  a  back  seat,  and  the  fortunate  individual 
reoeivmg  "three  times  the  district  rate  for  swanking  around" 
will  receive  a  period  in  "quod." 

The  past  virility  shown  in  this  Empire  ha.s  produced  excel- 
lent results  for  one  cla.ss  only,  and  Mr.  Paul  will  do  well  to 
understand  that  something  apart  from  pettv  bureaucracy  is 
in  the  field,  and  the  pals  of  the  electrical"  trade  will  have 
stronger  stuff  to  sweep  aside  than   bureaucrats. 

"  "nie  directors  of  the  British  Empu-e  "  have,  again  be- 
longed to  one  class,  and  the  hideous  caste  svstem  (that  old 
man  of  the  sea  on  the  workers'  back),  by  which  they  have 
controlled  trade,  commerce,  and  mankind,  has  been  an  all- 
too-potent  factor  in  our  history,  and  "class  consciousness" 
keenly   descnbes  the   position. 

The  E.T.U  will  welcome  the  "  hundi-eds  of  businesses  ■"■ 
and  say  let  them  all  come,  "  honest  enterprise,"  merit  res- 
pect, and  esteem.  ' 

It  seems  to  have  been  Mr.  Paul's  misfortune  to  have  beea 


governed  by  the  truculence  of  the  individual,  and  the  com* 
bination  to  which  he  belongs.  Oddly  enough,  the  writer  has  1 
had  the  same  experience,  only  the  truculent  gentleman  waa 
the  employer,  the  combination  behind  him  the  Contractors' 
.\s30ciatioii,  and  the  reward  offered  scanty  enough  to  have 
starved  Old  Mnth.-r  Hnbtiard.  Xutl  .saiil ;  1  am  «oing  to 
uork  ! 

J.   \\.    Woolley, 
I'Jlcclriral   Tnulcn    Inion. 
Whitley  Bay,  September  2th,  1918. 


The   l'trcciita>;e   F.rror. 

Mr.  A.  T.  I'.ullen's  lucthod  of  remedying  nnc  c'linj-  liy  au- 
other  ina<cura<y  i.s  wrong.  The  meter  in  ijuc-lioii  i.s  ob- 
viou.sly  40  jwr  cent,  fast,  and  the  correct  mellidd  of  dealing 
with  the  matter  was  a  sum  in  simple  proixirtion.  i.e., 
140 :  40  :  :  400  :  114,  giving  the  allowance  oii  the  account  us 
114  units  on  the  meter's  registration  of  400. 

Gadf^ett. 

London. 

Fn  dealing  with  the  question  of  percentage  error,  the  wiilor 
was  moved  solely  by  errors  which  had  ocxurrcd  through  tho 
exact  meaning  of  the  figure  quoted  by  the  tesi  room  being 
luisunderSfood. 

While  "  Gadgett's  "  method  is  perfectly  correct,  it  is  not 
in  universal  use,  nor  will  it  ever  be,  because  the  majoiity  of 
meter  errors  of  the  future  will  be  within  the  region  of  ',i  to 
5  per  cent.,  and  the  addition  or  subtraction  of  3  per  cent, 
makes  very  Uttle  difference  whether  it  is  based  on  tlio 
registered   units  or  the  correet   units. 

I'he  mental  method,  therefore,  will  be  the  most  used  [i.r  , 
deducting  3  units  for  every  100  registered),  .ts  it  has  in  tlio 
I>a.st,  and  it  i.s  for  this  rea.son  that  we  .should  .slate  tha 
percentage  error  as  .so  much  per  cent,  of  the  units  registered. 

"  Gadgett  "  calls  it  an  inaccuracy,  but  it  is  not  inaccurate 
to  say  that,  of  400  units  registered  by  my  meter  '28..')  per 
cent.,  or  114,  were  over-charged. 

A.   T.    Bullen. 

Eastleigh,  September  11th,  1918. 


Falk,  Stadelmann  &  Co. 

May  I  call  your  attention  to  a  i>aragraph  in  Jolm  Dull  of 
September  4th,  1918,  re  Messrs.  Palk,  Stadelmann  &  Co., 
which  I  think  would  be  of  much  interest  to  electrical 
readers? 

The  Cable  Makers'   Association. 

L.   B.   Atkinson,   Secretary. 
London,  W.C,  September  10th,  1918. 
The  following  is  the  cutting  referred  to:  — 

HOW   TO    BECOME    BRITISH. 


A    STUDY    IN     COMMERCIAL 

Even  in  war-time  it  is  quite  an  easy  matter  for  a  Germhun  commercial 
undertaking  to  become  as  British  as  an  East  End  whelli-stall.  Observe  how 
It  is  done.  In  the  sweet,  bygone  days  of  peace  Messrs.  Fallt,  Stadelmann 
and  Co.,  of  London,  Glasgow,  and  Manchester,  manufacturers  of  the 
"  Veritas  "  gas  mantle  an«i  other  lighting  requisites,  had  names  and  ad- 
dresses which  would  have  been  excellent  passports  to  Potsdam.  The  Kalks, 
the  Thurnauers,  and  the  Pappenheimers  ruled  the  roast,  and  were  un- 
ashamed of  the  fact  that  their  places  of  residence  were  at  Nurnberg,  Hoch- 
berg,  or  elsewhere  in  the  land  of  the  Huns.  Since  then,  however,  all  is 
changed.  In  the  fifth  year  of  war  Messrs.  Falk,  Stadelmann  &  Co.,  Ltd., 
are  "  all-British,"  as  that  term  is  understood  at  Somerset  House,  the  latest 
summary  of  Share  Capital  issued  under  official  authority  being  a  highly 
interesting  document.  Wonderful  measures  of  "  reconstruction  "  have  been 
carried  through.  It  is  true  that  even  now  the  trail  of  the  Hun  is  not 
quite  extinguished.  The  Chairman  of  the  Company,  Mr.  Max  P'alk,  though 
now  a  British  subject,  is  compelled  to  acknowledge  Wurtembeirg  as  his 
"  nationality  of  origin,"  while  the  other  directors,  Messrs.  Victor  Falk  and 
Louis  Thurnauer,  coyly  admit  that  it  was  in  Wurtemberg  and  Bavaria  res- 
pectively  that    their    infant   eyes   first   beheld    the   light. 

Glancing  at  the  Shareholders'  List,  we  find  that  the  Public  Trustee  has 
taken  a  hand,  49,367  Preference  Shares  held  by  Mr.  Bernard  Thurnauer.  of 
Nurnberg,  and  afterwards  vested  in  the  Custodian  of  Enemy  Property,  having 
on  May  1st.  1917,  been  restored  to  the  Company,  although  for  what  con- 
sideration is  not  apparent.  Much  the  same  thing  seems  to  have  happened 
in  the  case  of  1,000  Preference  Shares  once  held  by  Mrs.  Pauline  Israel,  of 
Hochberg.  Upon  the  whole,  it  is  clear  that  our  obliging  authorities  have 
offered  this  Company  every  assistance  in'  their  efforts  to  clean  up  their 
shop   front. 


WAR  ITEMS. 


Non=Ferrous  Metal  Industry  Act. — A  further  list  of  those 
to  whom  licences  have  been  granted  under  this  Act  appear.s 
in  the-  London  Gazette  for  September  10th. 

Munitions  Tribunal  Case. — We  are  informed  that  at  the 
Edinburgh  Munitions  Tribunal  J.  G.  Jones,  jointer  and  over- 
head linesman,  claimed  back  money  under  the  12J  per  cent, 
award  from  October,  1917,  to  February,  1918,  from  the 
Musselburgh  Tramways  Co.  The  company  held  that  Jones 
was  not  entitled  to  make  such  a  claim  as  he  had  been  away 
frona  their  employment  for  over  six  months,  and  had  not 
•claimed  earlier.  The  Tribunal  gi-anted  the  claim  aa  there 
was  no  specified  time  in  the  award  in  which  to  make  the 
•claim. 

To  be  Wound  Up. — Under  the  Trading  with  the  Enemy 
Acta  the  following  company  has  been  ordered  to  be  wound 
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up: — Electro  Osmose  Syndicate,  Ltd.,  Imperial  House,  Kings- 
way.  Syndicate  formed  to  purchase  patent  rights  for  the 
purification  of  clav.  Controller :  J.  R.  Tulloch,  4b,  Frederick's 
Place,  Old  Jewry,  E.C.2. 

Trading  With  the  Enemy. — The  "  London  Gazette  "  for 

September  6th  contains  further  additions  to  the  lists  of 
jiersons  and  bodies  in  the  following  countries  with  whom 
trading  is  prohibited: —  .\rgentina ;  Bolivia;  Brazil;  Chile; 
Colombia;  Cuba;  Denmark;  Ecuador;  Greece;  Guatemala; 
Uayti  and  Dominican  Republics;  Honduras;  Mexico;  Nether- 
lands; Netherlands  East  Indies;  Panama;  Persia;  Salvador; 
Spain  ;   Sweden  ;  Venezuela. 

The  Future  of  Russia. — .Sir  G.  Buchanan,  in  a  speech 
delivered  in  I;ondon  last  week,  aiter  .stating  that  a  peace 
which  left  (jejinany  supreme  iu  Riis.sia  and  mistre.ss  of  the 
East  would  be  little  short  of  suicide,  .said  that  we  must  re- 
spond to  Russia'/'agonising  cry  for  help.  Colo-ssal  as  was  the 
tiisk  before  us,  we  must  a.ssist  her  in  the  economic  reconstruc- 
tioa  that  must  precede  the  political  j^construction.  We  must 
be  jnepared  to  supply  her,  when  the  proj^er  moment  arrived, 
■nith  expert  advice,  with  capitjil.  and  with  all  the  machinery 
necessary  to  restart  her  moribund  industries,  to  render  her 
agriculture  more  productive,  and  to  revive  her  export  trade, 
without  which  the  depreciated  currency  could  not  recover. 

Germany  and  After=War  Trade.— Some  of  the  German 
papers  are  devoting  a  good  deal  of  attention  (o  Alhed  pre- 
parations for  improved  export  trade  organisation  after  the 
war.  and  to  Briti.sh  economic  defence  proi>o.sals  and  the  pro- 
Bpect  of  their  succeeding.  In  July,  the  Vonaischc  Zeitung, 
recognising  that  all  England  favoured  an  economic  war,  but 
was  not  unanimous  as  to  its  duration  and  method,  was  urging 
those  who  advocated  a  "  peace  by  understanding  "  to  pay  close 
attention  to  the  subject.  The  suggestion  was  that  advan- 
tage be  taken  of  this  difference  of  opinion,  bec-ause  nothing 
was  more  important  for  Gennauy's  future  than  that  such  a 
war  should  be  mitigated  as  far  as  possible,  and  its  duration 
shortened.  Dcr  M' eWiandel  in  August  was  discussing  some 
of  the  measures  taken  by  France,  America,  and  England 
during  the  war  for  the  promotion  of  foreign  trade.  It  is 
admitted  that  after  four  years  of  war  Germany  is  faced  with 
a, great  task  in  the  foreign  trade  problem.  One  of  its  first 
necessities  after  the  war  will  be  to  find  out  the  real  state 
of  things  in  the  world  markets.  For  this  purpose,  capable 
commercial  experts  must  be  sent  to  inves-tigate  the  changes 
in  trade  caused  by  the  war;  the  German  Commercial  Expert 
Institute  must  be  brought  up  to  date;  the  consular  service 
must  be  I'eorganised — men  of  practical  commercial  experience 
must  oc<;upy  such  posts;  the  Information  Service  must  be 
expanded,  and  it  must  be  under  Government  control;  and 
so  on.  Something  ha.s  been  done  by  way  of  propaganda — 
through  films  and  otherwise,  and  quantities  of  literature 
has  been  sent  abroad  to  bring  home  to  the  foreigner  "  the 
prosperity  of  German  economic  methods,"  but  the  writer 
rcgri'ts  that  "  there  is  no  widely  circulated  Gemian  organ 
in  foreign  countries,  and  expresses  the  desirability  that  some 
of  the  existing  papers  should  be  translated  and  put  on  the 
foreign  markets.  He  advocates  the  organisation  of  sample 
fairs  and  the  establishing  of  large  stores  in  the  Balkans  or 
the  Near  Eas-t,  Uke  the  .'Americans  did  in  Turkey.  There  is 
more  of  the  same  kind  of  thing,  all  of  which  ends  with 
what  reads  like  an  appeal  for  the  German  Government  de- 
partments to  strengthen  and  develop  foreign  trade  organisa- 
tions, as  .schemes  for  expanding  these  organisations  are  ex- 
pected to  prove  effective  weapons  in  the  coming  economic 
stniggle.  By  a  stroke  of  the  sword  the  Prussian  War  Lords 
cut  off  their  foreign  trade  in  Augu.st,  1914.  Doubtless  if  the 
Pni.ssians  even  thought  seriously  about  their  Empire  trade 
interests  at  all  they  expected  that  after  a  short  war,  and 
a  speedy  crushing  of  their  unprepared  foes,  they  would 
quickly  recover  from  the  temporary  stoppage  of  exports,  and 
would  swing  along  with  an  appropriate  goose-step  on  to 
fuller  commercial  world  domination.  But  the  German  com- 
mercial god  or  idol,  hke  their  militaiw  one,  has  had  a  great 
fall,  like  "  Humpty  Dumpty."  and  not  all  the  economic 
writers  in  Gerniany,  nor  all  the  Hindenburgs  and  Luden- 
dorffs,  will  easily  be  able  to  put  its  broken  parts  together 
again.  But  there  will  be  a.  great  effort  to  do  so— that  has 
always  been  obvious  enough. 

Exemption  Applications. — .'\t  Oswestry,  e.\emption  until 
January  1st  was  conceded  to  W.  H.  Farrar  (39,  grade  2), 
electrician. 

At  Rochdale,  in  the  case  of  two  employes  of  the  Rochdale 
Municipal  Tramways,  ordered  by  the  Tribunal  to  join  up, 
Jt  was  .stated  that  all  tramway  appeals  were  to  be  adjourned 
pendmg  consideration  of  the  staff  as  a  whole,  and  the  de- 
cision in  the  two  cases  was  cancelled.  In  tie  case  of  a 
tramway  employe  at  Halifax,  the  appeal  was  adjourned  for 
three  months  to  await  instructions. 

Hereford  Tribunal  has  granted  exemption  untD  January 
iSth  to  A.  J.  Rowberry  (34,  grade  1),  electrical  engineer. 

At  Aberystwyth,  exemption  was  sought  for  H.  Humphreys 
(41,  grade  2),  mains  foreman  with  the  Electric  Light  Co. 
It  was  claimed  that  he  was  in  a  certified  occupation.  With 
the  assent  of  the  National  Service  Representative,  six 
months  were  conceded. 

At  Oxford,  the  Electric  Tramways,  Ltd..  appealed  for 
Victor  Hill  (36,  grade  2),  a  skilled  motor  mechanic,  and  two 
months'  temporary  exemption  was  conceded. 


BUSINESS  NOTES. 


Carbon  Basiness  in  Argentina. — A  concern  called  Le 

Carbone  (late  Lacombe  et  Cie)  has  been  formed,  with  a  capital  of 
L',.'*00,000  fr.,  to  manufaiture  and  sell  carbons  and  any  products 
relatiuff  to  the  electrical  industry.  The  company  is  to  operate  iu 
the  Argentine,  and  the  representatives  in  Buenos  Ayres  are 
Messrs.  Leon  Pariand  i:  J.  L.  Sidler. — Jleiiew  of  the  Hire)-  Plate. 

Exports  to  China  and  Siam. — In  the  Bnanl of  TradcTounial 
for  September  5th  between  six  and  seven  pages  are  devoted  to  con- 
solidated lists,  revised  to  Augrust  23rd,  191S,  of  persons  and  bodies 
in  China  and  Siam  to  whom  exports  may  be  consigned. 

X  further  list  of  persons  and  bodies  in  China  to  whom  exports 
may  Ije-  eonsi^ned  ajipcars  in  the  Luniloii  Unzrtlr  for  Sept.  lOtb. 

German  Porcelain  Industry. — According  to  the  MiincJnwj- 

Siiie.ilf.Vur/irir/itrH,  disputes  are  proceeding  in  theGerman'  porcelain 
industry  and  trade  with  reference  to  the  present  high  prices  for 
porcelain  products.  The  Association  of  East  German  Porcelain 
Factories,  which  has  its  headquarters  at  Altwasser,  in  SUesia, 
repudiates  a  sugtrestion  that  these  prices  are  unduly  hiprh.  Certain 
f.octories  which,  in  virtue  of  army  contracts,  have  enjoyed  full 
employment  and  a  full  supply  of  coal,  or  which  had  larjre 
accumulated  stocks  at  their  disposal,  have  enjoyed  temporary 
pros|)etity,  and  compensated  themselves  for  the  severe  losses  of  pre- 
vious years.  For  the  factories  without  such  special  advantages — 
and  these  form  the  great  majority — the  prices  fixed  by  the  jVssocia- 
tion  of  Cierman  Porcelain  Manufacturers  ilo  not  counterbalance  the 
increase  of  prices  for  raw  materials,  ice,  and  the  restriction  of 
producing  capacity  (through  decrease  of  coal  supplies)  to  one-fourth 
of  the  peace  production.  The  conditions  .at  present  prevailing  in 
the  industry  not  only  prohibit  any  reduction  of  prices,  but  urgently 
call  for  a  further  increase.  The  dealers  desire  to  bring  about  a 
crisis  in  the  Association  of  German  Porcelain  Manufacturers  ;  but 
the  manufacturers  have  every  reason  not  to  let  this  desire  Ije 
realised. — Bnni-ii  of  Trade  Jouriial. 

Book  Notices. — "  Journal  of  the  Institution  of  Electrical 
Engineers."  Vol.  LVI,  No.  276.  July,  1918.  Also  Index  to  Vol. 
LVI.  London  :  E.  i;  F.  X.  Spon.  Ltd.  Price  7s. — This  issue 
contains  the  following  papers: — "Transient  Phenomena  iu  Elec- 
trical Supply  Systems,"  by  Prof.  E.  \V.  Marchant  ;  'Mechanical 
Design  and  Specification  of  the  Turbo-.Mternator  Rotor,"  by  S.  F. 
Barclay  ;  "  and  the  Discussion  on  "  The  Control  of  Large  .Vmounts 
of  Power." 

''  Proceedings  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVII,  No.  8.  August,  1918.  New  York;  The  Institute. 
Price  SI. 

'■  Works  Lighting."  By  Daniel  H.  Ogley.  1918.  Pp.  131.  figs.  M.  . 
London  :  Ilifife  .V:  Sons.  Ltd.     Price  Is.  (id.  net. 

"Magnetism  and  Electricity  for  Home  Study."  By  H.  Y.. 
Penrose.  Pp.  51.5,  figs.  224.  London  :  Wireless  Pre.ss,  Ltd.  Prii-e 
58.  net. 

Liquidations.  —  .\xolo  -  CoLo.xiAb  Enginkkhi.n'c   To,, 

Ltd. — Meeting,  October  11th,  at  Balfour  House,  Finsbury  Pave- 
ment, E.G.,  to  hear  an  account  of  the  winding  up  from  the 
liquidator.  Mr.  G.  E.  Corfield. 

ROTHERH  AM  ELECTRICAL  Enoineeking  Cc,  Ltd.,  Rotherham.— 
September  23rd  is  the  last  day  for  receipt  of  proofs  for  dividend  by 
the  liquidator,  Mr.  J.  C.  Clegg,  Figtree  Lane,  Sheflield. 

Steel's  Electric  axd  Exgixeebixg  Co.,  Ltd.,  Poplar. — 
Liquidator  (Mr.  H.  de  V.  Brougham)  relea-sed  September  3rd. 

For  Sale. — The  stock,  &c.,  of  Mes.srs.  H.  M.  Ashtox. 
Ltd..  electrical  engineers,  of  Southampton  (voluntary  liquidation), 
are  to  be  sold  by  auction. 

Lantern    Slides    Wanted.— ^tf.    -T.    Glynn    "Williams, 

4,  Blaen  Naut  Street.  Duffrynville,  Cymmer,  Port  Talbot,  will  be 
glad  to  hear  from  any  manufacturers  willing  to  lend  on  hire  films 
or  lantern  slides  on  matters  dealing  with  their  manufactures  for 
lecture  purposes  during  the  coming  winter. 

Social  Club. — The  employes  of  ilessrs.  A.  Kershaw  and 

Son,  Ltd..  scientific  instrument  makers,  and  the  Kc-shaw  Optical 
Co.,  Ltd.,  Leeds,  have  formed  a  social  club,  to  promote  recreation 
and  social  intercourse  amongst  its  members.  LTnder  its  auspices  a 
cricket  match,  in  which  both  ladies  and  gentlemen  took  part,  was 
played  on  Saturday  last. 

Catalogues. — British    Thomson-Houstox   Co.,    Ltd., 

77,  Upper  Thames  Street,  London,  E.G.  4.  —  Folder  giving 
a  short  explanation  of  the  Government  Lighting  Restrictions 
(Household  Fuel  and  Lighting  Order.  I'.US)  as  revised.  Small 
quantities  overprinted  with  contractors'  names  and  addresses  will  be 
supplied  free  on  application. 

New  Electric  Heating  Elements.— Recent  improvements 

in  the  Schoop  metallic  spraying  process  include  electric  heating 
elements  produced  by  this  method.  An  American  patent  of  M.  W. 
Schoop  describes  a  method  of  using  this  process.  The  metal  is 
deposited  in  the  form  of  a  spiral  on  a  rotating  insulating  tube  by 
moving  the  holder  of  the  squirting  apparatus  along  the  tube  as  it 
rotates.  Guard  plates  are  provided  for  preventing  the  spray  from 
widening  out.— AV(v//-;ivj/  Ittiiir  oml  l)'- »■/<■/■«  Klrrim-iui,, 
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LIGHTING  AND  POWER  NOTES. 

Argeotiiia.      I'l  ki,    shdktawe.  —  To    io|i,'    with    ili. 

-liortiHie  of  «-oal,  the  Uovfrmueiit  hiia  siipplitiltht-  lirniian  Traiia- 
tttlantii-  r.li-ctrii'ity  Co.  with  river  vessels  for  the  tniiisportiitioii  of 
wood,  and  the  company  hiw  piiruhuseil  lartre  iiuautities  of  luaia* 
for  iiae  ivs  fuel.  Kor  tlie  .same  purpose  the  Buenos  .\ii-e8  Gas.Co. 
is  conaiderinff  the  purchase  of  4  .OlX>  tons  of  low-srnuie  rtour  !      ■ 

Australia. — Tas-Mania. — The  absence  of  hydro-oU'ctric 
power  is  the  chief  cause  of  the  delay  in  the  projfress  of  the  electro- 
lytic treatment  of  zinc-lead  sulphides  at  the  .Mount  Read  and 
Ro.--el)ery  Mines.  The  company  requires  a  small  amount  of  power 
in  the  first  instance  and  a  lart.'e  amount  a  few  years  hence.  The 
manager  of  the  Tasmauiau  Hydro-Electric  Department  states  that 
the  Volande  River  scheme  had  been  investifrateil,  and  would  yield 
about  .■),0*i  H.p.  The  Kinjr  River  scheme  would  produce  4.'>,000  H.r. 
continuously,  and  the  lower  auxiliary  scheme  on  the  King  River 
would  produce  15,000  H.I".  He  e.ipresses  the  opinion  that  it  will 
not  be  many  years  before  all  the  power  will  be  in  use. 

Bal.m.\ix.— -The  Council  has  decided  not  to  purchase  the  under- 
takintr  of  the  Electric  Lijrht  and  Power  Supply  Corporation. 

Sydskv. — The  E.G.  recommends  that  authority  be  sought  for 
additional  loans,  to  the  extent  of  £500,000.  for  future  operations 
in  connection  with  the  Council's  electric  lighting  undertaking,  the 
balance  available  against  the  rt  500,000  authorised  to  be  raised  by  the 
State  authorities  being  £:U.415,  for  further  capital  outlay.  In  con- 
nection with  the  £500.0UO,  upon  which  the  Council  has  been  work- 
ing, although  the  State  authorities  have  sanctioned  the  loans,  no 
replies  have  been  received  from  the  Federal  Treasury  to  the  Council's 
application  for  sanction  to  borrow. 

YiCTOKiA. — The  Premier  of  Victoria  states  that  the  sources 
of  electrical  energy  in  the  State  are  to  be  co-ordinated  and  con- 
trolled by  one  body,  consisting  of  technical  and  business  men.  It 
is  not  intended  to  allow  private  enterprise  to  exploit  the  brown 
coal  deposits,  but  the  Government  is  open  to  consider  proposals 
from  those  interested  regarding  water-power  schemes. 

KiEWA  Hvdro-Electric  Scheme. — The  Minister  of  Water 
Supply  has  announced  that  it  has  been  decided  to  allow  a  private 
enterprise  to  utilise  the  water  power  of  the  Kiewa  River.  The 
lease  is  to  be  for  1 5  years,  or,  under  certain  conditions,  for  50  years. 
The  company  is  to  produce  a  bank  guarantee  of  £30,000,  to  agree 
to  terms  as  to  the  price  to  be  charged  for  energy,  and  to  supply 
energy  to  the  north-eastern  centres  before  going  further  afield.        i 

Melbodkxe. — A  deputation  of  the  Electrical  Traders'  and  Con-, 
tractors'  Association  has  protested  to  the  Minister  of  Public  Works 
against  the  proposals  of  the  City  Council  to  install  electricity  in 
small  houses  on  the  hire  system,  on  the  ground  that  the  scheme 
would  not  be  run  on  commercial  lines,  and  that  apparatus  would 
ultimately  be  sold  at  cost  price,  or  less,  to  increase  the  sales  of 
energy,  to  the  detriment  of  electrical  contractors.  The  Minister 
a'j-retd  to  consider  the  matter  again. 

Birkenhead. — Pkick  Increase. — The  following  is  the 

scale  of  charges  to  l>e  put  into  force  by  the  T.C.  on  October  Ist, 
showing  the  increase  over  pre-wai-  rates  in  parentheses  ;^ 
Within  the  borough,  lighting,  flat  rate,  6d.  per  unit  (,50  per  cent.): 
maximum  demand,  t^d.,  4d.,  and  2d.  (33  per  cent.)  ;  prepayment 
meters.  (Jid.  (3'.i  per  cent.):  power,  up  to  1,500  units  per  quarter, 
2id.  (,50  per  cent.)  :  above  1,.500,  Ijd.  (50  per  cent.)  ;  heating  and 
cooking  up  to  1,500,  l:!d.  (IBj  per  cent.)  :  above  1,500,  Hd.  (50  per 
cent.).  Outside  the  borough,  prepayment  meters,  "id.  (45  per 
cent.) :  power,  2Jd.  (37i  per  cent.)  :  heating  and  cooking,  2id. 
(25  per  cent.).  All  special  consumers  will  be  charged  an  extra 
7i  jier  cent.,  making  a  total  advance  of  40  per  cent. 

Birtningliani. — Wages. — The  semi-skilled  and  unskilled 

employes  of  the  Corporation  have  applied  to  the  Committee  on 
Production  for  the  extension  to  them  of  the  award  of  3s.  (id.  per 
week  recently  granted  to  the  engineering  trades.  If  granted,  it 
will  increase  the  Corporation's  wages  bill  by  £70,000  per  annum. 

Burnley.— Sale  of  Plant. — The  Burv  Electrical  Plant 

Co.  has  been  informed  that  the  Corporation  is  not  prepared  to  give 
an  option  to  purchase  certain  obsolete  plant  at  the  electricity 
works,  but  is  willing  to  sell  the  plant  outright  for  <725,  provided 
that  a  deposit  of  C25i)  lie  made  immediately. 

Calder  Valley  (Yorks).— Strike. — The  strike  notices 
of  the  employes  of  the  municipal  authorities  of  the  Calder  Valley 
have  been  withdrawn,  and  the  dispute  referred  to  the  Ministry  of 
Labour. 

Canada. — Water    Power. — In    connection    with    the 

application  of  the  Aluminium  Co.,  of  America,  for  permission  to 
construct  a  dam  on  the  St.  Lawrence  River  for  hydro-electric  pur- 
poses, the  Minister  of  the  Interior  and  the  Minister  of  Customs  are 
visiting  Washington  to  confer  with  the  United  States  Government 
with  a  view  to  the  joint  development  of  power  at  Longsault 
Rapids.  — 'Ac  Times. 

Carrickmacross. — Public     Lighting. — The     Lighting 

Co..  at  the  request  of  the  U.D.C..  has  reduced  its  tender  for  electric 
lighting  from  lOd.  per  unit  to  dd.,  and  the  Council  has  decided  to 
postpone  the  lighting  of  the  street  lamps  for  a  month. 

Continental. — Italv. — An  increase  of  capital  from 
15,000^000  lire  to'  32,000,000  lire  is  under  consideration  by  the 
Societa  Elettrica  della  Sicilia  Orientale  in  order  to  carry  out  its 


the  interior  of  Sicily.     Its  name  is  also  liKrl . 
ieti  Generale  Elettrica  della  Sicilia. 
formed   at    Milan    the     Societa   IdiMclrttn    . 
;upital  of    1,1100,000   lire,   for    the    purpo^.       i 
eleetric    jilanta    in    the    province    of    Ur^''i.' 

f    5,000    lire,    there    hiw    been    e.stablishiMl    at 
Idroelettrica  Monviso-Verzuolo,   for  the  con- 

eitri(t  installations, 
of  the  Societa  Astese  di  Elettricita  with  tlic 

lettricita,  with  currency  from  April  30th.  l;ils 


Xatge  programme  in 
to  be  changed  to  Soc 

There     has    been 
deirOzoltt.   with  a    l 
lonstriicting    hydro- 
Kmilia. 

With  a  luipital  o 
Verzuolo  the  Societ:"i 
struction  of  hydro-el 

The  amalgamatioi 
Societa  Chierese  di  I 
is  announced. 

Dewsbury. — Pru'K  Increase. — The  Electricity  Cnui- 
mittee  has  recommended  that  the  advanced  charges  for  electricity 
recently  decided  upon  be  deferred  until  .lanuary  1st  next. 

Dublin. — E.L.  REsruicTiONS. — The  Electricity  Coin- 
mittee  has  postponed  further  consideration  of  the  que.stion  of 
reduced  supply  for  industrial  and  lighting  purposes  pending  a 
rejiort  on  the  subject  from  the  Dublin  Industrial  Development 
.Vssociation. 

Dudley. — Price  Increase. — The  Klectricity  (^mmittee 
has  recommended  the  T.C.  to  agree  to  the  increase  of  124  per  cent, 
(making  37i  per  cent,  over  pre-war  prices)  in  the  price  of  elec- 
tricity supplied  within  the  borough  by  the  Shropshire,  Worcester- 
shire and  Staffordshire  E.P.  Ci. 

Eastbourne. — Year's  Wouking. — lu  his  annual  report 

for  the  year  ended  March  31st.  I'.tlS.the  borough  electrical  engineer 
states  tliat  during  the  year  ten  electric  welding  machines  for  the 
motor-'bus  department  were  added  to  the  load,  and  (>8  street  lamjis 
were  converted  from  gas  to  electricity;  102  arc  lamps  and  141 
incandescent  lamps  are  installed  for  street  lighting,  although, 
owing  to  the  war,  these  are  not  all  in  use.  The  number  of  con- 
sumers increased  by  100,  to  2,i)34.  The  load  factor  was  19'77.  com- 
pared with  l.S'45  in  the  preceding  year,  and  the  maximum  load  was 
1,415  KW.,  against  1.'202.  The  income  for  the  year  amounted  to 
£311,221,  against  C31,213,  and  the  expenditure  was  £20, ^'()2,  against 
*;  16,768.  Capital  charges  absorbed  .£13,580,  leaving  a  net  profit  of 
£4,773.  against  .£843.  The  renewals  fund  stands  at  £10,422. 
Units  sold  totalled  2.450,473,  against  1,1(44,528,  and  included 
lighting  1,218,208,  against  1,077,583  :  power  583,530,  against 
400, 3«9  ;  heating  573,395,  against  415,234  ;  cooking  (il,601),  against 
4(j,t)87  ;  and  public  lighting  13,731,  against  4.335.  The  works  cost 
per  unit  was  l'21)d,,  against  l'24d..  the  total  cost,  excluding  capital 
charges,  being  l'i)4d..  against  ri»(jd.  The  average  revenue  per  unit 
was  3'83d.,  against  3'85d. 

Keighley. — Price  Increase. — The  Electricity  Committee 
has  recommended  the  Corporation  to  increase  the  charges  for  elec- 
tricity for  lighting  by  Id.  per  unit,  and  for  power,  to  consumers 
not  under  sealed  agreement,  by  id.  per  unit,  commencing  October 
Ist  next. 

Larne  (Co.  Antrim).— Public  Lighting.— The  Comiril 

has  accepted  the  tender  of  the  E.L.  Co.  for  public  lighting  for 
three  years  at  £7G1  per  annum,  less  £40  during  war  restrictions, 
with  an  option  to  end  the  contract  at  the  end  of  the  first  year  on 
payment  of  £830,  less  £40.  This  is  an  increase  of  40  per  cent,  on 
the  pre-war  charge. 

London. — Hackney. — Wages. — The  B.C.  has  complied 

with  the  award  of  the  Committee  on  Production,  increasing  the 
war  bonus  to  technical  staff  and  employes  at  present  receiving  a 
bonus  of  tl,  plus  12.i  per  cent.,  by  a  further  3s.  6d.  per  week. 

Luton. — Loan  Sanction. — The  Corporation  has  received 
L.G.B.  sanction  to  a  loan  for  the  purpose  of  electricity  extensions  : 
the  loan  is  repayable  within  30  years,  at  5  per  cent,  interest  on 
the  outstanding  balances. 

Shropshire,  Staffordsliire  and  Worcestershire  E.P.  Bill. 

— The  cost  of  the  petition  against  this  Bill  amounted  to  £1.335, 
and  is  to  be  p<ai<i  by  the  local  authorities  concerned  on  a  rateable- 
value  basis. 

Stratford. —  Proposed  Loan. — The  Electricity  Com- 
mittee is  to  apply  to  the  L.G.B.  for  permission  to  borrow  £2li,100 
for  the  erection  of  a  sub-station  and  the  provision  of  cable  and 
plant,  in  connection  with  a  supplementary  supply  of  electricity, 

Swansea. — Year's  Working. — The  annual  accounts  of 
the  Corporation  Electricity  Department  for  the  year  ending  March 
31st  last  show  that  the  income  increased  by  £  3.306  and  the  working 
expenses  by  £3,8S1  ;  capital  charges  increased  by  £551.  The  net 
profit  was  £3,255,  compared  with  £4,412  in  the  previous  year. 
The  chairman  stated  that  it  was  a  matter  for  congratulation  that 
they  had  been  able  to  maintain  their  position  without  increasing 
the  cost  of  energy  during  the  year,  and  also  to  make  a  profit.  In 
the  current  year  the  prices  had  been  increased  by  12i  per  cent., 
but  that  was  already  covered  by  workmen's  bonuses  and  the  extra 
cost  of  coal.  This  is  the  first  increase  in  charges  at  Swansea  since 
the  commencement  of  the  war.  Services,  costing  £14,000,  were 
met  out  of  reserve,  as  loans  could  not  be  obtained.  Sinking  funds, 
reserve  fund,  and  capital  expenditure  out  of  revenue  and  reserve 
totalled  over  £100,000,  which  was  38  per  cent,  of  the  capital. 

Xationai,  Elkctkicity  Supply. — In  view  of  the  Govern- 
ment proposals  for  the  linking-up  of  electricity  undertakings, 
and  the  possibility  of  the  Corporation  taking  over  a  larger  ai'ea, 
the  chairman  aud  vice-chairman  of  the  E.L.  Committee  and  the 
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engineer  have  been  instructed  to  attend  the  forthcoming  meeting' 
of  the  LM.E.A.  at  Birmingham. 

FCEL  Economy. — In  order  to  teduce  the  quantity  of  coal  iiacd 
for  the  production  of  electricity  for  the  tramways,  the  Eleotncit  v 
rommittee  has  instructed  the  erifjineer  to  eiperirnent  with  the  cise 
of  coke  an<l  coke  breeze  in  place  of  coal. 

Wallasey. — PRK'K  IxORF.i.SE. — The  T.C  has  im  leased 
the  oharifes  for  electricity  for  lij,rhtin^  by  Jd.  per  unit,  and  for 
piiwcr,  cooking,  and  heating-  by  id.  per  unit. 

Walsall. — LoAX  Sanction. — The  L.G.B.  has  sanctioned 
the  borrowins;  by  the  Corporation  of  £4,000  and  £2,304  for  the 
purposes  of  the  electricity  undertakinjf. 

PiiicE  Increase. — From  the  end  of  September  the  T.C.  is 
increasing- the  charffes  of  electricity  for  all  purposes  by  a  further 
1 1 1  per  cent. 

Wolverhampton. — YearV  Working. — Theaccountsoftlie 

electricity  department  for  the  year  ended  March  31st  last  show  a 
■I  -'i.-it  of  £!M24.     Fuel  cost  increased  from  £28,930  to  £67, .589,  or 
II  -lO.'.d.  to  ■.")08d.  per  unit. 


TRAMWAY  AND  RAILWAY  NOTES. 

Acci'ington. —  Wages.  —  The  T.C.  has  increased  the 
■■'.  Jises  of  tramway  conductresses  by  ."Ss.  per  week,  making-  .£2  lOs. 
I'  r  '.veek  of  60  hours  after  one  year's  service. 

.Australia. — Melbourne    Tramwat    Control: — It   is 

[     iliiised  that  the  Melbourne  tram wajs  shall  all  be  controlled  by 
•   body  of   17  members,  15  to  be  elected  by  the  ratepayers,  1  to 

iiminated  by  the  Government,  and  a  permanent  chair-man. 
I     is  also  proposed  that  the  accumulated  surplus  on  the  cable 
iways,  amountins-  to  about  £827,000,   shall  form  the  nucleus 
I   sum  fur  the  liquidation  of  the  indebtedness  of  the  City  of 
luurne  to  the  State. 

Brighton. — The  B.  of  T.  has  extended  the   Brighton, 

Jiuve,  and  District  Railless  Traction  Act,  1911,  for  one  year. 

Burnley. — Reduction    of    Service. — The    Electricity 

Committee  has  considered  the  instructions  of  the  B.  of  T.  to  reduce 
by  15  per  cent,  the  consumption  of  coal  for  tramway  purposes,  and 
liiis  notified  the  Tramway  Committee  that  unless  steps  are  taken 
within  14  days  to  arrange  for  such  reduction,  the  electrical 
ciijriueer  -will  carry  out  the  instructions  as  may  be  thought  best. 

Canada. — Wages. — The  Winnipeg  Electric  Railroad  Co. 

)i:i.-  refused  to  meet  the  demands  of  its  employes  for  increased 
wa^cs,  on  the  ground  that  the  additional  burden  would  cause  the 
liiiiikruptcy  of  the  company,  and  it  is  reported  that  the  men -nnll 
apply  for  a  Conciliation  Board. — The  Tim':x. 

Continental.  —  Germany. — The    regulations    for    the 

delivering  up  of  metals  by  public  bodies  have  been  strengthened  l)y 

new  demands.     Tramways  and  secondary   railways    have   already 

given  large  quantities  of  metal,  which  has  been  removed  from  their 

'•■11  ri ages  and  overhead  lines,  to  the  Government.     The  encroach- 

M  on   the  line  material  have  necessitated   replacement  by  at 

•  eiiual  quantities  of  sub.stitute  metals,  which  were  very  difficult 

'itaiu.     Tramway  companies  are  now  making  attempts  to  find 

MS  of  putting  still  greater  quantities  of  metal  at  the  disposal  of 

I  lovernment,  and  it  is  probable  that  they  will  now  remove  the 

.-..t-rual  fittings  of  the  ears,  although  they  contain  only  a  moderate 

quantity  of  the  metals  required. — E.T.Z. 

Italy, — The  .Societa  Anonima  Ferrovie  Torino-Cirie-Valle  di 
Lanzo  has  increased  its  capital  from  2.300,000  lire  to  10,000,000 
lire,  for  the  purpose  of  electrifying-  the  whole  of  its  network 
within  the  period  of  one  year. 

Spat.v. — Application  has  been  made  to  the  Spanish  Government 
fi.r  a  concession  to  construct  and  work  an  electric  tramway  between 
Liviima  and  La  Felguera  (Province  of  Oviedo). 

Ellesmere     Port. — PRorofiEi>     Light    Railway. — The 

li.  uf  T.  lias  held  an  inquir-y  into  the  application  of  Messrs.  Leven- 
sti-iii,  Ltd..  to  construct  a  light  railway  at  Hooton,  in  connection 
witli  their  development  scheme. 

Keighley. — Railless  Traction. — The  Tramways  Com- 
mittee recommends  an  increase  of  tramway  fares  from  an  all-round 
level  of  Id.  to  lid.  The  railless  cars,  it  is  stated,  are  a  burden, 
largely  owing  to  war  conditions.  During  August  1st  increased 
takings  of  £47(j  on  the  ordinary  cars  were  almost  counterbalanced 
by  a  decrease  of  .£435  on  the  railless  system.  Out  of  the  Iwlance 
of  £1,200  last  year  £7ij2  was  used  to  clear  off  a  deficiency  on  the 
rallies.-!  undertaking  aud  £279  towards  reducing  the  general  debt 
on  the  undertaking,  the  balance  of  C 1 70  being-  applied  to  reserve 
and  renewals  account,  which  had  hitherto  existed  more  or  less  in 
name  only. 

Lewis. — Proposed  Electric  Railway. — According  to 

a  correspondent.  Lord  Leverhulme  is  considering  the  construction, 
after  the  war.  of  100  miles  of  electric  railway  on  the  Island  of 
Lewis,  which  he  owns.  Power  is  to  be  obtained  from  the  water  of 
Loch  Grimaharder. 


London, — Wages. — At  a  meeting  of  men  and  women 
eraployea  on  the  London  underground  rail-waya  on  Sunday  last,  a 
resolution  was  passed  protesting  against  the  "  shuifiing  tactics  '  of 
the  Union  oflBoials  and  the  Government  in  regard  to  the  recent 
demands  for  equal  pay  for  male  and  female  lalKiur,  and  also  warn- 
ing the  Government  that  they  would  accept  no  other  settlement 
than  the  levelling  up  of  wages  by  giving  the  women  128.  6d.  per 
week  war  lionus.  .\nother  meeting  to  consider  further  a<;tion  is  to 
take  place  in  a  fortnight  from  the  last  meeting.  According  to  the 
daily  Press,  the  vice-president  of  the  London  District  Council  of 
the  N.U.R.  said  that  the  brief  strike  was  only  a  prelude  to  what 
was  to  come  if  the  bonus  was  not  granted,  and  next  time  the 
strike  would  spread  to  the  Provinces.  He  said  that  "  unless  the 
bonus  was  granted,  irrespective  of  what  it  might  mean  to  the 
country,  or  to  Tommy  at  the  Front,  or  to  the  dividend-mongers, 
they  would  show  that  they  had  Jearnt  to  organise  a  strike  on  a  big 
Scale." 

L.C.C. — Two  tramway  cars  collided  on  Saturday  evening,  when  a 
driver  and  a  woman  conductor  were  injured  and  had  to  be  removed 
to  hospital. 

Rochdale. — Service    Restrictions. — The    T.C.    has 

decided  to  suspend  the  Sunday  morning  tramway  service,  and  to 
seek  powers  to  increase  fares.  The  question  of  reducing  the 
week-day  service  is  under  consideration.  As  a  result  of  arbitration 
awards  there  is  an  additional  expenditure  of  £10,000  over  last  year 
on  wages  alone.  The  Tramways  Committee  has  oflfered  a  bonus  of 
Is.  6d.  to  drivers  when  the  consimiption  of  energy  per  car-mile 
registered  at  the  power  station  is  reduced  by  10  per  cent. 

Shipley. — Price  Increase. — At  the  next  meeting  of  the 
Bradford  T.C.  a  proposal  to  advance  the  price  paid  to  the  Shipley 
U.D.C.  for  electricity  for  tramway  purposes  by  20  per  cent,  is  to  be 
put  forward. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Argentina. — A  strike  of  lO.OuO  postal  and  telegraph 
workers  at  Buenos  Ayres  is  reported. 

China. — Owing  to  the  great  number  of  dialects  in  use  in 
China,  there  is  considerable  difiiculty  experienced  by  "  Central  "  in 
the  use  of  the  Chinese  telephone.  In  an  address  recently  delivered 
by  Mr.  Harry  S.  .lames  before  the  Engineering  Society  of  China,  it 
was  recommended,  therefore,  that  the  automatic  telephone  should 
be  adopted  in  China  as  a  possible  solution  of  many  of  the  problems 
encountered  in  the  use  of  the  manual  telephone  in  cosmopolitan 
communities. — Journal  of  JHectncity. 

Russia. — It  is  stated  by  the  daily  Press  that  telegraphic 

comuumication  with  Western  Siberia  has  been  re-established. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Atherton. — September  l  dth.  U.D.C.  Two  I  10-kw.  single- 
phase  transformers.    See  "  Official  Notices  "  August  30th. 

Bristol. — September  26th.  Electricity  Committee.  Si.\ 
months'  supply  unwashed  small  c^al.  Chief  Engineer  &  Manager, 
The  Exchange,  Corn  Street. 

London. — Office  of  Works. — September  lUth.  Supply 
of  electric  bell  fittings.     See  "  Official  Notices  "  September  6th. 

Manchester, — September  13th.  Corporation  Electricity 
Committee.  3i-ton  electric  tipping  wagon.  See  "  Official  Notices  " 
August  23rd. 

Spain. — Tenders  ha\e  just  been  invited  by  the  municipal 
authorities  of  Don  Benito  (Province  of  Badajoz)  for  the  concession 
for  the  electric  lighting  of  the  town  until  the  end  of  )  926. 

South  Africa. — October  23rd.     Union  of  South  Africa. 

Department  of  Posts  and  Telegraphs.  Copper  wire,  &c.,  telephone 
apparatus  (bells,  blocks,  boxes,  coils,  protectors,  rosettes,  switches, 
switchboards,  &c").  Tenders  to  Union  Tender  Board,  Union  Buildings . 
Pretoria.  Specifications.  &c.,  may  be  seen  at  the  Inquiry  Office  of  the 
Department  of  Overseas  Trade  (Development  and  Intelligence'), 
London. 

Stockton-on-Tees. — September  20th.  Corporation  District 
Fund.  Gas  and  Electricity  Committees.  Stores  for  six  months.  See 
'-  Official  Notices  "  to-day. 

Warrington.  —  September  18th.  Electrical  goods  for  a 
year,  for  the  B.  of  G.    Mr.  A.  Bottomley,  Clerk,  Bewsey  Chambers, 
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CLOSED. 

Australia. — 1  .jUt.s  Department,  Victoria  : — 

Fu=es,  Ac.  i'-ll.— Western  ricctric  Co.  (Aust.),  Lta. 

Department  of  Defence  : — 
Sii  a-ii  I.  motors.  IHI.    Australian  Oeneral  F.lfH-tric  Co. 

I>epartmeut  of  the  Navy  : — 

f)ne  Otis  passenKcr  lift  witli  Austnilian    mndc  accessories,   £1,172:    one 
•Jton  goods  lift  lOlisl.  il.l«>.>.— Standard  Waygood  Hercules,  l-td. 

Commonwealth  Ship  Construction  : — 
Kkctric  lighting  instullHlon,  i:l.4 11.— Sutherland  A  Ashman. 

Prime  Minister's  Department  : — 

•r2C  l.-lerhone  relays.  1:170.    .\utomatie  Telephones  (Aust.).  Ltd. 

\'ii:torian  Railways  Department : — 
I'lixil.le  lulling  tor  power  signalling,  £111— General  Wcctric  Co. 
4".  time  element  relays  for  iwwer  signals,  £1,21,1.- General  Railway  Signal 
Company- 
\'ictorian  State  Coal  Mine  ;  — 
Watfirproof  sockets  for  E.S.  lamps.  KM.  each  ;    iniulateil   ruhlier  tape, 
.-.s.  <i,l.  lb.— Australian  Oeneral  Kleeiric  Co. 

—tTendrrg. 

Burton-on-Trent. — Council  Tramway  depot  extension  : — 


Glasgow. — Corporation  Uousini^  CoiiimitLee.  Tenduis. 
Installation  of  electric  ligrhtiny  at(!.irnga(l  Hoiisingr  Scheme.  Allan, 
Arthur  i:  T're. 

Sheffield. — E.C.    Tenders  recommended  : — 

Two  as.OOO-KW.  turbo-alternators,  with  Worthington-Simpson  condensing 

plants.— C.  A.  Parsons  &  Co..  Ltd. 
10  boilers.— Stirling  Boiler  Co.,  Ltd. 

A.  Keyrolle  &  Co.,  Ltd.— Si.\  panels,  :i,SOO-voIt,  three-phase  switchgear. 
Brown  Bayley's  Steelworks,  Ltd.,  .lohn  Brown  &  Co.,  Ltd.,  and  Cammell, 

Laird  .t  Co.,  Ltd.— 301)  tramway  tires  each. 

Wakefield. — City  Council.  Electric  wiring,  &c.,  at  tlie 
Ifaternity  Home.     Percy  Parker,  £104. 

Walsall.— T.C.  :— 

Brush  Electrical  Engineering  Co. — Annual  supply  consumers'  transformers. 
British  Westinghouse  Co. — Consumers'  switchgear. 

Walsall  Electrical  Co.,  Ltd.— Repairing  electric  wiring  installation  at  Gas 
Works,  £1G4. 


FORTHCOMINQ     EVENTS. 


Institntion  of  Mining  Engineers.— Frid.ii'.  September  13th.  At  11.15  a.m. 
.\t  University  Colle„'e,  Nottingham.  /Piesi  lential  address. 

•iday,  Bcptem'oer  13th.      At  10  a.m.     At  the 
Great  George  Street,  S.W.   Autumn  meeting. 

Birmingham  and  District  Electric  Club.— Saturday,  September  14th.  At 
the  Swan  Hotel,  Birmingham.  At  7  p.m.  Paper  on  "  Graphs  and 
Calculating  Diagrams,"  by  Mr.  .7.  F.  Avila. 

Salford  Technical  »nd  Engineering  Association.— Saturday,  Beptcmber 
Uth.    At  7  p.m.     Lfcture  on  ■■  Sti  iim  Turl>ines,"  by  Mr.  E.  Lee. 


NOTES. 


Separating  Slate  from    Coal. — At    a    meetins;  of   the 

Eng-ineers'  Club  of  Philadelphia,  U.S..'V..  on  April  2nd.  a  description 
was  given  of  a  new  method  ol  separating-  slate  from  coal.  The 
invention  is  based  upon  the  fact  that  if  any  relatively  finely-divided 
insoluble  material,  such  as  sand,  be  mixed  with  a  certain  quantity  of 
water,  and  if  the  mixture  be  continuously  agitated,  the  mixture 
will  exhibit  the  physical  characteristics  of  a  true  liquid  of  high 
specific  gravity.  .Such  fluid  masses  can  readily  be  yjroduced  by  the 
use  of  seashore  sand  having  specific  gravities  up  to  about  r72.  On 
putting  a  mixture  of  coal  and  slate  into  a  fluid  mass  of  this 
charstcter.  the  slate  at  once  sinks  to  the  bottom,  while  the  coal 
floats,  the  separation  being  complete.  Apparatus  embodying  this 
principle,  with  conveyors  to  remove  the  coal  and  slate  continuously, 
is  under  construction  for  experimental  purposes.  The  inventor  is 
Mr.  T.  M.  Chance,  of  Philadelphia. 

A   Liverpool     Electricians'   Strike. — According  to  the 

Manchester  Haihj  Diymtch,  Liverpool  electrical  workers  struck 
work  last  week  on  the  non-Uniou  question.  "  For  some  time  the 
shop  stewards  in  the  Electrical  Trades  Union  have  been  agitating 
in  favour  of  compelling  supervising  engineers,  foremen,  and  charge 
hands  to  join  their  craft  Union,  and  in  consequence  members  of 
the  staffs  of  electrical  undertakings  have  been  approached  lately 
with  a  view  to  their  joining  the  E.T.U.  In  a  number  of  instances 
in  Liverpool  supervisors  and  foremen  have  refused  to  join  a  Trade 
Union.  The  situation  was  discussed  by  the  district  executive  of 
the  Union  on  Tuesday  night  last  week,  but  the  rank  and  file  took 
the  matter  into  their  own  hands  and  decided  to  down  tools  at 
once."  It  is  understood  that  later  last  week  the  number  of  men 
affected  was  increased  to  about  1 ,000. 

A  report  in  the  Dnilij  Dispatch  on  Monday  stated  that  the 
Ministry  of  Munitions  had  intervened,  and  the  Electrical  Trades 
Union  had  been  asked  to  send  representatives  to  London  that  day 
to  discuss  the  dispute.  It  waa  state*!  that  there  was  every  pro- 
bability of  a  settlement  being  arrived  at. 


Proposed  Swiss  National  Trade  Mark,— In  connection 

v.  ith  our  editorial  comments  of  last  week  concerning  German  i)ene- 
t  ration,  neutral  productions,  and  the  use  that  German  agents  would 
make  of  accommodating  labels  denoting  falsely  the  origin  of  enemy 
manufactures,  the  following  reference  in  the  Jtourd  i\f  Trade 
Jmiriial  to  the  proposed  introduction  of  a  Swiss  Trade  Mark  may 
lie  atuditnl  with  inten'st  : 

"  A  copy  of  the  Regulations  under  which  it  is  proimsed  by  Swiss 
Chambers  of  Commerce  to  establish  a  Swiss  national  trade  mark 
under  the  name  of  S  P.E.S.  C^yndicat  pour  I'Exportation  Suisse) 
discloses  the  fact  that  the  mark  will  he.  confine<l  to  firms  two-thirds 
of  whose  capital  is  Swiss  and  to  goods  that  are  made  in  Switzer- 
land exclusively  by  the  Swiss.  Thus  any  foreigners  manufacturing 
in  Switzerland  will  not  be  able  to  use  this  trade  mark  for  goods 
manufactured  by  them  in  Switzerland.  The  object  of  the  trade 
m;irk,  it  is  8tat<!il,  is  not  to  place  foreigners  at  a  disiwlvantage,  liiit 
to  ensure  that  any  articles  bearing  the  mark  SPES  are  to  be  really 
of  Swiss  manufacture.  In  a<ldition,  the  mark  is  directed  against 
German  penetration,  as  numerous  firms  are  known  to  be  ostensibly 
Stt-iss,  but  in  reality  German.  The  President  of  the  Giiu-va 
Chamber  of  Commerce  states  that  the  control  of  these  will  not  Ijc 
easy,  but  the  Committee  are  alive  to  the  probability  of  improiier 
use  of  the  mark,  and  they  consider  that  it  will  be  necessary  for 
Swiss  manufacturers  to  bring  cases  of  this  character  to  oHioial 
iiulice.  No  foreign  firms  are  to  be  prevented  from  manufacturing 
in  Switzerland,  but,  nut  being  Swiss,  they  are  to  be  deiiiirreil  from 
using  the  tratle  mai-k  With  regaad  to  the  possibility  of  the  exten- 
sive misuse  of  the  trade  mark  by  exporting  merchants,  it  may  l)e 
necessary  to  add  the  manufacturers'  name  to  the  trade  mark.  This 
may  not  be  acceptable  to  exporters,  and  if  impracticable  and  the 
trade  mark  fails  as  a  result  to  protect  Swiss  manufacturers,  it  is 
considered  probable  that  the  Chambers  of  Commerce  concerned  will 
propose  its  aboliti  m.' 

The  City's  National  Kitchen.— Tlie  National  Restaurant 

in  New  Bridge  Street  is  not  only  a  popular  success,  it  is  equally 
successful  financially.  Mr.  0.  F.  Spencer,  the  Director  of  National 
Kitchens,  has  submitted  to  the  Food  Controller  a  statement  on  the 
working  of  the  restaurant  during  the  three  weeks  ending  August 
2-lth.  For  this  period  the  weekly  net  profits  were  ii'M,  i:TO,  and 
£  '?>.  In  each  case  provision  was  made  for  the  full  rent,  manage- 
ment cliarges,  reserve  for  renewals,  interest  at  ,5J  per  cent,  per 
annum  on  capital,  and  depreciation  at  10  per  cent.  j)er  annum.  It 
was  claimed  by  the  catering  trade  that  the  restaurant  could  not 
pay  with  the  quantity  and  quality  of  the  food  given  and  the  cheap 
prices  charged.  The  surplus  of  £70  a  week,  which  appears  to  be 
maintainable  profit,  however,  is  equal,  Mr.  Spencer  says,  to  70  per 
cent,  per  annum  on  the  capital  outlay,  and  would  be  enough  to 
repay  the  capital  within  18  months:  17,112.5  persons  took  meals  at 
the  restaurant  during  the  week  ending  August  2-lth  ;  the  average 
price  of  each  meal  was  just  under  6id.,  and  the  co.st  slightly  over 
HA;  after  making  provision  for  all  charges,  and  the  net  profit  was 
■'.ISbd..  or  nearly  Id.  a  meal.  Further  restaurants  are  to  be 
established  in  London  and  the  provinces. 

Ministry  of  Munitions  and  Control  of  Electricity  Supply. 

— The  following  regulation  is  now  substituted  fur  Kegulation  1 1.\ 
under  the  Defence  of  the  Realm  Consolidation  Act: — "llA.  The 
Minister  of  Munitions,  with  a  view  to  maintaining  or  increasing  the 
supply  of  light,  heat,  or  power  for  the  purpose  of  the  production, 
repair  or  transport  of  war  material  or  any  other  work  necessary  for 
the  successful  prosecution  of  the  war,  may 

{(I)  by  order  direct  that  lights  of  any  specified  class  or  description  shall  be 
extinguished,  or  their  use  restricted  to  such  extent,  between  such  hours,  within 
such  area,  on  such  premises,  and  during  such  period,  as  may  be  specified  in  the 
order:  or 

(6)  prohibit,  restrict,  or  otherwise  regulate  and  control  the  supply,  or  means 
of  supply,  of  electricity  to,  or  its  use  in,  any  premises  or  class  of  premises,  or 
any  place  or  undertaking, 

and  if  any  person  having  control  of  any  light,  or  occupying  or 
having  control  of,  or  managing,  or  being  in  charge  of,  premises  in 
on  or  in  connection  with  which  any  light  is  used  acts  in  contra- 
vention of  any  such  order  as  to  lights,  or  if  any  person  fails  to 
comply  with,  or  acts  in  contravention  of,  any  order  or  requirement 
hereunder  as  to  the  supply,  or  means  of  supply,  or  use  of  electricity, 
he  shall  be  guilty  of  a  summary  oflEence  against  these  regulations  : 
■'  Provided  that  (i.)  this  regulation  shall  not  apply  to  any  lights 
required  to  l)e  kept  lighted  by  a  competent  naval  or  military 
authority,  or  other  officer  authorised  by  him  for  the  purpose,  or 
under  any  order  made  under  Regulation  11  by  the  Secretary  of 
State  or  the  Secretary  for  Scotland  ;  and  (ii.)  no  order  or  require- 
ment shall  be  made  for  the  closing  of  any  power  station  belonging 
to  any  local  authority,  or  for  the  connection  of  any  such  power 
station  with  any  other  power  station  except  with  the  concurrence 
of  the  appropriate  Government  Department,  and  if  any  question 
arises  as  to  which  Government  Department  is  the  appropriate 
Government  Department,  the  question  shall  be  finally  determined 
by  the  Treasury.' 

Educational  Notes. — Univbksity  College,  University 

OF  Lo-NDON.— The  new  session  in  the  Faculty  of  Engineering 
begins  on  September  30th.  'We  have  received  a  copy  of  the 
prospectus,  giving  details  of  degree  courses,  &c.,  and  scholarships 
offered. 

Goldsmiths'  College,  University  op  London,  New  Cross, 
S.E. — Engineering  Department. — The  next  session  commences  on 
Monday,  September  23rd.  Full  particulars  are  given  in  our 
advertisement  pages  to-day. 

London  County  Codncil  Hackney  Institute,  Dalston  Lane, 
E.C. — The  new  session  commences  on  September  TiiA.  Particulars 
ai'e  given  in  our  advertisement  pages  to-day. 
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Appoir.tments    Vacant- —  S»itx;"hboard    atteudaut     for 

Southampton  Electricity  Works  (ols.  lOd.)  ;  attendants  for  Camp 
Hutment  electric  lig-hting-  installation  ;  resident  entrineer  for 
generating  station  in  India  (55U  Rs.  a  month) ;  assistant  mains  super- 
intendent (603^  +  30s.  -  12i  per  cent.)  for  the  Croydon  Corporation 
■Electricity  Works;  jointer  wireman  at  Curragh  Camp;  seoonil 
twhnical  assistant  (^.<;250)  for  the  County  Boroufrh  of  Newport 
Electricity  and  Tramways  Department ;  switchboard  attendant 
for  the  Battersea  Corporation  Electricity  Department.  See  our 
advertisement  pages  to-day. 

Mnnicipal  Tramways  Conference.— The  annual  Confer- 

enrr.  Ill  thi-  Miinii'ilial  Tramways  A.ssocnation  is  t.o^.be  hi-M  at 
l,eioestt-i-  nil  SeptemlxT  I'lith  and  27th. 

Birmingham  and  District    Electric  Club.— The   so mul 

half  of  the  l!tl8  session  opens  to-morrow  nifrht,  at  7  o'clock, 
at  the  Swan  Hotel.  New  Street.  Birmingham,  with  a  pajjer  by 
Mr.  J.  F.  Avila  on  "Graphs  and  Calculating-  Diagrams."  Later 
events  for  this  year  are  : — 

October  lath.— H.  F.  Steventon,  "Some  Modern  Applications  of  the 
Gyroscope. " 

November  9tli.—n.  W.  Dipple,  "Automatic  Telephone:."  lalso  visit  lo 
Dudley  new  Automatic  Exctiange). 

November  23rd.— Ladies'  Night,    Lantern  Lecture  and  Concert. 

December  14th. — Annual  Meeting. 

Electric  Vehicle  Progress. — According  to  the  Electric 
Vehicle  Section  of  the  N.E.L.A.,  New  York,  last  month  two  New 
York  ladies  drove  an  ''  electric  "  a  distance  of  ii.i  miles  in  one  after- 
noon on  one  battery  charg^e.  usinjr  20ii  ani])ere-hours.  During  the 
night  tlie  batteries  were  charged,  and  the  following  morning  a 
ilistance  of  77'.'>  miles  was  covered,  using  170  auipere-huurs.  While 
ifSting,  a  matter  of  three  hours,  the  batteries  were  boosted,  leaving 
then  for  .New  York,  a  distance,  with  detour,  of  8u'9  miles. 
200  ampere-hours  being  used.  Over  2."i3  miles  were  covered  in  a 
day  and  one-half  of  travel.  The  electrical  energy  used  cost 
;f2  .50,  or  less  than  1  cent  per  mile.  This  was  not  a  "  stunt"  of  a 
special  car  operated  by  a  selected  driver,  but  a  trip  made  by  a 
standard — and  not  new — car,  driven  by  its  owner,  in  this  case  a 
woman. 

A  demonstrating  car,  as  manufactured  by  a  Cleveland  concern, 
recently  travelled  a  distance  of  7.S  miles  on  1 72  ampere-hours  in 
S  hours  50  minutes.  This  route  was  over  dirty  roa<:ls  and  through 
very  hilly  country.  Upon  arrival  there  was  considerable  current 
left  in  the  battery.  On  the  return  trip  the  distance  covered  was 
lOO'S  miles  on  one  charge;  time,  li  hours  19  minutes;  current 
used,  220  ampere-hours.     The  roads  for  the  most  part  were  hilly. 

In  South  Africa  the  electric  vehicle  continues  to  make  rapid  head- 
way, whereas  little  over  five  years  ago  the  "electric  "  was  virtually 
unknown.  So  rapidJy  and  successfully  did  electric  vehicle 
transportation  development  become  in  and  about  Johannesburg, 
that  the  local  electricity  supply  company  found  it  advisable  to 
extend  its  activities,  whereupon  the  service  idea  was  introduced. 
Electric  vehicles  are  sold  without  batteries  from  a  general  garage, 
which  keeps  batteries  charged  in  readiness  for  any  demand.  Such, 
indeed,  is  the  perfection  of  this  system,  that  for  f  .S9.50  a  month  a 
car  is  nbt  only  kept  in  batteries,  but  ie  cleaned  as  occasion  requires 
and  maintained  in  repair. 

In  connection  with  energy  costs,  the  following  report  of  the 
Vice-CoDsul,  Cape  Town,  will  be  interesting  ; — "  Inquiries  made  in 
the  principal  cities  of  South  Africa  indicate  that  no  restrictions 
have  been  placed  on  the  use  of  electric  energy  for  charging  the 
batteries  of  motor  vehicles  save  as  to  hours  of  doing  so.  In  some 
cities  certain  regulations  providing  for  higher  charge  per  unit  of 
current  taken  during  peak  load  periods  are  in  force ;  in  others  no 
energy  at  all  is  available  for  vehicles  during  such  periods.  In  the 
city  of  Cape  Town  no  restrictions  are  imposed  regarding  the  use  of 
electricity  for  propelling  vehicles  during  any  part  of  the  day?  pro- 
viding always  that  the  cables  supplying  the  particular  area  where 
such  energy  is  used  are  sufficiently  large  to  carry  the  quantity 
demanded.  The  charge  per  unit  of  energy  for  such  purpose  is  Id. 
between  the  hours  of  1 1  p.m.  and  8  a.m.,  and  2id.  for  the  remainder 
of  the  day.  Energy  is  also  supplied  at  special  rates  where  the 
consumer  guarantees  to  use  100,000  or  more  units  per  annum. 
Such  rates,  however,  depend  on  the  quantity  guaranteed  and  the 
conditions  under  which  the  energy  is  taken." 

The  demand  for  American-built  electric  vehicles  by  European 
countries  continues  to  exceed  the  supply  and  available  shipping 
facilities.  Spain  is  the  latest  country  to  evidence  a  desire  to  utilise. 
on  a  large  scale,  electric  vehicle  transportation,  not  only  for 
immediate  use  to  help  out  in  emergency  conditions,  but  more 
particularly  to  form  the  basis  of  a  systematic  mobile  transixirtation 
development  to  meet  conditions  which  will  obtain  with  the  return 
of  peace.  To  such  end,  several  engineers,  representing  important 
Spanish  interests,  have  been  in  the  United  States  making  investi- 
gations of  electric  vehicle  developments  there  preliminary  to 
effecting  arrangements  for  the  importation  and  manufacture  of 
electric  vehicles  and  parts.  At  this  time  gasolene,  in  Spain, 
costs  about  S2.00  per  gallon,  and  consists  of  about  50  per  cent. 
alcohol.  Its  use  is  not  permitted  by  passenger-cars,  and  only  very 
restricted  quantities  are  available  for  commercial  truck  use,  most 
of  the  fuel  being  reserved  for  Government  transportation  require- 
ments. While  this  condition  is  abnormal,  and  likely  to  be  relieved 
with  the  return  of  peace,  yet,  even  then,  the  cost  of  gasolene  in 
Spain  will  be  likely  to  continue  at  a  high  figure.  On  the  other 
hand,  electricity,  largely  produced  by  water  power,  is  at  present 
available  for  charging  electric  vehicle  batteries  at  2  cents  per 
KW.-hour, 


Institution  and  Lecture  Notes.-^Institution  of  Electrical 

Engineers  (Students    Section) The  Committee  of  this  Section 

invites  olfers  of  papers  from  student  members  for  reading  before 
the  Section  during  the  forthcoming  session,  1918-19.  Full  par- 
ticulars of  the  papers,  giving  titles,  probable  date  of  reading,  ic, 
should  be  sent  as  soon  as  possible  to  the  Honorary  Seeretary  of  the 
Students'  Section.  Mr.  R.  'L.  Smith-Rose.  B.Sc.  7t>.  Maryon  Road, 
Charlton,  S.E.  7. 

Company  Fined. — According  to  the  daily  Press,  a  fine  of 
iSO.  with  10  guineas  costs,  has  been  inflicted  at  Uxbridge  on 
Bernard  Wingfield  (formerlv  Weisengrund),  manager  of  the  Power 
Plant  Co..  West  Drayton,  for  breach  of  tlie  Household  Coftl  Order. 
He  Wits  accused  of  luiving  made  a  false  declaration  :vs  to  the 
amount  of  coal  he  had  in  stock.  For  aiding  and  abetting  him  the 
Power  Plant  Co.  was  fined  £5  and  a  further  .C5  for  supplying 
industrial  coal  to  its  ho.stel. 

Wanted,  a  Book!— Referrinj^  to  our  leaderette  la.stvveek, 

a  correspondent  remarks  that  the  a.c.  book  which  we  outlined  is 
in-ecisely  the  book  he  has  been  trying  to  procure  for  years,  but  has 
at  last  given  up  a-s  unobtainable.'  He  i.^  by  no  means  alone  in  his 
ijuest. 

On  the  other  hand,  with  reference  to  our  remarks  iu  passing  on 
other  books  that  were  w.anted,  the  Agricultural  Electric  Discharge 
Co.,  Ltd.,  of  Gloucester,  has  sent  us  a  copy  of  its  brochure  entitled 
"  Increased  Food  Production, "  which  has  been  published  to  show 
what  has  been  and  what  can  be  done  to  increase  food  production 
by  electric  stimulation.  The  long-extended  investigations  of  this 
company,  under  the  supervision  of  Mr.  Newman  and  with  the 
advice  of  Sir  Oliver  Lodge,  are  familiar  to  our  readers  ;  but  this 
publication  certainly  goes  a  long  way  to  fi-U  tlie  gap  in  our  litera- 
ture on  electroculture  to  which  we  incidentally  drew  attentiou. 
.Naturally,  it  deals  mainly  with  the  company's  own  exijerimeuts, 
and  the  apparatus  which"  it  has  developed  for  the  purpose  on  a 
commercial  basis,  but  it  also  gives  summarised  particulars  of  the 
scientific  asi^ect  of  the  subject,  the  results  obtained  by  various 
experimenters,  and  the  present  position.  We  are  interested  to  note 
that  in  a  special  experiment  on  I  acre  last  year,  designed  to  ascer- 
tain the  effect  of  electrical  stimulation  after  the  wheat  was 
"  stooled  "— that  is,  when  the  number  of  shoots  from  each  root 
was  fixed,  and  any  increase  in  production  would  be  confined  to  the 
number  and  size  of  grains — an  increase  of  :!3  per  cent,  was  recorded, 
entirely  due  to  increase  in  the  size  of  the  ears.  The  discharge  was 
not  applied  until  May  26th.  In  the  ordinary  case,  when  the 
stimulus  is  applied  at  an  earlier  stage,  the  number  of  ears  is  also 
increased,  so  that  a  gain  of  50  to  60  per  cent,  should  be  regularly 
obtainable. 

Electrified  Wheat..— The  results  of  the  first  two  thrash-     , 

ings  of  electrified  corn  are  announced  by  Mr.  H.  H.  Dunn,  seed  , 
specialist,  of  Salisbury. ,  In  the  JJailii  Mail  last  July  it  was  stated  t' 
that  over  2,000  acres  were  then  under  electrified  seed.  , 

The  electrification  consists  of  soaking  the  seed  in  a  weak  solution 
of  common  salt  or  calcium  chloride,  passing  a  comparatively  small      ' 
electric  current  through  the  grain  in  soak  for  a  few  hours,  and  then  . 
slowly  drying  it  in  a  kiln. 

Wheat  grown  at  Fort  St.  Cleer,  Liskeard.  Cornwall,  says  Mr.  \ 
Dunn,  showed  28  per  cent,  increase  on  grain  and  40  per  cent,  on  ' 
straw.  Oats  grown  at  Moreton,  neai-  Dorchester,  showed  a  gain  of  ' 
(jl  per  cent,  on  grain.  

A  Large  Power  Plant.— The  Victoria  Falls  and  Trans- 
vaal Power  Co..  which  is  said  to  be  the  largest  power  undertaking 
in  the  British  Empire,  was  formed  in  1900  with  the  object  of 
supplying  electrical  energy  to  the  gold  mines  and  other  consumers 
in  the  Witwatersrand  area,  excluding  the  Johannesburg  munici- 
pality. In  190s  the  largest  group  of  mines  now  controlled  by  the 
Central  Mining  and  Investment  Corporation  decided  to  electrify 
its  mines  and  purchase  all  its  power,  both  electric  and  compressed 
air,  from  the  Rand  Mines  Power  Supply  Co.,  a  subsidiary  company 
of  the  Victoria  Falls  and  Transvaal  Power  Co.  There  are,  there- 
fore, two  separate  power  companies  working  under  separate  licences 
granted  by  the  Government  in  terms  of  the  Power  Act  passed  in 
1910,  but  both  concerns  are  controlled  and  ojierated  by  the  same 
management  and  staff.  The  capacity  of  the  power  stations 
installed  is  ; — Rosherville,  64,000  H.r.  (electric  generators)  ;  Rosher- 
ville,  50,000  u.P.  (air  compressors) ;  Simmerpan,  56,000  H.P. 
(electric  generators)  ;  Brakpan,  40,000  H.p.  (^electric  generators)  : 
Brakpan,  10,000  H.r.  (air  compressors)  ;  'Vereeniging,  58.000  H.P. 
(electric  generators) ;  Robinson.  24,000  h.p.  (electrically-driven 
compressors)  ;  total  capacity  of  plant  installed.  ri02.000  H.P.  Approxi- 
mately 837,000,000  units,  or  1,120,000.000  H.P.-hours  were  sent  out 
of  the  generating  stations  in  1917.  This  involved  burning  over 
1.000,000  tons  of  coal,  a  large  proportion  of  which  consisted 
of  duff,  a  by-product  from  the  collieries.  The  total  number  of 
units  sold  for  lighting,  power,  and  tramways  by  the  public  utility 
companies  and  municipalities  of  Greater  London  for  the  year  1916 
was  about  450,000.000  units,  or  about  40  per  cent,  less  than  the 
units  sold  by  the  Victoria  Falls  and  Transvaal  Power  Co.  to  the 
mining  industry  on  the  Witwatersrand.  The  compressed  air  supply 
is  stated  to  be  much  the  largest  in  the  world.  During  1917, 
2,000,000  tons  of  air  p.assed  through  the  main  pipe  network  from 
the  two  compressor  stations  to  the  mines  for  use  in  driving  rock 
drills,  ice.  At  the  time  of  maximum  load  eacli  day,  air  is  delivered 
at  the  rate  of  about  nine  tons  per  minute. — Iron  mid  Coal  Tniiles 
Jteciew, 
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Muolcipal   Openiags   tor   Disabled   Men.— Lociil  War 

Fcnaons  Oc'miuittees  havr-  received  lioui  tie  Ministry  i>t 
Pensions  a  communication  in  which  their  attention  is  duecte.i 
t.-.  the  local  public  services  as  affording  suitable  openings  for 
.lisabled  oliicers  and  men  Tramways  and  electricity  supply 
;iiv!  mentioned  as  lollows  ; 

Tra III ir<i lis. — Managing  and  supervisory  (josts-i,  drivers,  roii- 
duetors,  foremen,  yardmen,  tiiiieke<'|jfi-s,  engineers,  bla<k- 
Muiths,  tarivnters,  jxiintors,  and  labourers. 

Electricitii  Supp/i/.— Managine  and  supervisory  posts,  collec- 
tors, engineers,  enginemen,  fitters  and  repairers,  foremen, 
timekeepers,  carpenters,  painters,  stokers,  labourers,  yard- 
men. Ac. 

Hie  object  of  the  Ministry  is  to  secure  such  positions  for 
these  men  as  they  afford  a  re^isonable  prosi)ert  of  permanency. 
Their  employment  is,  of  course,  subject  to  the  reiustatcmeut 
of  former  oliicials  who  may  be  away  on  war  service. 

Volunteer  Notes. — London  Army  Troops  Companies, 

VoLrSTKKK  Encineeks. — Headquarters  :  Balderton  Street,  Oxford 
Street.  W.  1. 

Corps  Orders  No.  3S.  bv  Liffnt.-Colonel  C.  B.  Clay,  V.D.  ;— 

Captain  of  Iht  Wm*.— Capt.  \V.  Hvimm. 

Sexl  tor  /)uJ!i.— Capt.  W.  Darley  BiMUley. 

Sunilftv.  September  15th. — Commandant's  Parade,  at  Waterloo  Station, 
8.45  a.m.,  for  work  at  Esher.  Dress:  Drill  Order,  without  rifles.  Midday  and 
tea  lutions  to  be  carried. 

-Monday,  September  I6!h,  to  Saturday,  September  Qlst.— Drills  as  usual. 

C.  HiGiilss,  Cnpl.  R.E.,  Ailiutant, 

Greek  Tour   of  British    Industrial  Centres.— Tlie  tour 

of  Greek  Commercial  Deleg-atea.  which  has  been  organised  by  the 
Federation  of  British  fudustries,  commences  on  Sunday  next, 
September  l.'ith,  with  the  arrival  of  the  company  at  the  Ritz 
Hotel  in  London.  On  Monday  evening-  they  will  be  entertained  to 
dinner  by  the  Government  at  the  Carlton  Hotel.  Luncheon  at  the 
Jfansion  House  on  Tuesday  will  be  followed  by  the  Federation 
Dinner  at  the  Ritz  at  night.  On  Wednesday  the  works  of 
Callender's  Cable  and  Construction  Co.,  Ltd.,  at  Erith,  will  be 
visited.  On  Thursday  the  Delegates  will  proceed  to  Birmingham, 
and  there  will  be  dinner  and  a  reception  at  Queen's  Hotel  at  night. 
On  the  following  Friday,  Saturday,  and  Monday  various  important 
manufactories  in  that  city  will  be  visited.  Tuesday  and  Wednesday, 
September  21th  and  2."th.  wUl  be  similarly  spent  at  Nottingham 
and  Lincoln,  and  after  a  brief  stoppage  at  Derby  on  Thursday  the 
journey  wUI  Ije  continued  to  Liverpool,  where  the  works  of  the 
"United  Alkali  Co.  (Widnes)  and  Lever  Bros..  Ltd.  (Port  Sun- 
light) will  be  visitetl  on  September  27th  and  28th.  In  the 
following  week  two  days  (September  30th  and  October  1st)  will  be 
spent  at  Manchester  (British  Westinghouse  Works,  Crossley  Motors. 
Ltd.,  and  .Vshton  Bros,  ic  Co.,  Ltd.).  Later  events  in  the  pro- 
gramme are  as  follows  : — October  2nd  and  3rd,  Sheffield  (.T.  Firth 
and  Sons.  Ltd..  J.  Brown  ,t  Co..  Ltd..  Vickers.  Ltd..  Hadfields.  Ltd.)  : 
October  4th,  Bradford  (Sir  Titus  Salt,  Bart.,  Sons  &  Co..  Ltd.)  ; 
October  5th  and  lith.  Harrogate  ;  October  7th  and  8th.  Leeds  (J. 
Fowler  A;  Co.,  Leeds,  Ltd.,  and  other  works)  :  October  flth,  10th,  and 
11th.  Glasgow  (N.  British  Locomotive  Works  Co..  Carron  Co., 
Beardmores.  Stewarts  *;  Llovda,  Ltd.,  and  a  trip  on  the  Clyde)  : 
October  12th.  visit  to  the  Grand  Fleet ;  October  14th,  Edinburgh  ; 
October  1.5th  and  16th.  Newcastle  ami  Middlesbrough  (.Vrmstrong 
W'hitworths,  Hawthorn  Leslie's.  Cargo  Fleet  Iron  Co..  Cochrane 
and  Co.,  Dorman.  Long  ic  Co.,  Ltd.)  :  October  17th,  Saltburn-on- 
Sea ;  October  18th.  Port  Talbot  (works  visits)  ;  October  Utth, 
Swansea  (works  visits) :  October  20th.  21st,  and  22nd,  Bristol  and 
Bath  (works  visits).  On  Wednesday.  October  23rd.  the  Delegates 
will  return  to  London,  where  a  Federation  luncheon  will  be 
served,  and  the  Association  of  Great  Britain  and  Greece  (Industry 
and  Economics)  will  be  formed. 

The  foregoing  wDl  show  what  a  full  programme  has  been 
arranged  for  the  education  of  oiu-  visitors  respecting  British  manu- 
facturing capacity  and  activity  in  war-time.  The  Federation 
of  British  Industries  has  certainly  resolved  to  leave  nothing 
undone  that  shall  ensure  fitting  hospitality  for  the  gue-sts  in  all 
the  great  centres  that  are  to  be  visited.  The  Federation  officials 
attached  to  the  tour  are  Sir  Chas.  Dundas  of  Dundas.  Mr.  E.  L. 
HUl,  M.I.Mech.E.,  M.I.E.E.,  and  Mr.  II.  W.  Babington-Browne. 
The  following  are  the  names  of  the  delegates  : — 
H.  E.  Mons.  Michalocoponlos,  Minister  of  Agriculture. 
Mons.  A.  Sliintzopoulos,  Industrial  Inspector  of  the  Greek  Ministry   of 

National  Economy. 
Mons.  B.  Zaraanos,  Member  of  Parliament  and  Founder  of  the  Vodena 

Cement  Works. 
Mons.  L.  Oeconomides,  Chemical  ManufacUtrer. 
Mons.  J.  Damala,  Finance  and  Banking. 

Mons.  A.  Tsitis.  Cotton  Spinner.  , 

Mons.  C.  Malikopoulos,  Importer  of  Textiles. 

Mons.  E.  Caralopoulos,  Iron,  Steel,  Machinery,  and  Development  Schemes. 
Mons.  M.  Kazazes,  Importer  of  Agricultural  Machinery. 

Batti-Wallahs'   Society.— After  a  lap.se  of  is   months, 

40  members  of  this  Society  held  a  lunch  meeting  recently,  at  the 
Holborn  Restaurant,  with  Mr.  L.  M.  Waterhouse  in  the  chair. 
Owing  to  the  success  of  the  gathering,  it  was  decided  to  hold  a 
similar  lunch  meeting  on  Monday  next.  September  16th,  with  other 
like  functions  on  the  third  Monday  in  succeeding  months. 

Electric  Traction. — According  to  Enijineerimj,  Mr.  G,  M, 

Woods  suggests  a  method  by  which  he  claims  goods  trains  can  be 
hauled  electrically  over  the  same  tracks  as  electrically-propelled 
passenger  trains,  without  increasing  the  load  peaks  beyond  the 
limit  which  would  be  attained  with  the  passenger  service  alone 
electrified.  To  this  end  he  suggests  that  the  goods  hauled  should 
be  concentrated  on  the  basL«  of  light  passenger  traffic.  In  this 
way  the  load  factor  of  the  whole  electric  installation  would  be 
raised  to  a  maximum,  and  the  capital  cost  of  the  necessary  equip- 
ment reduced  to  a  minimum. 


OHK    HtiKSONAl.   COLUMN. 

Ttit  Sditort  iniite  v!tK-tii<.'ul  engineers,  wtttther  connectsJ  with  f'r 
tfchriwal  or  the  commercial  side  of  the  profeaion.  and  indtiit'i, 
also  electric  tramway  and  railway  oficiah,  to  keep  readers  i'/  t':. 
KLRr?TKlOAL  Review  posted  as  to  their  nwrements. 

Central  Station  Ofticials. — .\bcrib'en  '^r.^nnva^s  I  uin- 
mittee  i-ecommends  the  appointment  of  Mr.  W.  Forbi:s. 
trafl'ic  sui)erintendent  and  assistant  manager,  as  general 
manager,  in  succe.ssion  to  Mr.  K.  y.  Pilcher,  who  gCH?s  t.i 
Edinburgh. 

Mr.  H.  Webber,  borough  electrical  engineer  and  tramways 
manager,  Keighley,  has  been  appointed  by  the  Controller  «it 
Coal  Mines  as  district  engineer  to  the  Keighley  district. 

Mr.  H.  E.  Mu-N'D.iY,  charge  engineer  at  Chelt-eiiliam  elec- 
tricity works,  ha.s  resigned,  having  taken  up  a  similar  a|)- 
puintinent  with  the  Bedford  Oorporation  electricity  dcpart- 
liietit. 

Mr.  B.  H.^LL,  of  Chatham,  has  been  appointed  as  assistant 
to  the  Keighley  borough  electrical  engineer  and  tramways 
iiuinager,  at  f'200  a   year. 

Mr.  T.  W.  Hibi!i;rt,  Bainsley,  has  lieen  apjxjinted  station 
engineer  under  the  Doncaster  Corporation  electricity  depart- 
ment, at  £iOO,  rising  after  twelve  months'  service  to  .f"250. 

Mr.  Irvine  Lynch  has  been  appointed  collector  of  a<-counts 
in  the  Rathmines  (Dublin)  Electrical  Department,  at  £'200 
per  annum. 

The.  Pembroke  (Dublin)  Coimcil  'has  increased  the  salary 
of  the  electrical  engineer,  Mr.  S.  I;.  R.  Price,  from  £450 
to  .£500  per  annum. 

The  Walsall  Ti-amways  Committee  recommends  raising  the 
salary  of  the  tramways  manager  to  £(500  per  annum  as  from 
April  1st  last,  rising  by  two  yearly  iust;ilnicnts  to  £7(K)  per 
annum.  The  salary  of  Mr.  D.  Mills,  chief  clerk  in  the  elw'- 
tric  supply  department,  is  to  be  increased  from  £150  to 
£173  per  annum. 

Roll  of  Honour. — Lieutenant  L.  G.  Bvng,  M.C,  Grenadier 
Guards,  to  whose  death  from  wounds  on  August  •24th  we 
referred  in  our  last  issue,  was  the  second  son  of  the  late. 
Mr.  G.  Byng,  founder,  and  until  1910,  chairman,  of  the 
General  Electric  Co.,  Ltd.,  and  Mrs.  Byng,  of  3'2,  Bryanston 
Squaxe.  Lieut.  Byng  was  bom  in  1888,  and  educated  at 
Harrow.  On  leaving  school  he  joined  the  General  Electric 
Co.,  Ltd.,  of  which  company  he  became  a  director  in  1910. 
In  1914,  he  joined  the  Inns  of  Court  O.T.C.  He  received  a 
commission  in  the  Royal  West  Kent  Regiment,  Init  finally 
transferred  to  the  Grenadier  Guards,  and  had  served  with 
them  in  France  since  July.  1917.  He  fought  in  several 
battles  this  year,  and  gained  the  Military  Cross  under  the 
following  circumstances:  — 

When  inform.ition  w.is  urgently  required  as  to  the  enemy's  position  anil 
movements,  he  went  forward  600  yds.  into  "  No  Man's  Land,"  and.  although 
he  passed  many  large  parties  of  the  enemy  who  were  crossing  his  line  of 
advance,  he  succeeded  in  penetrating  into  the  enemy's  main  position.  He 
remained  there  observing  for  over  six  hours,  and  returned  with  a  prisoner 
and  much  valuable  information.  He  showed  splendid  initiative,  enterpris<_-. 
and    determination. 

He  was  wounded  whilst  leading  his  company  in  a  most 
.successful  attack  with,  as  his  commanding  officer  wrote, 
"  his  accustomed  gallantry."  He  died  in  the  evening  of  the 
.same  day.  Brother  officers  write  that  his  chief  charactei-is- 
tic  was  cheerfulness  under  all  conditions.  His  cheerine.ss, 
his  ready  wit,  his  gentleness  and  modesty,  made  hun  quickly 
a  favourite  in  all  circles  in  which  he  moved,  and  he  was 
welcomed  everywhere.  His  channing  personality  will  be 
equally  mis.sed  by  the  board  of  directors,  as  by  the  members 
of  the  staff  of  the  General  Electric  Co.,  in  which  it  had  been 
hoped  he  would  play  a  part  of  great  respons-ibflity.  As  will 
be  remembered,  his  younger  brother,  Harry,  died  in  1915 
of  wounds  received  at  the  battle  of  Pestubert. 

Private  C.  Moss,  Northumberland  Fusiliers,  who  has  fallen 
in  action,  was  formerly  in  the  Leeds  Corporation  Electric 
Light  Department. 

Lieutenant  H.  W.  F.  Ponter,  the  Queen's  (Royal  West 
Surrey  Regiment),  attached  K.R.R.C,  aged  29,  who,  it  i^ 
mentioned  in  the  Times,  was  killed  while  gallantly  leading  his. 
men,  had  qualified  as  an  electrical  engineer,  and,  after  .serv- 
ing his  articles  with  a  Bristol  firm,  he  obtained  apixiintments 
at  Rugljy  and  Manchester,  and  afterwards  with  the  Metro- 
politan Railway. 

Bombardier  R.  H.  S.\nderson,  who  was  on  the  Carlisle 
Corptoration  eleotric-ity  works  staff,  has  been  killed  on  his 
way  to  rejoin  his  battery  at  the  end  of  his  wedding  furlough. 
He  had  gained  the  Serbian  Gold  Medal. 

Mr.  S._  Crosby,  senior  Marconi  officer  on  board  a  vess«l 
sunk  by  "enemy  action,  is  a  pri.soner  of  war  in  Germany. 

Lieutenant  E.  Morton,  who  has  died  of  wounds,  was  for- 
merly a  premium  pupil  at  the  Whitehaven  Corporation  elec- 
tricity works,  and  was  later  engaged  on  the  Mersey  Under- 
ground Railway. 

Lieutenant  F.  H.  .Andrews,  M.C,  M.M.,  Gloucestershire 
Regiment,  who  has  fallen  in  action,  was  in  civil  life  engaged 
with  Messrs.  Lea,  Son  &  Co.,  electrical  engineers,  of  Shrews- 
bury. He  gained  the  MUitary  Medal  and  later  the  Military 
Cross. 

Private  A.  C.\pper,  South  Lancashire  Regiment,  missing 
since  November  last,  and  now  reported  kUled,  was  employed 
by  Messrs.  CJonnolly  Bros. 

Private  C.  Charlott,  South  Lancashire  Regiment,  reported 
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kiiled  aJ'ter  being  missing  since  last  year,  was  employed  by 
the  British   Westinghouse  C!o.,  Ltd.,  Trafford  Paa-k. 

Fhght  Oadet  J.  E.  Denton,  R.A.F.,  eldest  son  of  Mr.  E. 
Denton,  electrical  engineer  t-o  the  Pudsey  Oorporation,  aged 
is  years,  met  his  death  by  accident  whilst  practising  flying 
in  a  Yorkshire  training  ground  last  week. 

Private  .1.  S.  Gr.aham,  t'oi-merly  an  electrician  with  Messi-s. 
D.  Colville  &  Sons,  Clydebridge  Steel  Works,  Gambuslaag, 
lin.s  been  killed  in  action. 

Lieutenant-Colonel  C.  P.  Ednd.\ll.  who,  after  being  siii^er- 
intendent  of  the  Brennan  Torpedo  Factory,  wa«  in  1913  ap- 
'  jwinted  chief  instructor  at  the  School  of  Electric  Lighting, 
has  been  wounded  in  action.  For  his  sendees  during  the 
war,  Colonel  Eundall  has  been  nientioned  in  desjjatches  on 
several  occasions,  and  has  been  made  a  Companion  of  the 
Distinguished  Service  Order. 

■  1  Seaman  W.  Whyie,  formerly  employed  by  Messrs.  Haddow 
and  Co.,  electricians,  Glasgow,  has  been  kOled  by  his  shipi 
.striking  an  enemy  mine  on  August.  2nd. 

Private  J.  Hislop,  who  was  formerly  employed  at  the 
l>angside  depot  of  the  Gla.sgow  Coriwration  tramways,  is 
officially  reported  killed  in  action. 

Second-Lieutenant  W.  H.  McCalldm,  fonnerly  on  the 
stiiff  of  the  telephone  department  at  the  G.P.O.,  Glasgow,  has 

■  been  killed  in  action. 

Private  F.  Temple,  Grenadier  Guards,  a  Cardiff  tramway- 
man,  has  been  presented  by  the  staff  of  the  Cardiff  tramways 
department  with  a  gold  watch,  chain,  and  pendant,  in  re- 
cognition of  his  winning  the  Military  Medal.  Mr.  Arthur 
Ellis  pre.sided  over  the  proceedings,  and  was  supported  by 
Mr.  H.  David    (the  trafi&c  superintendent). 

Private  H.  Daintith,  Royal  Fusiliers,  killed  in  action,  was 
•employed  by  the  St.  Helens  Cable  &  Rubber  Cb.,  Ltd.,  War- 
rington. Private  D.  Bradshaw,  Soutli  Lancashire  Regiment, 
officiaUy  reported  to  have  died  from  wounds,  was  also  an 
employe  of  the  same  company. 

Privaite  W.  IT.  Priestley,  London  Regiment,  wounded  and 
in  hospital  at  Huijdersfield,  was  employed  at  the  Blackpool 
Corporation  electricity  works. 

Major  F.  A.  Robinson,  M.C.  Tank  Corps,  formerly  in  the 
electric  light  department  of  the  India-Rubber  Cb.,  Silver- 
town,  and  Driver  J.  P.  Crosley,  R.F.A.,  and  Private  H.  F. 
Payne,  Eaist  Yqrks.  Regiment,  who  were  in  the  general 
office  of  the  same  company,  have  all  been  wounded  in 
Prance,  Driver  Crosley  seriously.  Private  W.  P.  Day, 
Machuie  Gun  Corps,  late  of  the  electric  light  department  of 
the  company,   died  in  hospital  on   August  13th   after   being 


Obituary, — Sir  Ratan  T.\ta. — The  de.th  has  occurred  at 
the  age  ot  47  yea.rs  of  Sir  Ratan  Tata,  of  Twickenham,  whri 
with  his  elder  brother,  Sir  Dorab  Tata,  had  much  to  do  with 
the  carrying  out  of  the  Tata  Hydro-Electric  Works  from 
w'hich  Bombay  receives  power  supply,  a  scheme  the  con- 
ception of  which  was  due  to  their  father,  the  late  Mr. 
Jamsetjee  N.   Tata. 

Wills.— Mr.  R.  W.  Horxsby,  of  Grantham,  left  £169,873 
gross,  and  a£147,448  net  personalty. 

Mr.  W.  Booth,  chairman  of  J.  Booth  Bros.,  Iit<l.,  crane 
makers,   Rodley,  left  ;£26,.529. 


the  electrode  and  the  electrolyte  becomes  less  and  less  as 
the  electrolye  level  falls,  since  the  /  electrode  tapers  to 
a  point.  The  decreasing  area  of  contact  results  in  an  in- 
creasing contact  resistance,  and  the  current  drops  rapidly, 
although  smoothly.  Despite  the  decrease  in  current,  heat  is 
now  being  generated  at  a  high  rate  at  the  contact  surface, 
and  the  electrolyte  is  forced  rapidly  downward  until  contact 
is  broken  at  the  point  of  the  electrode  and  the  cuiTent  be- 
comes zero. 

The  needle  valve  now  relieves  the  pressure,  and  if  the  im- 
pressed voltage  has  been  removed  the  electrolyte  wdll  return 
rapidly  to  its  oiiginal  level.  If,  on  the  other  hand,  the  im- 
pressed voltage  has  been  maintained  at  its  full  value,  the 
electrolyte  rises  only  to  a  point  where  it  makes  contact  with 
the  tip  of  the  electrode.  This  contact  is  so  small  and  of  such 
high  resistance  that  the  production  of  heat  is  exceedingly 
rapid,  the  pressure  quickly  rises,  the  electrolyte  is  imme- 
diately forced   down  out  of  contact  with  the  electrode,  and 


Fig 


Electrothermal   Valve. 


the  flow  of  current  is  but  momentary.  This  last  cycle  is 
repeated  over  and  over  again  so  long  as  the  impressed  voltage 
is  maintained,  resulting  in  a  momentary  flow  of  current  at 
brief  intervals. 

The  higher  the  impressed  voltage,  the  more,  rapid  the 
operation  of  the  valve,  since  a  high  voltage  results  in  a  large 
flow  of  current  and  a  i-apid  generation  of  heat.  If  the  im- 
pressed voltage  is  sufiiciently  low,  a  small  flow  of  current 
may  continue  indefinitely  without  causing  the  valve  to  fimc- 
tion.  Other  conditions  remaining  constant,  the  distance  be- 
tween electrodes  governs  the  electrical  resistance  of  the  valve, 
and  thus  the  magnitude  of  cuiTent  flow.  If  the  distance  is 
short,  the  cun-ent  flow  will  be  large  and  the  operation  of  the 
valve  rapid.  As  the  distance  is  increased  the  time  required 
to  oi>en  the  circuit  becomes  greater. 

If  the  distance  between  electrodes  is  very  short  and  the 
impressed  voltage  high,  an  arc  might  form  and  maintain  it- 


A     NEW     LIGHTNING     ARRESTER.* 


The  electrolytic  lightning  arrester  is,  as  a  rule,  remarkably 
effective,  but*  under  sustained  conditions  supplementary  pro- 
tection may  be  employed  to  advantage.     For  the  protection 
of  the  arrester  under  these  conditions  Mr.  E.  0.  Schweitzer 
has   conducted   preluninary  experiments  on   a   device  of  his 
own  invention,  which  is  designed  to  oi>en  and  close,  or  vary 
the   resistance   of   the   arrester   circuit   automatically   at   any 
time  when  it  is  in  danger.     The  possible  u.se  of  the  electro- 
thermal valve,  as  this  device  is  teiTned,  as  a  complete,  light- 
ning  arrester,   entirely   obviating   the   use  of  an   arrester  of 
the  ordinary  type,  is  indicated  by  the  experimental  data.     A 
series  spark  gap  is  here  required,  as  for  other  arresters.    The 
electrotheiTual   valve   is   shown   in   fig.s.   1   and  3 ;   it  consists* 
|0f  a  vertical  cylindrical  chamber  made  of  a  bakelite  tube  (5) 
^losed  at  the  ends  by  cast-iron  caps.     The  upper  adjustable 
electrode   (4)  is  of  artificial  graphite  in  the  shape  of  an  in- 
averted    four-sided    pyramid    supported    by    a    steel    rod    (1), 
:  through  which  it  makes  electrical  connection  wdth  the  high- 
;  potential   circuit   to  be   protected.     This  rod   pa,sses   through 
^he  stufling-box    (2)   in  the  upper  cap,   in  which  it  can   be 
Qoved,  when  desired,  to  vary  the  distance  between  the  elec- 
rodes.      The  lower  electrode    (6)   is  n,  flat  plate  of  ai-tificial 
|raphite,   permanently  attached   to  the  lower  cap,   which  is 
sarthed.     So  far  ordinary  city  water  has  been  used  as  the* 
(lectrolyte.     The   chamber   is   provided    with   a.   small    relief 
alve  (3),  and  is  also  connected  by  a  pipe  to  a  resei"voir  by 
aeans  of  which  a  certain  desired  pressure  is  maintained  m  it. 
f-'  The  heat  generated  by  the  flow  of  current  following  a  dis- 
charge   through    the  electrolyte   produces  a   pressure  in   the 
electrolytic  chamber.     This   pressure  is  only  partly   relieved 
by  the  small  valve,  and  in  the  meanwhile  the  resistance  of 
f^e  electrolyte  decreases  as  its  temperature  rises,  so  that  the 
current  increases  rapidly.    Then  the  area  of  contact  between 

•  Electrical  World,  July  13th,  1918. 
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Pig.  2. — Time  Characteristic  of  Electrotherm.^l  Valve. 

self  from  the  electrode  after  the  electrolyte  had  been  forced 
out  of  the  way.  ITiis  (-an  happen  only  in  case  the  norma' 
voltage  of  the  power  line  is  sufficiently  high  to  form  an  ai' 
across  the  gap,  since  the  duration  of  a  disruptive  discharge 
is  too  brief  to  cause  such  a  result.  The  Limiting  electrode 
distances  for  different  voltages  have  not  yet  been  deter- 
mined, and  no  such  arc  has  ever  formed  during  the  course  of 
the  experiments. 

The  current-carrying  capacity  of  the  device  may  also  be 
greatly  increased  by  reducing  its  resistance.  Increa.cang  the 
cross-section   of  the  electrolytic  chamber,   and   at   the   fame 
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time  increasing  the  size  of  the  electrodes,  will  also  increase 
the  valve's  current-cairyiug   capacity. 

Adjusting  the  needle  valve  to  have  a  greater  orifice  de- 
creases the  speed  ot  oixMatiou,  since  the  needle  valve  theu 
prevents  the  pressure  from  building  up  so  rapidly  as  before, 
and  wheu  the  circuit  has  once  been  opened  the  electrolyte 
will  re-est<iblish  contact  with  the  upper  electrode  in  a  shorter 
time  than  before,  since  the  needle  valve  will  relea.sc  the  accu- 
mulated pressure  more  rapidly.  The  needle  valve  must  be 
set  at  the  iK)int  which  will  give  the  desired  balance  between 
s(x>e<l  of  initial  operation  and  speed  of  return  to  initial  posi- 
tion, and  then  be  locked  in  place. 

An  appro.\imate  idea  of  the  siK>ed  at  which  the  electro- 
thermal valve  operates  at  ditlereut  voltages  and  the  current 
which  it  curries  can  be  obtained  from  the  cinves  .-^howu  in 
tig.  '.'.  These  show  the  experimental  results  obtained  at  '2'20 
volts,  (JOO  volts,  1,030  volts,  and  -i.'iOO  volts,  these  voltages 
in  each  case  being  impressed  directly  across  the  electrodes 
without  the  use  of  limiting  resistance  of  any  kind.  At  the 
Ix'ginning  of  each  run  the  valve  w-as  at  room  temperature, 
and  the  impressed  voltage  was  maintained  at  its  full  value 
for  10  minutes.  The  electrode  distance  was  3  in.  (7.02  cm.) 
in  each  case. 

.Vt  GOO  \o\U  the  current  rose  from  an  initial  value  of 
0.55  amp.  to  1.80  amp.  in  four  minutes  and  30  .seconds.  Prom 
the  maximum  the  current  dropiX!d  abruptly  to  zero  in  about 
two  seconds.  After  remaining  at  zero  for  a.  few  seconds  the 
current  began  to  ri^e  again,  at  first  rapidly,  then  more 
slowly,  finally  reaching  a  maximum  at  about  the  same  value 
as  before,  whence  it  again  dropped  abruptly  to  zero.  This 
cycle  was  repeated  over  and  oxer  again  up  to  the  end  of  the 
riin,  but  each  cycle  was  of  briefer  duration  than  the  one 
before  it.  .Uter  the  third  cycle  the  current  remained  ai>- 
proximately  constant  at  its  maximum  for  several  seconds.  By 
this  time  the  electrolyte  was  very  hot  and  its  resistance  low, 
resulting  in  a  tendency  for  the  current  to  reach  a  higher 
maxinium  than  before.  This  tendency  was  opposed  by  the 
fact  that  the  pressure  above  the  electrolyte  also  increased 
more  rapidly  than  before.  At  the  maximum  value  of  the 
current  these  opposing  tendencies  exactly  balanced  each  other 
for  an  appreciable  time,   thus  holding  the  current  con.stant. 

The  operation  at  1.0.50  volts  was  quite  dilTcrent.  Starting 
at  an  initial  value  of  1.'25  amp.,  the  current  increased  more 
rapidly  than  before  to  a  maximum  of  2.80  amp.,  which  was 
reached  in  i  minute  and  30  seconds.  The  point  of  inflection 
in  the  curve  is  still  noticeable,  but  less  distinct  than  before, 
because  the  action  is  now  more  rapid.  As  before,  the 'current 
dropped  abniptly  from  its  maximum  to  zero.  .4fter  a  brief 
interval  it  rose  again — not  to  the  former  maximum  this  time, 
but  to  about  1.75  amp.,  dropping  inunediately  to  zero.  There- 
after the  current  did  not  at  any  time  exceed  0.25  amp.,  a, 
value  which  it  reached  intermittently  until  the  end  of  the 
10-minute  test,  at  periods  varying  from  about  five  .seconds 
at  the  beginning  to  about  two  or  three  seconds  at  the  end. 

At  2.100  volts  the  cuiTent  rose  very  rapidly  from  an  initial 
value  of  2.2  amp.  to  a  maximum  of  5  amp.,  which  it  reached 
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The  Hash  of  the  arc  each  time  contact  was  made  and  in- 
stantly broken  could  be  distinctly  seen  through  the  «-in. 
(3-mm.)   bakclite-fibro  wall  of  the  elei'trolytic  chamber. 

The,  variation  of  electrical  resi.stance  during  the  four  runs 
described,  calculated  from  the  observed  values  of  voltage  and 
current,  was  as  follows  :  — 

IResistance  of 
Initial  ResistancL'.  Maximum  current. 

Ohms.  Olims. 

880 
1,080  XXi 

840  375 

1(55  420 

j1  the  electrolyte  itself  decreases  uniformly 
as  the  temperature  increases,  but  the  contact  resistance  be- 
tween the  cleL'trolytc  and  the  electrodes,  always  a  consider- 
able percentage  ol  the  total,  and  sometimes  the  governing 
factor,  varies  according  to  the  impressed  voltage  and  other 
conditions  in  a  manner  which  is  rather  obscure,  and  does 
not  lend   itself  to  accurate  prediction. 

After  some  20  or  more  separate  runs  had  been'  made,  the 
interior  of  the  electixjlytic  chamber  was  inspected  and  found 
to  be  in  perfect  condition,  despite  the  constant  and  rapid 
succession  of  high-voltage  arcs  which  had  been  formed  and 
broken  during  tiie  tests.  The  upper  electrode,  which  had 
;u-it*d  as  one  terminal  for  these  arcs,  was  as  smooth  and  un- 
pitted  as  it  had  been  originally.  The  bakelito  tube,  the 
lower  electrode,  and  the  cast-iron  caps  all  appeared  to  be  iu 
perfect  condition.  No  test  has  yet  been  made  to  determine 
how  adequately  the  electrotheiTnal  valve  wdl  take  caxe  of  a 
disruptive  di.scharge  such  as  that  cau.sed  by  lightning.  All 
tests  so  Car  made  merely  indicate  how  the  valve  will  operattv 
from  the  moment  the  [jower  current  begins  to  follow  the 
di.srui>tive   discharge. 

The  device  at  piesent  under  te.^t  was  built  from  gue,s.s- 
work.  More  information  will  be  available  when  the  tests  ai'c 
completed,  and  a  larger  unit  om  then  be  designed  and  con- 
structed with  some  degree  of  precision. 

It  was  foreseen  that  the  electrolytic  action  between  the 
electrodes  would  rcsiilt  in  the  decomiMsition  of  the  water 
into  hydrogen  and  oxygen,  forming  an  explosive  mixture 
above  the  .surface  of  the  electrolyte.  To  prevent  the  possi- 
bility of  an  explosion  in  the  electrolytic  chamber,  which 
might  occur  when  an  arc  fomis  at  the  moment  the  circuit 
is  broken,  the.  electrolyte  was  covered  with  a  layer  of  transil 
oil.  It  is  doubtful  wlntlici  ihc  oil  is  really  necessary,  as  the 
quantity  of  gas  fonju  il  iluiini;  tlie  brief  flow  of  current  musfj 
be  small,  and  greatly  diluted  by  a  larger  quantity  of  water 
vapour. 

Although  the  electrothermal  valve  was  originally  pnjijtjsed' 
for  use  in  se)'ies  with  an  aluminium  anester,  for  the  protec- 
tion of  the  latter,  it  is  apparent  that  it  would  be  equally 
suitable  for  use  as  a  self-confciined  lightning  arrester.  From 
the  preliminary  experiments  so  far  completed  it  is  evident 
that  the  valve  possesses  peculiar  qualities  which  are  advan- 
tageous in  a  lightning  an'ester. 
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OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Budenherg    Gau}|e    Co.,    Ltd.- 

1M18,   of  .£,:i,iO0  dcbenlui.b,    part   o(   a    serii 
filed. 


,  of 


UP     on     .Auj^ust     22nd, 

which   particulars  have  already 


hgham  and  Staines  Electricity  Co.,   Ltd. — Particulars  of 

tir.nilO  d.-hcMlures  created  bv  resolutions  "ol  September  2.5th,  1913,  and  June 
!'  I,  Ills,  filed  pursuant  to  'Section  93  (3)  ol  the  Companies  (Consolidation) 
\. '.  l:illR,  the  amount  of  the  present  issue  being  £5,000.  Property  charged: 
I  'i'     n.inpany's    undertaking    and    property,    piesent    and    future,    including    un- 


W.  S.  Jeal  &  Co.,  Ltd.— .Mentoniiidum 

August    Kilh.    IJIK,    of    debentures    dated    Sipteni 


)f  s.-ilisfiiction   in 


-The  Valve  Connected  up. 


i-lOO,    ha 


Ml  25  second.-:.  It  then  dropped  abruptly  to  zero  as  before. 
This  time  the  action  was  so  rapid  that  no  point  of  inflection 
can  be  ob.v>i-ved  in  the  a.scemling  curve.  Mter  the  <'irciiit 
w:is  first  opi'ned.  at  the  end  of  i5  seconds,  the  eniTenl  never 
tigain  exceeded  a  .value  of  about  0.5  amp.  L'p  to  the  end  of 
the  10-mmute  run  the  electrolyte  made  contact  with  the 
electrode  tip  at  intervals  of  three  to  four  seconds.  At  each 
contact  there  was  a  momentary  flow  of  current,  about  0.5 
.■imp.  m  value,  which  dropped  to  zero  again  almost  instantly, 
lor  the  isake  of  .simpUcity.  the  curve  sheet  does  not  .show 
these  rapid  alternations  of  current  from  zero  to  0.5  amp. 
after  the  first  mi'nute.  but  they  continued  substantially  as 
shown   (luring  the  remaining  nine  minutes  of  the  test. 


CITY     NOTES. 


Kalf^oorlic 

Electric 

Tramways, 

Ltd. 


Presiding  at  the  annual  meeting  held  in 
1 /eiudun  on  September  5th.  Mr.  (>. 
Wethered  said  that  the  position  was  about. 
the  same  as  -when  they  last  met.  Condi- 
tions in  Kalgcwrlie  were  no  better,  nor 
could  they  be  for  some  time  to  come.  A  great  number  of 
people  -who  formerly  used  the  cars  now  walked  or  used 
bicycles.  The  co.st  of  ;ill  tramway  requiretnents  had  greatly 
increa.sed.  indeed  it  was  almo.st.  impossible  to  get  them. 
Tires  which  cost  under  f  2  each  were  no'^v  ,-£5  10s.  if  imported, 
and  nearly  £8  if  puichtised  locally.     Copper  wiie  could  not  be 
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obtained  from  England  or  America  for  Australia,  but  recently 
Japan  had  been  supplying  it.  The  arbitration  proceedings 
respecting  wages,  &c.,  would  c-ost  the  company  about  £1,200 
per  annum  more.  The  operating  expeniies  had  been  cut  down 
to  the  lowest  point,  and  they  had  been  obliged  to  reconsider 
ci-rtain  privileges  that  had  been  given  to  the  public  in  the 
past.  Workmen's  tickets  were  to  be  advanced,  and  there  was 
to  be  an  extra-  Id.  on  transfers  from  one  section  of  the  system 
to  another.  The  manager.  Mr.  Stanley,  was  to  be  congratu- 
-^  lated  ujwn  his  handling  of  these  matters,  securing  the  changes 
mentioned  without  disturbing  the  friendly  relations  that 
existed  between  the  company,  the  municipality,  and  the 
miners'  unions.  The  returns  for  the  first  five  months  of  1918 
>howed  an  improvement  of  over  £500.  The  Trans-Continental 
Fiiihvay  was  now  running  a  bi-weekly  sei^vice  between 
\Aestern  .\ustralia  and  the  Eastern  States.  This  should  bring 
tlic  company  some  benefit.  The  opening  up  of  the  vast  area 
III   land  had  great  possibilities. 

The  report  of  the  Compagnie  Generale 

French  Paiisienne   de   Tramways   states   that   the 

Tramway         passenger  traffic  and  receipts  increased  in 

Companies.     "  1917,   but  the  working  expenses  advanced 

in   a   greater   proportion.     Under   the   cir- 

ruuistance.s,  the  net  profits  receded  from  £48,IKX)  in  191G  to 

!.'.i.4iK)  last  year,  which  sum  has  been  placed  to  the  reserve 

iund. 

The  directois  of  the  Compagnie  des  Tramways  de  I'Est 
Parisien  report  that  the  working  of  the  tramways  was  be- 
coming more  onerous.  The  public  authorities  refused  to 
;;rant  compensation  for  the  new  burdens  imposed  on  tlie 
iciiiipany.  and  only  offered  interest-bearing  loans  repayable 
nut  of  receipts  in  the  years  succeeding  the  w-ar.  If  it  had 
nut  been  for  the  war  contracts  undojtaken  by  the  comi>any, 
the  directors  would  have  been  unalile  to  meet  the  interest 
iharges  on  the  loans,  but  as  these  exceptional  resources 
would  stop  mth  the  cessation  of  hostilities,  it  was  hoped  that 
tlie  local  authorities  would  at  last  sanction  an  increase  in 
the  fares.  The  net  profits  realised  in  1917  amounted  to 
i'Hi.CNKJ,  as  compiired  with  i6.32.0(Xl  in  the  preceding  year, 
which  sums  have  been  transferred  to  the  renewal  fund. 

The  Societe  des  Tramways  de  Paris  et  du  Departement  do 
la  Seine,  reporting  on  the  year  1917,  states  that  the  Gonseil 
d'Etat  had  established  the  principle  of  compensation  for  the 
greater  cost  of  tramway  working  in  certain  cases,  and  the 
Mini.stry  of  Public  Works  had  apprcAed  the  raising  of  fares 
by  several  provincial  tramway  companies.  So  far,  however, 
the  same  treatment  had  not  been  accorded  to  the  tramways 
in  Paris,  but  the  precedents  .set  imparted  confidence  in  the 
result  of  the  action  instituted  by  the  company  before  the 
Conseil  de  Prefecture.  The  gr-oss  profits  earned  in  1917 
reached  £'21.000,  as  contrasted  with  £76.000  in  the  previous 
year.  The  financial  and  loan  charges  amounted  to  £67,000! 
which  has  been  defrayed  out  of  the  gros,s  profits,  and  the 
balance  brought  forward  from  1916. 

The  Compagnie  Generale  Francai.se  de  Tramways,  which 
is  fijnancially  interested  in  a  number  of  French  tramways. 
!:f>liorts  on  the  one  hand  an  increase  in  the  receipts  earned 
i'v  the  various  undertakings  in  1917.  and  on  the  other  an 
lugmentation  in  the  working  expenses  to  a  proportionately 
greater  extent  for  the  same  reasons  as  those  mentioned  by 
■It her  companies.  It  had  been  possible  to  obtain  sanction  to 
;iilvance  fares  at  Orleans,  and  the  city  authorities  of  Havre 
and  Nancy  had  resolved  thoroughly  to  examine  the  question, 
but  Marseilles  had  declined,  and  legal  action  was  contem- 
plated in  the  matter.  After  meeting  interest  charges  on  and 
redemption  of  loans,  the  net  profits  in  1917  are  returned  at 
£12-2,(Ki(i.  of  which  £42,000  has  been  placed  to  the  accident 
and  ren.Mval  fund,  and  £80.000  allotted  to  the  shareholder.^ 
iu  the  fonii  of  a  dividend  at  the  rate  of  4  per  cent,  on  the 
ordinary  share  capital  of  £2.000.000. 

The  Societe  Parisienne  ]X)ur  ITndustrie  des  Chemins  de 
Fer  et  des  Tramways  Electriques,  which  is  an  investment 
undertaking.  re]X)rts  that  the  company  continued  to  experi- 
ence the  effects  of  the  war.  which  weighed  all  the  more  upon 
the  comixiuy.  as  a  large  number  of  the  concerns  are  situated 
in  territory  invaded  by  the  enemy.  The  collap.se  of  Rus-sia- 
had  aggi-avated  this  situation,  and  although  the  directors 
were  convinced  that  the  prejudice  was  only  temjxirary.  they 
considered  it  prudent  to  devote  the  balance  forward  and  the 
profits  for  1917  to  writing  down  the  value  of  the  undertak- 
ings. This  depreciation  applied  on  the  one  hand  to  the  com- 
pany's business  in  Russia,  and  on  the  other  to  the  company's 
subsidiaries  for  .\frican  aflairs.  which  were  postponed  through 
the  war.  The  other  companies  in  which  the  Societe  is  in- 
terested were  in  practically  the  same  position  as  in  1910, 
those  including  the  Paris  Metroix>litan  Railway,  the  Societe 
d'Electricits  de  Paris,  the  Cairo  Electric  Railways  Co..  etc. 
The  .surplus  for  1917  amounts  to  £I-S2.00<t  on  an  ordinary 
fbaro  capital  oF  £2.0IKI,0<Kl.  and  .-iltrr  defraying  general 
".xpeuses  and  writing  ofl'  £124,00(1.  the  balance  of  £2,900  ha;; 
been  carried  forward. 

The  Compagnie  Generale  des  Omnibus  de  Paris,  which  is 
principally  a  tramway  company  working  in  Paris,  reports 
that  notwit^h.standmg  a  considerable  increase  in  the  receipts 
in  1917.  the  net  profits  did  not  permit  of  the  pavment  of  :i, 
dividend  on  the  ordinarv  .share  capital  f>f  £3.320.000.  The 
continued  hitrh  co.st  of  labour,  fuel  and  of  all  raw  materials, 
had  ah.sorbed  the  additional  revenue  yielded  by  the  passenge?" 
traffic.     W\    these    causes    were    common    to    industries    ami 


trades,  but  whilst  manufacturers  and  merchants  recouped 
the  additional  expenses  by  raising  their  sale  prices,  the  com- 
pany's undertaking  had  still  to  charge  the  low  fares  which 
no  longer  corresponded  to  the  services  rendered.  The  city 
authorities,  despite  the  suggestions  made  by  the  Ministry  of 
Public  Works,  had  refused  to  take  effective  measures  in  order 
to  solve  the  difiiculties  which  press  on  the  tramway  under- 
takings in  the  district  of  Paris,  that  is  to  say,  to  sanction 
higher  fares  or  alleviate  the  expenses.  L'nder  the  circum- 
stances, the  company  had  been  compelled  to  proceed  by  legal 
action  in  order  to  obtain  redress,  and  the  directors  had  con- 
fidence in  the  result.  Apart  from  the  motor  omnibuses  re- 
quisitioned bv  the  Armv,  the  company  possessed  581  motor 
cars  and  348"  trailers  at  the  end  of  1917,  together  wdth  208 
vehicles  of  various  kinds.  As  compared  with  the  preceding 
vear,  the  number  of  tramcar  miles  run  decreased  by  1.87  per 
cent.,  whereas  the  nimiber  of  passengers  carried  increased  by 
9.96  per  cent.  It  was  estimated  that  the  cost  of  electric 
power  rose  by  20  per  cent,  as  contrasted  with  1916,  and  that 
the  total  augiuentation  amounted  to  175  per  cent.,  as  against, 
the  cost  prevailing  prior  to  the  war.  The  total  receipts  from" 
all  sources  were  £1,469.009,  and  the  total  expenses  were 
£1.208,tX)0,  leaving  a  balance  of  £261,000.  .\fter  providing 
for  the  stamp  tax  on  shares  and  debentures,  and  interest  on 
the  debentui-e  issues  of  £3,840.<XI0,  and  for  the  redemption  of 
debentures,  there  remains  a  siu-plus  and  balance  forward 
amounting  to  £25,000.  which  has  been  transferred  to  the 
next  account. 

Oxford  Electric  Co..  Ltd. — Interim  dividend  of  .j  per 
cent,  per  annum,  less  tax,  on  ordinary  shares. 

City  of  London  Electric  Li^htin;;  Co..  Ltd.— Intcrini 
dividend  of  (i  per  cent,  per  annum,  less  tax,  on  the  ordinary 
shares. 

County  of  London  Electric  Supply  Co.,  Ltd.— Internn 
di\-idend  of  5  per  cent,  per  annum,  less  tax.  on  the  ordinary 
shares. 

.Manila  Electric  Railroad  &  Lighting  Corporation.- 
Dividend  of  \\  per  cent,  for  the  quarter  to  September  30th. 

Globe  Telegraph  &  Trust  Co.,  Ltd. — Quarterly  interim 
dividend  on  ordinary  shares,  2s.  per  share,  free  of  tax. 

Shawinigan  Water  and  Power  Co. — Quarterly  dividend 
of  X%  l)er  cent.   (7  per  cent,  per  annum). 

Stock  Exchange  Notice.  —  The  following  have  been 
ordered  to  be  quoted  in  the  Official  List :  — 

Chile  Telephone  Co.,  Ltd.— Further  issue  of  22,000  .shares 
of  £5  each,  fidly  paid   (Nos.  66,001  to  88,000). 

Calcutta  Electric  Supply  Corporation,  Ltd. — Units  sold 
to  consumers  five  weeks  ended  May  31st.  191S.  3,297.451, 
against  2  700.2.56  in  1917.  Four  weeks  ended  June  28th, 
1918,   2,.519;004,  against  2,2:30.711  in  1917. 

Eastern  Telegraph  Co.,  Ltd.— Second  quarterly  mlerini 
dividend  of  IS-  per  cent,  on  the  ordinary  stock,  free  of  in- 
come-tax. ^_^^^^^^_^__^^__^^ 

STOCKS     AND     SHARES. 


TuESD.\Y  Evening. 
Markets  round  the  Stock  Exchange  keep  steady,  and  busi- 
)iess  in  some  sections  shows  a  tendency  to  increase.  At  the 
same  time,  increased  Labour  unrest  affords  something  of  a 
check  to  financial  enterprise.  So  far  as  illumination  shares 
are  concerned,  the  gravity  of  the  iX)sition  with  regard  to 
coal  is  arousing  .spc<.-ulation  as  to  how  the  companies  are 
likelv  to  be  affected  by  the  shortage  that  is  now  adverti-sed 
so  fi-eelv,  and  in  the  circumstances  it  is  natural  enough  that, 
there  should  be  but  little  doing  amongst  electricity  supply 
shares.  This  will  affect  the  railways,  of  course,  together 
with  a  hundred  other  important  branches  of  daily  life,  and 
the  announcement  that  the  steam  railway  companies  are 
considering  a  substantial  curtailment  in  their  services  in  the 
near  future  leads  to  the  inference  that  the  electric  railways 
will  also  follow  suit.  Meanwhile,  some  are  asking  whether 
any  measure  of  .self-denial  is  to  be  laid  upon  theatres,  miisic- 
hails,  kinemas,  and  other  amusement  providers,  where  light 
is  so  lavishly  used. 

City  of  London  Ordinary  gave  way  i,  but  St.  James  s  are 
similarly  better.  The  feature  in  the  electnc  list  is  the 
.-strength  of  lower-priced  shares.  London  Electric  Ordinary 
and  Preference  are  both  J  up.  Edmundsons  have  rLsen 
sharply,  the  Ordinary  to  6s.,  the  Preference  to  55s.,  whilo 
the  4J  per  cent.  Firsi;  Mortgage  Debenture  stock  is  better  at 
73  the  6  per  cent.  Non-Cumulative  Preference  rather  lagging 
Ijehind  at  15s.  9d.,  although  there  are  no  shares  on  offej. 
T'rbans  have  hardened  to  4s.  and  the  Preference  to  40s.  The 
44  per  cent.  Debenture  stock  m  this  case  stands  at  1\\.  In 
the  foreign  list,  Cordoba  T-ight  &  Power  Ordinary  have  risen 
t..  :is.  3d.  These,  s^■x•m  to  be  very  .siieculative.  The  prefer- 
<-nce  also  are  better  at  13s.  .  The  Mexican  issues  are  good, 
■\Iexican  Light  &  Power  First  Bonds  gaining  6  points  at  63, 
and  Seconds  being  better  at  44.  Pachuca  bonds  remain  at 
4Si  and  Monterey  fives  at  45i  Me:xican  Northern  Power 
Bo'iids  were  taken  on  Monday  at  18J,  and  for  almost  any- 
thing with  Mexico  in  its  title  there  is  more  demand  of  the 
genuine  order  than  has  been  witnessed  for  some  time  past. 
Calcutta  Electrics  are  strong  at  '\.  The  various  Canadian 
issues  are  just  .steady,  showing  little  variation  one  way  or 
tlie  other      Brazilian'  Tractions  strengthened   to  48J,  and   re- 
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nc-ted  to  47}.  le;iving  flioin  IJ  up  on  tiie  wofk.  Argontino 
issues  are  dullish. 

.Activity  in  Marconis  is  .still  the  ouLstandiiij:  feature  in  the 
cable  market.  Lively  dealings  take  place  in  the  parent 
.shares  and  in  those  of  the  subsidiary  companies.  .\nicrican.<! 
have  riseji  to  30s.  3d.,  and  Mar«ini  Marines  particularly  are 
a  strong  spot  at  tws.  Marconis  themselves  show  little  varia- 
tion. The  market,  however,  is  a  good  one,  though  it  may 
be  doubted  whether  there  is  not  something  of  a  weak  bull 
iRXMunt.  so  far  as  such  a  thing  is  practicable  under  existing 
St<K-k  Exchange  conditions.  Still,  those  who  are  watching 
the  market  with  a  view  to  buying  the  shares  may  be  able 
to  get  in  more  cheaply  later  on. 

Chile  Telephones  are  4  lower,  while  'Unit<'d  River  Plates 
are  1/lt")  uy>.  Westerns  have  risen  to  16i  on  the  dividend 
announcement,  and  other  stocks  in  the  list  keep  firm.  Tele- 
graph Constructions  are  another  ]0s.  to  the  good.  On  the 
other  hand.  Ctillenders  at  11  have  relapsed  lO.s.,  and  small 
falls  have  wcurred  in  Henley's,  British  Insulated,  and  Briti.sh 
Aluminium,  the  reaction  being  natural  enough  considering 
the  substantial  rises  that  <x;curred  in  advance.  Babcock  and 
Wilcox  further  advanced  to  4  1/16  to  la«!e  the  l/](5  later  on. 
The  iron  and  steel  market  is  hard  as  a  whole,  vnth  a  slight 
reaction  in  armaments  following  uiwn  the  extremely  rapid 
jise  which  they  enjoyed  last  week.  India-Rubbers  are  J  up, 
the  preference  rose  os.  to  8,  and  the  5  per  cent,  debentures 
at  n6i  show  a  gain  of  3J  points.  The  last-named  are  due  for 
repayment  in  1926. 

Tliere  is  not  much  doing  in  the  rubber  share  market, 
where  the  tendency  remains  uncertain,  while  amongst  ba.se- 
metal  mining  shares,  the  only  outstanding  feature  is  the 
strength  of  those  connected  with   copper. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

• .  Sept.  10.  Yield 

1916.  1917.  1918.     Rise  or  fall.      p.c. 

Bromptoii  Ordinary fl  10  6g  —  £7  17    0 

Charing  Cross  Ordinary     .....')  4  84  —  6    8    0 

do.        do.        do.        4*  Pret...        4J  4S  SJ  —  6  18    B 

Chelsea '..        ..        .3  b'  SJ  —  7  l.l  10 

Citv  of  London          8  8  112  ~J  7    0S 

do.        do.    6  per  cent.  Pref.  ..66  9?  —  631 

County  of  London 7  7  104  —  6  17    7 

do.         do.     6  per  cent.  Pref.       6  6  9?  ~  6    16 

Kensington  Ordinary          . .         . .        fi  7  5*  —  6  17    7 

London  Electric        Nil  Nil  li  +  J  Nil 

do.       do.     6  per  cent.  Pref...        4  .5  3J  -H  J  7  13  10 

Metropolitan 3  4  SJ  —  680 

do.          4*  per  cent.  Pret.    . .        4*  4^  3J  —  6  18    6 

St.  James'  and  Pall  Mall  ....        8'  9  6J  -I-  J  li  IS    6 

South  London           5  .S  3'  —  6  13    4 

South  Metropolitan  Pref 7  7  20/6  —  6  16    7 

Westminster  Ordinary       ....        7  9  5J  —  7  13    3 

Teleghaphs    and    Telephones. 

Anglo-Am.  Tel.  Pret.                   . .       6  6  97J  —  6    3    0 

do.             Def n  n  235  —  6    7    8 

Chile  Telephone       8  8  7i  —  i  .5    8    6 

Cuba  Sub.  Ord 7  7  lOJ  —  »6  16    7 

Eastern  Extension 8  8  15$  —  *5    3    3 

Eastern  Tel.  Ord 8  8  168i  —  'S    1    0 

Olobe  Tel.  and  T.  Ord 7  7  144'  —  »4  17    5 

do.        do.         Pref 6  6  loi  '  —  5  l.-i    8 

Great  Northern  Tel 24  22  37J  —  5  17    4 

Indo-European          13  —  57A  —  fi  12    6 

Marconi            15  20  4^  —  4  116 

Oriental  Telephone  Ord 10  10  34  —  3    4    0 

United  R.  Plate  Tel 8  8  72  +  ,V  »6    3    3 

West  India  and  Panama   ..        ..      6d.  1/3  IJ  —     '  '3  12    0 

Western  Telegraph            ....        8  8  165  +  i  ♦!  17    0 

Home  Rails, 

Central  London  Ord,  Assented   ..44  60>  —  6  12    3 

Metropolitan 1  1  26t  —  J  3  16    i 

do.          District          . .        . .      Nil  Nil  26  +  S  Nil 

Underground  Electric  Ordinary. .      Nil  Nil  2g  —  "  Nil 

do.               do.        "A"        ..      Nil  Nil  8/-  —  Nil 

do,              do.       Income   ..6  4  84  —  *4  15    3 

Foreign    Trams,    4c. 

Adelaide  Sup.  6  per  cent.  Pref.   . .       6  6  4gxd  —  6    9    9 

Anglo-Alg.  Trams.  First  Pref.     . .        5J  6}  3»  —  _ 

do.           do.      2nd  Pref.        . .        5J  —  aj  —  _• 

do.           do.      5  Deb 6  5  67  +1  7    9    3 

Brazil  Tractions       —  —  47A  +11               

Bombay  Electric  Pref 6  6  lOf  —  5  11    7 

British  Columbia  Elec.  Rly.Pfce.        5  5  60J  —  8    5    4 

do.               do.        Preferred      Nil  Nil  42  —1  Nil 

do.               do.        Deferred       Nil  Nil  36  —2  Nil 

do.               do.         Deb.      ..4^41  60}  —  7    0    6 

Mexico  Trams  5  per  cent.  Bonds..      Nil  Nil  50  Nil 

do.           6  per  cent.  Bonds..      Nil  Nil  42  —  Nil 

Mexican  Light  Common  . .         . .      Nil  Nil  29  -  Nil 

do.             Pref Nil  Nil  4H  —  Nil 

do.             1st  Bonds..        ..      Nil  Nil  63"  +1;  — 

Manufacturino  Companies. 

Babcock  &  Wilcox              ....        15  W  4  —  3  15    0 

British  Aluminium  Ord 10  10  2  —   ,'  5    0    0 

British  Insulated  Ord 20  20  2,'  —  -■'.  4  11    6 

British  Westinghouse  Pref.         ..          7J  7J  23  _  '"  5    9    1 

Callcnders 20  25  1!  —  *  "  !<<    fi 

do.       5  Pre! 6  5  4}  —  .^  17    8 

Castner-Kellaer       22  20  3i  -  5  10    4 

Edison-Swan,  •■  A "             ....       —  —  .}■;  _  7*^11 

do.      do.    4  per  cent.  Deb.    ..4  4  754"  —  5    6    0 

Electric  Construction        ..        .,          7.'>  10  li  7    5    6 

Gon.Elco.Prcf 6'  6  lOJ  +  .J  6    5    1 

„    do.       Ord 10  10  18*  _*  *5    8    1 

Sjl^'^y  •■ 25  25  2J-„.  -  J^.  514    2 

,  ^°-  A^«' «  «  4xd  -•  5  12    6 

India-Enbber 10  10  m  +1  'o  16    9 

Telegraph  Con,    ■ 30  20  47i  -HO/.  '6    1    0 

'Dividends  paid  free  of  Income  Tax, 


MARKET     QUOTATIONS. 

It  should  bo  remembered,  in  making:  use  of  tbo  fij»urea  apiwaring 
in  the  followinfr  list,  that  in  eome  oaaea  the  prices  are  only  p-^i'Mornl, 
and  they  may  vary  according;  toquiuititioa  and  other  circunisL;Lucea. 


Wednesday,  September  11th 

CHEMICALS.    <tc. 


Acid,  Oxalic per  lb. 

Ammoniau  Sal        per  ton 

Ammonia,  Muriate  (large  uryetal)  „ 

;  Bisulphide  of  Carbon      ..         ..  ,, 

;  Borax „ 

I  Copper  Sulphate ,, 

1  Potash,  Chlorate per  lb, 

I        ,,        Perchlorate         . .        . .  ,, 

1  Shellac  per  owt. 

;  Sulphate  of  MagncHia      ..         ..  per  tou 
r  Sulphur,  Sublimed  Flowers      ..  „ 

[        ,,  bump ,, 

I  Soda,  Chlorate        per  Ih. 

t      ,,      Crystals         jier  ton 

I  Sodium  Bichromate,  canka        ..  per  lb. 


METALS,   &c. 

■  Brass  (rolled  metal  3"  to  13"  basis)  per  11 

■  ,,      Tubes  (solid  drawn)          ..  ,, 
„      Wire,  basis ,, 

;  Copper  Tubes  (solid  drawn)       ..  ,, 

r      ,,       Bars  (beat  selected)       ,.  pert 

r       „        Sheet           „ 

r       „        Rod , 

(      „        (Elecfcrolytio)  Bars         ..  ,, 

{      „                „             Sheets     ..  „ 

(       „                  „              Wire  Rods  „ 

{      „                  „              H.C.  Wire  per  1 

■Ebonite  Rod „ 

■  „        Sheet  , 

I  German  Silver  Wire        ..        ..  ,, 

1  Gutta-perchat  fine ,, 

I  India-rubber,  Para  fine   ..        ..  ,, 

Iron  Pig  (Cleveland  warrants)    . .  per  t 

,,    Wire,  galv.  No.  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

r  Mercury         per  1 

r  Mica  (in  original  oaBOS)  small  . .  per  1 

t      ,,                 ,,             ,,      medium  „ 

t      M                  ••              II       large   ..  ,, 

/  Siliciura  Bronze  Wire     ,,        ..  perl 

-  Steel,  Magnet,  in  bars    «  ..        ..  per  t 

r  Tin,  Block  (English) , 

I    „     Wire,  Nob.  1  to  16    ,.        ..  perl 


Latest 

Fortnight's 

Price, 

Ino.  or  Deo. 

1/6 

it  CO 

.£17 

X2  inc. 

f48 

AG4 

,11   dec. 

»;t 

•ii- 

JE17  .■;/. 

£lo 

£35 

6-ii^ 

l/l 

170/- 

1/Ri  to  1/0 

iioi 

£161 
£16L 
JB1.')7 
£Un 
£145 
1/68 

3/- 

2/6 

a/6 

6/10 
.S/R 
Nom, 
£37 

Horn, 

6d,  to  HI- 

B/G  to  8/. 

7/6  to  U/-  ft  UB, 

1/10 


QDOtationB  supplied  by- 


a  0.  Boor  &  Oo, 

c  Thos.  Bolton  &  Sons,  Ltd, 
<J  Frederick  Smith  &  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  ftnd 
Telegraph  Works  Co.,  Ltd, 


g  James  &  Shftkeepeare. 

h  Edward  Till  &  Co. 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons, 

r  W.  F.  Dennis  &  Co. 


New  Type  of  Oscillograph. — A  new  osc^illo^n'apli  con- 
structed by  C.  Ileiutze,  Berlin,  is  remarkable  for  its  simplicity  in 
construction  and  working.  The  whole  operation  is  automatic, 
and  takes  place  on  the  throwin<r-over  of  a  switch. 

The  device  is  arrangred  only  for  instantaneous  exposure,  and  a  ffas- 
filled  metal-filament  lamp  is  provided  as  a  source  of  lifrhit.  When 
the  controUin^r  switch  is  operated,  the  photographic  plate  is 
released,  and  in  falling  short-circuits  momentarily  a  resistance  in 
series  with  the  lamp,  so  that  it  glows  very  brightly  for  an  instant. 
Furthermore,  in  its  fall,  the  plate  connects  the  movement  of  the 
oscillograph  into  circuit.  The  contacts  are  so  arranged  thiit  the 
brightening-up  of  the  lamp  begins  earlier  and  ends  later  than  the 
time  of  entry  and  departure  of  the  sensitive  jjlate  into  the  ray  of 
light,  and  the  oscillating  motion  begins  and  ends  at  mumentB 
chosen,  so  that  a  small  section  of  the  zero  line  is  depicted  at  the 
beginning  and  end  of  the  curve  produced  on  the  plate.  When  the 
switch  is  released,  a  controller  flies  liack  to  its  original  position; 
and  cuts  off  the  current  from  the  whole  apparatus,  thus  preventing 
the  magnet  coils  and  lamp  from  being  left  permanently  in  circuit. 
— i'.y.Z.  ,Tuly  11th. 

Fuel  Economy. — The  Coal  Controller  has  issued  liicures 
which  show  a  serious  falling-off  in  the  estimated  output  of  coal 
during  the  first  :i2  weeks  of  this  year  comjiared  with  the  output, 
during  the  corresponding  period  of  last  year.  The  net  deficiency  is 
nearly  13i  million  tons,  or  about  8'7  per  cent.  In  the  four  weeka, 
endeH  August  17th  there  were  1,714.800  tons  less  than  in  the 
corresponding  period  of  i;)17.  This  diminution  of  supply  occurs  at 
a  time  when  extra  demands  for  many  million  tons  of  coal  are 
being  made  for  the  American  Expeditionary  Force  for  the  urgent 
military  requirements  of  France  and  Italy,  for  the  British  Nary, 
and  for  the  manufacture  of  munitions  ;  and  also  tvheu  stocks  tai 
industrial  works,  for  public  utility  undertakings,  and  for  household; 
jiurposes  are  lower  than  ever. 

An  Order,  entitled  the  Household  Coal  (Requisition)  Order,  1918, 
has  been  made  by  the  Board  of  Trade  empowering  local  fuel  ovar- 
seers  to  commandeer  trucks  of  coal  consigned  to  private  con- 
sumers that  may  arrive  at  stations,  and  to  use  the  coal  in  the  publicj 
interest. 
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THE     DUTIES     OF     THE     PROGRESS 
DEPARTMENT.        , 

Bv  W.  J.  HISCOX. 


In  view  ot  the  iiii|i()i'tance  of  the  "  Progress  Department  " 
II  the  oi'ganisatiou  of  a  mtideni  engineering  works,  it  is 
iiiped  that  the  following  series  of  articles,  based  on  actlial 

'■\pcrience,  will  be  of  service  to  works  managers. 

TiiE  Drawing  Office — The  Tool-Drawing  Office. 

(«)  The  DrniruKj  Office — The  receipt  of  the  official  order 
may  be  said  to  mark  the  commencement  of  the  Progress 
Department's  association  with  the  contract,  for  the  pre- 
liminary correspondence  which  led  up  to  its  acceptance  does 
not  constitute  the  fii-st  stage,  although  this  correspondence 
may,  upon  receipt  of  the  official  order,  be  transferred  from 
I  he  Preliminary  Correspondence  File  to  the  Works  Order 
'"\e.^    The  order,  upon  receipt,  is  recorded,  either  in  a  book 

upon  a  card,  together  with  the  section  leader's  name. 
ind  is  then  filed  to  await  the  receipt  of  the  detail  instruc- 
tL<ins.  As  a  rule,  it  lies  with  the  Drawing  Office  to  issue 
iliese  instructions,  but  the  Progress  Department  is  liable  to 
press  the  Drawing  Office  in  the  event  of  anv  unnecessary 
■  Irlay. 

The  issue  of  the  necessary  di'awings  is  of  interest  to  the 
]  ii'ogress-man,  for  a  perusal  of  these  will  familiarise  him 
with  the  various  details  required  in  connection  with  the 
'iimplete  unit,  and  it  is  essential,  therefore,  that  a  blue 
piint,  or  a  reduced  photograph  of  each  drawing,  is  issued  to 
ill-   Progress  Department  at  an   early  date,  each  dnvwiiig 

lUg  marked  with  the  order  number  of  the  job  it  is 
1 1  ended  for,-  or,  in  the  case  of  repetition  work,  with  a 
si/.ription  of  the  si/.e  and  class  of  the  apparatus.  In  the 
Mut  of  an  order  covering  details  for  which  drawings  are 
.ilready  in  existence,  a  drawing  list  should  be  issued  by^  the 
Di'awing  Office.  It  would  really  be  a  good  plan' to  issue  a 
hawing  list  even  in  connection  with  a  special  class  of 
iiiiiiiufai-ture,  for  this  would  enable  the  progress-man  to 
■hock  off  the  drawings  as  they  are  received,  and  so  see  at  a 
irlance  exactly  what,  drawings  are  outstanding  at  any  time. 

•All  drawings  in  connection  with  the  order  (oi-  in  con- 
iiirtion  with  any  complete  section  of  the  unit)  should  be  in 
rhe  shops  before  the  issue  of  the  .specification  or  detail  list, 
and  the  Drawing  Office  should  co-operate  with  the  Progress 

I  >epartment  with  a  view  to  facilitating  the  issue  of  these 
ilrawings. 

The  specification  list,  which  is  really  the  shop  order,  is 
usually  compiled  by  a  specification  clerk,  and  lilue  print,  or 
type-written,  copies  are  issued  to  every  department  interested, 
including  a  complete  copy  for  the  Progress  Department. 
This  list,  which  bears  the  order  number  of  the  job  in 
ii'stion,  contains  all  particulars  of  every  detail  reijuired  in 

iinection  with  the  order,  including  the  quantity  required. 

I  wing    number,    material    specification    (with    size   and 

lount  of  bar  required),  source  of  supply,  and  a  list  of  the 
itpartments  through  which  the  piece  travels  until  it  reaches 

I I  s  final  stage.  Every  cliange  from  the  original  design  is 
indicated  by  the  issue  of  a  revised,  or  an  additional,. speci- 
fication list,  and  all  suspension,  release,  and  cancellation 
notices  also  emanate  from  the  Drawing  Office. 

This  sums  up  the  connection  of  the  Progress  I>epartnient  ' 
ivith  the  Drawing  Office,  and  completes  the  first  phase  of  the 
progress  of  the  order  ;  so  from  this  we  can  turn  to  the  duties 
of  the  Progress  Department  in  connection  with — 

(ft)  The.   TooJ-dmirinij  Otfice. — This  department,  in  many 
concerns,  is  a  most  exclusive  and  inaccessible  depaitment  : 
but  it  is  still  one  in  which  the  progress  man  must  actively 
,  interest  himself.     It  is  absolutely  necessary  that  all  tools, 
,  jigs,  and  fixings  be  ready  at  an  early  date,  for  nothing  is  mc  re 
annoying  to  the  management,  and  more  calculated  to  upset 
,  delivery  {)rogrammes,  than  Ijelated  knowledge  of  an  uncom- 
conipleted  detail  due  to  the  fact  that  the  necessary  tools  or 
jigs  have  not  been  made.     It  is  imperative,  therefore,  that 
the  progre^-mau  gives  due  consideration  to  the  early  com- 
pletion of  these  parts  ;    and  as  they  cannot  be  produced 
until  the  designs  are  in  evidence,  it  is  obvious  that  connec- 
tions l^tween  the  Progress  Department  and  the  Tool-drawing 
'•fficc  inust  be  estiiblishod. 


An  advance  copy  of  the  detail  drawing  should  in  all  cases 
be  issued  to  the  Tool-drawing  Office,  to  allow  thatdepartmtnt 
to  determine  what  new  tools,  &c.  (if  any),  are  required,  ai  d 
the  tool-drawing  numbers  should  be  entered  on  every  copy 
of  the  detail  drawing,  showing  for  which  detail  each  tool  is 
required.  Upon  receipt  of  this  information,  the  Progress ' 
Department  should  enter  same  on  a  progress  sheet  or  a 
detail  card,  to  enable  it  to  be  followed  up,  as  circumstances 
demand.  "When  a  detail  drawing  is  issued,  and  no  new 
tools  are  required  in  connection  with  the  same,  a  notice  to 
this  effect  should  be  sent  from  the  Tool-drawing  Office, 
and  a  similar  form  could  be  used  to  notify  the  Progress 
Department  when  all  the  tool  drawings  for  any  specific 
detail  are  completed.  Until  such  completion  notice  is 
received,  therefore,  the  Progress  Department  has  the  respon- 
sibility of  urging  outstanding  tool  drawings,  if  these  are  at 
all  likely  to  interfere  with,  or  retard,  the  delivery  of  the 
detail  for  which  they  are  required,  and  affect  the  delivery 
date  of  the  complete  unit.  •  ^ 

It  sometimes  happens  that  the  shop  foreman  has  to  order 
new  or  replace  tools,  a  requisition  covering  the  necessary 
particulars  being  sent  to  the  Tool-drawing  (Jffice.  It  would 
be  well  for  such  requisitions  to  be  made  out  in  duplicate, 
and  both  copies  sent  by  the  foreman  to  the  Progress  Depart- 
ment. 'One  copy  would  then  be  sent  on  to  the  Tool- 
drawing  Office  by  the  progress  man,  showing  the  degree  of 
urgency  of  the  tool  required,  and  the  other  copy  would  be 
kept  in  the  Progress  Department  until  the  necessary  draw- 
ings are  completed.  If  this  procedure  is  adopted  it  will 
minimise  to  a  great  extent  the  large  number  of  delays  caused 
by  the  late  completion  of  tools. 

It  has  been  mentioned  that  the  Tool-drawing  Office  is  an 
exclusive  and  an  inaccessible  department,  and,  without  a 
doubt,  the  members  of  that  department  do  resent  the 
progress  man's  activities  in  their  direction.  The  progress 
man  has  no  desire  to  dictate  to  the  draughtsman  as  to  the 
length  of  time  necessary  for  the  completion  of  any  specific 
drawing,  any  more  than  he  desires  to  perform  the  same  kind 
'■  office  for  any  of  the  shop  foremen  :  but  he  has  the  same 
right  to  guard  against  any  unnecessary  delay  in  the  Tool- 
drawing  Office  as  in  the  shops.  The  draughtsman  must 
realise  that  it  is  useless  for  the  progress  man  to  take  every 
precaution  to  guard  against  delays  in  the  shops,  if  the 
same  precautions  are  not  taken  in  those  departments 
responsible  for  the  preliminary  work.  It  is  not  fair  to 
penalise  the  shops  for  the  delinquencies  of  the  Tool-drawing 
Office,  and  to  endeavour  to  force  them  to  make  good  the 
delay  occasioned  by  the  late  issue  of  the  tool  drawing.  If 
the  tool  draughtsman  does  not  desire  the  acquaintance  of  the 
progress  man  (professionally,  of  course)  there  is  an  obvious 
way  of  accomplishing  this  ;  but  perhaps  in  a  little  while  the 
Tool-drawing  Office  will  become  more  democratic,  and  then 
the  draughtsman  will  welcome  the  progress  man  as  a  fellow- 
worker,  and  not  as  an  interfering  inferior. 


THE     RATING     OF     MOTOR     STARTERS. 


By  PERCY  H.  JACKSON. 

Users  of  electrical  starting  apparatus  will  be  well  advised 
to  become  more  conversant  with  standard  ratings,  a  careful 
study  of  which  will  enable  them  to  effect  considerable 
economy. 

Let  us  consider  the  rating  of  an  ordinary  jduty  P.<'. 
motor-starter.  The  standard  recommended,  and  since 
adopted  by  all  reputable  starter  manufacturers,  is  as 
follows  : — 

The  starting  period  of  the  motor,  from  rest  to  full  speed, 
shall  be  5  seconds,  plus  half  a  second  for  each  1  h.p.  of  the 
starter  rating. ,  For  example,  if  \the  maximum  rating  of 
the  starter  is  50  h.p.,  then  the  starting  period  shall  not 
exceed  .'')  -f  50  x  (»-5  =  30  seconds. 

It  should  be  noted  that  the  foregoing  only  refers  to 
"  ordinary  "  duty  starters.  For  "  heavy  "  duty  starters  the 
adopted  rating  allows  a  maximum  starting  period  of  (iO 
seconds.  It  is  obvious,  therefore,  that  if  a  50-h.p.  motor 
takes  more  than  ao.  but  not  more  than  (iO  seconds  to  start. 
an  ordinary  duty  starter  will  not  suffice.     Should  the  motor 
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take  more  than  fiO  seconds  to  stjkvt,  a  special  starter  must 
lie  installetl.  If  liurnt-out  resistances  are  to  be  avoided, 
these  tiirnres  must  be  l>orne  in  mind. 

.lust  as  iinportiint.  however,  is  the  consideration  of  tin- 
.urrent  vahie  at  starting.  The  foregoing  ratings  are  Itased 
"U  the  assumption  that  the  starting  current  is  e(iual  to  full- 
loiul  running  current,  aod  prospective  purchsisers  may 
economise  by  remembering  this.  It  often  happens  that 
motors  are  started  under  light  load,  as  when  driving  shafting 
provided  with  loose  pulleys,  in  which  event  the  starting 
current  may  be  equal  to  only  ."lO  per  cent,  of  the  full-load 
running  current.  Again  assuming  the  motor  to  be  of 
."itt-H.i".  capacity,  a  2b-}i.r.  stKirter  will  not  only  produce 
better  starting  and  more  even  acceleration,  but  will  be 
much  cheaper.  It  will  lie  appreciated  that  the  "  full-on  " 
contact  must  be  capable  of  carrying  continuously  the  full- 
load  current,  but  no  difficulty  will  be  experienced  in  this 
direi'tion,  for  even  though  a  special  contact  has  to  be  titted. 
the  purchaser  will  still  realise  a  saving  of  money. 

For  starters  above  IOO-h.i".  capatnty  it  is  of  really  great 
importance  that  the  starting  conditions  be  considered, 
because  above  this  size  a  multiple-switch  starter  is  usually 
recommended,  the  cost  of  which  is  ranch  in  excess  of  that 
of  the  face-plate  tyjie.  A  iOO-H.P.  motor,  starting  under 
."jO  per  cent,  of  full  load,  will  be  satisfactorily  controlled 
by  a  face-plate  starter  with  an  interlocked  short-circuiting 
switch  to  carry  the  full-load  current.  If  starting  conditions 
are  not  mentioned  in  the  inquiry  to  the  starter  manufac- 
turer, full-load  starting,  will  be  assumed,  with  the  result 
that  much  money  will  be  wasted  and  the  motor  will  be 
subjected  to  nasty  kicks  at  starting  caused  by  the  low 
resistance  and  incorrect  grading.  The  same  remarks  apply 
to  all  resistance  starters,  contactors,  face-plate,  or  drum 
i;ontrollers. 

Referring  now  to  a.c.  gear,  the  method  of  starting  by 
mems  of  a  compensator  or  auto-transformer  calls  for  similar 
consideration.  Unfortunately,  the  rating  oi  these  starters 
is  not  yet  standardised,  with  the  result  that  different 
manufacturers  have  different  ratings.  The  most  suitable 
allows  a  starting  period  of  H  minutes  with  a  period  of 
rest  between  each  successive  start  equal  to  10  times  the 
starting  period.  The  starter  may,  therefore,  be  used  once 
every  16.i,  minutes.  If  the  starting  operation  occupies 
I  minute,  then  the  rest  period  need  be  only  10  minutes.  It 
often  happens  that  the  motor  necessitates  the  starter  being 
retained  in  the  starting  position  from  1  to  H  minutes  ; 
"bviously  then,  a  Jighter-rated  starter  (and  there  are  several 
makes  rated  for  less  than  1  minute)  would  soon  burn  out. 
Such  experiences  are  annoying  to  all  concerned,  apart  from 
the  accompanying  waste  of  time  and  money. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


The  foUowin-i  items  are   amonsst  the  '  Institution  Notes"  issued 
with  No.  27i;  of  the  JoiiriM/ : — 

Certified  Occitatioxs. 
The  secretary  of  the  Institution  has  been  informed  by  the 
Ministry  of  National  Service  that,  as  a  temporary  measure,  .instruc- 
tions have  been  jriven  to  the  Regional  Officers  of  the  Ministry  not 
to  call  up  for  medical  examination  men  of  the  new  military  a^re 
who  are  ena-agred  in  one  of  the  occupations  named  below,  provided 
they  were  enjjas,'ed  in  the  same  occupation  (not  necessarily  with 
the  same  employer)  on  or  before  August  15th.  191.5  :— 

Elecfrical  Engineering— 
Foreman. 

Turner  :  fitter'':  erector  ;  electrician  or  other  skilled  workman. 
Wireman. 

Radiography  Joikt  Committee. 
In  collaboration  with  the  British  Association  for  Radiography 
and  Physio-Therapy,  the  Council  of  the  Institution  has  nominated 
the  President  (Mr.  C.  H.  WordinghamX  Mr.  .T.  8.  llighfield.  Prof. 
T.  Mather,  and  Mr.  A.  A.  C.  Swinton  to  serve  on  a  .loint  Com- 
mittee of  the  two  bodies,  which  has  been  appointed  to  prepare  a 
scheme  for  ensuring'  that  lay  radiographers,  .tc..  are  properly 
jnalitied. 


noARi)  01-  Trade  Rici-orts  on   Electric   Power  Sdpplv  ani> 
Electrical  Trades  after  the  War. 

The  Council  has  appointed  a  Committee  to  report  on  the  above. 
The  foUowing^bodies  have  been  invited  to  nominate  two  represen- 
tatives each  to  serve  on  the  Committee  :- 

Inoori>oratfd  Municipal  Electrical  .Association. 
Association  of  Mvmicipal  Corporations. 
Incorporated  Association  of  Electric  Power  Companies. 
Provincial  Electric  Supply  Committee  of  the  United  Kingdom. 
Conference  of   Chief   Ollicials  of  the  "London   Electric  Supply 
Companies. 

British  Electrical  and  Allied  Mauutacturers'  Association 

Cable-Makers'  Association. 

Tramways  and  Light  Railways  Association. 

Municipal  Tramways  Association. 

The  Iron  and  Steel  Institute. 

British  Electrical  Federation. 

Edmundsons'  Electricity  Corporation. 

Federation  of  British  Industries. 

(The  president  and  the  four  vice-presidents  of  the  Institution  are 
also  members  of  the  Committee.) 

MaINTKNANCE   .VcREEMENTS    for   SECONDARV    BATTBRlBtJ. 

The  Committee  appointed  by  the  Council  to  report  on  the  above 
consists  of  : — 


C.  H.  Wordingham,  C.B.E. 
Sir  William  Slingo.  I 
R.  T.  Smith.  \ 
F.  W.  Crawter. 

R.  A.  Chattock. 

D.  P.  Dunne. 

E.  Jacob. 


Xiiniimiled  hij 


The  Institution. 


I   The  B.E.A.M.A 
{One  rejirexent.atii-etii  he  nominated)  The  I.M.E.A. 
J.  S.  Highfield. 


/   The  Incorporated  Association 
\   of  Electric  Power  Companies. 


Local  Sections. 

A  Committee  was  appointed  by  the  Council  in  March)>  I'.ll.H,  tj<> 
review  the  position  of  the.  Local  Sections  and  to  make  suggestions 
as  regards  increasing  their  usefulness.  The  report  of  this  Com- 
mittee was  recently  considered  by  the  Council,  and  as  a  result  it 
has  been  agreed  : — 

(1)  That  the  Local  Sections  be  known  in  future  as  "Centres.' 
their  names  being  altered  as  follows  : — 


Xew  Xanie. 
North- Western  Centre. 
North-Midland 
.South -Midland 
North-Eastern 
Western 
Scottish 
Irish 


Prexmt  Xame. 
Manchester  Local  Section 
Yorkshire         „  ., 

Birmingham     ., 

Newcastle         ., 
Western 
Scottish 
Dublin 


The  Irish  Centre  to  include  the  whole  of  Ireland. 

(2)  To  empower  the  Territorial  Centre  Committees  to  represent 
the  Institution  on  other  bodies,  such  as  Chambers  of  Commerce. 
Technical  Library  Committees,  Education  Authorities,  kindred 
Engineering  Societies,  and  so  forth,  subject  to  the  approval  of  the 
Council  in  each  case. 

(."?)  To  delegate  certain  branches  of  research  to  some  of  the 
Territorial  Centres  by  the  formation  of  local  Research  Sub-Com- 
mittees ;  such  Sub-Committees  to  be  appointed  by  the  Council 
at  the  instance  of  the  Territorial  Centre  Committees.  It  will  be 
the  duty  of  each  Sub-Committee  to  report  to  the  Research  Com- 
mittee and  to  keep  the  Territorial  Centre  Committee  informed  of 
the  progress  of  the  particular  research. 

(4)  To  invite  other  bodies  to  co-operate  through  their  local 
Associations  in  regard  to  forming  local  Engineers'  Clubs. 

Engineering  Training  Oeg.a.nisation. 
The  Council    has   sanctioned,  on   behalf   of   the   Institution,   a 
contribution  of  £250  towards  the  expenses  of  the  above  organ- 
isation for  1918. 

Commercial  Electrical  Development  Committee. 

The  Committee  appointed  by  the  Council  to  consider  the 
formation  of  an  Electrical  Cooking  and  Heating  Association 
having  completed  its  preliminary  work,  a  new  Committee,  vi^ith 
the  above  title,  has  been  formed. 

The  new  body,  which  is  a  separate  organisation  indepentient  .of 
any  institution  or  association,  will  immediately  consider  the 
question  of  the  development  of  electrical  cooking  and  heating. 

Benevolent  Fcnd. 
The  report  of  the  Committee  of  Management  of  the  Benevolent 
Fund,  adopted  at  the  annual  general  meeting,  stated  that  the  total 
receipts  in  liilT  amounted  to  CISO  ;  the  capit.al  account  stood  at 
64,642,  and  the  accumulated  unexpended  income  at  £2,0I>3.  Fif- 
teen applications  for  assistance  were  received,  and  the  Committee 
made  grants  in  14  cases,  amounting  to  it  1118.  The  capital  account 
of  the  Wilde  Benevolent  Fund  stood  at  £1.840,  and  the  balance  to 
the  credit  of  the  income  account  was  t:.">S4.  No  grant  was  made 
from  this  fund. 
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MOTOR     PROBLEMS. 


At  the  end  of  our  leading  article  on  the  above  subject  on 
.August  23rd,  we  outlined  the  ideal  motor  controller  in  the 
followijig  words: — "What  is  needed  is  the  simplicity  of  the 
tramway  controller — one  oi)erating  handle  only,  capable  of 
being  moved  foi"ward  as  quickly  as  safe  loading  of  the  motor 
will  permit,  and  backward  as  quickly  or  as  slowly  as  the 
needs  of  the  machinery  require,  and,  above  all,  cheap  and 
reliable." 

The  Igranic  Electric  Co.,  Ltd.,  have  sent_  us  illustrations 
and  a  description  of  a  standard  controller  which,  they  claim, 
fulfils  all  the  conditions  that  we  laid  down. 

This  controller,  which  is  principally  applied  to  electrically- 
driven  machine  tools,  consists  of  two  parts  :  (1)  A  self-acting 
panel,  as  fig.  1,  and  ('2)  a  drum  or  tramway-type  starting 
and  speed-regulating  switch,  as  fig.  2,  and  it  is  designed  to 
control  a  variable-speed  shunt-wound  motor.  The  self-acting 
panel  (fig.  1)  consists  of  a  number  of  clapper  switches, 
mounted  on  a  .slate  slab,  which  is  supported  on  an  iron  box 


Fig.  1.— Igraxic  Self-.4Cting  P.^nel. 


ontaining  the  starting  resistances.  In  addition,  there  is 
Counted  on  the  slate  slab  one,  or  if  needed  two,  vibrating 
elays.    One  of  the  clapper  switches  is  used  as  a  main  switch 

'  to  open  and  close  the  motor  circuit,  and  the  others,  which 
are  of  the  lock-out  type,  contiol  the  acceleration  of  the  motor 
to  normal  speed  by  short-circuiting,  in  succession,  the  various 
sectiuns  of  starting  resistance  in  series  with  the  armature. 
The  acceleration  of  the  motor  above  nonual  speed,  by  shunt 
held  regulation,  and  deceleration  by  the  same  means,  is  taken 
care  of  by  the  vibrating  relays  in  conjunction  with  the  drum- 
type  master  switch  (fig.  2).  The  function  of  the  latter  is  to 
open  and  close  the  coil  circuit  of  the  main  clapper  switch, 
and  to  select  the  desired  speed  by  the  insertion  of  more  or 
less  resistance  in  the  shunt  field  circuit.  The  master  drum 
is  tlie  only  piece  that  the  machine  attendant  has  to  handle, 
and,  being  small,  it  can  generally  be  mounted  in  a  con- 
venient position  on  the  machine  that  it  controls..  Sometimes 
it  is  mounted  at  the  base  of  the  machine  and  operated  by  a 

^movable  hand-wheel  which  is  geared  to  it,  and  so  placed  as 
to  follow  the  tool.  The  self-acting  panel  can  be  mounted  on 
anv  conveniently  adjacent  wall  or  pillar. 

'iking  our  demands  seriatim,  the  Igranic  Co.  remark  :  — 
The  starting,  stopping,  and  speed  regulating  switch  is, 
-^  ijim  and  construction,  exactly  like  a  tramway  controller, 
■with  the  additional  advantage  that  it  is  small  in  size,  and 
therefore  easy  to  find  a  place  for  on  the  machine. 

2.  It  has  only  one  handle,  by  which  every  function  of 
control  is  performed. 

3.  The  handle  may  be  moved  either  forward  or  backward 
as  quickly  as  the  operator  Ukes  without  any  untoward  result. 

ITiis  is  because  fhe  clapper  switches,  which  conti'ol  the 
■acceleration  of  the  motor  to  normal  speed,  are  of  the  lock- 
out type,  and  automatically  prevent  too  rapid  short-circuiting 
of  the  starting  resistances,  while  the  vibrating  relays  auto- 
matically prevent  too  rapid  insertioUj^  or  too  rapid  short- 
circuiting,  of  the  field-regulating  resistances. 

Igranic  lock-out  switches  have  each  two  coil's,  one  (called 
the  closing  coil)  tending  to  close  the  switch,  and  the  other 
(called  the  lock-out  coil)  tending  to  prevent  it  closing. 

So  long  as  the  motor  current  exceeds  a  predetermined  value 
the  lock-out  coil  exerts  a  greater  pull  than  the  closing  coil, 
and  therefore  prevents  the  switch  from   closing. 

As  soon  as  the  current  falls  (through  the  acceleration  of 
the  motor)  to  the  predetemiined  .safe  value,  the  closing  coil 
becoriifs  (lie  stronger  and  clo.-^s  the  switch,  thereby  short- 
'li         '         lion  of  the  starting  resistance. 


When  the  switch  closes,  it  short-circuits  its  own  lock-out 
coil,  and  thereby  prevents  it  any  longer  opposing  the  pull  of 
the  closing  coil. 

It  wiU  be  seen  that  a  series  of  such  switches,  used  for  the 
removal  of  starting  resistance  from  the  armature  circuit  of 
a  motor,  constitutes  a  self-governing,  current-limit  accelera- 
tion control. 

One  of  the  vibrating  relays  is  called  an  accelerating  rela\. 
because  its  function  is  to  prevent  too  rapid  acceleration  b\ 
field  regulation. 

Its  operating  winding  is  connected  in  series  with  the  mot<ir 
aiTnature,  and  it  is  adapted,  when  the  current  passinjj 
through  that  winding  exceeds  a  predetermined  and  adjust- 
able value,  to  short-circuit  the  field  regulating  rheostat,  thu." 
restoring  the  motor-field  to  full  strength. 

As  soon  as  the  cmTent  passing  through  the  motor  armatuie 
falls  to  less  than  a  predetennined  value,  this  short-circuit 
around  the  field-regulating  rheostat  is  removed  and  the  resist- 
ance is  reinserted,  the  result  of  such  reinsertion  being  a  ten- 
dency on  the  part  of  the  motor  to  speed  up  rapidly  and  takr- 
more  current  from  the  line. 

The  increase  in  current  through  the  operating  winding 
causes  the  short-circuit  to  be  re-established,  and  this  rela\ 
continues  alternately  to  short-circuit  and  re-insert  the  field 
resistance,  vibrafing  in  this  manner  until  such  time  as  the 
motor  speed  has  been  brought  up  to  that  for  which  the  fieln: 
adjusting  rheostat  is  set. 

The  second  vibrating  relay  is  called  a  slow-down  relay,  and 
its  function  is  to  prevent  the  too  rapid  strengthening  of  the 
shunt  field  when  reducing  speed  or  stopping  the  motor.  The 
action  of  this  slow-down  relay  is  quite  similar  to  that  of  th. 
accelerating  relay,  except  that  it  must  be  arranged  to  insorr 


Fig.  2. — Drum-type  Master  Switch. 


all  field  resistance  on  pa-ssage  of  an  excessive  cuiTent  througL 
its  winding,  instead  of  short-circuiting  the  field  resistance 
as  the  accelerating  relay  does.  As  the  requirements  for 
accelerating  and  slow-down  relays  are  diametrically  opposed, 
one  being  called  upon  to  short-cu'cuit  the  field  resistance 
when  the  ai'mature  current  exceeds  a  predetennined  value,  the 
other  to  insert  it  under  the  same  conditions, '  it  is  obvious 
that  the  accelerating  relay  must  be  rendered  inoperative  when 
the  motor  is  being  slowed  down,  and,  vice  versa,  the  slowing 
do;ivn  relay  must  be  rendered  inoperative  when  the  motor 
is  being  accelerated.  This  feature  has  been  worked  out  in  u 
thorough  and  effective  manner,  and  interference  between 
these  devices  is  thoroughly  guarded  against. 

4.  Cheapness,  the  Igranic  Go.  remark,  is  a  relative  term, 
and  a  controller  which  effectually  protects  the  motor  from 
injury,  as  this  one  does,  is  surely  cheai)er  than  others  which 
fail  to  do  so,  even  if  the  latter  could  be  purchased  for  only 
half  as  much.  But  the  controller  described  is  so  simple  in 
construction,  and  so  few  in  its  parts,  that  it  can  be  produced 
at  a  price  which  is  no  obstacle  to  its  sale. 

5.  ReliabiUty  is  a  question  of  experience,  and  the  makers 
say  they  can  point  to  numerous  controllers  of  this  type  which 
have  been  in  continual  use  for  years  in  busy  workshops  and 
are  still  giving  satisfaction. 


Aluminium   in    Electric  Machinery  in   Germany. — The 

standardising  Committee  of  the  I'lrhmiil  Dfiiturher  EUktroterh- 
niker  publishes  modifications  of  its  previous  regulations  concernintr 
the  use  of  aluminium  in  electric  machinery.  The  previous  regula^ 
tions  concerned  mgichines,  and  they  are  now  extended  to  trans- 
formers, for  which  the  use  of  aluminium  is  now  permitted,  instead 
of  zrnc,  that  was  previouly  used  as  a  substitute  metal.  The 
windings  of  transformers  are  generally  made  of  aluminium,  but 
copper  may  be  used  if  the  ratio  of  the  power  of  the  transformer  in 
K.v.A.  to  the  voltage  of  the  windings  in  Kv.  does  not  exceed  Co  for 
three-phase  or  0'3  for  single-phase  currents.  Brake  magnets  are 
to  be  wound  with  aluminium,  and  chokinff  coUs  with  iron  cores  are 
to  be  treated  on  the  same  lines  as  tr.insformers.  Chokiiijj  coils 
without  iron  cores  should  generally  be  constructed  of  aluminium. 
In  exceptional  cases  copper  may  be  used  for  various  parts  of  elec- 
trical machines — for  instance,  in  the  armatures  of  commutator 
machines  destined  for  uses  in  which  their  temporary  breakdown 
would  endanger  human  life,  or  for  very  important  installations, 
such  as  rolling  mills,  in  which  their  failure  would  cause  loss  of 
material,  in  the  armatures  of  commutator  machines  that  arc 
exposed  to  particularly  violent  variations  of  load,  for  machines  in 
which  the  dissipation  of  heat  is  particularly  difficult,  such  as  in 
enclosed  motors  above  .*>  KW.,  and  tor  machines  in  installations  in 
which  chemical  action  on  aluminium  is  to  be  feai-ed.- -  K.T.X.  Jjuly  I 


264 


THE    ELECTRICAL    REVIEW,  [voi. »:?.  No.  2,129,  septembkb  1:1,  lois. 


FOREIGN     AND     COLONIAL     TARIFFS    ON 
ELECTRICAL     GOODS. 

ITALY. — The  (.'oimuerciaJ  Treaties  or  Agrt^ciiicuts  between 
Italy  and  Fnmoe,  Brazil,  Greece,  Japau,  Roumaiii*,  Serbia, 
Spain,  and  Switzerland,  which  were  detenuined  by  the  Italian 
(.iovemment  last  year  (soc  the  Ei.f.ctkical  Revikw  of  October 
I9th),  have  l>oen  prolonged  to  the  end  of  1918,  so  that  the 
"Conventional"  Tariff  rates  of  duty  will  remain  in  opera- 
tion for  that  period. 

NEW  CALEDONIA.— By  virtue  of  a  Presidential  Decree 
ot  Decemb<^r  'ifrd  a  duty  of  3  liar  cent,  ad  cal.  is  levied  on  the 
export  of  locally-produced  ore.':,  and  4  per  cent,  ad  val.  on  the 
products  of  the  treatment  of  such  ores.  The  tax  is  collected 
liy  the  Customs  at  the  port  of  export. 

PARAGUAY.— Under  the  Paraguayan  Budget  Law  for  the 
year  ended  June  .30th,  1918,  all  goods  other  than  those  sp>ecially 
<uuinerated  and  duty-free  goods  arc  subject  to  an  import 
duty  of  4'2  peor  cent.  Goods  si^ecially  enumerated  (other  than 
those  on  the  Free  List)  are  subje<;t  cither  to  percentage  rates 
of  duty  (ranging  from  9  per  cent,  in  the  case  of  iron,  steel, 
and  copper  in  sheets,  bars  and  ingots,  Ac.  to  89  per  cent,  in 
the  case  of  spirits),  or  to  specific  rates  of  duty  (the  articles  in 
this  case  consist  almost  entirely  of  foodstuffs).  AH  dutiable 
merchandise  is  subject  to  an  additional  duty  of  li  per  cent. 
The  Ijaw  als<^  spocities  the  toxes  payable  in  resjiect  of  wharf- 
age dues  for  imported  goods,  and  the  fees  payable  for  storage 
charges  for  goods  deposited  in  Customs  waiehouses.  The 
text  of  the  Law  can  be  consulted  at  the  Department  of  Over- 
seas Trade   (Development  and  Intelligence). 

SOUTHERN  RHODESIA.— According  to  recent  official 
decisions,  the  import  duty  leviable  on  corning  conahones 
(parts  of  electric  or  gas  lamps,  not  hand),  electric  motor  tire 
pumps,  'electromagnets  (pait.  of  crane),  and  patent  quarzarc 
electrodes  is  3  per  cent,  ad  val.  under  the  General  Tariff, 
goods  the  produce  or  manufacture  of  the  United  Kingdom  and 
reciprocating  British  Po.ssessions  being  admitt.ed  free  of  duty. 

UNITED  ST.ATES  OF  AMERICA.— CoUectors  of  Customs 
at  United  States  ports  are  now  authorised  to  issue  export 
licences  in  respect  of  goods  on  the  American  prohibited  export 
list  originating  in  and  shipped  from  the  United  Kingdom, 
France,  or  Italy,  or  their  colonies,  when  dispatched  via  a 
United  States  port  to  such  countries  or  their  colonies,  on 
presentation  of  a  copy  of  the  manifest  covering  the  goods. 
Similarly,  goods  from  Canada  (by  rail)  in  transit  for  the 
United  Kingdom,  Prance,  or  Italy,  or  their  colonics,  will  also 
be  licensed  by  Collectors. 

UNTTED  STATES  (PANAMA  CANAL  ZONE). -Official 
announcement  has  been  made  that  all  goods  exported  from 
canal  zone  ports  must  be  licensed.  Shippers  should  note  that 
this  applies  not  only  to  cargo  originating  in  the  zone,  but  tQ 
all  cargo  shipped  from  canal  zone  ports,  iriespective  b!  it^ 
origin. 

FRANCE. — By  a  Ministerial  Decree  dated  November  19th. 
the  provisions  of  the  Decree  of  February  12th,  1915,  by  which 
carbons  for  electrical  purposes  were  allowed  to  be  exported 
from  Prance  without  special  authorisation  when  destined'  for 
the  United  Kingdoin,  the  British  Dominions,  &c.,  and  cer- 
tain foreign  countries,  have  been  abrogated.  The  exporta- 
tion of  these  carb(ms  is  therefore  now  prohibited  except  under  ' 
licence. 

BAHAMAS.— By  Act  No.  10  of  1917  the  surtax  of  10  per 
cent,  imposed  in  1915  on  all  goods  .subject  to  ad  valorem  duties 
on  their  importation  into  the  Colony  is  continued  in  force 
for  a  period  of  one  year,  and  from  thence  to  the  end  of  the 
next  Session  of  the  Legislature. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(XOT    VET    PUBLISHED.) 
ed    expressly    for    this    journil    by    Messrs.    SETTO.-i-JoNES,    O'Dell    and 
(successors    to    W.    P.   Thompson   S:   Co.,   o(    London),   Chartered 
Agents,  ilii.   H\gh    Hoiborn,    lj,ndon.   VV.C    1. 


.    Perke'it. 
I-coinbustion    engines."        ^'■.    G. 


13,668.     *'  Sparking    plugs    for    internalKUmbustion    cnytni 
.\ugust  26th. 

13.869.  •'  Commut.itors    lor    use    on 
H,ivtt-,<RD.     August  26th. 

13.870.  *'  .Means    for    r.-toiving    impulses    and    .nscertaining    their    direction.* 
R.   A.   Fessendbn.     August   26th.     (L'.S.A.^   August   16th,    1917.) 

13.880.    "  Submarine      signalling."       R.      A.      Fbssesden.        August     26th 
(U.S.A.,   July   20th,   1917.) 
13,88.1.     "Process    for    shurardisi^g."      S.    O.    Co»  CEK-t  ui  ks.      August    27th 
13.898.    "  Risistance."     A.   E.  VlCK.     August  27lh. 

13,907.  "  lilectric  cigar  or  pipe-lighter."  .'V.  J.  RoBBRls.  .\ugust  27lli 
!3,'»22;3.  "  Ek-ctric  transformers."  S,  Z.  DE  Febranti.  August  2"ili 
13,931.    "Sparking      plugs      for      internal-combustion      engines."       H.      K 


Ric. 


August   27th. 
13,9;J4.    "  Standards    for    supports    lor    electric    lamps." 


Wii 


upporting    electrical    conductors."        A.    K.    \Vii.s<_.- 


.August   27lh. 

13,936.     "  .Means    ft. 
August  27th. 

13,940.    "  Magnqto    motor."      D.    Si;cmostawer.      August    27th. 

l.'i.961.     "  Mot«r..;f,irter':,    rheostats.    &t,"      I..    K.    Viki;.      Auijuil    28lll. 


13,9S4. 


.M.. 


III... 


fills 


"  Electric  SI 
August  28lli 
'  Apparatus    (or    moistening    and    treating 


lal   graphite  electrodes."     E.    Riix>Ni   4  Soc 

August   28th.      (Italy,    March   6th.) 

C.    R.   C.    LvsTEK,    Newton   &    Wricut   ano 


EOCINTON 


Lucas, 


Edwards  &   H.  Lucas.     August  29lh. 
British  1'iio.mson-Houston  Co.  and 


Kee.s 


Sep. 


13,986. 
S.    Rus:>. 

U.OH. 
electric  heater."     H.   C.   Cover.     .August  29lh. 

14,020.    "  Refli-ctor  .-in.l   heat-accumutalor   for  gas   and  electric   lighting   and  ' 

heating."     H.   Levi.     .August  29th.  i 

14,040.  "  Electric  cut-outs."  C.  C.  Gbrr.ird.  A.  H.  Raiusc  &  W.  E 
Wilson.     .August  29th.  ] 

14,043/4.     "  Electric    signailin; 
.August  29lh. 

14,045.    "  Electric  switches." 

14.078.  "  Dynamo-electric    ma 
H.   W.  Taylor.     August  30th. 

14.079.  "  Electric   lurifaces." 
tember  6th,  1917.) 

14,106.     "  Primary   galvanic   batteries' 
JiNGNER.     August    30ih.    (Sweden,   September   4th,   1917.) 

14,114.  "  Plug-and-socket  connections  for  electric  circuits."  W,  H. 
Edwards  \    H.    Lucas.     August  30th. 

14,144.  "  Utilisation  of  the  currents  produced  in'  the  earth  as  source  of 
electrical  energy."     W.  A.   Runole  &   L.  S.  Walton.     August  31st. 

14,148.    "  Electric   lampholders."     \V.    L.    Bodman.     August   Slsl. 

14.154.  "Controlling  switches  of  combined '  ammeters  and  voltmeters."  B. 
Brooks  &■  VV.   Holt.     August  31st. 

14.155.  "  Appliance  for  engaging  overhead  conductor  with  trolley-sheave 
of  electrically-propelled   cars."     W.   M.    Simmonds.     .August  31st. 

14,160.  "  Electrical  apparatus  lor  detecting,  &c.,  presence  of  high-tension 
t'f    extra-high-tension    sparks    or    disch:irges."      \.    Stell-      August    3isl. 

14,165.  "  Safety  gaps  of  ignition  magnetos  for  internal-combustion  engines." 
M-L'.    Magneto   Svndicate  \-   E.  -A.   Wavson.     August  Slat. 

14,184.  "  Vai-iabie-spoed  alternating-current  motors."  J,  D.  Lewis. 
August   31st. 


August    30lh.      (U.S.A., 
th   unalterable   electrolyte."     f 


PUBLISHED   SPECIFICATIONS. 


The   numbers   in  parentheses 
be   printed  and   abridged,   and 


those    under   which    the  specifications    will 
subsequent   proceedings  will   be   taken. 


8,166.  Electric  traction  .systems.  Aniiers  de  Constructions  Elcctriques 
du   Nora   et    de   I'East.     December   2l5t,   1915.      (102,923.) 

xai.1. 

4,666.  Electric  battery  ini>ic.\ting  devices.  A.  E.  White  (Domestic  Engi- 
neering   Co.,    IKS.A.).      March    30th,    1917.      (,117,906.) 

11,109.  Ceilini;  roses  and  like  ELuciRlc.tL  FirrlNGS.  J.  C.  White."  August 
2nd,    1917.      (117,931.) 

11,222.     Dvna.\io-electric    machines.      Crompton    &    Co.    and    N.    Pcnsabene.  ' 
August    3rJ,    1917.      (117,934.) 

11,235.     Ignition   dynamos.     C.  T.   .Mason.     September  loth,  1916.   (109,793.) 

11,298.  Means  for  supeortinc  klkctrodes  in  ionic  tubes  for  use  more 
lARTicLLARLv  IN  WIRELESS  TELEORAPiiv.  Csram-Robortson  Lamp  Works  &  F. 
P.    Driver.     August   4th,    1917.      (117,939.) 

11,505.  Electrical  induction  apparatus.  British  Thomson-Houston  Co. 
lOeneral    Electric    Co.",    U.S.A.)      August    lOlh,    1917.      (117,953.) 

11,667.  .Automatic  decelerating  devices.  British  Thomson-Houston  Co. 
.lieneral    Electric    Co.,    U.S.A.)     August   14th,    1917.      (117,959.) 

11,864.  Telephone  receivers.  A.  .Marr.  August  18th.  1917;  (Cognate 
•I'plication,   16,231/17.)     (117,967.) 

11,909.  Electric  signalling  systems,  more  particularly  for  use  in  mines. 
Automatic  Telephone  Manufacturing  Co.  St  H.  Green.  August  20th,  1917. 
(U7,96U)  •  ,  ■ 

12,3S7.  Galv.inic  B.iTtERll!S.  G.  Oldham  &  J.  Oldham.  August  a8th,  1917. 
(117,981.) 

12,469.  Pha&k  .\dvancers  for  dynamo-electric  machines.  British  Thomson-  . 
Houston   Co.   fi   .\.   Shuttleworth.     August   30th,    1917.     (117,986.) 

13,221.     Electric    ovens.      K.    Mjelva.      September    14th,    1917.      (117,996.) 

13,780.  Methods  for  melting  refractory  substances  by  electric  arcs.'- 
j.    G.    Webb.      .March    6th,    1917.      (115,017.) 

14,814.  Electric  condensers.  F.  R.  Simms  &  Simms  Motor  Units,  Ltd 
October  12th,   1917.     (118,009.) 

13,010.     Sr.»RKlNC    PLUGS.     J.    E.   Barrows.     October   17th,    1917.      (118,012  ) 

15,855.     ELECTRlc,nooKiNG  STOVES.     P.  Watson.  October  31st,  1917.  (118,018.) 

16,039.  Means  for  completing  an  electric  circuit,  speci.u.ly  applicable 
lO  .ILARM  CoOCKS.     H.  O.   Farrell  &  A.   Ward.     November  3rd,   1917.   (118,020.) 

16.321.  Device  for   closing   the  orh-ices  in   the   roof  and   walls  of   an 

ELECTRIC    FURNj\CE    THROUGH    WHICH     THE     ELECTRODES     PASS.       C.     H.     WatSOil     ,'ind 

Co.  &   W.  Tra'vis.     November  8ih,   1917.     (118,023.) 

16,933.  Electricuxy-operated  overhead  lifting  cb.\r.  W.  H.  \',.u^lijn, 
F.    Wood    &    N.    BaguLy.      November  17th,    1917.      (118,031.) 

17,162.  Impulse  transmitters  for  automatic  telephones.  H.  Wilson. 
November  21st,  1917.     (118,034.) 

19.322.  Electric  heating  appakatus.  W.  J.  Mellersh-Jackson  (I..  V. 
Leonard   and   A.   J.   Allen).     December  31st,   1917.     (118,048.) 

X9XS. 

617.  Eleciric  starting  apparatus  for  motor-vehicle  engines.  H.  Lucas 
and  C.   L.    Brceden.     January  10th,   1918.     (118,050.) 

2,907.  Electric  kel.ws..  particularly  for  traffic-controlling  apparatus. 
McKenzie  Holland  &  Weslinghouse  Power  Signal  Co.  February  20th,  1917. 
(113,615.)  . 

3,414.  Ei,Ec-TRlc  accumulators.  H.  Dean  &  Chloride  Electrical  Storage 
Co.     February   2«lh,    1918.     (Addition    to  15,815/17.)      (118,063.) 

4,t)98.  CvRRlERS  foR'cable-way  systems.  H.  Thorne.  March  8th.  1918. 
(118,065.) 


An  E.T.U.  Treasurer   Charged. — At  Baiio\v-iii-Funies8 

Police  Court,  last  week,  Francis  Furness  (3(5).  the  treasurer  of  the- 
Barrow  branch  of  the  Electrical  Trades  Union,  wafe  charg-ed  on. 
remand  with  falsifying  the  branch's  Post  Office  Savinss  Bant 
pass  book,  with  embezzling  certain  sums  of  money,  and  with 
forging  the  initials  of  a  postmistress  and  the  date  stamp  of  the 
branch  post  office  in  Eawlinson  Street,  Barrow.  Accused,  when 
asked  whether  he  had  anything  to  say,  replied  :—"  Just  to  plead 
not  g-uilty,  sir,  that  is  all."  The  Bench  decided  to  commit  him  for 
trial  at  the  next  Lancaster  Assizes.  Bail  was  jrranted  in  one  surety 
of  £300,  or  two  of  .<  150. 


XHXS 
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.  SmuLTAXEOUSLY  with  the  move  forward  of  the  vast 
military  organisation  of  the  Allies  with  better  prospects  of 
more  speedily  crushing  out  of  the  Enemy  terms  of  Peace 
which  will  ensure  security  for  the  future,  there  is  again 
heard  in  many  directions  at  Home  the  grating  of  the 
machinery  of  Labour  organisation.  The  Premier  is  able 
to. assure  us  that  "  the  Worst  is  Over  "  in  a  Military  Sense, 
but  our  satisfaction  with  that  assurance  is  modified  some- 
what by  new  demands  from  workers  in  many  departments 
of  activity  which  indicate  that  the  same  phrase  cannot  be 
applied  to  the  Home  Front.  The  most  deplorable  feature 
of  the  industrial  unrest  which  is  present  amongst  us  just 
now  is  that  it  is  not  by  any  means  all  or  most  of  it  the 
immediate  consequence  of  the  hardships  of  war  conditions. 
Among  the  latest  demands  or  strike  threats  there  have 
been  the  following  : — A  demand  for  non-employment  of  non- 
union labour  ;  attempts  to  compel  men  of  certain  classes  to 
join  particular  unions  :  a  demand  for  women  to  have  the 
same  rate  of  war  bonus  as  men  ;  a  demand  for  war  bonus  pay- 
ments to  be  converted  into  a  slightly  reduced  permanent 
advance  .in  the  normal  wage  ;  a  demand  for  the  recognition 
of  a  Union,  increased  leave,  aiid  eight-hour  shifts  "  after 
the  war  "  ;  increase  m  overtime  rates  because  wage  increases 
have  produced  the  anomalous  state  of  things  that  makes 
overtime  rates  less  than  ordinary  wage  rates.  These  are  a 
few  of  the  points  that  occur  to  us  as  suggesting  that  the 
workers  in  at  least  some  departments  of  labour  are  intent 
on  securing,  while  the  war  is  still  in  progress,  improved 
or  altered  conditions  for  after  the  war.  Probably  there  lies 
at  the  root  of  it. all  the  widespread  uncertainty  concerning 
what  is  going  to  happen  in  regard  to  the  cost  of  living 
after  the  war.  Everybody,  we  suppose,  welcomes  the  improved 
prospects  of  Peace,  Ijut  none  knows  what  that  Peace  will 
bring  to  millions  of  workers  ;  therefore,  the  policy  favoured 
at  the  moment  seems  to  be  :  Get  wdiat  you  can  while  you 
can  !  And,  unfortunately,  the  "  strike  ''  habit  seems  to  be 
stronger  than  at  any  i)revious  period  of  our  history. 

The  determiuation  on  the  part  of  employes  of  State  and 
municipal  undertakings  to  secure  future  benefit  nmr  is 
supported  by  the  knowledge  that   their   earnings  are  not 

,  regulated  by  industrial  profits.  The  State  Exchequer  and 
the  ratepayers  will  have  to  pay.  But  what  of  industrial 
workers  who  cannot  draw  more  than  industry  will  yield  ? 
AVe  may  fix  the  prices  of  war  requirements  according  to  the 
demands  of  labour  and  the  exceptional  prices  of  material, 
because  we  are  spending  out  of  Capital  to  win  the  war. 
The  time  is  coming  when  that  state  of  things  cannot  continue. 
We  observe  that  Mr.  G.  N".  Barnes,  M.P.,  has  been  asking 
what  we  are  going  to  do  in  the  post-war  period  to  safeguard 
and  maintain  the  high  standard  of  living  that  has  come  to 
most  of  the  working  people  during  the  war.  Personally, 
he  believes  the  Whitley  Report  to  represent  a  great  idea 
which  is  capable  of  great  expansion  ;  but  the  A.S.B.,  the 
Union  for  which  he  fought  long  years  ago,  certainly  does 
not  see  eye  to  eye  with  him  in  this.  According  to  its  spokes- 
men that  Union,  which  he  did  so  much  to  build  up,  feels 
strong  enough  to  go  alone.  It  can  make  its  claims  and  back 
them  up,  and  needs  none  of  the  Whitley  conciliation  spirit. 
What  the  A.S.E.  is  out  for  ultimately  is  control.  It  makes 
no  secret  of  that  ambition.  What  has  Mr.  Barnes  to  say  on 
this  point  ?  We  observe  that  he  expresses  the  hope  that 
the  national  factories  put  down  during  the  war  will  not 
be  allowed  to  be  transferred  to  private  owners  ;  he  wants 
them  to  be  retained  as  national  factories,  and  by  that 
means  to  lessen  the  National  Debt.  He  cannot,  we  sup- 
pose, say  what  they  will  produce,  nor  whether  they  will 
pay  the  present  high  wages  at  the  same  time  as  they 
presumably  enter  into  competition  with  private  industry, 
but  he  evidently  approves  of  the  idea  of  "  control  "  to  the 
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•extent  that  Guvcniment  ownerehip  will  give  it.  Our 
impression  is  that  Goverumeut  ownership  will  really  mean, 
in  the  long  run.  "  control "  by  the  workers.  Mr.  Harnes 
wonld  run  our  industries  in  such  a  way  that  they  would 
produce  the  greatest  possible  output  of  gowls,  under  the 
most  scientific  conditions  of  labour,  in  order  to  get  the 
largest  possible  wages  and  the  best  conditions  of  life  in 
those  industries.  We  do  not'  pretend  to  regard  these 
general  aspirations  as  new ;  indeed,  they  have  become 
almost  platitudes  to-day.  What  they  need  is  a  little  more 
elaboration,  so  that  we  may  understand  exactly  what  it  is 
that  onr  national  leaders  propose  for  assisting  the  situation 
with  which  shortly  we  may  be  faced.  As  a  matter  of  fact, 
*ve  confess  that  the  whole  outlook  industrially,  so  far  as 
wiiges  and  conditions  are  concerned,  seems  to  be  about  as 
■confused  as  it  has  been  at  any  time  during  the  past  four 
years.  We  are  continually  feeling  our  way  through  periods 
■of  industrial  um-est  without  any  actual  remedy  emerging, 
«nd  sometimes  it  appears  as  though  we  shall  be  able  to  do 
little,  except  try  to  create  "an  atmosphere,"  until  all  the 
new  difficulties  that  are  now  accumulating  crowd  upon 
us.  We  do  not  wish  to  minimise  the  value  of  the 
•work  that  luis  been  done  in  setting  up  Industrial 
■Councils.  We  hope  that  much  good  will  result  from  the 
series  of  district  conferences  that  the  National  Alliance  of 
Employers  and  Employed  is  holding  in  different  parts  of 
the  country  this  autumn  to  promote  industrial  unity,  and 
from  events  of  a  similar  kind  that  the  Industrial  Recon- 
struction Council  is  holding  in  London,  but  the  issuance  of 
the  manifesto  by  the  Alliance  seems  to  us  to  show  pretty 
plainly  that  there  is  a  strong  representative  opinion  that 
something  more  than  conferences,  discussions,  and  pam- 
phleteering is  needed,  and  that  without  any  further  delay. 

The  Alliance  has  been  considering  the  increasingly  serious 
industrial  unrest  in  the  country,  and  the  "  tendencies  which 
it  reveals."  It  sees  the  great  danger  that  exists  through 
disputes  being  allowed  to  drift  until  the  workers  are  forced 
to  the  conclusion  that  the  '•  strike  "  is  the  only  means  by 
■which  they  can  establish  their  claims.  It  holds  that  the 
stage  has  been  reached  when  "  it  is  a  question  not  so  much 
of  the  long-standing  and  gradually  accumulating  causes  of 
unrest  as  of  the  methods  by  means  of  which  the  whole  in- 
dustrial situation  is  to  be  handled."  The  want  of 
-co-ordination  of  Government  industrial  policy  is  creating  a 
spirit  of  alienation  and  distrust  between  employers  and 
workpeople  on  the  one  side,  and  the  forces  with  which  they 
.should  co-operate,  on  the  other.  Such  a  situation  it  is  con- 
sidered is  "  full  of  perilous  possibilities."  This  being  so, 
•there  should  be  "  a  definite  and  consistent  Government 
policy — a  policy  not  of  drift  but  of  prevention,"  and  inas- 
much as  "''Industrial  peace  cannot  be  secured  by  legal 
..-nactment,  but  in  industry  there  can  be  peace  by  negotia- 
tion," the  Alliance  calls  upon  the  Government  to  summon 
a  round  table  conference  of  employers  and  employed  and 
representatives  of  Government  Departments  concerned. 
The  suggestion  is  made  with  a  view  to  securing  that  "  em- 
ployers and  employed  are  brought  together  on  terms  of 
eiliiahty  to  formulate  and  give  effect  to  an  industrial 
Teconstruction  policy  in  conjunction  with  the  State." 

This  demand  of  the  Alliance  comes  from  a  representative 
<■  irganisation  of  industrial  authorities  acting  in  conjunction 
•.vitli  certain  Labour  leaders,  and  as  its  fears  appear  to 
•oincide  fairly  approximately  with  our  own  concerning  the 
i-esult  that  has  so  far  attended  our  efforts  at  industrial 
•ouciliation,  it  has  our  support.' 

The  Prime  ilinister,  in  his  Manchester  speech,  has  indicated 
ihat  his  heart  is  w4th  the  people  in  their  struggles,  but  he 
is  not  swayed  merely  by  sentiment.  "  Comfort  is  the  surest 
preventative  of  anarchy,  but  comfort  involves  plenty.  You 
■an  ensure  plenty  by  ensuring  the  best  conditions  for  pro- 
duction. If  aljuudance  is  not  there  you  cannot  distribute 
ii.  .  .  .  The  State  must  help  to  promote  and  encourage 
production.  It  must  remove  hindrances  to  production,  and 
■nsure  confidence  and  serenity,  which  are  essential  to  pro- 
Inction."  Mr.  Lloyd  George  holds  that  it  would  be  a 
uistake,  indeed  impossible,  to  attempt  a  statement  of 
Ictailed  pliuis  in  this  hour,  crowded  as  it  is  with  other  and  more 
■  niportant  concerns.  Experts  are  studying  the  problems  of 
'■i-cnnstructiou  so  that  when  the  war  is  over  the  nation 
not   lose   time  in  setting  its  house  in   order.      Tli' 


moment  the  struggle  is  over  the  work  of  reconstriulin 
must  begin — it  must  proceed  while  the  national  limbs  ai 
supple  with  endeavour,  under  the  influence  of  patriolisi 
and  sacrifice,  and  with  the  momentum  of  victory  behind  i 
The  Premier's  sentiments  were  characteristically  strong  an 
earnest,  and  we  believe  that  ultimately  he  will,  to  the  ecu 
fusion  of  his  ojiponents  and  critics  who  have  been  watcliin 
for  an  opportunity  to  "  entangle  him  in  his  talk,"  be  able  t 
lead  the  nation  sanely  on  to  safer,  surer  ground  for  the  f  utun 
but,  busily  engaged  as  the  (iovernment  is  upon  matteis . 
momentous  concern,  we  believe  that  it  would  do  well  1 
pay  heed  to  the  suggestion  of  the  Alliance.  We  haw  1 
win  the  war  at  all  costs,  but  the  ultimate  good  of  tli 
nation  will  assuredly  be  imperilled  if  we  are  only  able  1 
temporarily  maintain  our  Home  Front  firm  by  faeilitatiii 
"  the  rake's  progress." 


In  these  days  of  general  retrenchmei 
ow  r      use      ^^^^  national  economy,  a  question  of  ti 

Uperation  and      ,        .  .      ,        %         >  ■ 

Maintenance.  ^'-^^  importance  is  that  of  turbine  ai; 
boiler-house  operation  and  maintcnani- 
There  is  no  doubt  that  many  improvements  and  materi 
economies  have  been  effected  within  the  last  few  years,  ai 
that  efforts  are  still  being  directed  to  that  end.  In  tli 
connection  valuable  assistance  can  be  gained  from  tl 
experience  of  other  engineers,  and  we  commend  to  tl 
notice  of  our  readers  the  recent  paper  by  Messrs.  T.  1 
Otley  and  Y.  Pickles,  on  turbine-house  plant  operatic 
(abstracted  in  our  issues  of  August  30th  and  September  (ii 
1918).  Our  readers  will  also  remember  a  former  paper  I 
the  same  authors  on  boiler-house  operation  and  maintei 
ance  (abstracted  in  the  Electrical  Review  of  Februa 
'.)th,  IGlh,  and  23rd,  1917).  These  papers  furnish  amp 
food  for  thought ;  the  matter  contained  in  them  is  wortl 
of  careful  reading  and  consideration  by  all  who  are  interest! 
in  power  house  operation. 

It  is  to  be  feared  that  in  many  undertakings  there  is  n 
sufficient  co-operation  between  the  turbine-house  staff'  ;ii 
the  boiler-house  staff  ;  each  works  more  or  less  as  a  sepai-n 
unit,  independently  of  the  other,  whereas  to  obtain  1 
best  running  conditions  and  the  highest  efficiencies  ti 
turbine  and  boiler  should  be  regarded  and  operated  as  one  uii 
At  one  station  that  we  have  in  mind,  which  takes  up  the  lari 
load  \'ariations  of  the  system  with  which  it  is  associated,  t' 
switchboard  staff'  is  indirect  communication  with  the  boili 
house  staff  by  a  code  of  signals.  15y  this  means  the  t\ 
staffs  are  able  to  co-operate  and  adjust  their  operations 
suit  one  another's  requirements. 

The  most  important  factors  affecting  boiler  efficiency  ;i 
the  varying  character,  energy  value,  and  size  of  the  ci 
burnt.  It  has  often  been  stated  that  it  is  possible  to  obta 
the  same  efficiency  with  low  as  with  high-value  coal. 
commercial  working  this  is  impossible,  even  with  the  sai 
CO^  and  uptake  temperatures.  Load  factor  has  a  considti 
able  effect  on  the  efficiency  of  operation,  but  "  utility 
factor  has  also  a  powerful  influence.  For  instance, 
100,000-KW.  station,  which  has  to  be  prepared  to  supp 
that  load  if  required,  though  it  is  never  actually  called  up 
to  do  so,  may  have  a  load  factor  of  80  per  cent.,  ev 
though  the  maximum  load  called  for  is  only,  say,  50,0i 
K\v.  The  utility  factor  is  relatively  low,  although  the  lo 
factor  is  high.  Boiler  maintenance  is  of  equal  importan 
to  boiler  operation  in  obtaining  high  eflSciencies.  It  b 
been  proved  by  experiment  that  the  thermal  resistance 
the  gas  film  accounts  for  between  9:>  and  98  per  cent, 
the  total  temperature  drop  from  the  furnace  to  the  watu 
It  is  e\-ident,  therefore,  that  the  external  cleanliness  oft 
tubes  plays  a  very  important  part ,  in  boiler  efficiefid 
indeed,  much  more  so  than  a  layer  of  scale  of  any  reasc 
able  thickness  on  the  inside  of  the  tubes.  Again,  the  pi 
vision  for  dealing  with  ashes  is  often  a  minor  factor 
station  design,  liut  the  efficient  handling  of  ashes  is  a  matt 
of  the  first  importance  at  a  power  station  running  at 
high  load  factor  and  burning  any  considerable  tonnage 
Goal,  especially  when  the  coal  contaias  a  high  percents 
of  ash,  as  at  present.  , 

There  are  many  sources  of  waste  which  are  avoidabl 
■  Militate    their    detection,   full    use   .should   be  mt 
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of  recorders,  gauges,  and  meters.  Coal-weighing  leads 
to  many  direct  and  indirect  economies.  To  maintain 
efficiency,  continual  records  of  performance  must  be  kept, 
especially  as  every  condition  of  operation  is  variable.  The 
heating  surfaces  demand  very  frequent  and  careful  attention 
if  maximum  efficiency  is  to  be  obtained.  The  superheaters 
are  specially  important,  because  every  10  F.  superheat 
lowers  the  steam  consumption  of  turbines  about  1  per  cent. 
Observations  showing  the  distribution  of  draught  often  give 
valuable  information  concerning  defects  or  unfavourable 
conditions.  After  ensuring  that  as  much  as  possible  of 
the  thermal  value  of  the  coal  gets  into  the  steam,  it  is 
desirable  that  losses  in  other  parts  of  the  installation — ?.//., 
the  condenser — be  kept  as  low  as  possible.  It  cannot  be 
too  strongly  emphasised  that  the  performances  of  boiler  and 
furnace  are  distinct  phenomena  :  the  furnace  produces 
beat,  and  the  boiler  utilises  it.  Continual  vigilance  is 
■needed  to  maintain  efficiency,  and  everything  depends 
ultimately  upon  the  personal  factor  and  upon  "  team  work." 
The  importance  of  this  matter  is  such  that  the  U.S.A. 
Government  is  taking  steps  to  ascertain  the  efficiency  of 
.  power  plant  with  a  view  to  eliminating  wasteful  plant  and 
giving  preference  in  coal  supply  to  the  most  efficient 
installations. 

Turning  to  the  second  and  more  recent  paper  to  which 
we  have  referred  above,  in  which  the  authors  discuss  some 
of  the  salient  points  connected  with  the  efficient  operation 
of  turbine  plant  and  its  attendant  auxiliaries,  it  may  be 
said  that  the  modei'u  turbine  has  been  developed  to  such  a 
point  that  little  can  be  done  to  increase  its  economy. 

TVithin  the  range  over  which  a  turbine  is  commercially 
•operated,  its  efficiency  rises  with  the  load  it  carries,  but  it 
does  not  follow  that  it  is  most  economically  loaded  at  its 
normal  full  rated  capacity.  Masimum  economy  is  reached, 
according  to  the  authors,  when  the  product  of  turbine  and 
steam  efficiencies  is  greatest  :  and  as  the  steam  efficiency 
falls  with  a  rising  load,  this  product  may  be  greatest  at 
>iimo  point  below  its  full  rated  capacity.  In  general, 
li.iwever,  we  may  assume  that  it  pays  to  run  with  as  high  a 
plant  load  factor  as  possible.  Steam  efficiency  is  the 
variable  which  has  to  be  given  the  greatest  attention.  This 
is  dependent  on  boiler-house  operation  and  the  efficiency 
and  maintenance  of  the  condensing  plant.  It  has  been 
f'umd  by  test  that  the  over-all  efficiency  is  affected  to  the 
•extent  of  1  per  cent,  by  a  change  of  one  atmosphere  in  the 
steam  pressure.  Further,  it  has  been  shown— again  by 
test — that  if  the  initial  temperatm'e  of  the  steam  is  increased 
I'V  7°  C,  another  1  per  cent,  in  over-all  efficiency  results. 
We  quote  the  results  of  these  tests  as  confirmation  of  the 
importance  of  supplying  turbines  with  steam  at  as  high  a 
■  rTiressnre,  and  especiallv  at  as  high  a  temperature,  as 
■   -sible. 

-special  attention  should  be  given  to  condensing  auxili- 

it's.  and  care  should  always  be  taken  to  get  the  best 
possible  service  out  of  the  plant ;  it  should  be  run  at  all 
times  at  as  high  a  speed  as  possible.  Some  time  ago  the 
, -authors  of  the  paper  referred  to  went  very  closely  into  the 
performance  of  their  condensers,  and  a  number  of  experi- 
ments were  made  to  ascertain  whether  the  efficiency  of  the 
plant  supplied  could  be  improved.  It  was  found  that 
improvements  could  undouljtedly  be  made,  but  once  a  plant 

'  tliis  kind  has  left  the  factory  it  is  too  late  to  make  radical 
•  rations  with  a  view  to  improving  its  design  or  construc- 

lUll. 

Efficiency  in  the  operation  of  any  station  can  only  be 
attiiined  by  close  supervision.  Although  the  same  super- 
^  ision  cannot  be  exercised  in  commercial  operation  as  in  a 
test,  the  operating  data  recorded  should  be  sufficient  and 
a'curate  enough  to  enable  a  reliable  opinion  of  the  perform- 
ance of  the  plant  to  be  formed.  The  steam  used  in  the 
iiirbines  is  the  most  difficult  thing  to  measure.  It  is  stated 
that  none  of  the  ordinary  forms  of  water  meter  that  ha^e 
1  icen  tried  in  South  African  stations  gave  sufficiently  accurate 
or  constant  figures,  and  special  apparatus  had  to  be  evolved, 
which  again  shows  that  improvements  can  be  made  if  set 
about  in  the  right  manner. 

In  timed  of  stress  like  the  present  the  Government  calls 
■  its  aid  the  entire  engineering  strength  of  the  country. 
There  is  no  stinting  of  public  money  for  experimental  work 
n  connection  with  the  war.  and  it  is  now  realised  that  the 


work  of  tlie  engineer  is  one  of  the  principal  factors  in  the 
conflit^t.  National  greatness  and  strength  in  war  are 
dependent  on  the  energies  of  a  people  in  peace  time,  and,  as 
is  the  case  to-day,  so  also  in  normal  times  it  is  the  engineer, 
usipg  the  term  in  its  broadest  sense,  who  plays  the  prin- 
cipal part  in  national  greatness.  This  leads  to  the  conclu- 
sion which  the  authors  have  come  to,  that  while  to  one  man 
or  one  firm  of  manufacturers,  the  decision  whether  he  will 
risk  his  reputation  or  they  their  financial  position  by  a  radical 
change  in  engineering  practice  is  a  very  great  undertaking, 
to  a  Government  such  a  burden  is  a  light  one.  They 
submit,  therefore,  that  pioneer  work  of  this  description, 
when  endoi-sed  by  a  representative  Institution  or  Committee, 
should  cheerfully  be  undertaken  by  the  Government  as  a 
national  obligation.  We  trust  that  the  Fuel  Research 
Board  established  by  the  Scientific  and  Industrial  Research 
Department  will  translate  this  thought  into  action,  and 
that  its  investigations  will  be  productive  of  many  improve- 
ments both  in  apparatus  and  in  operation,  to  the  great 
advantage  of  the  State  and  of  the  individual. 


It  is  a  commonplace  that   electricity  is 

Electricitv  and      ,     .  •       i.      _i.    •      i„    i    „ 

Steel  Test!  i!  P'^J^o  ^  prominent  part  in  almost  every 
field  of  industrial  activity  nowadays  :  it 
may  not,  however,  be  so  generally  realised  that  its  capabili- 
ties are  being  continually  extended  in  quite  unexpected 
directions,  and  that  it  is,  in  fact,  a  sort  of  Admirable 
Crichton.  of  infinite  resom-cefulness  and  inexhaustible 
possibilities. 

In  our  issue  of  October  19th,  1917,  we  described  a  new 
method  of  testing  steel  which  had  been  evolved  in  the 
United  States,  depending  on  the  fact  that  the  magnetic  and 
mechanical  properties  of  a  certain  grade  of  steel  were 
definitely  correlated,  so  that  one  might  be  taken  as  a  criterion 
of.  the  other.  The  special  virtue  of  this  method  was  that  it 
did  not  involve  the  slightest  interference  with  the  article 
under  test,  an  important  consideration,  and  one  which  is 
shared  by  no  other  mode  of  testing.  The  method  can  also, 
therefore,  be  applied  from  time  to  time  to  the  articles  in 
service,  to  determine  their  condition,  thus  avoiding  the  pre- 
mature renewal  of  parts  which  are  perfectly  sound,  or.  on 
the  other  hand,  preventing  disaster  through  their  unduly 
early  deterioration.  Further  examples  of  the  uses  of 
electrical  tests  were  brought  forward  at  the  meeting  of  the 
Iron  and  Steel  Institute  last  week,  in  pajiers  read  by  Mr. 
Kotaro  Honda  and  ilr.  E.  D.  Campbell.  The  remarkable 
change  in  the  molecular  constitution  of  steel  at  the  temper- 
ature of  recalescence,  with  a  simultaneous  loss  of  its 
magnetic  properties,  has  for  some  years  been  utilised  in 
connection  with  the  hardening  of  steel,  and  is  the 
basis  of  the  Wild-Barfield  electric  hardening  furnace, 
which  ingeniously  utilises  the  disappearance  of  the  magnetism 
to  indicate  the  attainment  of  this  critical  temperature  : 
Mr.  Honda  has  further  developed  the  application  of  this 
pi-inciple,  by  determining  the  critical  points  and  transform- 
ation points  of  various  constituents  of  steels,  and  finds  it 
possible  to  conduct  a  magnetic  analysis  of  steel  and  to  trace 
the  changes  in  its  structure  which  accompany  changes  in 
temperature.  No  doubt  the  method  has  its  limitations,  liut 
it  will  prove  a  most  valuable  supplement  to  photomicro- 
graphic  examination  and  chemical  analysis,  and  who  can* 
tell  to  what  the  system  may  lead  ?  Congratulations  are 
due  to  the  author  and  his  colleagues,  who  have  carried  out 
an  arduous  and  extremely  detailed  investigation  with 
notable  success. 

ilr.  Campbell's  paper  related  to  the  electrical  resistance 
of  hardened  steel,  a  subject  which  has  engaged  the  attention 
of  metallurgical  chemists  for  many  years,  and  forms  part  of 
a  prolonged  series  of  investigations  on  the  resistivity  of 
steels  ;  it  deals  with  the  rate  of  change  of  the  resistivity  at 
100"  C.  and  at  ordinary  temperatm-es,  due  to  the  reaction 
which  takes  place  in  the  unstable  solid  solutions  which 
constitute  hardened  steels.  At  100°  C.  changes  are 
observed  in  the  course  of  a  few  hours  far  greater  than  take 
place  at  room  temperatuie  in  as  many  Inonths.  Such  re- 
searches continually  add  to  our  knowledge  of  the  structure 
of  steel — a  matter  of  immense  importance,  in  view  of  the 
pait  that  class  of  alloys  plays  in  every  department  of 
engineerins  and  industry. 
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NOTES      ON      THE     ACTION     OF     AUTOMATIC 

PROTECTIN  E      GEAR     ON     A     LARGE 

A.C.     NETWORK. 

By  C.  \V.  MARSHALL. 


Thk  niuinleiinnci.'  of  continuity  of  sujiply  on  large  electricity 
snpjily  systems  is  at  all  times  of  vital  importance,  ami  the  esti- 
mated financial  loss  due  to  interruption  (if  supply  on  the  net- 
work referred  to  in  this  article  is  in  the  rerrion  of  f6(iU  per 
minute.  This  loss  is  based  on  the  assumption  that  a  general 
shut-donn  occurs  during  factory  working  hours.  It  does 
not  include  any  of  the  great  material  losses  which  sorae- 
time^^  occur  in  gun  factories,  paper  works,  Ac.  This  con- 
sideration ha.-;  led  broad-minded  managere  of  supjily  under- 
takings to  be  willing,  in   normal   times,  to  risk  sacrificing 


out  under  heavy  external  short  circuits  without  using  fuses 
in  fwrallel  with  each  relay  element.  I^ater  on,  new  relays 
of  high  imi>ediint'e  were  substituted  for  the  oi'iginal  eijuip- 
raent,  and  the  machines  are  now  running  with  settings  of 
from  10  per  cejiL.to  20  per  cent,  of  full-load  current,  with 
very  satisfactory  results. 

It  must  be  noted,  however,  that  althongh  the  machines 
have  come  through  many  severe  external  faults,  it  is  by  no 
means  certain  that  they  would  not  come  otf  the  bus-bars  if 
a  fault  were  to  develop  in  the  immediate  neighbourhood  of 
the  power  stations.  Experience  has  shown  that  with  a 
setting  of  .">0  per  cent,  ami  a  time  lag  of  about  j,  second,  a 
faulty  machine  Could  be  disconnected  from  the  bus-bars 
without  great  disturbance,  but  that  the  damage  done  to  ilir 
windings  was  such  as  to  necessitate  complete  renew:r 
both  stator  and  rotor  windings.'  In  the  cases  mentionfl  n 
automatic    field-breaking    device    was    fitted.      With 


Relays. 


Single  air-gap  ] 

type 
400/1  B.T.H. 
590/1  Reyrolle. 


Moving  iron, 
0"1  amp. 


Merz-Prioe 

feeders. 

Volt^e  balance. 


Merz-Prite 
Ts. 


Merz-Price  Ordinary  Do. 

circulating       I     instrument     i  3-12  A.  trans- 
current  protection'  type,  !       formers, 
for  generator     >  5  A.  secondary.  I  b'0.5  A.  genera- 
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transformers. 
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current, 

UIO-200arap9. 

Liable  to  trip  sound 

sections  if  fault 
■  currents  are  great. 
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Pilots  S/30 


PiloU  7/2U 

4-core. 

Series  fuses  for 

transformers  only. 


i-         Circulating 
.current  protection 
;        for  A/y 
transformers.     I 


Ordinary 
instrument 

type, 
secondarv 
A  289  .i. 


-Merz-Hunter      1  Special  double      Moving  iron, 
split  conductor.  primary.       |         OMj  a. 
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-mr] 


Wedmore 
core  balance. 


Ordinary 

instrument 

type. 

5  A.  secondary. 


Fau'.t  current 

10  A. 

Xote  split  switch. 


For  tail  ends 
only. 


T  =  Transformer  secondary. 

R  =  Relay  operating  coil. 

F  =  Fuse. 

Secondary  conductor  only  shown,  except  in  5. 

OS.  =  Oil  switch.     One  phase  only  shown. 


their  own  machines,  if  necessary,  in  order  to  obtain  a  hiiih 
degree  of  continuity. 

At  the  present  time  it  is  necessary  to  preserve  continuity 
with  the  minimum  of  danger  to  plant  of  all  kinds,  and 
accordingly  a  compromise  between  stability  and  sensitive- 
ness of  the  protective  devices  must  be  made. 

These  notes  are  based  on  the  results  of  some  years' 
working,  and  the  various  chjsses  of  plant  are  treated 
separately,  beginning  with  the  source  of  supply.  The 
alternators,  which  vary  in  capacity  from  4,000  k.v.a.  to 
7.000  K.V.A.,  are  all  protected  on  the"5Ierz-Price  circulating- 
current  system,  and  the  gear  has  been  tested  on  several 
occaaioas  under  both  internal  and  external  fault  conditions. 
The  relays  originally  fitted  were  of  low  impedance,  and 
although  the  transformers  were  very  well  balanced,  it  was 
found  impossible  to  prevent  the  machines  from  being  tripped 


iustantuueous  setting  ot  hi  per  cent,  a  faulty  alternator  bu& 
been  cut  off  without  causing  the  slightest  trouljle,  and  the 
damage  to  the  machine  wiia.coniiued  to  one  stator  coik 
Here  again  the  field  circuit  was  merely  broken  by  hand. 
The  general  conclusions  drawn  are  that  while  Merz-Price 
gear  "gives  a  satisfkctory  degree  of  protection  from  the 
standpoint  of  sensitiveness,  it  leaves  much  to  be  desired  in 
stability,  and.  wherever  practicable,  one  of  the  more  recent 
developments,  such  as  the  self-balance  gear,  as  used  by 
Beard,  or  the  lately  patented  method  of  A.  E.  lIcColl, 
should  be  adopted.  This  latter  method  is  of  very  general 
application,  and  faultjettinog.o(,5.  per  .cent.,  and  even  ]p!^ 
can  be  used,  withouF any  daager-ei- instability  ;  with  these: 
sensitn-e  "settings  it  ought  to  be  quite  satisfactory  to  us^ 
field-breaking  devices  on  the  exciter  alone,  thus  effecting 
very  consideraljle  economies  in  the  first  cost  of  the  gear. 
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In  protecting  feeders  Merz-Price  balanced  voltage  gear 
has  done  quite  good  work,  but  it  is  somewhat  deficient 
both  in  sensitiveness  and  stability.  The  general  experi- 
ence has  been  to  the  effei't  that  Jlerz-Pi-ice  gear  on  cables 
cannot  be  depended  upon  to  cut  out  a  defective  cable  before 
a  short  circuit  l)etween  phases  has  developed,  and  that  the 
rush  of  current  to  the  fault  is  often  sufficient  to  disconnect 
sound  .sections  protected  on  the  same  system.  Split- 
conductor  protection,  both  with  split-concentric  and  six-core 
cables,  has  proved  to  be  extremely  satisfactory  in  both  the 
aliove  resjiects.     So  far  as  rather  limited  experience  shows, 

I  faulty  sections  can  be  cleared  mthout  causing  the  slightest 
disturbance,  and  there  is  no  danger  of  the  relays  operating 
inider  even  the  severest  straight- through,  faults.  Where 
ex'Bling  cables  are  grouped  to  form  split  conductors,  it  is 
vcrv  difficult  to  obtain  exact  lialance,  ami  Ijiased  relays  are 
(lisirable.  It  is  worthy  of  note  that  all  cable  faults 
oriiirring  at  distances  corresponding  to  ohmic  resistances  of 
ir-.'  ohm  and  over  (from  the  power  stations)  have  been 
rlcarcd  without  damaging  the  oil  switches  to  any  serious 
rvrcnt.  This  fact,  takeu  in  conjunction  with  the  amount 
|ihint  running  at  the  time  of  the  fault,  usually  about 
i.dUO  Kw.,  and  the  inherent  reactance  of  the  machines, 
about  ,'>  per  cent.,  gives  a  valuable  guide  to  the  size  of  the 
zones  into  which  the  system  ought  to  be  subdivided  in 
order  to  ensure  faults  being  cleared  without  destroying  the 
oil  switches.  Another  noteworthy  fact  connected  with 
faults  beyond  the  0"2-ohm  limit  is  that  they  have  invariably 
I'cen  cleared  without_,disturbing  the  running  of  the 
^\llchronous  machinery,  even  though  the  minimum  time 
ill  which  tEe  relays  could  operate  was  in  some  cases 
(fs  second. 

'rransforraerg  protected  on  the  circulating-current  system 
ha\e  necessarily  parallel  fuses  for  use  in  conjunction  with 
tlie  relays,  and  although  the  degree  of  protection  is  fairly 
liigh.  the  writer  is  of  opinion  that  it  would  be  advisable 
I  I  discard  the  systemeutireljLin  favour  of  JMcColl's.  Tlie 
most  important  practical  point  experienced  \)y  tlie  writer  is 
Ithat  the  best  method  of  dealing  with  the  well-known  con- 
'ncction  troubles  in  delta/star  jobs,  is  to  fix  rigidly  the 
-  iiidard  connections,  mark  the  polarity  of  all  current trans- 
I  iners,  and  use  coloured  wiring.  Any  error  on  the  part  of 
V,  ncmen  should  then  be  distinguished  without  difficulty. 

licakage  Protection,  fig.  1  (li),  has  jaxived  very  useful. 
Although  it  was  found  necessary  to  standardise  lOd  per 
'■i'[\t.  fault  settina:,  the  extremely  rapid  action  of  the  relays 
IS  generally  sufficient  to  clear  faulty  apparatus  without 
lining  much  dauiage.  or  disturbing  the  ruiniing  of  the  sound 
parts  of  the  system.  The  application  of  leakage  to  h.t. 
motor  windings  should  not  be  relied  on  too  much,  as  quite 
ineutly  two  cases  occurred  in  which  large  motors  developed 
fiults  between  phases.  Due  to  the  fact  that  there  was  no 
i  nth  in  either  case,  the  leakage  relays  did  not  act.  The 
:iiachines  were  cleared  by  comparatively  slow  acting  o\ev- 
^  lud  devices,  causing  very  severe  shocks  to  the  system  and 
LTiat damage  to  the  windings. 

Taken   as   a   whole,    it   appears   that   the   conventional 

1'  \' ices,  as  outlined'  above,  are  a  very  sound  investment. 

U  seems  to  the  writer  that  far  more  should  be  done  to 

.'  ourage  the  adojition  of  less  known  schemes,  even  though 

V    involve  considerable    expenditure    of    capital.     For 

isiauce,   the  sheath  system   proposed   by  the    late    F.    B. 

\\  hitaker,  if  properly  developed,  would  give  complete  pro- 

Uiiion  to  tbe  bus-l)ars  as  well  as  the  cables,  with  almost  no 

possibility  of  dead  short  circuits  occurring. 

In  order  to  ensure  that  protective  gear  gets  a  fair  chance 
if  operating  to  the  best  advantage,  it  should  be  the  aim  of 
tlie  managements  of  supply  companies  to  enlist  the  active 
I'l-operation  of  all  members  of  their  staffs.  The  writer 
MiLCgests  that  it  would  be  advantageous  to  withdraw  the 
laener  shift  engineers  from  their  routine  work  for,  say,  one 
or  two  months  each  year,  and  employ  tliem  on  erection  and  test- 
ing connected  with  the  various  types  of  gear.  It  is  contended 
that  this  would  stimulate  their  interest  in  the  apparatus, 
and  would  also  prove  an  interesting  relief  from  what  is 
-  generally  acknowledged  to  be  an  extremely  dull  and 
initiati\-e-destroying  form  of  employment. 

Diagram  1  gives  the  essential  connections  of  the  systems 
referred  to  in  the  paper. 

In  conclusion,  it  would  lie  invaluable  to  those  interested 


in  the  maintenance  of  continuous  supply  if  electricity  supply 
companies  and  municipalities  would  publish  annually  a  state- 
ment of  all  faults  occurring  on  their  systems.  This  aspect 
of  their  work  is  almost  as  important  as  the  financial  side, 
and  it  would  be  extremely  Ijeneficial  if  there  was  healthy 
rivalry  between  authorities  as  to  which  area  should  have  the 
best  record  of  immunity  from  shut-downs. 


THE      ELECTRICAL      INDUSTRY     IN      RUSSIA. 


By  ALLAN  MOXKHOtlSE.  JuN.,  A.M.I.E.E.,  A.Am.LE.E. 


At  the  present  moment  industry  in  Russia  is  at  a  complete 
standstill  :  nevertheless,  it  may  be  of  interest  to  I'evicw 
briefly  the  advance  made  in  the  electrical  industry  in  thai 
country  up  to  a  few  months  ago,  when  civil  war  and  anarchy 
caused  the  temporary  closing  down  of  the  works.  The 
re-opening  of  these  works  is  merely  a  matter  of  time,  and 
once  law  and  order  are  restored  in  Russia  the  possibilities 
for  electrical  development  in  such  a  vast  country,  aliounding 
with  natural  resources,  will  be  enormous. 

HeAVV   MaCHIXEEY,   IIOTDRS,   Ac. 

There  are  four  large  works  in  Russia  engaged  on  the 
manufacture  of  heavy  electrical  plant. 

(a)  The  Russian  A.E.G.  Co.'s  works,  previously  at  Riga, 
and  now  evacuated  to  Kharkoft'.  Before  the  war  this  firm, 
like  the  Russian  Siemens-Schuckert  Co.  and  the  Russian 
Siemens-Halske  Co..  was  in  actual  fact  more  like  a  depart- 
ment of  the  Berlin  firm  of  the  same  name.  Jlost  of  the 
designing  and  technical  work  was  done  in  Berlin,  and 
nothing  but  the  simplest  machines  were  built  in  Russia. 
The  Russian  A.  E.G.  Co.,  in  fact,  used  to  employ  its  Riga 
works  very  largely  as  an  assembling  shop  for  Berlin-made 
machines.  In  this  way,  besides  avoiding  the  heavy  Customs 
duties  on  finished  machinery,  it  was  enabled  to  make  a 
selling  point  by  stating  that  its  machines  were  Russian  built. 
At  the  outbreak  of  the  war,  this  firm,  together  with  the 
other  two  mentioned,  wasted  no  time  in  denouncing  all 
connection  with  the  Berlin  firm  and  jniblicly  ad\crtisiug 
that  its  shares  were  held  entirely  by  Russian  sul)jects,  and 
that  it  was  associated  with  the  G.E.C.  of  America.  The 
evacuation  of  Riga  practically  shut  down  the  works  for  a 
time;  however,  the  works  were  reopened  in  191.5,  in 
Kharkofi:',  where  the  firm  has  erected  extensive  new  work- 
capable  of  employing  10,000  men,  and  designed  to  build 
all  classes  of  electrical  machinery.  A  new  shop  is  -undei; 
construction  for  the  manufacture  of  turbo-alternator  s<  t 
complete.  This  firm  has  had  great  difficulty  in  liviuu 
down  its  previous  connection  with  Berlin,  and  as  lat(  ly  as 
last  year  the  managing  director  of  the  works  was  I'ciiortcd 
as  having  been  arrested  on  a  charge  of  being  an  enemy 
alien.  , 

(h)  The  "  Volta  "  company  at  Reval  has  a  modern,  well- 
equipped  plant.  This  firm  was  cliiefly  engaged  on  large 
Admiralty  work,  and  enjoyed  a  good  reputation.  The 
works  have  the  advantage  of  being  situated  in  Esthonia. 
where  the  quality  of  the  labour  obtainable  is  very  consider- 
ably superior  to  that  obtainable  in  Russia  propiT.  Although 
a  Russian-owned  concern,  the  organisation  of  the  works  is 
based  on  German  lines,  and,  in  fact,  the  internal  corres- 
pondence, drawings,  and  works  specifications  are  all 
couched  in  the  (German  language. 

('■)  The  Russian  Siemens-Schuckert  Co.  has  a  works  in 
Petrograd  which  were  previously  chiefly  employed  in  assem- 
bling and  building  traction  equipments  and-  small  motors. 
Since  the  outbreak  of  war,  the  works  ha\-e  been  considerably 
enlarged  for  dealing  with  larger  work. 

{(/)  The  Russian  Electrical  Co.  "  Dynamo  "  is  a  firm 
founded  in  1912  witji  purely  Russian  capital  and  incor- 
porating the  business  of  the  X.  Glehoff  Co.,  whose  works 
were  destroyed  by  fire  in  1911,  and  Messrs.  M.  M.  Podo- 
bedoflf  &  Co.'s  contracting  department.  This  firm  bought 
up  the  works  of  the  Russian  Westinghouse  Co.  in  JIoscovv, 
which  it  considerably  enlarged,  and  commenced  the  manu- 
facture of  all  classes  of  heavy  electrical  machinery.  A 
special   traction  dejiartment  was  laid  down  to  manufacture 
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railway  equipment  to  the  designs  of  Messrs.  Dick,  Kerr 
and  Co.  The"  Dynamo  "  Co.  later  bet'ame  the  sole  a<jent8 
for  Russia  for  the  British  Westin^lioust'  Hlwtric  and  Manu- 
facturing Co.,  and  the  Westinghouse  ('onijwuies  of  Italy 
and  America.  After  the  outbreak  of  war  the  company 
made  enormous  developments  to  its  works.  New  works 
were  hnilt  for  making  oil  switche.s  and  switchgear  of  all 
kinds,  lump  fittings,  and  pwrcelain  iiisulatoi-s.  The  firm 
also  put  down  two  large  shell  works,  and  a  department  for 
making  wire  cutters  and  other  niilitiiry  re(|uirements.  In 
r.tlS  the  firm  built  several  tWiU-KW.,  l,:>00-volt  direct- 
current  generators  for  railwiiy  work,  an  accomplishment 
which  was  considered  a  distinct  advance  in  Russian  elec- 
trical manufacturing.  The  Moscow  works  include  a  large 
oil  engine  deiwrtment,  making  a  good  engine  of  the  Hornsby 

tV|X!. 

.\mongst  other  firms  which,  although  not  having  works  in 
Russia,  did  considerable  trade  with  that  country,  and  are, 
consetjuently,  well  known  to  the  Russian  buyers,  may  be 
mentioned  Bergmann  Co.,  Dick,  Kerr  iV:  Co.  (for  traction 
ei|uipments,  &c.).  Brown,  Boveri  ■&  Co.,  Oerlikoa  Co.,  and 
the  Swedish  General  Electric  Co.  (A.S.E.A.). 

Cable-Makixg. 

The  cable-making  industry  had  advanced  probably  further 
than  any  other  branch  of  electrical  work  in  Russia.  The 
Russian  Cable  and  Metal  Rolling  Co.'s  works  in  Moscow 
started  operations  in  1912,  and  is  associated  with  the 
"  Dynamo"  Co.  This  firm  was  a  joint  development  of  the 
il.  M.  PodobedofF  Co.,  which  had  been  manufacturing  light 
insulated  wire  for  some  years,  and  of  the  British  Insulated 
and  Helsliy  Cable  Co.  The  firm  made  enormous  develop- 
ments during  the  early  part  of  the  war,  and,  finding 
itself  hampered  by  the  impossibility  of  obtaining 
machinery,  it  undauntedly  put  down  a  small  workshop, 
and  a  few  weeks  from  the  commencement  of  hostilities 
it  was  itself  constructing  all  the  plant  necessary  for 
drawing,  stranding,  and  insulating  field  telephone  wire. 
Eventually  the  plant  was  turning  out  1,000  verts  of 
this  wire  per  day.  Plant  was  also  laid  down  for 
manufacturing  enamelled  wire,  and,  just  prior  to  the 
revolution,  a  large  reverberatory  furnace  department  was 
added  to  the  works  for  treating  copper  scrap.  The  firm  has  a 
large  department  for  making  heavy  paper-insulated  power 
cables  and  telephone  cables.  In  1913  the  firm  completed 
orders  for  l.lOfipair  paper-insulated,  lead-covered  telephone 
cable,  thus  creating  a  record  for  large  telephone  cables  in 
Russia.  Other  cable  and  wire  manufacturers  of  equal 
importance  are  VeshnakofT,  Shaamshin,  &  AlexiefiF,  in 
Moscow,  the  Kolchugin  Co.,  near  Moscow,  and  the  United 
Cable  works  in  Petrograd. 

All  the  cable  makers  were  formed  into  a  combine 
operating  under  the  name  of  "  Electroprovod,"  which  com- 
bine controlled  the  whole  cable-making  industry.  All  orders 
were  placed  through  it,  and  were  divided  out  between  the 
works  in  accordance  with  a  defiiiite  agreement. 

Electrical  I.vstrumexts  and  .Small  Apparatus. 

Previously  to  the  war  the  German  manufacturers  held 
this  field  almost  completely  in  their  hands.  It  was  an 
exception  to  find  anything  but  German  switchboard 
apparatus  anywhere  except  on  a  number  of  installations 
made  by  the  Russian  Westinghouse  Co.,  where  British  and 
American  instruments  were  used.  For  laboiatory  work 
AVe^ton  instruments  are,  and  always  have  been,  regarded 
as  the  .«tKn<lard. 

The  A.K.G.  Co.,  Siemens  &  Halske,  Hartmann  and 
Braun,  Kaiserwetter,  and  Paul  Meyer  may  be  mentioned 
amongst  those  firms  which  had  an  enormous  trade  with 
Russia.  The  latter  three  firms  had  no  works  in  Russia, 
but  had  most  energetic  agents  all  over  the  country.  These 
firms  produced  attractive  catalogues,  and  not  infrequently 
altered  their  designs  to  suit  Russian  conditions — a  procedure 
which,  it  is  regrettable  to  say,  it  was  found,  generally  speak- 
ing, British  manufacturers  were  very  unwilling  to'  follow. 
Messrs.  Siemens  &  Halske  commenced  assembling  measuring 
instruments  in  Petrograd  to  comply  with  the  Russian 
Admiralty  injuction  that,  wherever  possible,  the  Naval 
Departments  should  give  preference  to  Russian-made 
materials  in  placing  orders.     A   firm    under  the  name  of 


Engineer  Fetch  in  AVarsaw  commenced  instrument  making, 
but  apparently  abandoned  the  attempt  after  the  outbreak  of 
war.  The  Bureau  of  Hlectrical  Measuring  Instruments  in 
Petrograd  also  commenced  the  manufacture  of  instru- 
ments in  191."),  but  its  efforts  were  not  crowned  with 
great  success.  The  most  serious  attempt  to  manufacture 
this  kind  of  apparatus  in  Russia  was  made  by  a  British 
firm  in  .Moscow,  which  had  succeeded  in  putting  the  manu- 
facture of  moving  iron  instruments  and  small  switchgear 
on  a  thoroughly  good  basis.  This  firm's  plant  wiis  being 
extended  to  manufacture  special  switchgear  and  auxiliary 
apparatus  for  naval  requirements  when  the  works  were  shut 
down  in  March  last,  on  the  British  Colony  being  instructed 
to  leave  Moscow. 

Telkcuaphic  Apparatus. 
The  telegraph  apparatus  business  in  Russia  was  largely 
in  the  hands  of  Alessrs.  .Siemens  &  Halske.  The  chief 
buyers  of  this  kind  of  apparatus  were  the  Government 
Telegraph  Departments  and  the  railways.  The  Russian 
Siemens  it  Halske  Co.  has,  since  the  war,  put  down  a  large 
new,  well-equipped  works  at  Nijni  Novgorod  for  the  manu- 
facture of  telegraph  and  telephone  apparatus.  The  works 
were  hardly  in  full  operation  when  the  reign  of  anarchy 
began.  The  ^Moscow  Telephone  Mainifacturing  Co.  had 
also  just  etjuipped  works  in  Moscow  for  the  manufacture 
of  telegraph  and  telephone  apparatus,  but  as  it  was  at  these 
very  works  that  the  Bolshevik  Red  Guards  were  first  formed 
for  the  coup  iVetat  of  November  last,  it  is  hardly  probable 
that  much  remains  of  the  works  organisation. 

Telephone  .\pparatus. 
The  telephone  business  in  Russia  is  almost  entirely  in 
Swedish  hands,  through  the  Ericsson  companies,  which  had  a 
very  large  works  in  Petrograd,  and  which  also  controlled  the 
telephone  stations  of  Petrograd  and  Moscow,  and  other  large 
towns.  The  Moscow  telephone  system  was  unquestionably 
one  of  the  finest  in  the  world,  and  until  .January, 
1917,  it  was  controlled  and  managed  by  Swedish  engineers. 
During  the  Bolshevik  bombardment  in  November  last  the 
entire  system  was  "  burnt  out "  by  someone  maliciously 
connecting  the  220-volt  A.C.  mains  on  to  the  operating 
boards. 

Accumulators  and  Dry  Cells. 

There  were  several  firms  engaged  in  the  manufiicture  of 
accumulators,  but  unquestionably  the  Tudor  Co.  was  the 
uiost  imjwrtant.  After  the  outbreak  of  wajv  five  or  six 
small  works  wei'e  started  in  the  Moscow  districti,  exclusively 
directed  to  manufacturing  dry  cells  for  pocket  lamps — a 
soldier's  commodity  for  which  there  was  a  very  large  demand. 
It  should  be  said  that  the  majority  of  these  cells  were  hardly 
satisfactory  in  operation,  rarely  "  holding  up "  for  any 
reasonable  period. 

Lamps. 

Several  firms  in  the  Mascow  district  were  engaged  on  the 
manufacture  of  lamps,  chief  amongst  which  the  works  of 
Engineer  Kalraanok  may  be  mentioned.  The  lamps 
manufactured  and  the  smallness  of  the  output,  however, 
were  such  that  these  works  could  hardly  be  expected  to 
compete  with  foreign  manufacturers  under  anything  but 
war  conditions. 

Electromedical  Apparatus. 
Previously  to  the  war,  no  attempt  was  made  to  make 
electromedical  apparatus  in  Russia,  but  the  enormous 
requirements  of  the  war  led  to  a  start  being  made  by  several 
firms.  Jlessrs.  Russian  Siemens  &  Halske  Co.,  Mr.  Vertsalnik, 
of  Moscow,  and  Mr.  H.  Ledward,  whose  workshops  and 
laboratory  aie  in  Moscow  may  Iw  mentioned  amongst  those 
who  were  developing  this  work  rapidly.  The  last-named 
had  also  started  the  manufactuie  of  X-ray  screens  with 
highly  satisfactory  results.  X-ray  tubes  were  being  made 
by  Engineer  Fedeoroffski's  works  in  Petrograd. 

Insulation  Materials. 
In  the  manufacture  of  porcelain  ware  and  insulators  the 
"Isolator"  Works  in  Moscow  and  the  "Dynamo"  Co.'s 
Works  were  producing  articles  which  were  equally  as  good 
as  any  foreign  products,  and,  moreover,  the  cost  of  manu- 
facturing was  so  low  that,  were  proper  trade  channels  open, 
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these  works  could  most   effectively  compete  with  British 
makers,  especially  for  the  simpler  kinds  of  insulators. 

Although  Russia  has  a  very  large  firm  engaged  in  rubber 
manufacturing,  its  products  have  never  proved  success- 
ful from  an  electrical  point  of  view.  This,  however, 
may  be  attributed  to  the  technical  personnel  of  the 
works  being  hardly  acquainted  with  what  is  required  for  a 
good  dielectric  insulation,  since  there  is  no  question  that 
the  splendid  modern  equipment  of  the  works  should  be  able 
to  produce  the  article  required. 

Recently  an  attempt  was  made  to  manufacture  a  product 
similar  to  "  Bakelite,"  under  the  name  of  "  Carbolite." 
This  was  a  moderately  good  substitute,  but  rather  brittle. 
The  Russian  A.E.O.  Co.  also  makes  an  insulation  under  the 
name  of  "  Rigolite,"  which  it  is  trying  to  substitute  for 
"  Stabilit." 

Experiments  have  also  been  made  with  Siberian  mica 
splittings.  This  mica  is  of  good  quality,  and  there  is  no 
doubt  that,  with  proper  equipment  and  experienced  su]ier- 
vision,  a  good  grade  of  micanite  could  l)e  made  in  Russia  from 
local  mica. 

From  the  above  summary  of  the  state  of  the  electrical 
industry  in  Russia,  it  will  be  seen  that  the  war  had  a  great 
stimulating  effect  in  the  development  of  new  industries. 
Before  the  war  the  German  manufacturers,  with  their 
splendid  selling  organisation,  good  catalogues  in  the  Russian 
language,  rapid  deliveries  from  stock,  and  their  system  of 
long  credits,  had  practically  monopolised  the  electrical  trade 
in  Russia.  When  Russia  found  herself  suddenly  cut  ofl' 
from  her  supplies,  British,  Swedish,  and  American  firms 
began  to  till  the  place  left  by  the  Germans,  but  the  diffi- 
culties of  shipment  and  in  obtaining  valuta  made  business 
80  difficult,  that  the  Russian  manufacturers  were  everywhere 
.tempted  to  risk  the  new  developments. 

The  greatest  difficulty  was  in  obtaining  the  necessary 
skilled  labour  and  supervision.  The  Russian  workman  can 
seldom  be  sufficiently  trusted  to  be  left  without  the  closest 
supervision.  For  instance,  in  armature  winding  it  is  a 
matter  of  the  greatest  difficulty  to  teach  men  to  have 
even  an  inkling  of  what  purpose  insulation  is  intended 
to  serve.  It  wsis  ijuite  a  common  occurrence  to  find 
men  driving  former-wound  coils  into  armature  slots  with 
a  fitter's  hammer,  fondly  imagining  that  so  long  as  the 
Leatheroid  packing  piece  covered  up  the  obviously-damaged 
insulation  of  the  coil  they  would  escape  detection.  For  the 
finer  work,  howevei',  excellent  labour  was  found  Ijy  employ- 
ing silversmiths,  who  could  t)e  ol)tained  easily  since  their 
own  trade  had  been  hard  hit  by  the  war,  and  the  men  were 
very  glad  to  find  employment,  especially  on  war  work,  where 
they  could  secure  exemptions.  Female  labour  is  fairly 
good,  and  for  winding  and  fine  work  is  unquestionably 
superior  to  male  labour.  Some  works  tried  to  employ  Letts 
and  Esthnnians  on  I  he  more  delicate  and  difficult  work,  but 
this  was  an  arrangement  that  always  resulted  in  serious 
quarrels  with  the  Russian  workei's.  (ienerally  speaking, 
however,  there  is  no '  question  that  excellent  semi-skilled 
labour  is  obtainable  in  Russia,  but  such  labour  requires  the 
closest  supervision. 

Some  difficulty  had  been  experienced  during  the  war  in 
obtaining  raw  materials,  especially  armature  iron  and 
insulation  materials.  The  various  Ural  ironworks  ha\c, 
however,  now  managed  to  produce  an  iron  which,  when 
"  tested  at  the  Moscow  Municipal  Testing  Station,  showed 
most  excellent  results  in  comparison  with  the  best  British 
makes.  Cast-steel  for  traction  motor  frames  wiis  another 
great  difficulty,  and  as  nothing  could  be  obtained  to  e(]ual 
the  products  of  Sheffield  and  Middlesbrough  makers,  it  was 
found  necessary  to  thicken  up  the  frames  to  obtain  the 
recjuired  results  with  Russian  steels. 

Drop  forgings  were  almost  impossible  to  ol)tain,  and  as 
there  are  only  two  works  in  Russia  making  a  speciality  of  the 
manufacture  of  malleable  iron  castings,  it  was  very  frequently 
found  necessary  to  alter  designs  to  employ  cast  brass  and 
thicker  cast-iron  parts  where  mallealjle  iron  would  other- 
wise have  been  used.  Latterly  one  works  was  casting  a 
cast-iron  -with  30  —33  per  cent,  old  wrought-iron  scrap  in 
it  for  use  instead  of  malleable  iron. 

At  the  present  moment  almost  all  the  works  named  are 
shut  down,  due  to  want  of  materials,  fuel,  supervision,  or 
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may  be  reopened,  but  there  is  no  question  about  it  that 
when  Russia  does  outgrow  the  present  period  of  adolescence 
through  which  she  is  passing,  and  takes  her  place  among  the 
nations,  there  are  unlimited  possibilities  for  industrial 
development  to  be  found  in  that  country. 

The  one  thing  Russia  lacks  is  practia/I  technical  educa- 
tion— the  very  trait  strongest  amongst  British  engineers. 
Up  till  now  it  is  a  fact  that  wherever  British  engineers  and 
technical  men  have  been  in  charge  of  industry  in  Russia 
their  efforts  have  been  crowned  with  success.  The  textile 
industry  in  Russia  is  in  itself  sufficient  proof  of  this 
statement. 

Germany  as  a  nation  is  not  interested  in  de\eloping 
Russia  industrially,  since,  having  no  Colonies  of  her  own, 
she  wishes  to  keep  Russia  as  a  "  colony "  for  her  export 
trade.  The  terms  of  the  Brest-Litovsk  treaty  clearly 
proved  this  fact.  It  is  questionable  if  Russia  can  reorganise 
her  industry  without  outside  assistance,  and  it  is  to  be 
hoped  that  British  capital  and  British  engineers  may  realise 
this  when  the  present  state  of  anarchy  passes,  and  thus  help 
to  prevent  Russia  again  becoming  a  dumping  ground  for 
German  goods. 


NEW    ELECTRICAL    DEVICES,    FITTINGS, 
AND  PLANT. 

leaders   are    ini-Hed  to   submit    particulars   of  new   or   improved 
derices  and  apparatus,  which  will  be  published  if  considered  of 

sufficient  interest. 

An  Electric  Crane  Tractor. 

We  learn  from  the  Electric  Vehicle  Section  of  the  National 
Electric  Light  Association.  New  York,  that  a  Chicagro  manufacturer 
of  electric  vehicles  recently  placed  on  the  market  an  electric 
tractor  equipped  with  a  2-ton  capacity  crane,  also  operated 
electrically,  and  supplied  with  energy  from  the  same  storage 
battery  as  was  used  to  propel  the  vehicle.  The  demand  for  this 
mobile  electric  tractor  crane  was  created  principally  through  war 
conditions,  and  although  it  has  not  as  high  a  lifting  capacity  as 
many  locomotive  and  overhead  cranes,  it  has  the  advantage  of 
being  more  flexible  in  its  radius  of  action.  Recently  one  of  these 
electric  crane  tractors  was  observed  unloading  a  freight  car  at 
a  well-known  terminal.  It  was  handling  large  ci-ates  of  army 
kitchen  equipment  weighing  approximately  S,700  lb.  After 
lifting  the  cases  off  the  freight  car,  it  backed  away,  and  running 
across  the  pier  under  its  own  power,  deposited  its  load.  While 
this  is  a  somewhat  larger  load  than  the  vehicle  was  designed  to 


Fig.  1. — Electkic  Ckank  Tkactmi;. 


carry  while  in  motion  (the  manufacturers  would  prefer  loads  to 
be  limited  to  2,000  or  3,000  lb.  in  such  instances,  the  ordinary 
stationary  crane  having  only  a  maximum  cajiacity  of  4,000  lb."), 
the  tractor  performed  its  duty  easily.  The  boom  of  the  crane 
swings  through  ISO",  so  that  after  material  is  lifted  it  can  lie 
deposited  easily  on  the  ground  or  on  a  trailer  for  transportation 
elsewhere.  It  can  be  readUy  realised  that  speed  in  handling  material 
is  of  importance  under  present  conditions.  Locomotive  or  over- 
head cranes  arc  not  always  av.ailable  at  just  the  place  where  it 
is  necessary  to  handle  material  at  a  given  time,  and  even  if  avail- 
able, they"  cannot  always  be  transported  quickly  from  one  point 
to  another  as  can  an  electric  crane  tractor  of  this  type.  The 
electric  crane  tractcjir  is  equipped  with  a  spring  draw-bar  coupler 
at  the  rear  of  the  frame.  It  is  possible,  therefore,  to  load  trailers 
by  means  of  the  electric  crane,  and  then  haul  these  trailers 
electrically  to  another  iioiut  and  unload  them.  As  a  tractor  it 
can  haul  a  gross  trailing  load  of  \'^  tons.     Electric  tractors  of  this 
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tyiK-  have  Ih.vii  useii  in  niiuiy  instances  to  "spot"  loaded  freight 
care,  either  pulling  or  iiushinjr  them.  This  electric  crane  tractor 
is  another  member  of  the  electric  vehicle  family,  which  contributes 
no  small  part  in  suoi.essful  war  operations,  not  only  expediting 
the  rapid  and  economio  movement  of  material  and  munitions, 
but  also  releasing  numliers  of  men  otherwise  needed.  Many  of 
these  electric  transportation  units  are  bein;;  operate^!  successfully 
by  women. 

A  Trolley-head  Adjuster. 
We  are  informed  that  an  appliance  hivs  lioen  invented  by 
Mu.  W.  H.  S1.M.M0NDS.  of  :n,  Chancellor  Roiid,  West  Hulwich, 
S.E.  21.  whereby  it  is  stated  a  considerable  waste  of  time  and 
labour  cjiu  be  saveil  in  re-establisbini.'  the  cnsrafrcmcnt  of  an  over- 
he:ul  conductor  with  the  troUcy-shoave  of  clectrically-pro|iellcd 
cars.  To  accomplish  this  object  the  contact  sheave  on  the  end  of 
the  trolley  pole  is  provided  with  au  adjuster  pivotally  supported  on 
the  spindle  on  which  the  contact-making  sheave  is  mounted.    This 


A    PORTABLE     AUTOMATIC     COAL-TRIMMINO 
CONVEYOR. 


The  jirwcss  of  "  coaJing  ship,"  which  consists  not  only  in 
tSftting  the  ciuil  on  board,  but  in  conveying  it  to  and  lillin;; 
the  various  bunkci-s,  terinod  triuiniing,  is  alwny.s  nil  o]K'r;it>i(in 
requiring  a  laigo  .amount  of  hand  labour.  Part  of  the  oivni- 
tion  con.sd.st.-!  in .  titinsroning  the  coal  from  barges  or  uthir 
cr.ift,  or  from  slioro  to  the  latter.  The  portjiblc  auloinalir 
trimining  coiivcyor  heiein  de.'<cribp<l  hii.s  l)oen  dcsigni'il  wilh 
till'  piiriios<»  of  liandlitig  tho  coal  with  tiie  minimum  of  labour, 
trimming  it  into  all  the  bunkering  si>accs  proviciid  in 
steanier.s,  reducing  the  cost,  and  displacing  tho  hami  labour 
required  in  the  present  bunkering  system. 


Portable  Actom.\tic  Co.\l-'1YiImmixg  Convf.yor. 


adjuster  is  constructed  with  a  pair  of  horn-strips  which  diverge 
from  one  another  in  an  outwardly  radial  direction  from  the  centr.al 
plane  of  the  sheave.  The  adjuster  is  also  provided  with  an  arm 
extending  approximately  radially  opposite  to  the  horns,  and  to  the 
extremity  of  the  arm  the  usual  rope  is  secured  for  disconnecting 
the  trolley-sheave  with  its  pole  from  the  overhead  conductor, 
allowing  same  to  rise  and  make  contact  with  the  conductor. 

To  disconnect  the  trolley-sheave  with  its  pole  a  downward  pull 
is  given  on  the  rope  which  rocks  the  adjuster,  bringing  the  horns 
of  the  latter  into  a  more  or  less  vertical  position.  Should,  on 
swinging  the  pole  round  from  one  end  of  the  car  to  the  other,  the 
pulley-sheave  not  register  in  a  plane  coinciding  with  the  line  of 
the  overhead-conductor,  by  simply  slackening  the  rope  and  allow- 
ing the  pole  to  rise,  the  horns  will  either  on  one  side  or  the  other 
encounter  the  overhead  conductor,  causing  the  adjuster  with  its 
pulley  sheave  to  rotate,  thereby  bringing  it  into  true  alignment 
with  the  conductor,  and  with  a  simultaneous  slackening  of  the  rope 
the  pulley  sheave  groove  will  engage  with  the  conductor  and  at  the 
same  time  the  conductor  will  force  the  adjuster  backwards  into  its 
out-of-action  jxisition  by  means  of  a  crossbar  situated  at  the  rear, 
which  comes  in  contact  with  the  under  side  of  the  conductor. 

It  is  claimed  that  with  such  a  device  the  trolley  pole  with  its 
sheave  can  be  instantly  re-engaged  with  the  conductor  under  any 
unfavourable  conditions  in  the  minimum  amount  of  time. 

The  Davis  Brazing  Table. 

We  understand  that  the  D.wis  Fcrxace  Co.,  Diamond  Foundry, 
Luton,  Beds.,  is  placing  on  the  market  a  new  form  of  self-contained 
gas-fire<l  brazing  table,  which  is  especially  suitable  for  certain 
toolmaker's  work.  The  use  of  an  outfit  of  this  description, 
operating  upon  such  an  extremely  convenient  and  cleanly  fuel 
as  gas,  gives,  it  is  claimed,  certain  advantages,  amongst  which  we 
may  mention  :  ease  of  manipulation,  as  the  apparatus  is  ready  for 
work  immediately  the  work  is  laid  on  the  table  ;  exact  control  of 
temperature  and  the  area  to  be  heated  ;  cleanliness,  and  conesquently 
-improved  quality  of  work  turned  out ;  the  work  is  also  in  clear 
view  during  the  time  the  operation  is  in  progress.  Apart  from  the 
brazing  of  pipe.s,  tubes,  and  similar  work,  the  apparatus  is  very 
suitable  for  brazing  tips  on  tools.  The  firebrick  table  is  mounted 
upon  a  very  strong  east-iron  stand,  provided  with  a  lower  or 
bracing  shelf,  a  high-pressure  blower  being  fixed  upon  the  latter. 
complete  with  fast  and  loose  pulleys,  or  alternatively  a  small 
electrically-driven  machine  for  providing  the  air-blast  required 
by  the  blowpipes.  Each  blowpipe  is  swivel-mounted  on  a  pillar 
with  suitable  adjustment  for  height.  Instantaneous  lateral  adjust- 
ment is  provided  by  the  vertical  supporting  pillars  sliding  on  a 
machined  bar  of  square  section,  fixed  horizontally  along  the  front 
of  the  table.'  Flexible  metallic  tubing,  complete  with  separate 
main  control  cocks,  is  provided  for  the  air  and  gas  supplies. 


Fig.  1  illu.stratos  the  arrangement  of  the  plant,  which  con- 
sists generally  of  a  series  of  sliort  self-contained  convoyors, 
usually  three  in  number,  but  depending  upon  the  length  d 
bunker,  .siuspendcd  from  a  pair  of  rails  attached  to  the  centre 
of  the  deck  beams  inside  the  bunker  up<in  wliich  the  eon- 
veyor.s  are  free, to  travel  longitudinally.'  The  coal  is  delivered 
at  one  end  of  the  srrii's  ni  cciiivrvnrs  liv  iiicnns  of  ,n  sboot  from 


'«U,- 


Fig.  2.— DniviNO  Drum. 

thc^deck  above,  and  is  disaharged  at  the  other  end  ^y JS? 
ti'iniming  or  front  conveyor.  Thus  conveyor  is  provided  wMD 
a  lateral  movement.  ."^  that  the  coal  may  Ix!  distribut.ed  oVj^ 
the.  whole  width  of  tho  bunker,  and  is  inchned  s-uffieientJ^ 
to  throw  the  coal  high  enough  to  till  (he  bunker  up  to  :toi 
top.  _  .     M^ 

The  conveyors  are  each  driven  by  an  electric  motor  situa^ 
imade,  and  forming  part  of,  the  end  driving  drum  or  Vf' 
minal.  The  necessary  lateral  and  longitudinal  movements  oi 
the  tiimming  conveyor  are  operated  by  mechanism  from  »h< 
driving  motor,  and  both  are  automatic,  the  lateral  moyemai' 
being  continuous,  and  the  longtludmal  movement  being  'de 
liendent  up<in  the  action  of  an  ingenious  device  attached  w 
the  front  of  the  conveyor,  and  consisting  of  a  hanging  p»w 
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or  shield,  which  is  caused  to  move  by  the  action  of  the  coa] 
piling  up,  thereby  makuig  an  electrical  contact  which  sets 
in-  motion  a  drum,  and  winds  back  the  train  of  conveyors. 
When  the  end  or  tail  conveyor  has  been  backed  beyond  the 
delivery  shoot,  and  is  no  longer  required,  it  can  be  removed 
and  fixed  in  another  position.  Coaling  can  then  commence 
in  another  bunker,  or  several  trains  can  be  fitted  up  from  a 
central  delivery  shoot,  and  the  whole  of  the  coaling  proceed 
at  the  same  time.  \\"hen  both  sides  of  the  ship  must  simul- 
taneously be  coaled,  conveyors  can  be  laid  across  the  decks,  or 
slung  Ironi  gantries  or  cranes  to  the  delivery  hatch.  In  fact, 
it  is  claimed  they  can  be  adapted  in  any  direction  where 
material  has  to  be  shovelled,  wheeled,  or  carried. 
Another  type  of  portable  conveyor  of  the  same  general 
-\'^n  as  the  ti'immiug   convevor  is  mounted  on  swivelling 


Eig.  3  illu.strates  the  driving  drum  with  the  pulley  reinoved, 
the  end  brackets  in  position  with  the  intermediate  pinion, 
and  the  method  of  making  the  cable  connections.  Fig.  4 
illustrates  the  parts  of  the  driving  drum  showing  the  motor 
complete  with  both  brackets  and  pulley  removed,  and  making 
clear  the  whole  design  and  construction  of  the  machine. 

The  special  self-contained  motor  and  driving  drum  is 
adaptable  for  a  great  many  purposes,  such  as  elevators  work- 
ing in  exposed  positions,  conveyors  both  above  ground  and 
underground  in  connection  with  coal  mines,  &c.,  portable 
stackers,  loaders  and  pileis.  and  slat  conveyors  in  connection 
with  the  mechanical  handling  of  materials.  It  can  also  be 
used  for  haulage  purposes,  for  driving  winches,  capstans,  &c.. 
replacing  steam-driven  machines  working  in  exposed  condi- 
tions. 

The  .sole  licensees  and  manufaeturers  of  this  labour-saving 
machine  are  Messrs.  .1.  Martin  Blair,  3-7,  Southampton  Street, 
Strand.  W.C,  and  the  motors  are  built  for  this  finn  I'v  tlie 
Collins  Elci'trical,   Ltd.,   115,   Olerkeuwell  Eoad,  B.C. 


Fiu, 


-Driving  Drum  with  Pulley  Removed  asu 
End  Bk.\ckets  ln  PosmoN. 


,-liirs  for  moving  about  the  ship's  deck,  whaif,  warehouse, 
,iny  other  place  where  material  has  to  be  moved.     These 

[i\eyors  are  also  self-contained,  and  con  be  made  in  any 
desired  length,  and  any  number  can  be  fitted  up  end  to  end, 
making  a  continuous  train  possibly  several  hundred  feet  in 
length. 

The  special  feature  of  this  conveying  pLant  is  the  electric 
driving  drum,  of  which  the  complete  machine  is  illusti-ated 
in  fig.  2.  This  driving  dnim  consists  of  an  electric  motor  of 
suitable  horse-power,  which  can  be  wound  for  any  commer- 


f;!.:.  4.— Motor  Complete  with  Brackets,  Pdllev  Removih. 
Removed. 

cial  voltage  for  either  dii'ect  or  alternaiing  cuiix-nt.  The 
whole  of  the  outer  diiim  which  forms  the  belt  puUey  revolve.9 
and  receives  its  power  from  an  internal  machine-cut  gear 
wheel  fixed  to  one  of  the  end  brackets  that  carry  the  drum, 
these  brackets  run  on  standard  roller  bearings.  The  internal 
gear  wheel  is  connected  by  suitable  spur  and  pinion  with  a 
pinion  fixed  on  one  end  of  the  sleeve  on  which  is  also 
mounted  the  armature  of  the  motor.  The  armature  and  driv- 
ing pinion  revolve  on  a  hollow  shaft  to  which  is  keyed  the 
yoke  and  fields  of  the  motor.  The ,  hollow  shaft  serves  the 
double  pur^se  of  providing  at  one  end  a  reservoir  for  the 
•  lubricant  for  the  armature  sleeve  and  gearing,  and  at  the 
other  a  channel  and  protection  for  the  cable  connections. 
Both  etid  brackets  of  the  drum  are  solid,  so  that  the  machine 
becomes  a  totally  enclosed  mritor  protected  fmm  dust  and 
damp,  enabling  it  to  be  u-^ed  under  any  weather  conditions 
or  in  any  situation. 


THE     BRITISH     SCIENTIFIC     PRODUCTS 
EXHIBITION. 


(^Coiuiuded  from  }>.  248.) 

loSEPH  Lucas,  Ltd.,  Birmingham. — Tliii  fimi's  exhibit  con 
tained  electric  generating  units  for  airci-aft;  a  1-2-volt  aero 
electric  engine  starter  weighnig  10  lb. ;  a  -1'2-volt  tank  starting 
and  lighting  equipment,  the  starter  when'  fitted  is  geared  to 
the  engine  fly-wheel.  Three  tyiies  of  dayhght  signal-lanil' 
outfits  were  iiiclude<l  in  the  exhil)it.  In  one  type  for  use  on 
patrol  boats,  aircraft,  &c.,  the  grip  handle  contains  two  spring 
triggers  for  oi>eratiug  the  lamp,  the  lower  one  making  contact 
with  the  battery,  so  long  as  it  is  pressed,  and  thus  lighting  the 
Ijulb.  The  upi>er  trigger  oscillates  the  mirror  for  the  pur-pose 
of  .sending  signals.  This  type  of  lamp  is  fitted  with  telescopic 
.sight  with  adjustable  eyepiece.  In  actual  practice  signals  from 
tills  lamp  have  been  read  at  a  distance  of  14  miles  in  daylight,  .\ 
second  type  for  use  in  maintaining  and  establishing  commiini- 
catious  in  army  zones  where  telepragh  and  telephone  wires 
are  cut  by  enemy  fire,  the  signals  are  sent  by  means  of  the 
tapping  kev,  which  makes  connection  with  the  battery  and 
lights  up  the  bulb  when  depressed.  A  third  lamp  similar  to 
the  above,  but  somewhat  larger,  is  fitted  with  a  telescopic 
sight  which  has  about  two  diameters  magnification,  and  a 
t.ital  field  of  vision  of  about  4i  deg.  The  tube  sight  fitted  to 
the  side  of  the  lamp  is  for  night  use,  in  case  the  telescopic 
sight  becomes  damaged.  A  narrow  beam  of-light  is  projected 
fur  daylight  signalling,  and  coast  signals  from  this  lamp  have 
been  read  by  battle-cruisers  when  twenty  miles  out  at  sea. 
This  firm  also  had  on  view  an  interesting  collection  of  ele<- 
trically-heated  articles  of  clothing  such  as  a  jacket,  gloves, 
shoes.  &c.,  for  use  on  aircraft,  together  with  a  generating 
unit  for  heating  the  same.  The  dynamo  is  driven  by  an  au- 
screw,  and  switches  are  provided  for  ojierating  the  wireless 
apparatus,  lamps,  flares,  Klaxon,  and  for  heating  the  gmis. 

The  Cleveland  M.agnesitk  &  Reeractoky  Co.,  Ltd.,  Nor- 
iiianby,  Eston.  Yorks,— The  section  devoted  to  ferrous  metal- 
lurgy "made  the  imix)rtance  of  the  exhibition  faudy  obvious, 
for  "example,  the  exliibit  of  this  firm  contained  samples  of 
selica  bricks  and  blocks  for  use  for  hning  the  interior  and 
roofs  of  open-hearth  steel  furnaces,  Ac,  and  they  are  produced 
from  high-quality  ganister  obtained  from  quarries  in  Wear- 
dale.  An  average  analysis  of  the  silica  bricks  produced  by  this 
lirm  is  as  follows  :—Silica  9.5.12,  alumina  1.60,  hme  1.5"). 
inagneisa  0.27,  iron  peroxide  0.99,  alkalis  0.34,  loss  on  ignition 
(1. 20.  This  company  owns  three  brick  works,  two  of  which 
have  been  started  since  the  war;  women  labour  is  largely 
fiiiployed,  and  the  output  is  about  100,000  per  week,  in  addi- 
tion to  magnesite  bricks  and  cement. 

Messrs.  Ridge,  Beedi.e  &  Co.,  Glasgow.— The  usefulness  of 
/irconia  as  a  refractory  material  was  illustrated  by  the  exhibit 
ol  this  firm  of  samples  of  zirconia  brick  for  high  temperature 
::iid  resistance  to  chemical  reaction.  This  is  especially  i)ro- 
iiii,sing  in  connection  with  electric  furnaces. 

The  National  Physical  Laboratory,  Teddington. — ^These 
exhibits  enabled  the  progress  which  has  been  made  in  certain 
directions  to  be  measured  with  a  reasonable  approach  to 
exactness.  The  metrology  department  exhibited  various  forms 
and  types  of  gauges  together  with  apparatus  for  testing  and 
calibrating  tlie  same.  The  engineering  depai-tment  showed 
a  mirror  extensometer  made  at  the  N.P.L.  This  particular 
tvpe  has  hitherto  been  made  in  Germany;  it  is  an  instrument 
of'  extreme  sensitiveness  and  accuracy,  can  be  adapted 
for  all  kinds  of  work  where  increases  of  length  have 
to  be  measured,  and  is  well  suited  for  research 
work.  From  the  metallurgy  department  came  a  set 
of  samples  of  new  light  alloys  of  alluminium  which 
have  been  ■  developed  and  prepared  at  the  N.P.L..  in- 
cluding castings,  ingots,  and  slabs  .suitable  for  rolling  into 
bars  and  sheets;  also  spinnings  and  finished  articles  illustrating 
the  adaptability  of  these  alloys,  their  ready  machniing,  and 
goo<l  finish.  Samples  of  zirconium  compounds  prepared  at, 
and  largely  by  a  new  process  worked  out  at,  the  N.P.L..  were 
shown  together  with  articles  made  from  siUcon  carbide  and 
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also  fireclay  crucibles.  An  electric  thermostat,  developed  at  tiie 
N.F'.L.  by  Meters,  Uuiighfon  &  Hanson,  was  shown  togelher 
xvitb  df.siripli\i'  dias.'i'auis.  This  api>aratns  is  used  for  pro- 
lunged  hi-atini!  n<  ni<'talUirj,'ical  spfi-iniens  at  an  aicurately 
contiulled  U'niix-iatnre.  The  instrument  is  capable  of  main- 
taining any  di-.-ired  temperature  up  to  l.ttOO  det;.  ('.  accurately 
to  within  1  dijj.  C.  for  any  desired  leni,'th  of  time.  Tlie 
eltvtrical  meiisurenients  department  contributed  a  model  and 
phototirapii  of  Campbell's  standard  of  mutual  inductance 
calculable  from  the  dimensions.  The  primary  circuit  of  the 
inductance  consists  of  two  single-layer  coils  of  bare  wire 
Wound  in  accurately  measured  screw  cuts  on  a  marble 
cylinder,  the  s<xondary  beiu;*  a  coil  of  many  turns  and  layers 
wounii  in  a  narrow  channel  on  a  marble  ring.  The  two 
priiiiarv  coils  are  connected  in  series,  and  the  dimensions  arc 
.so  tho.i>n  as  to  make  the  magnetic  field  (due  to  the  primary 
current)  approximately  /.ero  over  the  space  oc-cupied  by  the 
channel  winding.  Thus  the  value  of  the  mutual  inductance 
depends  chietly  upon  the  dimensions  of  tht-  primary  coils 
(vihich  can  be  di-teruiined  with  high  aciiaacv),  and  only 
ili^litly  upon  the  diimnsions  :nid  position  ot  the  ring  coil, 
v.  bull  cannot  be  found  with  tin-  same  preiision. 

The  [)udd(ll  oscillogiapli  (the  actual  instrument  wliich 
belonged  to  the  late  Mr.  V,'.  Dud.lell.  F.R.S..  was  on  view),  is 
for  the  purpos<?  of  finding  the  curve  which  a  (piicklv  varying 
current  follow.s — for  example,  the  wave  form  of  an  alt*>rnating 
current.  The  cuirent  pa.s.ses  through  a  loop  of  phosphor- 
bronze  strip  tightly  stretched  in  a  very  narrow  air  gap  be- 
tween the  roles  of  a  i)ow-erful  electro  magnet.  This 
loop  is  deflected  by  the  current,  and  a  minute  mirror  attaeheil 
to  the  loop  ifflects  a  siwt  of  light  to  a  moving  photographic 
I)late,  and  so  .starves  to  record  the  motion  of  the  loop,  and  thus 
gives  a  trace  of  the  variation  of  the  current.  The  electrical 
standards  department  exhibited  ^\■eston  normal,  cells  having 
mercury  for  the  positive  element,  and  an  amalgam  consi-sting 
preferably  of  !(•  per  cent,  of  cadmium  and  90  per  cent,  of 
mercury  for  the  negative  Vlement.  The  electrolyte  is  a 
.saturated  solution  of  cadmium  sulphate  in  water.  The  de- 
polari.ser  consists  of  mercurous  sulpliate,  and  on  the  prepara- 
tion of  this  the  constancy  and  u.^'fulness  of  the  cell  depend. 
Many  cells  prepared  at  the  N.P.L.  have  remained  con.stant  in 
voltage  within  one  hundred-thousandth  of  a  volt  for  more 
than  eight  years.  Tlie  II  form  is  due  to  Lord  Rayleigh  (see 
J'liil.  Trans.  /I'oi/.  Soc.  1908).  This  section  also  contains  a 
Kelvin  double  bridge,  the  one  shown  was  aiTanged  for  the 
measurement  of  a  low  resistance  of  0.01  ohm.  in  terms  of  a 
10,  1,  and  0.1  ohm.  standard  (see  Report  of  British  Associa- 
tion, 1906).  A  platinum  thermometry  bridge  for  use  when 
temperatures  accurate  .within  0.001  deg.  C.  have  to  be 
measured,  involving  measurements  of  resistances  within  four 
parts  in  one  million.  The  bridge_  that  was  shown  enables 
platinum  thermometers  with  ix>tential  leads  to  be  used,  and 
by  means  of  changes  in  connections  the  resistance  of  the 
leads  is  eliminated  from  the  measurements.  The  changes  aie 
effected  by  one  movement  of  a  reversing  switch  (see  Phil. 
Magazine,   October,   1912). 

Henry  Wiggin  &  Co.,  Ltd.,  Birmingham. — This  firm's  ex- 
hibits consisted  mostly  of  pure  nickel  crucibles  for  laboratory 
u.se,  and  various  compound  metals.  While  not  intended  pri- 
marily for  the  electrical  trade,  the  various  examples  of  com- 
ixiund  metals  which  the  firm  was  showing,  and  which  pre- 
viously have  not  been  produced  in  this  country,  should  prove 
of  interest  to  makers  of  cooking  and  heating  aparatus.  An 
investigation  of  these  would  no  doubt  show  that  advanta- 
geous use  could  be  made  of  such  compound  jnetals  as  nickel, 
on  steel,  copper  on  steel,  nickel  on  copper,  &c.,  for  cooking 
utensils,  ranges,  and  heaters. 

Messrs.  Vickers,  Ltd.,  We-stmin-ster,  S.W.  1.— Among  this 
firm's  exhibits  were  various  types  of  B.L.I.C. -magnetos  manu- 
factured for  use  on  internal-combustion  engines.  The  S.H. 
type  magneto  and  coil  is  made  for  2-  to  8-cylinder  engines, 
varying  from  2-50  to  2,000  h.p.  The  systeni  of  ignition  is 
high-tenssion,  the  magneto  being  a  low-tension  generator 
working  through  a  transformer  coil,  the  current  from  which 
isdistributed  by  the  distributor  attached  to  the  magneto.  The 
Wdliam.s-.Ianney  variable-speed  gear  that  w.is  show-n  by  this 
firm  ha.s  been  very  aptly  described  by  a  leading  ordnance  ex- 
pert as  "a  means  for  controlling  the  .speed  transmitted  from 
an  uncontrollable  source  of  rotary  power."  For  example,  a 
.oimple  shunt-wound  electric  motor  may  be  taken  as  "  an 
uncontrollable  source  of  rotary  power,"  as  it  rotates  at  a 
constant  speed  irrespective  of  the  load  within  the  limits  of 
its  rating. 

The  variable-speed  gear  renders  it  possible  to  use  a  con- 
stant-speed direct-  or  alternating-current  motor  for  driving 
positively  mechanism  at  any  desired  speed  between  the 
maximum  in  one  direction  and  the  maximum  in  a  reverse 
direction.  In  addition  to  being  a  starting,  stopping,  infinite 
sjieed-con trolling,  and  reversing  device,  it  also  .acts  as  a 
gradual,  but  positive,  brake,  so  that  the  driven  shaft  can  be 
)ever.sed  at  high  speed  almo.st  instantaneously  without  shock. 
As  an  example  of  the  wonderful  range  in  si)eed  control,  it 
is  only  necessary  to  quote  the  result  of  observations  taken 
of  one  of  the.se  machines  installed  in  the  turret  of  a  battle- 
ship, in  which  the  speed  of  the  driven  shaft  was  varied 
from  485  r.p.m.  down  to  one  revolution  in  10  minutes.  An- 
other valuable  feature  of  the  variable-speed  gear  is  the  fact 
that  the  maximum  B.H.r.  of  the  driving  motor,  or  oil  engine, 
running  at  a  constant  speed  can  be  utilised  at  a  wide  varia- 
tion of  speeds  of  the  driven  shaft,  as  a  high  torque  can  be 


given  olt  at  low  spet:.ds,  falling  away  (if  desued)  at  higher 
speeds,  although,  of  cour.^e,  the  same  torque  can  be  taken 
off  at  all  speeds,  provided  the  motor  is  sufficiently  powerful 
to  drive  the  machine. 

This  firm   was  also  showing  the  w-ell-known  aircraft  li^t 
alloy   dundumin,   with   a  .specific  gravity  of  2.8,  and   tensile 
strength    up   to  *j   tons   i^er   sq.    in.,    and   also  heavy    drop  , 
b)rged  stampings,  s:imple  test  pieces  and  a  number  of  engi- i, 
neer's    tools   made   of    various   alloy    steels.        The   Yicker'a  :■,-'. 
hardness  comparator   was   .shown.     This  is  a  pocket   in.stru- 
ment  for  ascsrtaining  the  Brinell  hardness  of  any  article  in 
steel  or  other  metal  without  the  aid  of  a  microscoi)e,  vernier, 
or  other  measuring   device.     It  is  claimed   that   the  instru- 
ment  yields   tru.stworthy   results  on   large  and   small   pieces, 
irrespective  of  their  foundation  or  support,  and  the  te.st  may 
be  can-ied  out  on  surfaces  at  any  angle. 

The  yii.Mx  t)zoNE  Syndicate,  Ltd.,  Westminster,  S.W.  1. — 
In   apiKiiatus  used   lor  the  production  of  ozone  from  atmos-  T 
pheric  air  the  brush  di.s<-haige  occurs  and  attacks  the  nitro- 
gen, breaking  muili  of  it  into  nitrous  compounds.     Ozone  as 
generally    imdeixtood  was    for    this    rea.son    considered    dan- 
gerous  to  be    used    bir-   tl»'rap<'Utie,    pur|Mi,s.'S.      When    pre|Ja.ieil 
by  the  (^uaiu   Silica  O/.oiiiser  the  ozono  is  fjee  from   nitrous    . 
ga.ses.    and    in    therapeutic    doses    can    be    inhaled    with    im- 
puhity.    The  Quain  ozoni.st^r  as  exhibited  consists  of  a  va<-uum  '] 
tube  made  from   quartz  .silica,  through   which   the  energy  of  ' 
the  ultra-violet  rays  passes   freely,   exuding  an  aurora   aliout    , 
1  mm.  in  radial  depth,  while  the  lirush  discharge  that  i>ii.s,s<'s 
freely  thiough  other  insulating  media  by  this  method  is  con- 
densed into  a  non-sparking  halo,  permeating  the  ozone  enve- 
loi)e  formed  I'ound  the  tuiie,  a  condition  heretofore  not  asso- 
ciated  with  ozone  production. 

Further,  the  atmospheri"  nitrogen  becomes  "ionised"  in 
its  pas.sirge  through  the  ozoniser,  and  becomes  a  medium  of 
conveying  the  iraiwrtant  condition  to  the  ix)int  of  applica- 
tion with  the  ozone.  Tests  at  Faraday  House,  London, 
jnoved  that  the  Quain  ozoniser  dtx'S  not  produce  nitrous 
comiKiunds,  a  certificate  to  th.at  effect  has  been  given;  the 
t^'sts  al.so  .showed  a  large  increase  of  ozone  produced  by  the 
silica  tube  comivared  with  other  methods  with  the  siiiiie  eon- 
.sum[»tion  of  electricity.  This  type  of  Quain  silicM  ozoiiiMT  is 
now  in  use  in  .several  British  and  French  Ke<l  Cidss  liosjiitals.  t 
It  is  claimed  that  the  apparatus  has  been  u.sed  with  success 
for  treatment  of  tubercular  and  all  diseases  of  the  reispuTiitory 
organs,  also  successfully  applied  in  restoring  and  healing 
obstinate  granulating  woimds  and  sinuses  which  have  in 
most  cases  resisted  other  forms  of  treatment. 

The  stand  occupied  by  Messrs.  Simplex  Conduits,  Ltd., 
Bii'iningham,  dealt  w-ith  their  well-known  conduits  and  fit- 
tings. There  were  .several  lepgths  of  2i-in.  acetylene  welded, 
and  1-in.,  -2-in.,  and  f-in.  butt- welded  steel  tubi-;  idso  2i-in. 


Fig.  9.— SiMi'i.ix   IIimim;   Elements 


and  l-in.  inspection  tee^  pieces,  watertight  lanterns,  water- 
tight switches,  &c.  The  tubes  and  fittings  are  coated  with  a 
uniform  deixysit  of  pure  zinc  by  electix)-deposition.  This 
method  of  protection  against  corrosion  is  specially  designed 
to  comjiete  with  the  wasteful  hot  galvanising  process  hitherto 


Fig.  10.— Electric  Still. 

in  vogue.  For  a  number  of  years  Ifce  company  has  con- 
ducted experiments  on  the  properties  of  enamel  as  a  protec- 
tive covering  for  conduits  and  fittings.  As  a  result  a  large 
automatic  electro-galvanising   plant  has   been    completed    at 
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Binniugliani,  operating  on  the  "  ZeDex  "  process.  This  plant, 
we  understand,  is  capable  of  dealing  with  many  millions  of 
feet  of  conduit  per  annum,  together  with  some  himdreds  of 
fittings. 

There  was  also  shown  an  interesting  set  of  resistance  ele 
rnents,  such  as  are  used  on  heating  and  cooking  appai'atus 
(tig.  9j.  The  variou.s  war  departments  have  so  developed  the 
use  of  electric  heating  that  the  njanufacture  of  the.se  elements 
has  been  greatly  improved  and  accelerated.  The  elements 
■are  all  machine  made,  and  are  daeigned  to  comply  with  the 
mo-st  stiiiigent  Admiralty  demands.  One  of  the  elements  shown 
(fig.  9)  is  ratlK'r  a.  fine  sijecimen  of  workmanship,  it  having 
a  resistance  of  B.titX)  ohms  in  a  space  of  5  in.  by  1^  in.  The 
fineness  of  the  material,  and  the  accuracy  of  the  winding 
make  this  element  somewliat  remarkable.  The  electric  still  that 
was  shown  by  the  saane  firm  is  a  robust  and  complete  piece  of 
apparatus,  and  has  been  in  great  demand  in  that  and  the 
larger  sizes,  for  laboratory  use.  The  growth  of  industrial 
research  has  greatly  inci^eased  the  demand  for  this  type  of 
apparatus,  and  in  the  near  future  there  should  be  very  large 
business  in  electrically-heated  stills,  especially  as  there  are 
practically  no  limits  to  size,  and  many  have  been  supplied 
to  provide  distilled  water  for  the  batteries  of  central  stations. 
Similar  remarks  apply  to  the  electric  sterUiser  that  was 
shown ;  the  demand  for  this  apparatus  for  ^"ar  service  has 
been  very  lieavy.  Electricity  is  .so  cleanly,  so  convenient,  and 
so  efficient  for  the  puriwse  of  heating  water  for  sterilising 
surgic-al  instruments  that  there  is  little  doubt  that  it  will 
displace  any  other  fonn  of  heating. 


WAR  ITEMS. 


St.  Dunstan's. — The  employes  of  Accrington  Corporation 
electricity  department  have  contributed  £9  to  St.  Dunstan's 
Ho.stel  for  Blinded  Sailors  and  Soldiers. 

Notification  of  Electric  Motors  in  Germany. — A  reminder 
to  tlie  owners  of  mot<irs  of  low  powers  of  the  necessity  for 
notifying  the  possession  to  the  military  authorities  has  again 
been  issued  by  the  General  Command  of  the  Seventh  Army 
Ooi-ps.  It  is  pointed  out  in  connection  with  recent  re- 
exajiiinaitions  that  many  proprietors  of  motors  upon  which 
an  erabai'go  has  been  placed,  and  which  are  notifiable,  have 
failed  to  make  a  return  on  account  of  ignorance  of  the  War 
Oftice  notice  of  June  loth,  1917.  This  order  rendered  neces- 
.sary  the  notific-ation  of  all  motors  of  2  h.p.  and  upwards 
which  are  not  regularly  in  use  in  establi-shments  engaged  on 
war  work,  exceptions  being  made  in  the  oa.ses  of  lift  motors 
in  ordinary  use  and  motors  used  for  auxiliary  war  work. 
The  owners  of  motors  which  come  under  consideration  are 
informed  that  a  further  opportunity  is  now  afforded  them  to 
raake  a  return,  failing  which  they  are  threatened  with  the 
legal  |>enalties  provided  for  non-compliance. 

Exemption  Applications. — .At  Weybridsje,  on  September 
V2tli,  H.  \V.  Harrington  {45).  electrician,  was,  by  consent, 
(•ranted   six  months'  exemption. 

At  I'ppingham,  three  months'  temporary  exemption  was 
Kraute<l  to  G.  S.  Manton  (Grade  3),  electrician  at  Uppjnghajn 
School. 

At  Tonbridge,  on  September  10th,  six  months'  exemption 
was  conceded  to  S.  Spencer  (38),  electrical  engineer. 

At  Chelmsford,  the  Commaiidant  at  Haskard's  AuxUiary 
Hospital,  Ingatestone,  appealed  for  the  retention  of  E.  W. 
Hynds  (47,  (jrade  1),  the  only  man  capable  of  running  the 
electric  light  plant.  C-aptain  D.  S.  Smith  intimated  that  if 
exemption  was  grante<l  to  a  Grade  1  man  he  would  have  to 
appeal.  The  Commandant  remarked  that  if  the  Government 
was  stupid  enough  to  take  the  only  man  she  would  have  to 
close  the  hospital,  and  she  should  tell  the  authorities  the 
reason.  Tlie  Chairman  (Mr.  H.  G.  N.  Coynbeare,  J.P.)  :  You 
•an  get  another  man.  The  Commandant  replied  that  it 
n"ould  be  the  most  difficult  thing  in  the  world  to  replace 
lim.  The  appeal  was  refused,  with  six  weeks'  grace,  the 
nan  to  be  re-graded  in  the  meantune  with  a  view  to  exemp- 
:ion  being  given  if  the  grade  is  lowered. 
.\t  Enfield,  exemption  was  claimed  for  A.  Williams  (19, 
irade  1).  a  skilled  glass-bulb  blower  engaged  at  the  works 
if  tA-Edison  Swan  Electric  Co.,  Ltd.  Mr.  A.  Hart  pointed 
lilt  that  it  was  ^vell  known  that  men  in  that  particular 
«.cupation — even  men  from  the  Guard.s — were  being  brought 
lack  from  France,  and  replaced  in  this  special  industry.  Col. 
iowles  said  that  they  .should  ventilate  their  view  against  the 
listurbing  and  taking  away  from  work  of  such  men  as  appli- 
ant.  It  was  notorious  that  glass-blowers  were  very  badly 
I'anted.  The  National  Service  Representative  remarked  that 
he  man  had  the  red  protection  card,  and  that  he  would 
etain  until  he  joined  the  Colours,  or  he  would  have  nothing 
)  produce  to  show  why  he  was  out  of  the  Army.  It  tran- 
pired  that  applicant's  po.sition  came  within  a  Eoyal  Pro- 
lamation  of  last  .June  withdrawing  all  certificates  of  exemp- 
on  on  occupational  grounds  in  the  case  of  men  up  to  '23 
ears  of  age.  Colonel  Bowles  expressed  the  hope  that  the 
lational  Service  Representative  would  take  some  notice  of 
lat  kind  of  case,  especially  as  they  knew  that  skilled  glas.<3 
orkers  were  very  scarce,  and  applicant  was  now  doing 
lore  valuable  work  than  he  would  be  doing  in  the  Army. 


The  Tribunal  decided  that  it  had  no  power  to  entertain  the 
application. 

At  Canterbury,  the  Corporation  applied  for  additional  ex- 
emprion  for  \V.  Strand  (41)  and  E  Roberts  (40,  Grade  1), 
stokers  at  the  dust  destructor.  The  electrical  engineer  (Mr. 
Blascheck)  said  that  the  work  was  very  hard,  and  he  doubted 
whether  a  Grade  3  man  or  a  discharged  .soldier  could  do  it. 
Incompetent  men  would  not  effect  any  economy  of  fuel,  so 
important  to-day.  The.se  men  were  able  to  get  more  steam 
from  coal  for  generating  electricity,  and  eo  effected  saving 
both  in  coal  and  time.  Each  was  granted  sis  months'  ex- 
emption. 

Barnstaple  Tribunal  has  granted  temporary  exemption  to 
December  1st  to  F.  Bickford  (:30,  Grade  3),  electrical  engi- 
neer and  contractor,  who  said  that  he  kept  in  repair  more 
than  three-fourths  of  the  electrical  power  plants  in  the 
borough. 

The  Eiccles  (Loncs.)  Tribunal  has  given  exemption  until 
the  end  of  February  to  the  electrical  engineer  at  Baiton 
workho\ise   (4(5,  Grade  2). 


LEGAL. 

W.^R  Worker's  Bonds. 
I.s  the  City  of  London  Court,  on  Tuesday,  before  his  Honour 
Judge  Atherley-Jones,  K.C.,  the  We.stern  Union  Telegraph 
Co.,  '21,  Great  Winchester  Street,  E.C.,  sued  one  of  its 
former  electricians,  named  F.  Pinkertou,  Sydenham,  to  re- 
cover £V2  18s.  lOd.,  a  month's  wages  in  lieu  of  notice.  Mr. 
Cassie  Holden,  plaintiffs'  counsel,  said  that  the  claim  was 
brought  as  a  question  of  principle,  as  it  involved  one  of 
national  importance.  The  plaintiffs  were  carrying  out  work 
of  extreme  national  imtwrtance,  as  was  recognised  by  the 
Ministry  of  National  Service.  To  a  large  extent  their  work 
dealt  with  Government  cables  and  important  commercial 
work.  The  clann  was  made  to  establish  the  right  of  the 
company  to  compensation  for  the  injury  done  to  it  by 
the  defendant  'leaving  without  notice.  If  a  cook  left  nowa- 
days one  telephoned  to  the  Labour  Exchange  and  got  a 
substitute  at  three  times  the  wages,  but  there  were  no  men 
to  take  the  defendant's  place,  and  the  rest  of  the  staff"  were; 
working  at  very  high  pressure.  The  rule  of  the  service  was 
a  month's  notice  on  either  side.  The  company  did  not  want 
to  be  vindictive,  and  it  had  not  acted  harshly.  Defendant 
entered  the  service  in  19(19.  He  was  31  years  of  age,  and 
wa.s  originally  a  junior  electrician,  but  since  then  had  been 
a  wireless  operator  on  the  cable  steamship  Lord  Kelvin.  The 
company  recognised  the  greatly  increased  cost  of  hving 
amongst  their  employes,  and  it  commenced  to  pay  war 
bonuses  in  1915.  There  were  three  systems  in  all,  and  they 
overlapped.  One  was  paid  half-yearly  and  was  deferred,  and 
the  others  were  monthly.  But  the  payments  were  gratuitous, 
and  were  not  ])en.sionable.  Plaintiffs'  assist,int  traffic  mana- 
ger, Pauliu,  was  asked  on  June  'il.st  to  relea.se  defendant  as 
from  July  lat,  and  defendant  a.sked  if  he  could  have  his 
bonus,  although  it  was  not  technically  due  if  he  resigned 
before  .July  l.st.  That  was  objected  to,  but  the  defendant 
had  "  downed  tools,"  and  left  on  June  '29th,  much  to  plain- 
tiffs' inconvenience.  His  .salary  was  paid  on  June  29th,  as 
well  as  the  bonus  due  on  July  1st.  He  did  not  come  again, 
and  plaintiffs  now  demanded  a  month's  salary  as  defendant 
gave  no  proper  notice.  Defendant  was  now  suggesting  that 
as  there  was  a  bonus  in  plaintiffs'  hands,  payment  of  which 
was  deferred  until  next  January,  they  had  that  as  comi)ensa- 
tion  for  him  leaving  -n-ithout  notice.  But  that  was  not  so. 
as  defendant  had  forfeited  it.  Defendant  said  plaintiff's 
agreed  to  him  going  on  June  29th  as  he  had  a  better  situa- 
tion, and  there  was  no  contract  with  the  plaintiffs  for  a 
month's  notice.  He  could  not  live  on  the  £1.50  a  year  and 
bonus,  and  the  work  was  very  hard.  Judge  Atherley-Jones 
said  that  the  plaintiffs  had  behaved  with  great  fairness  to 
the  defendant,  but  Paulin  had  given  them  away  as  he  had 
waived  the  notice.  There  was  an  obligation  on  the  defend- 
ant to  give  a  month's  notice,  but  it  was  waived.  Judgment 
for  the  defendant,  without  costs.  It  would  have  been  very 
difficult  for  the  plaintiffs  to  have  proved  the  amount  of  their 
damage.  

Lighting  Regulations  Ineringed. 
.\ccoRniNG  to  a  local  paper,  at  the  Bristol  Police  Court, 
Albert  Edward  Maggs,  of  Clifton,  was  fined  £3  for  using 
electric  light  for  the  purjwse  of  advertisement  or  display 
when  the  premises  were  closed  for  cu.stomers.  Defendant 
did  not  apiiear.  It  was  jwinted  out  that  this  was  the  first 
prosecution  taken  in  Bristol.  SuiM>riutendent  Ilazell  .said  that 
the  object  of  the  Order  was  to  economise  light  in  eveiy 
respect. 


E.T.U, — We  are  informed  that  at  a  mass  meeting  of 
station  engineers  of  theE.T.U.,aresolution  waa  passed  ag:reeing  that 
for  the  next  month  new  candidates  be  admitted  to  membership  of 
the  Station  Engineers'  Section  lat  the  nominal  entrance  fee,  and 
that  after  that  date  substantial  increases  be  made. 
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CORRESPONDENCE. 

Lettert  rtetired  by  m  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  tceek.  Corrrspoiidents  should  fonvard  their  communi- 
ealiom  at  the  earliest  possible  moment,  jVi>  letter  can  be  published 
unless  we  hare  the  writer's  name  and  address  in  ovr  possession. 

Wanted:  A  Book. 

Your  leaderette  ou  tlie  aliove  subjwt  in  the  issue  of  September  (ith 
appeals  to  nie  very  strongly,  as  ou  examininjj  :!00  t)Ooks  in  our 
library.  I  cannot  find  any  tliat  really  give  luciil  data  of  faults  from 
the  erector's  point  of  view,  and  a  series  of  books  such  iis  you  sutrcest 
would  be  a  very  valuable  addition  to  our  library. 

This  Society  has  endeavoured  since  its  foundation  in  March,  I'JU. 
to  improve  the  efficiency  of  its  members  by  arranging  a  aeries  of 
tochnical  papers  each  season,  and  I  venture  to  suggest  that  the 
paix^rs  read  and  the  debates  which  followed  have  l)een  educational 
to  both  members  and  visitors. 

Three  useful  papers  on  A.c.  motors,  two  on  D.C.  motors,  and 
many  other  subjects  form  a  valuable  asset  for  reference.  fH'i 
memlwrs.  however,  are  desirous  during  the  ensuing  season  vt 
hearing  a  papier  on  .v.c.  work  on  the  lines  you  suggest — viz.,  from 
the  erector's  point  of  view. 

I  shall  be  glad  to  learn  if  any  one  of  your  subscribers  is  willing  to 
re.id  a  paper  on  these  lines  liefore  the  Society  ;  he  would  confer  a 
In-'nefit  on  our  members,  who  comprise  uianinrers,  supervisors,  and 
foremen  in  the  electrical  tnule.  and  such  a  paper  might  very  well 
loriii  part  of  a  series  of  books  such  a-s  you  recommend. 

I  shall  be  glad  to  fix  a  suitable  date  and  give  all  possible  iissist- 
ance  to  any  prosjjective  author. 

Paiwrs  on  electric  wclcing,  furnaces,  and  overheail  work  would 
be  welcome. 

Chas.  J.  Banister, 

//««.  Secret  aril,  .Vatiomil  Axmcintinii  of 
.Sii/irrrishifi  h'lrctrifiiiiis, 
."•o.  f'Iiip3te.id  .Street,  Vari^ons  (irecn.  S.W., 
S,/:trmhr,-\r,tI,     I'Mn 


BUSINESS  NOTES. 

Merton's. — Tt  wa.s  announced  in  tha. daily  Press  that  a 
meeting  of  Messrs.  Henry  R.  Merton  &  Co.,  Ltd..  was  to  be  held 
this  week  to  consider  a  proposal  to  place  the  company  in  voluntary 
liquidation.  It  has  since  been  reported  that  the  meeting  was  held 
on  Tuesday,  but  that  no  statement  would  be  issued  as  the  business 
was  purely  private  and  did  not  concern  anyone  but  the  share- 
holders. The  Finaiwiul  Tiiiiex  remarks  that  just  over  two  years 
ago  the  ii^oO.OOii  of  shares  formerly  held  by  German  firms  were 
transferred  to  British  subjects. 

Increased  Capital. — Bolckow,  V.\U(ihan  &  Co.,  Ltd. 

are  about  to  increa.se  their  share  capital  by  £1.000,000  to 
£5.000.000. 

Liquidations. — Telephone  Devei.op.ment  Co.,  Ltd.— 

Meeting  October  Kith,  22-28,  Broad  Street  Avenue,  E.G.  2,  to 
hear  anaccoimt.of  the  winding  up  from  the  liquidators,  Messrs. 
.1.  E   Kingsbury  .and  A.  .inns. 

Bka/imax  Street  Railway  Co.,  Ltd.— Meeting  October  17th 
at  River  I'late  House,  E.G.,  to  hear  an  account  of  the  winding  up 
from  the  liquidator,  Mr.  H.  Tattam. 

United  Vacuum  Cleaner  Co.,  Ltd.— This  company  is  winding 
up  voluntarily,  with  Mr.  F.  G.  Tuke  as  liquidator. 

Boole  Notices. — "  Science  Abstracts."    Sections  A  and  B 

Vol.  XXI.  Part  VIII.  August  31st,  1918.  London  :  £.  &  F.  N 
Spon,  Ltd.     Price  Is.  i;d.  net  each. 

"  J'liireidinys  of  the  Incorporated  Municipal  Electrical  As.socia- 
tion  for  1918."     London  :  Wyman  A:  Sons,  Ltd.     Price  5s. 

Jleauiii  .Journal  (Spanish  edition).  Vol.  II.  No.  3.  September, 
lf<l>.     London  :  King's  House,  Kingsway,  W.C. 

■■  Adelaide  Municipal  Tramways.  "  Pp.  13,  figs.  23.  A  full 
illustrated  description  of  the  undertaking,  reprinted  from  the 
Tnniiwijijaiiil  Raihruf/  \V,,rl<l.     Vol.  XLIII.     June  13th,  1918. 

'■  Incandescent  Electric  Lamp  Handbook."  -We  have  received 
from  the  British  Thomson-Houston  Co  ,  Ltd.,  a  new  edition 
of  their  excellent  little  handbook  on  standard  incandescent 
electric  lamps,  called  "  Handbook  No.  1  A. "  The  widespread  demand 
for  the  first  lamp  handbook  issued  has  caused  the  company  to  issue 
this  second  edition,  giving  the  latest  revised  Association  sale  rules, 
terms  and  conditions,  on  incandescent  electric  lamps.  The 
opportunity  has  been  taken  to  make  this  edition  a  more  complete 
one  in  respect  of  the  definitions  and  terms  used  in  the  lamp  trade 
,;iiid  lighting  industry.  It  contains  an  interesting  and  inform- 
ing article  on  the  ■'  Lumen. "  the  new  unit  of  light-rating  for 
electric  lamps,  and  its  method  of  application  in  solving  illumina- 
tion problems.  There  is  also  a  very  complete  list  of  photometric 
units,  standards,  and  definitions,  setting  forth  the  new  units  of 
illuminating  engineering,  and  clearly  defining  and  describing  each. 
These  new  units  of  illuminating  engineering  should  be  familiar  to 
all  electrical  engineers  and  cpntractors,  as  they  are  likely  to  become 
definite  units  of  the  lighting  industry,  just  as  the  electrical  units 
have  liecome  known  to.  and  used  by,  the  electrical  trade.  This  hand- 
book is  issue;l  for  the  use  of  the  electrical  trade  and  electrical 
engineers,  and  copies  can  be  obtained  from  the  Lamp  and  Wiring 
Supplies  Department,  at  Mazda  House,  77,  Upjjer  Thames  Street 
Loudon,  E.G.  4.  ' 


The  Banks  and  Industrial    Restoration  After  the  War. 

— At  the  meeting  of  the  London  City  and  Midland  Bank  called  to 
approve  the  agreement  for  the  am.algamation  with  the  Lundon 
.loint-Stock  Bank.  Sir  Edward  Ilolden,  in  the  course  of  an 
exhaustive  speech,  which  industrial  students  would  do  well  to  read, 
said  that  bankers  were  confronted  with  the  problem  of  restoring 
the  industries  of  the  country  after  the  war  to  the  condition  which 
they  previously  occupied.  The  concerns  which  hail  been  converted 
from  peiicc  production  into  munition  factories  would  ha\'c  to  1h' 
reconverted  to  their  original  condition.  In  the  case  of  a  numbir 
of  those  branches  of  industry  which  had  continued  in  their  pre- 
war occupation,  such  as  those  producing  for  home  consumption 
and  for  exjiort,  the  plant  and  machinery  ha<l  been  allowed  to  nm 
down,  and  it  would  bfe  necessary  to  renovate  them  and  bring  them 
up  to  date,  and  even  to  a  better  condition  than  before  the  war. 
Large  sums  of  moue.v  would  have  to  be  found  for  the  purchase  of 
raw  material,  and  large  sums  would  also  be  required  to  im|irove 
the  tr.ade  position  generally.  It  was  estimated  that  no  less  than 
300  millions  sterling  would  be  re(iuired  for  these  purposes,  and 
credit  would  in  some  way  have  to  be  created  for  tliat  amount. 
Large  and  powerful  banks  were  indispensable  for  the  purpo.se.  The 
second  rea-son  why  these  amalgauuitions  hatl  taken  )ilaci>  was 
that  every  effort  should  be  made  to  retain  London  a-s  th(!  financial 
centre  of  the  world.  One  of  our  principal  competitors  in  tln'  future 
would  be  Germany,  and  just  as  the  Germans  made  great  jvrc]iara- 
tions  for  the  war  by  increasing  their  armies  and  supplying  them- 
selves with  large  amounts  of  gold  and  munitions  of  war,  sn  they 
were  at  the  present  time  making  their  preparations  for  after-war 
tratie.  These  preparations  took  the  form  not  only  of  a  continua- 
tion of  the  Darlehnskivssen,  but  .also  of  enlarging  and  strengthening 
their  joint-stock  banks  by  amalgamations  and  by  the  opening  of 
new  branches.  As  a  result  of  their  amalgan^ations.  it  was 
estimated  that  the  Deutsche  Bank  at  the  jiresent  time  had  over 
30O  millions  sterling  of  deposits,  the  Disconto-Gesellschaft  over 
200  millions,  and  the  Dresdner  over  170  millions,  in  additinn  to 
which  it  must  be  remembered  that  each  of  these  three  lianks  was 
affiliated  with*'a  number  of  smaller  banks,  over  wdiich  they 
exerci.sed  direct  control,  and  also  a  number  of  banks  with  which 
they  were  indirectly  connected.  For  example,  the  Deutselu-  Hank 
was  at  the  head  of,  and  directly  controlled,  abanking  group  cnnsist- 
iug  of  2."j  banks  with  total  deposits  of  about  150  millions,  while  the 
group  of  the  Disconto-Gesellschaft  was  made  up  of  1 4  banks  with  total 
deposits  of  over  300  millions.  The  Dresdner  Bank  also  had  a 
number  of  affiliations.  These  were  the  three  principal  German 
banks  with  which  they  would  have  to  compete,  and  to  do  so 
successfully  they  must  meet  them  on  a  fair  equality  of  size.  By  the 
amalgamations  which  had  taken  place  in  this  country  our  banks  hail 
grown  at  the  present  time,  excluding  affiliations,  to  a  magnitude 
measured  by  300  millions  of  deposits  in  the  case  of  this  bank  when 
this  arrangement  was  completed.  2 13  millons  for  Lloyds  Bank,  23ii 
millions  for  the  London  County  and  Westminster  and  Parr's  Bank, 
212millions  for  Barclays,  and  176millions  for  the  National  Provincial 
and  Union  Bank  of  England.  The  bankers  had  been  determined,  not- 
withstanding strenuous  opposition,  that  it  should  not  be  alleged 
against  them  that  they  had  not  made  full  preparations  for  meeting 
the  international  trade  competition  which  would  arise  after  the 
war,  and  that  they  had  not  done  everything  in  their  power  to 
retain  London  as  the  financial  centre  of  the  world. 

The     Pulvermacher    Belt:     New    Zealand     Prohibits 

Import. — The  .\eic  /eulaud  Gicrtte  of  June  27th  contains  copy  of 
an  Order  in  Council  of  June  18th,  1018,  prohibiting  the  import.itiou 
into  New  Zealand  of  electric  or  galvanic  api)aratu8  known  as 
Pulvermacher's  Electrical  Body  Battery.  Pulvermacher's  Galvanic 
Dry  Combined  Bands,  Pulvermacher's  No.  34  Electro-galvanic 
Deafness  Chain,  and  of  any  electric  or  galvanic  apparatus  vended 
by,  or  on  account  of,  the  Electrological  Institute  (.1.  L.  Pulver- 
macher A;  Co..  Ltd.).  5(),  Ludgate  Hill,  London.  E.G.,  and  of  all 
written  or  printed  advertising  m,atter  relating  solely  or  principally 
to  such  apparatus. — Boarrl  »/'  Tradi-  .Jonriuil. 

For  Sale.  —  Tynenioutli  Corporation  lias  for  disposal 
one  three-wire  balancer  booster  set  by  Siemens  Bros.  Particulars 
are  given  in  our  advertisement  pages  to-day. 

Falk,   Stadelmann  &  Co.,  Ltd.— With  reference  to  the 

letter  in  our  "  Correspondence"  columns,  last  week,  from  the 
Cable-makers'  .\ssoeiation,  we  are  informed  by  Messrs.  Falk, 
Stadelmann  iV:  Co,,  Ltd,,  that  the  paragraph  reprinted  from  ,lohu 
Hull  contains  statements  which  are  not  in  accordance  with  facto) 
and  which  should  be  corrected.  The  business  was  established  lit 
this  country  in  l.Stil  (37  years  ago),  and  was  incorporated  afi 
a  company  in  1887.  It  has  always  been  reputably  connected 
with  the  lighting  industry,  and  had  made  considerable  efforta 
in  fostering  British  industries,  as  reference  to  pre-war  catalogues 
shows.  The  company  is,  and  always  has  been,  a  private  one^ 
practically  the  whole  of  the  capital  having,  from  its  inception, 
been  held  by  British  subjects.  A  small  proportion  (.and  that 
principally  in  preference  shares,  which  have  no  control  whatever 
in  the  affairs  of  the  company)  was  origjnally  held  by  an  enemy 
subject.  After  the  outbreak  of  the  war.  the  company  desired  to 
extinguish  this  interest,  and  these  shares  were  accordingly  vested 
by  the  Board  of  Trade  in  the  Public  Trustee,  and  subsequent^ 
acquired  by  the  company  under  the  Trading  with  the  Enemy  Aot 
(1916),  so,  that  not  only  is  the  company  "All  British."  but  also  its 
entire  capital.  We  understand  that  Messrs.  Falk,  Stadelmann  and 
Co.,  Ltd.,  are  willing  to  give  any  member  of  the  trade,  including 
BIr.  L.  B.  Atkinson  or  any  other  members  of  the  Cable-makers' 
Association,  any  information  they  may  desire  with  regard  to  the 
constitution  of  their  company.  ^' 
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South  African  Trade  Report.— The  report  of  H.M.  Trade 

Commissioner  in  South  Africa  for  1917  wa9  published  yesterday. 

Trade  Announcement. — Mr.  Leslie  Millek  announces 

that  owing  to  increased  business  he  has  removed  to  larjrer  manu- 
facturing- premises  at  70.  Sanderstead  Road,  South  Croydon,  Surrey. 
Telephone  :  Xo.  2117  Croydon. 

Catalogue.  —  The  Ge.nkral  Electkip  Co.,  Ltd.. 
i^iueeu  A'ictoria  Street,  London,  E.C.  4. — Catalogue  of  2M  pp. 
(.\  Section,  1918  edition),  relating-  to  high-tension  switchgear. 
Illustrations,  descriptive  notes,  tabulated  details  and  prices,  and 
dimension  drawings,  appear  relating  to  oil-break  switches  and 
switch  panels,  truck  type  switchgear,  tension  limiters  and  lightning 
arresters.  limiting  resistances,  choking  coils,  isolating  links, 
underground  switch-boxes,  relays,  static  leakage  detectors,  &o. 

Competition  in  China  After  the  War.— lu   tlic  course 

of  a  lengthy  speech  to  the  shareholders  of  the  Pekin  Syndicate. 
Ltd..  in  London,  on  Jlonday.  the  chairman,  Jlr.  T.  A.  Barson,  made 
the  following  interesting  remarks  on  the  iiuestion  of  after-the-war 
competition  in  China  : — 

"Tliece  «ill  be  keener  competition  than  ever  after  the  war. 
.Tap.an.  whose  industrial  progress  has  been  particularly' favoured  by 
the  European  war,  will  uaturally  fight  hard  to  retain  her  position. 
France,  with  her  go-ahead  policy,  is  making,  and  will  continue  to 
make,  big  strides  in  industrial  enterprises.  America — particularly 
during  the  war — has  had  glaring  proof  of  the  demands  of  China 
for  machinery,  and  the  chances  of  obtainingraw  materials  from  her. 
German  intliience  has  been  checked  somewhat,  but  she  will 
endeavour  to  renew  her  efforts  liiore  vigorously  than  ever  after 
peacfc  is  declared.  It  is  to  be  hoped  that  our  Government  is  fully 
awake  to  the  possibilities  for  British  trade  over  there,  and  will  lio 
everything  possible  to  help  to  secure  for  Great   Britain  a  share  of 

_,the  business  of  this  wonderful  country.  I  am  not  trying  tb  ymse 
f£  a  European  expert  on  China.  I  oft-times  doubt  whether  there 
a  in  existence,  but  F  have  had  some  experience  of  the  people  and 

"customs,  and  I  as.sure  you  that  to  a  European  both  are  full  of  surpi-ises. 
There  is  a  lot  of  work  still  to  be  done,  but  the  possibilities  and 
jirospecta  are  great,  .  .  .  Trust  on  the  part  of  the  Chinese  has 
taken  the  place  of  suspicion,  and  they  are  now  as  anxious  tc  accept 
our   help  in  the  development  of  their  country  as  we  are  pleased  to 

■  offer  it." 

Lantern  Slides. — The  IjIverpool  Electrk  al  Engin- 
eering Co..  18,  Vauxhall  Road,  Liverpool,  desires  the  loan  of 
lantern  slides  connected  with  any  branch  of  the  electrical  industry 
for  use  at  the  evening  classes  for  the  afiprentices  and  junior 
members  of  the  firm. 

Messes.  E.  Bexnis  &  Co..  Ltd.,  28,  Victoria  Street,  S.W.  1,  have 
a  large  number  of  lantern  slides  dealing  with  development  and 
present  practice  in  connection  with  automatic  stokers,  coal  elevators, 
conveyors.  &c.,  for  loan  for  lecture  purposes. 

Patents   and  Alien    Enemies. — Applicatii  m    1ms    been 

nvMle  to  the  Board  of  Trade  by  Messrs.  William  Suckling  A:  Sons, 
Birmingham,  to  avoid  or  suspend  Patent  Xo.  26,43<i/o7  granted  to 
Bosch  for  sparking  plugs. 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — THKEATENEn  Strike. -At  a  mass  meeting 
of  Corporation  employes  in  connection  with  the  strike  of  certain 
sections  of  municipal  workers,  the  employes  of  the  gas  and  elec- 
tricity departments  notified  the  Corporation  that,  unless  an  agree- 
ment was  arrived  at  within  a  reasonable  time,  they  would  also 
strike.  The  gas  workers'  strike  wouki  be  in  sympathy  with  the 
other  departments,  but  the  workers  in  the  electricity  depai-tment 
ilemand  an  increase  of  :<s.  9d.  per  week  to  bring  their  bonus  on  a 
level  with  the  £1  per  week  granted  to  the  gas  workers  in  Jlarch 
last.  The  Council  has  intimated  its  willingness  to  grant  this 
increase  as  from  the  date  of  the  men's  application,  August  17th. 

Aberystwyth. — Hvdro-eleotric     Scheme.  — The     T.C. 

has  again  referred  the  question  of  a  hydro-electric  scheme  to  the 
Public  Works  Co^nmittee  for  a  report.  Dr.  Harries  informed  the 
Oouncil  that  there  would  not  be  the  slightest  difficulty  in  getting 
l.OOO  or  2,000  n.P.  from  the  weir,  without  storage. 

Ammanford. — Electricity  Charres. — The  owner  of  tlie 

e'ectricity  works,  Mr.  W.  Herbert,  has  given  notice  to  the  Council 
that,  unless  the  price  paid  to  him  for  energy  is  advanced  by  25  per 
cent,  for  private  lighting,  and  by  .")0  per  cent,  for  public  lighting 
;ind  power,  he  wishes  to  terminate  the  agreement.  The  Council 
liiis  sought  legal  opinion  as  to  Mr.  Herbert's  powers  to  increase 
meter  rents  by  .'■)00  per  cent. 

Aston-under-Lyne. — National  Electricity  Supply. — 

The  T.C.  has  adopted  a  resolution  of  the  E.S.  Committee  protesting 
against  the  embotiimeut  in  legislation  of  the  recommendations  of 
the  terms  of  purchase  by  the  State  of  generating  stations  and 
transmission  lines,  as  recommended  by  the  Electric  Power  Supply 
CommittW  (B.  of  T.),  on  the  ground  that  the  terms  would  penalise 
]n-iidently-managed  undertakings  and  place  a  premium  on  under- 
takings which  have  failed  to  create  depreciation  and  reserve  funds 
(Clause  r>i;  B),  and  also  against  the  recommendation  to  confiscate 
sinking  funds  and  then  to  require  municipal  authorities  to  discharge 
their  loan  obligations  (Clause  .'jU  F).  In  the  event  of  such  a  Bill 
being  introduced,  the  Parliamentary  Committee  of  the  Council  is  to 
be  instructed  to  rigorously  oppose  it. 


Barnsley.  —  Electricity    Supply.  —  The    T.C.    has 

requested  the  acting  borough  electrical  engineer  to  prepare  a  special 
report  on  the  cost  of  supplies  of  electricity  to  new  consumers,  ard 
ifioreased  supplies  to  existing  ones. 

Bradford. — ^L-^in.s  Exten.sions. — The  Electricity  Com- 
mittee has  authorised  the  extension  of  the  mains  to  Bowling  Iron 
Works,  at  a  cost  of  t: 204,  and  at  New  Cross  Street,  at  a  cost  of 
-*:420,  including  transformer  equipment. 

Bury  St.  Edmunds. — ^'ear's  AVorking. — In  his  rcjuirt 

for  the  past  year,  the  borough  electrical  engineer  states  that  the 
stand-by  margin  of  plant  is  insufficient,  and  that  after  the  -war  the 
works  will  probably  be  unable  to  meet  the  demand.  He  recom- 
mends that  the  mains  be  extended  to  the  X'orthgate  district  without 
delay  ;  with  the  necessary  switchgear  this  is  estimated  to  cost 
.1:2.500.  The  price  at  present  paid  tor  coal  is  :!ls.  jier  ton.  against 
2Gs.  last  year  and  15s.  in  1914.  The  income  for  the  year  amounted 
to  £ (1.544.  an  increase  of  £l.(;69over  the  previous  year,  and  the 
expenditure  to  .£ 4, G04,  against  JCS.S28.  Capital  charges  absorbed 
£2,208,  leaving  a  debit  balance  of  -i;2CS,  compared  with  £1.0:!7  in 
the  previous  year.     Units  sold  numbered  :W1.197,  against  291,.507. 

Coatbridge. — Valuation. — At  the  Coatbridge  Valuation 

Court  the  Assessor  agreed  to  a  reduction  of  £202  on  the  Coatbridge 
and  Airdcie  E.S.  Co.'s  valuation. 

Colchester. — Price    Increase. — The    E.S.    Committee 

proposes  to  increase  the  charges  for  electricity  by  a  further  10  per 
cent. 

The  Director  of  Army  Contracts  ha.i  informed  the  Council  that 
the  proposal  to  increase  the  price  of  electricity  supplied  by  contract 
cannot  be  sanctioned  :  the  ('ouncil  is  seeking  the  advice  of  the 
L.G.B.  on  the  matter. 

Continental. — Si'ain. — .\    concession    has   been    granted 

lor  the  utilisation  of  the  water  power  of  the  river  Cubillas,  at 
Ablote  (Province  of  Granada),  for  the  generation  of  electricity. 

Sweden. — The  Myssjo-Oviken  Kraft  Aktiebolag  is  the  name  of 
a  new  company  farmed  to  establi*  an  electricity  undertaking  at 
Kovra. 

Darwen.— Year's    Working. — -There    was    a    loss    of , 
£1,868  on  the  past  year's  working  of  the  T.C.  electricity  under- 
taking. 

Denby  and  Cumberworth.— Prov.  Order. — The  I'.D.C. 

has  decided  not  to  oppose  the  application  of  the  Electrical  Distri- 
bution of  Yorkshire.  Ltd.,  for  a  prov.  order  to  supply  electricity 
w-ithin  its  area. 

Derry. — Price  Increase. — The  Coriwratiou  has  in- 
creased the  charges  for  electricity  by  a  further  15  percent.,  making 
U)  per  cent,  over  pre-war  prices. 

Dover. — Wares. — A  d(;mand  of  the  Kent  Division  of 
the  Workers'  Union,  that  the  war  bonus  of  employes  at  the  elec- 
tricity works  be  increased  to  £1  per  week,  plus  12}  per  cent.,  has 
been  granted  by  the  Corporation. 

Dublin.  —  Proposed    Curtailment     of     Supply. — 

Speaking  at  the  Dublin  Rotary  Club.  Mr.  Lorcan  Sherlock,  T.C, 
who  has  been  so  long  associated  with  the  Corporation  electricity 
supply  undertaking,  stated  that  he  proposed  submitting  to  the 
Corporation  various  suggestions  for  the  curtailment  of  lighting 
facilities,  private  and  public,  including  the  taking  of  power  supply 
during  daylight  hours  where  possible,  and  the  cancellation  of 
unnecessary  trains  and  tramcars,  while  he  would  ask  for  a  reduction 
of  office  fires  and  police  inspection  to  discover  coal  hoarding.  The 
Corporation,  said  Mr,  Sherlock,  did  not  wish  to  cut  down  any  user 
of  electricity  by  a  single  unit.  It  had  fought  a  successful  cam- 
paign to  prevent  the  electricity  undertaking  passing  into  the  hands 
of  private  individuals  or  companies,  and  it  wanted  to  make  the 
concern  a  paying  one.  He  wanted  support  to  enable  the  Corporation 
to  secure  increased  supplies  of  coal — if  neces s.niy,  from  those  who  had 
stocks  in  largequantity — so  that  it  might  keepemployed  the  industries 
controlled  by  the  1 .300  motor  concerns  who  were  its  customers. 
By  cutting  down  the  supply  of  electricity  for  lighting,  the  Cor- 
poration would  be  depriving  itself  of  the  customers  who  were  the 
best  payers— those  who  paid  the  largest  price  per  unit.  This  policy 
was  bound  to  result  in  a  large  deficit  on  the  undertaking,  and  the 
charges  for  power  would  have  to  be  increased,  so  that  the  loss 
might  be  reduced  and  no  further  burden  be  thrown  on  the  general 
ratepayers.  He  added  that  whatever  regulations  operated  in  regard 
to  electricity  must  also  apply  to  gas,  Mr,  Kevin  Kenny  expressed 
the  view  that  the  Corporation's  proposed  arrangement  with  the 
promoters  of  the  scheme  for  harnessing  the  Litt'ey  at  Lucan  for 
electricity  purposes  might  relieve  the  situation  ;  but  Mr,  Sherlock 
said  the  Lucan  scheme  could  not  be  put  into  operation  this  year, 
even  if  it  were  adopted. 

The  Pembroke  (Dublin)  Urban  Council  has  decided  on  a  reduction 
of  the  public  electric  lighting, 

Dundalk. — Price  Increase.— The  LT.D.C.  has  applied 
to  the  B.  of  T.  for  power  to  increase  the  maximum  charges  for 
electricity  as  follows  :— Up  to  20  units  per  quarter,  from  13s.  4d. 
to  15s.  ;  over  20,  from  8d.  per  unit  to  9d. 

Folkestone. — Price  Increase. — The  Electricity  Supply 

Co.  has  informed  the  T.C.  that  from  the  commencement  of  the 
September  quarter  the  price  of  energy  to  the  Corporation  will  be 
increased  by  Jd.  per  unit,  plus  15  per  cent.,  in  lieu  of  the  previous 
advance  of  }d.  per  unit,  plus  15  per  cent. 
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Halifax. — Early  C'LofiXR. — A  mass  meetinjr  of  shop- 
keepers, recently  addressci  by  Mr.  W.  M.  Ro^eraon.  borough 
electrical  enjrinet'r,  decided,  with  a  view  to  economisinir  lightinsr. 
that  all  shops  ahould  close  at  '  p.m.  on  Fridays,  S  p.m.  on  Satur- 
days, and  6  p.m.  on  other  week  days. 

Harrogate. — Plblic  LniHTiNii. — The  T.C.  has  decided 

that  all  Corporation  liffhts  shall  be  extini;uished  throughout  the 
winter  before  lu.liu  p.m.  ;  street  lamps  are  to  be  lighted  an  hour 
later  than  last  winter. 

Hove. — Year's  AVorkixg. — The  ptist  year's  workinur  of 
the  Hove  and  .Vldrington  electricity  undertakings,  owned  b>  the 
Hove  T.C,  resulted  in  a  net  profit  of  £1,:<S0.  again.^t  t74.'>  in  the 
previous  year.  Owing  to  the  war  there  was  great  difficulty  in 
effecting  repairs  during  the  year :  four  of  the  engines  had  to  lie 
entirely  dismantled  and  re-erected,  and  as  it  was  imtxissible  to 
obtain  new  parts,  old  ones  were  used.  Compared  with  the  previous 
year,  the  cost  of  fuel  increased  by  lis.  !ld.  per  ton. 

Kelghley. — Year's  Work  inc. — For  the  first  time  since 
H'l  1  the  annual  accounts  of  the  Corporation  Electricity  Department 
show  a  loss,  amounting  to  £'>'Jl  :  in  the  previous  year  there  was  a 
profit  of  .i:223.  .V  great  de.al  of  trouble  was  experienced  during  the 
year  with  all  the  turbo-generators,  and  for  weeks  together  the  con- 
tinuity of  supply  depended  upon  one  set.  The  trouble  with  the 
.),Ol'0-KW.  set  has  been  located,  and  the  old  plant  is  now  running 
better  than  at  any  time  since  its  installation.  The  total  capacity 
of  the  plant  is  now  10,000  KW.  The  gross  revenue  for  the  year 
was  £2:!, 51,0,  compared  with  £2.S,(i22,  whilst  the  expenditure 
amounted  to  £24,725,  against  £l'.»,5y2.  Capital  charges  amounted 
to  £y,-123.  against  £8,806.  Units  sold  totalled  8,510,366,  against 
8,011.991.  including  private  lighting,  489.472,  against  250,216  ; 
public  lighting,  26,450.  against  22.300;  power,  7,620,831,  against 
7,337,926;  and  traction,  373,543,  against  401,549.  The  number  of 
consumers  increased  from  710  to  747,  and  the  maximum  demand 
from  3,256  KW.  to  3.703.  The  total  works  cost  per  unit  was  ■li'M., 
against  ■58d..  and  the  over-all  cost  was  ''.f5ii.,  against  'Sid.  ;  the 
average  price  obtained  increased  from  ■85d.  per  unit  to  ■92d. 

Limavady. — Public  Lighting. — The  Town  Hall,  which 
has  been  without  illumination  since  the  closing  down  of  the  local 
gasworks  last  April,  has  now  a  complete  electric  light  installa- 
tion, and  the  U.D.C.  is  proceeding  with  the  lighting  of  the  streets 
with  electricity. 

Londonderry. — Price  Ixcrea.se. — The  Coi-poration  has 
increased  the  price  of  electricity  by  15  per  cent.,  making  an  advance 
of  40  per  cent,  since  1914. 

Linthwaite.— Proposed  E.L. — The  U.D.C.  has  appointed 
a  Committee  to  consider  the  relative  cost  of  gas  and  eleetric 
lighting. 

Penistone. — Mains  E.\tensiox.s. — The  U.D.C.  has  given 
parmission  to  the  Yorkshire  E.P.  Co.  to  extend  its  mai^s  to 
Stocksbridge,  by  means  of  overhead  wires. 

South  Africa.— JoHAXXESBURO. — The  Finance  Com- 
mittee has  recommended  an  increase  of  10  per  cent,  on  the  elec- 
tricity accounts,  which  will  return  £20,000  per  annum. 

Cape  Town. — A  recent  temporary  failure  in  the  supply  of 
electricity  in  the  suburban  area  was  due  to  a  rat  causing  a  fault  on 
the  11, 000- volt  switchgear  at  the  central  power  station. 

Sheffield.— Y'ear's  Working. — The  total  revenue  of 
the  Corporation  E.S,  department  for  the  year  ended  March  2oth 
last,  amounted  to  £687,580,  against  £505,561  in  the  previous  year, 
and  the  expenditure,  including  income-tax,  to  £416.883,  against 
£292.046.  Of  the  balance,  interest  absorbed  £64,247,  against 
£55,755,  and  sinking  fund  £71,107,  against  £62,265,  leaving  a 
credit  balance  of  £133,372,  against  £95,494.  These  figures  include 
the  following  amounts  relating  to  the  Installation  and  Motor 
Department  :— Revenue,  £47,923  ;  expenditure,  £44,393  ;  capital 
charges,  £1,223;  profit,  £2,306,  Units  sold  were— for  lighting, 
8,371.532,  against  7,311,245  ;  public  lighting,  8,861,  against  2,767  : 
power,  138,745.140,  against  94,899,504  ;  heating,  1,763,214,  against 
1,443,659;  and  traction,  23,562,260,  against  22,819,683;  total, 
172,451,007,  against  126,476,858.  The  number  of  consumers 
increased  from  7,556  to  7.722,  and  the  maximum  demand  from 
46,493  k.v.a.  to  57,338.  The  capacity  of  the  station  is  now 
68.225  KW.  The  renewals  fund  stands  at  £338,644.  The  cost  per 
unit  sold  was  ^d.,  against  ■68d.,  and  included  fuel  and  removal  of 
ashes,  •34d,  ;  other  generating  expenses,  'Oyd,  ;  distribution,  •08d.  ; 
and  capital  charges,  •19d.  The  average  prices  obtained  wefe  :— 
Lighting  and  heating,  2  32d. ;  power,  •79d.  ;  total  average 
price,  ■88d. 

Price  Increase.— From  the  September  meter  readings,  elec- 
tricity supplied  by  the  Corporation  at  2d.  per  unit  and  under  is  to 
be  subject  to  an  increase  of  45  per  cent,,  in  lieu  of  the  present 
increase  of  33  J  per  cent, 

Southport. — Control  of  Electricity  Department. — 

At  a  meeting  of  the  T.C,  on  the  10th  inst..  a  motion  was  put 
forward  for  the  control  of  the  gas  and  electricity  departments  to 
be  under  one  committefe,  in  order  to  avoid  competition. 

Wages.— A  letter  from  the  E.P.E.A.,  asking  for  the  12}  per 
cent,  bonus  to  be  granted  to  the  technical  staff,  was  adjourned  for 
further  information. 


Thirsk. — Public  Lighting. — The  Parish  Council  has 
agreed  to  accept  the  tender  of  the  Electric  Lighting  Co.  to  light 
29  street  lamps  at  £2  33.  3d.  per  lamp  per  annum,  nn  increase  of 
8s.  3d.  over  the  previous  year. 

United  States. — Fiel  Economy. — The  New  York  Times 

states  that  the  Fuel  Adminiatratiou  announces  that  records  show 
that  a  saving  of  over  ilu,<i00  KW. -hours  Cequal  to  100  tons  of  coal) 
was  made  on  the  first  of  the  "  lightless  nights  "  in  the  borough  of 
Manhattan.  The  figures,  it  is  stated,  indicate  a  coal  economy 
through  the  "lightless  nights  "  of  40,000  tons  a  year  in  Manhattan 
alone.  The  national  saving  is  estimated  at  "  more  than  I,ooO,iiOLi 
tons  of  coal  a  year." 

Walsall. — Year's  Working. — The  year  ending  Mardi 
31st  last  resulted  in  a  loss  of  £3.999  on  the  Corporation  electricity 
department,  compare<l  with  a  deficiency  of  £8,988  in  the  previous 
year. 

Waiton-on-Thatnes. — Price    Increase. — The    Council 

has  decided  to  protest  to  the  L.G.B.  against  the  proposal  of  the 
Urban  Electric  Supply  Co.  to  advance  the  price  for  electricity  from 
7d.  to  sd.  per  unit. 

Warrington. — Extension. — The  Corporation  has  received 
the  coiLsent  of  the  Warrington  R.D.C  to  supply  electricity  to  the 
works  of  W,  Mortimer  i;  Co.,  which  are  in  the  area  of  the  R,D,C, 

Wishaw.  —  Year's  Working. — The  T.C.  electricity 
undertaking  showed  a  profit  of  £  1,047  for  the  jiast  year,  against  a 
loss  of  .£242  in  the  preceding  year. 

Winchester. — Price  Increase. — The  T.C.  has  increased 

the  price  of  electricity  for  all  purposes  by  a  further  15  per  cent, 
from  the  end  of  the  September  quarter,  making  a  total  increase  of 
40  per  cent,  over  pre-war  rates. 

Wolverhampton. — Year's  Working. — For  the  past  year 

the  revenue  of  the  Corporation  electricity  department  amounted  to 
.£121,172,  against  .£76,744  in  the  previous  year.  The  gross  profit 
was  £17,242,  but  after  meeting  capital  charges  (interest,  £9,290  ; 
repayment  of  capital,  £15,493  ;  and  income-tax,  £1,583)  there  was 
a  debit  balance  of  £9,124.  The  reserve  fund  increased  from 
£14,944  to  £19,565.  The  cost  of  fuel  increased  from  £28,930 
to  £67,589,  and  wages  increased  by  £10,018.  The  number  of  units 
sold  for  power  purposes  atlvanced  from  13,222,504  to  28,144,937. 


TRAMWAY  AND  RAILWAY  NOTES. 


Blackburn. — Y'ear's    Working. — The    annual    report 

states  that  there  was  a  profit  of  £6,971  on  the  Corporation  tram- 
way undertaking  for  the  past  year. 

Continental.— Italy. — The  Pall  Mall  Gazellf  states  that 
a  group  of  English  steel  manufacturers  has  offered  to  provide  the 
rolling  stock  and  material  for  a  projected  tramway  to  connect 
Rome  and  Ostria. 

Dublin. — Goods  Traffic  on  Tramways. — At  a  meeting 

of  the  Irish  Sub-Committee  appointed  to  inquire  into  matters 
relating  to  inland  transport,  Mr.  Dockrell,  of  the  Dublin  Industrial 
Development  Association,  expressed  the  opinion  that  better  use 
should  be  made  of  the  tramways,  which  should  be  linked  up  with 
the  docks,  and  distribute  goods  through  the  city.  The  tramways 
already  carried  and  delivered  parcels  very  efficiently,  and  also 
carried  gravel  from  Howth  to  the  outlying  suburbs.  Motor  lorries 
would  do  very  well  for  parcels  but  tramways  would  be  much  better 
for  loads  of  from  10  to  20  tons.  The  chairman  of  the  Port  and 
Docks  Board  said  that,  with  so  many  concerns  generating  electricity 
in  Dublin,  it  was  impossible  to  get  cheap  power  ;  energy  could  be 
obtained  at  half  the  price  from  one  central  station.  He  also 
suggested  that  a  tunnel  should  be  constructed  under  the 
Liffey. 

Leeds. — Proposed  Extensions. — The  Tramway  Com- 
mittee is  considering  several  schemes  for  tramway  extensions  in 
connection  with  the  proposed  development  of  the  garden  suburbs. 
The  Committee  last  week  inspected  the  Middleton  housing  scheme, 
the  connection  of  which  with  the  existing  system  will  involve 
the  building  of  4  miles  of  new  track.  Schemes  for  extensions  to 
Hawkerworth  Wood,  Roundhay,  and  other  places  are  also  before 
the  Committee.  It  is  probable  that  a  high-speed  system,  up  to  30 
miles  an  hour,  will  be  adopted. 

Liverpool. — Referring  to  the  overcrowding  of  the  tram- 
ways, it  was  stated  at  a  meeting  of  the  Tramways  Committee  that, 
provided  materials  and  labour  could  be  obtained,  100  cars  at 
present  unused  could  be  put  into  service. 

London. — Wages. — The  offer  of  the  Railways  Executive 
of  4s.  per  week  advance  to  adult  employes,  and  2s.  per  week  to 
those  under  18,  has  been  rejected  by  the  N.U.R. 
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Otley.— Faees. — After  repeated  protests  against  the 
increased  fares  on  the  Guiseley-Otley-Burnley  railleas-traction 
section  of  the  Leeds  Corporation  tramways,  the  Otley  U.D.C.  has 
referred  the  matter  to  the  B.  of  T. 

Thornaby. — Proposed  Purchase. — ^The  Tramways  Com- 
mittee has  recommended  the  T.C.  to  join  with  Stockton  in  the  pur- 
chase of  the  Stockton  and  Thornaby  tramway  undertaking;,  subject 
to  the  division  of  the  coat  being  based  upon  the  population. 

United   states. — Tramway   Rates. — Executives  repre- 

sentintr  practically  every  important  tramway  system  in  the  U.S.A. 
met  in  New  York  in  August,  says  the  liailnaij  Xeir.-:.  to  consider 
the  action  of  the  National  War  Labour  Board  in  increasing  by  an 
average  of  some  40  per  cent,  the  wages  paid  to  tramway  employes 
in  connection  with  the  necessity  for  increased  fares.  A  member  of 
the  Association's  War  Board  presented  a  statement  which  indicated 
that  unless  relief  was  afforded  in  some  way,  the  increase  in  wages 
awarded  would  bring  the  tramways  to  the  verge  of  bankruptcy. 
The  statistics  showed  that  in  1916  the  net  income  of  the  1,260 
tramways  in  the  United  States  amounted  to  about  {.70,000,000, 
with  a  gross  income  of  §672,000.000.  For  1917  the  net  income 
had  ilecrea.se<l  to  S3.5,000,000,  and  statistics  of  the  1. "it  represented 
companies  showed  a  decrease  in  net  income  for  the  first  three 
months  of  lillS  of  94  per  cent.  The  awards  of  the  National  War 
Labour  Board,  if  applied  generally  throughout  the  country,  would 
mean  an  increase  of  $100,000,000  a  year  in  the  pay-rolls  of  the 
companies — sufficient  to  wipe  out  the  entire  net  income  and  to 
absorb  over  .^0  jier  cent,  of  the  money  now  paid  for  fixed  charges. 
In  this  connection  a  referendum  vote  was  cast  in  the  city  of 
Buffalo.  The  tramway  company  had  recently  raised  the  wages  of 
its  employes  by  2r>  per  cent.,  with  a  further  advance  promised,  and 
the  City  Council  had  pa'fsed  an  ordinance  authorising  an  increase 
of  fares  from  '>  to  6  cents.  Without  such  added  revenues,  it  was 
said,  the  company  would  have  to  be  placed  in  the  hands  of  a 
receiver.  But  under  the  new  Buffalo  charter  the  proposed  altera- 
tion in  the  terms  of  the  tramway  franchise  ha*l  to  lie  submitted  to 
the  voters,  who  rejected  it. 


FORTHCOMINQ     EVENTS. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Telegraph    Operators'    Wages. — The    National    .Joint 

■Committee  of  Postal  Telegraph  Workers  in  the  British  Isles  held  a 
Conference  at  Matlock  on  Friday  and  Saturdaj',  last  weelf.  Twenty 
delegates,  representing  120,000  workers,  attended.  The  chief 
business  of  the  Conference  was  the  question  whether  the  workers 
'should  put  forward  a  new  claim  for  better  wages  for  all  postal 
telegraph  employes  in  the  country.  It  was  decided  to  do  this,  in 
co-operation  with  the  Association  representing  the  Civil  Services. 
The  principle  of  equal  payment  for  men  and  women  was  adopted. 

U.S.A.-Japan. — It  is  reported  in  the  Ereuitui  Keirs 
that  a  new  high-power  wireless  system  is  to  be  established  between 
Japan  and  the  United  States.  The  present  Japanese  high-power 
wireless  station  communicates  direct  with  Hawaii.  The  proposed 
station  will  work  with  another  on  the  Pacific  coast,  and  this  will 
constitute  one  of  the  longest  direct  wireless  services  in  the  world. 
Its  cost  will  be  £.'*0,000. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Manchester.-— September  23rd.  B.  of  G.  Si.x  months' 
supply  of  electric  lamps.  J.  MacDonald,  Clerk  to  Guardians, 
All  Saints. 

■  Spain. — The  municipal  authorities  of  Puente  (4enil 
(Province  of  Cordoba)  have  lately  invited  tenders  for  the  concession 
for  the  electric  lighting  of  the  town  during  a  period  of  ten  years. 

Stockton-on-Tees. — September  20th.  Corporation  Gas 
and  Electricity  Committees.  Stores  for  six  months.  See  ''  Official 
Notices  "  September  13th. 


CLOSED. 


Barnsley.— T.C.  :— 

Callender's  CaVjle  Co.,  Ltd.— e.ji.t.  main,  1'2,IJ7-. 
Babcock  &  Wilcox,  Ltd.— Draught  fan  fov  boilev,  i294. 
Stewarts  &  Lloyds,  Ltd. — Steel  steam  pipes,  i'llO. 

Bradford. — Electricity  Committee  : — 

Goodall,  Clayton  i  Co.,  Ltd.,  Leeds.— Two  sets  ot  steel  work  for  reinforcing 
foundations  at  Valley  Road  generating  station,  for  Nos.  5  and  6  turbo- 
generators. 

John  Fentbn  &  Sons,  Ltd.,  Batley.— Purchase  ot  the  disused  No.  15  slow- 
speed  set  at  Valley  Road, 

Glasgow. — Tramways  Committee.  Recommended  tenders : 

Brake  blocks. — Carron  Co. 
Trolley  wire.— Thomas  Bolton  &  Sons,  Ltd. 
Lead-covered  cable. — B.  I.  &  Helsby  Cables,  Ltd. 
Pitch,— Robinson  &  Hunter, 


Industrial  Reconstruction  Council.— Tuesday,  September  24th.  At  6  p.m. 
At  the  Institute  of  .Journalists,  2  &  i,  Tudor  Street,  E.G.  Conference  on 
"Trade  Boards,"  to  be  opened  by  Mr.  J.  J.  Mallon. 

Municipal  Tramways  Association  (Inc.).— Thursday,  September  26th.  At 
11  a.m.  At  the  Town  Hall,  Leicester.  Presidential  address  by  Alderman 
S.  Flint,  and  paper  on  "Some  Considerations  on  the  Post-war  Position  of 
Electric  Power  Supply,"  by  Mr.  E.  Hatton.    .\nnual  general  meeting. 

Friday,  September  '27th.    At  11  a.m.    Annual  general  meeting  resumed. 

Junior  Institution  of  Engineers.- Friday,  September  27th.  At  7.30  p.m. 
At  39,  Victoria  Street,  S.W,  Lecture  on  "The  Most  Important  Piece  ot 
Machinery  in  the  World,"  by  Mr.  P.  Marshall. 


NOTES. 
Coal  and  Iron  in  Ireland.— At  a  meeting  of  the  Irish 

Sul>C'ominitteeof  the  Parliamentary  Committee  on  Irish  Tran.sport, 
held  in  Dublin  last  week,  Mr.  Wiliiam  Tatlow,  B.E.,  representing 
the  Arigna  Coal  Mining  Co.,  Co.  Roscommon,  said  that  his  com- 
pany was  engaged  in  exploiting  the  minerals  in  the  Arigna  Valley, 
to  the  west  of  Lough  Allen.  Coal,  iron  ore,  fireclay,  and  flagstones 
were  the  minerals  they  produced.  Coal  and  flagstones,  for  the 
moment,  were  the  chief  productions.  Iron  ore  and  fireclay  could 
not  be  worked  owing  to  want  of  transport.  A  railway  was  being 
constructed  to  connect  the  coal  mines  with  the  Cavan  and  Leitrim 
Railway.  The  iron  ore  and  fireclay  could  only  be  developed  thi'ough 
the  waterways  of  the  Shannon.  The  output  of  coal  had  increased 
from  82  to  120  tons  per  day.  and  there  would  be  a  further  increase 
when  the  connecting  railway  got  inte,  operation.  The  largest 
quantity  of  coal  produced  in  one  yeaiS.  was  12,000  tons.  There 
were  about  IS.ODO.OOO  to  20,000,000  tons  of  coal  in  the  locality. 

Foreign  Trade. — The  August  Figures. — The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 

AvijHst,  Inc.  !»•  .S  Din/iflix,  litis. 

IM  POUTS.  1918.  (lee.  Inc.  or  d^c. 

Electrical  goods  ...         fi6,924  -   30,394  -     207,731 

Machinery       924,100         +106,190  +  1,883,046 

Exports. 

Electrical  goods  ...       lCil,031  -   91,141  -     749,490 

Machinery        1.364,988         -279,363  -2,716,787 

An  Australian  Magneto. — The  Australian  mail  brings  the 
news  that  Mr.  A.  T.  Kwajel,  of  Melbourne,  has  devised  an  improved 
form  of  ignition  magneto.  While  following  Bosch  practice,  the 
machine  is  stated  to  be  notable  in  the  reduction  of  the  number  of 
moving  parts,  one  brush  replacing  six  on  the  Bosch  :  other  features 
are  a  new  type  of  armature  and  the  ability  of  the  machine  to  give 
a  strong  spark  at  low  speeds. 

Disintegration  of  Copper-Aluminium  Alloy. — A  case  of 

disintegration  of  a  copper-aluminium  alloy  was  recently  described 
by  Messrs.  R.  Seligman  and  P.  Williams  before  the  Institute  of 
Metals.  A  large  consignment  of  scrap  aluminium  wire  netting  was 
recently  received  for  re-melting.  The  bulk  of  this  wire  was  in  a 
normal  state,  but  interspersed  with  it  were  a  number  of  wire  frames 
which  showed  unusual  signs  of  disintegration.  The  surface  of  the 
wire  seemed  to  have  broken  up  into  a  number  of  loosely  adhering 
grains  up  to  10  mm.  in  length  uniformly  inclined  to  the  axis  of 
the  wire.  On  removing  the  loose  grains  a  solid  core  of  wire  was 
disclosed,  which  was  found  by  analysis  to  contain  : — Silicon,  0'33 
per  cent.  ;  iron,  0'30  per  cent,  ;  cojiper,  2'65  per  cent.  It  is  con- 
sidered that  this  may  be  taken  to  have  been  the  composition  ot  the 
original  wire.  A  sample  of  the  other  wire  which  had  not  suffered 
disintegration  gave  the  following  figures,  which  are  believed  to  be 
substantially  representative  : — Silicon,  0'24  per  cent.  ;  iron,  0'22  per 
cent. ;  copper,  0'07  per  cent.  The  wire  had  been  used  for  a  number 
of  years  solely  for  supporting  thin  slabs  of  gelatine,  which  are  said 
to  be  free  from  all  chemicals,  with  the  exception  of  small  quanti- 
ties of  hydrogen  peroxide,  and  both  the  disintegrated  and  the 
unchanged  wires  had  been  used  for  the  same  purpose,  and  for  about 
the  same  time.  The  disintegrated  wire  had  apparently  been  very 
severely  overdrawn,  the  core  breaking  readily  when  bent  at  right 
angles.  On  annealing,  the  ductility  of  the  core  was  restored, 
showing  that  its  brittleness  was  not  due  to  disintegration.  The 
unchanged  wire  was  soft.  The  grains  were  coated  with  a  grey 
substance,  presumably  alumina,  but  when  washed  with  concen- 
trated nitric  acid  the  coating  was  largely  removed,  and  the  metallic 
surface  of  the  grains  w.os  exposed.  Under  magnification  of  30 
diameters  it  was  evident  that  the  grains  were  composite,  and  on 
warming  them  with  dilute  nitric  acid  they  were  further  resolved 
into  what  were  in  all  probability  the  ultimate  grains,  the  largest 
of  which  was  about  O'l  mm.  long.  In  the  present  instance  two 
causes  have  probably  contributed  to  the  disintegration — namely, 
the  excessive  work  put  upon  the  wire  in  the  first  instance,  and  the 
copper  with  which  it  was,  no  doubt  unintentionally,  alloyed.  By 
analysis  it  was  established  that  there  was  a  very  definite  difference 
between  the  copper  content  of  the  grains  which  had  been  warmed 
with  dilute  nitric  acid  and  of  the  unchanged  core,  but  that  the 
grains  were  far  from  being  pure  aluminium.  The  copper  content 
of  the  grains  was  found  to  be  2  49  per  cent.,  and  that  of  the  core  of 
unaltered  wire  2'65  per  cent. 
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Anaealiag   Cold-Rolled   Aluminium    Sheet.— M>'-  H.  .1. 

Alid;l^.IiS    pdpc!,    i.-iii    L't-luic    tLie    liutilutc    dl    Metals    last 
\vcek.  uiisweis  tb?  itiquiiy,  may  not  told-jxallexl  alumuiiaui 
sheet  be  scftenrd  by  lolativcly  short  annealing  exposures  at 
the  same  or  somewhat   more  clc^-atcd   temperatures.    It   is 
shown  that  the  liphter  gauges  of  cold-roiled  aluminium  sheet 
can   be  softened   by   such  an  abbreviated  exposure  as  three 
minutes  at  400  deg.  C     The  tests  in  tlie  mill  with  aluinmnmi 
annealed  by  sbort-time  exposures  to  heal,  deiiioii.^liuted   that 
metal  so  treated  fulhls  the  draw-press  reiiiiirfiiu'iits,  ami  llial 
the   fHMVeiitjitjf   of   defective   shuiH's   was   siitaller   than    with 
similar  metal  annealed  by  ;iii  exiK)Suie  for,  s;iy.  "i-l  hours  at 
37U   dej:.    C.     Tile  experiment^s   were   made   uixm   aluminium 
of  the  following  analysis:   eopiier,  O.'io  per  cent.;  iron,  0.4o 
I»>r  cent.;  manganese,   trace;  silicon,  0.35  per  cent.;  alumi- 
nium by   difference.   98.95   iwr  cent.    The   samples  weie  ex- 
Ik  rsed    to   vaiioiis   teiniieratures   and   for   various   lengths   of 
time,   the  annulling  being  done  in  a.  small  electric  furnace 
of    the   le.-ii.stance    ty|x^.     Temperatures   were   mwisured    with 
the    Northrup    Pyrovolter,    using    ba.»e   metal    couples    which 
had   previously   been   calibrated   by   the  usual   methods.     The 
s:imples  were  annealed  by  placing  them  in  the  aliejidy  heated 
fiMiiace.  allowing  them  to  remain  for  the  required  time,  and 
then    w  itlidrawing    them    .so    that    they    C(K)lcd    in    air.     Not 
(ivei-  live  samples  were  annealed  at  a  time,  and  th<'  individu;il 
pii'ces  were  se|Xinited  by  small  pieces  of  light-gauge  aliuniniuli 
sheet,   ."io  that   free  access  of  heat  could  obtain  iu  all   parts 
of   a    pile.    Conditions   were   maintained   as   nearly   ahke    as 
pos.sible.  and  all  samples  had   identic;il  treatment  other  than 
for  the  variable  laclnrs  of  time-and  t<'mpeititure.    Tlie  samples 
were    considered    to    be    softened    when    the    Shore    hardness 
number   wa.s    l-.j,    ami    indentation   values,    .seemed    with    the 
lOich.sen    apparatus.    s<-rved    as    a.    guide    to    their    drawing 
'liialities.     From     the     present     results,     it    apix^irs    that     the 
tiiideiuy  toward  blistering  increa.ses  with  the  increased  thin- 
ness (if  the  sheets:  however,  for  the  times  and  temperatures 
employed,  visual  examination  showed  that  the  blistering  was 
not  so  .severe,  exwpt  in  a  few  ca.ses,  as  to  ruin  the  sheets. 
What   blistering  did   occur  was  usually  very  slight,   and  le- 
i|uired  careful  examination  to  ob.serve  it.     The  fonnation   of 
blisters  al.so  seems  to  be  associated  with  the  higher  tempera- 
tures,  i.e.,  the  tendency  increa.ses  with  more  elevated   tem- 
peratures.   Annealing   te.«ts   made   in   an   oxygenated    atmos- 
phere,  obtained   by   leading   tank   oxygen    into   the   furnace, 
showed   that   this   condition   of   the   furnace   atmosphere    did 
not  influence  the  formation  of  blisters.     Te.s-ts  in   a  reducing 
atmosphere   were   not   performed.     While  conclusive  evidence 
IS   not   at    hanil.    blisters   apiJear   to   be   associated    with    the 
e.scii[ie  of  occhnled   ga.ses  from  the  metal  on  heating,   and  it 
has   been  ob.served   that  blistere  invariably   form   at  or  near 
the   ]>o.sition   of  occluded   drass  in   the   .sheets.    It   has  been 
observed  that  if  the  annealing  is  effected  by  an  exposure  of. 
.say.  -M  hours  at  about  370  deg.  C.  that  a  heavy  percentage 
of   defective   shaiies   results   from    the    draw-press   operation. 
Jn  an  observed  instance  on  a  large  number  of  drawn  blanks 
(■l.-llKl)  this  was  :SIJ  |XM-  cent.    In  order  to  te.st  the  effective- 
ness of  .short  annealing,  200  cold-rolled   No.   da-gauge  circles 
were  annealed  for  three  minutes  at  475  deg.  C.  and  drawn 
in  a   typical  draw-press  operation  into  a   given  shape;  there 
was  but  one  defective  shape  resulting  from   rupture  iu   the 
piess,  or  a  scrap  loss  of  0.5  per  cent.     Other  tests  made  on 
various  gauges  of  sheet  which  had   been  annealed   for  rela- 
tively short  tunes,  ranging  from  five  to  .sixtv  minutes,  gave 
scrap  los.ses  of  less  than  1.0  per  cent,  in  all  ca.ses.    The  author 
urges  investigators  to  con.sider  the  possibilities  of  abbreviated 
expiisiires   at   various   temperatures  a.s  being   able   to   confer 
workable   properties   upon   the  met<il.   and   concomittantly   to 
eliert  this  with  less  fuel,  in  .sho7-ter  time,  and  with  a  smaller 
]>erceiitage   of  iHeetivrs   in    the   snl>se,|Uenl    diawin-. 

The  Effect  of  Progressive  Cold  Work  upon  the  Tensile 
Properties  of  Pure  Copper. — In  this  p.ipcr.  presented  to 
th.'  institute  of  .Met;ils  last  week,  Mr.  W.  E.  Alkins  gives 
an  acc<junt  ol  an  im|uiry  into  the  change  iu  ten.sile  strength 
ot  copper  in  the  fonn  of  wire  as  it  is  progressively  hardened 
by  cold  drawing  in  the  ordinary  way.  Earlier  experiments 
have  bwn  earned  out  by  Messrs.  Thomas  Bolton*  and  D.  R 
I'ye. 

While  the  experimental  results  give  a ,  smooth  curve  for 
the  ten.sUe  strength  against  diameter  or  sectional  area,  they 
at  the  same  time  show  couclusivelv  that  the  effect  of  a  certain 
.•imonnt  of  cold  «oik  at  any  .stage  is  intiinatelv  connected 
with  the  previous  hi.story  of  the  metal.  Thus,  there  is  one 
.stage  m  the  drawing  at  which  a  reduction  of  area  of  akno.st 
10  per  cent,  (from  0.372  in.  to  0.34S  in.  diameter)  is  accom- 
IMnied   by  no  change  in  tensile  strength. 

It  api)eiirs  that  in  the  drawmg  of  copper  the  phenomena 
which  pre.s<-nt  them.selves  are  not  of  that  simple  nature 
which  the  amorphous  theory  would  lead  us  to  expect.  That 
theory  regards  the  pr(x;ess  as  continuous,  in  that  further 
cold  w-ork  always  produces  more  amorphous  material  and 
gives  therefore  increa.sed  hardness.  Yet  it  is  shown  that  over 
a  limited  range  reduction  m  area  by  cold  work  is  accompanied 
by  no  change  in  tensile  strength— and  of  this  the  amorphous 
theory,  as  at  pre.sejit  interpreted,  offers  no  explanation.  It 
appears  legitimate,  in  the  absence  of  quantitative  data,  to 
as-s-ume  tliat  th<?  amount  of  cold  work  actuallv  iM'iformed'  on 
a  metal  during  di-!n\-ing  is  measured  by  the  decrease  in  cross- 
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sectional  area;  granting  this  asuumption,  it  is  concluded  thai 
two  distinct  changes  occur  during  the  hard-drawing  of  coppei 
which  do  not  occur  simultaneously.     Some  further  evidein 
in  support  of  this  view  has  been  obtained,  and  will  be  bicut:t.i 
forward   later.    The   variation  of  several  other  physical   pc 
perties  of  the  inetiil  as  it  was  dravin  down  w.is  investigati  .1 
and    such    varied    properties     as     density,     elongation — botli 
general   and    at    fracture— scleroscope    hardness,    and    .so   <in 
were  all  found  to  change  in  a  similar  way  to  tens-ile  strength 
Thus,    iiif    example,    the    density    beeomes    constiint   over    a 
limite<l    range    at    ^.8.S'.I,    which    cori-cs|X)nds    to    the    .specilir 
volume  (t.ll-2.")l.  the  values  for  the  amieuled  holt  being  S.IUCm 
and  (1.11-214    le.speetively.     In   the   ca.se  of  every    property    in 
vestigated    analogous   results    were   obtained.     It   is   intt'iided 
that  a  full  account  of  this  and  of.  further   work   shall   fonn 
the  subjiH-t  of  a  subsequent  paper.    .\s  a  tentative  explana 
tioii    of    the    results    recorded,    it   is   suggested    that  :     WIumi 
copper   is  sul)jccted   to  cold   work  Iiy   drawing   through   die.-, 
the  lirsl  change   which  occurs' is  allotropic  in    nature:   afln 
ibis  change   is  complete,    i.e.,    pre.sninably,    when   the    whole 
of  the  metal  has  iindergonne  transformation,  a  .s<'cond  rlianj^i- 
sets   in,    which    may    lie   regai'ded   either   as   allolro|iu-    (W   as 
I'xplieahle  on  the  lines  of  the  amorphous  theory:  of  the  Iwo 
possiiiilities.    the    latter   appears   to    be    the.    moie    jirobable. 

I''uitln'r  exivrimenls  now  in  hand  will  in^rhaps  throw  nun.- 
light  on  the  whole  question  of  the  applicability  or  oIIu'i-wIm' 
of  the  views  of  Cohen  to  the  phenomena  under  invesliL::iti.iii. 
It  .should  be  borne  in  mind  that  there  is  no  expei  iiiHiiial 
proof  that  an  allotropic  change  priccjrs  the  forjiialhjn  <>( 
amorphous  metal;  appaiently  the  changes  might  occur  in  tlie 
rever.se  order,  though  this  would  involve  the  transformation 
of   anioiphous   into   i-iystalline   metal    by    the   action    of   eoM 

work,     fn    this   r iilmn    it   is   worthy   of   note   that   anior- 

lilious  copper  it.-rll  imi-l  he  regarded  as  an  allotropic  modiliea 
lion,  and  thcrehir.'  to  a^siinie  the  amorphous  theory  of  llie 
hardening  of  metals  is  to  po.stulate  the  oanirrence  of  alio 
tiopy  among.st  the  metals.  The'effec^t  of  progressive,  colil- 
dr-awing  upon  pure  copper  resolves  it.self  into  two  distimt 
phenomena,  which  may  perhaps  best  be  regarded  as  an 
allotropic  change  followed  by  a.  second  transformation,  jiid- 
balily  to  be  explained  on  the  lines  of  the  amorphous  theory. 

Possibilities  with    Higher  Steam    Pressures.  —  In  an 

article  in  the  Electiiral  Worhl  of  July  mh.  Mr.  Eskil  Berg 
states  that  with  steam  at  SIX)  lb.  pres.sure  and  800  deg.  F..  L 
liW'.-hour  could  be  prtxluced  on  11,750  b.th.U.;  also  that  siilil- 
cient  superheat  only  to  reduce  the  condensation  in  the  turliine 
to  a  practicable,  minimum  was  found  a.dvisa:ble.  The  practie;!! 
gain  by  .superheat  was  about  'ij  times  as  great  as  the  theore- 
tical. By  far  the  most  important  loss  was  that  due  to  friction 
in  nozzles  and  blades  and  windage  loss  of  disks  and  bladi's. 
It  was  this  loss  that  was  reduced  by  the  use  of  suiH'riieal. 
The  use  of  a  '2(X)-deg.  superheat  would  reduce  the  friction 
and  windage  loss  about  one-quai-ter. 

High  steam  pressure  with  no  superheat  had  the  disadvan- 
tage of  jiroducing  more  moisture  through  the  turbine.  It 
was  therefore  advisable  to  combine  high  pressure  with  super- 
heat .so  as  to  produce  a  more  efficient  turbine.  •    ■ 

With  .steam  pressure  of  'iOO  lb.  gauge,  150  deg.  superheat 
(temperature  of  538  deg.),  and  a  vacuum  of  28.5  in.,  tin- 
present  practice  of  turbine,  plants  in  .America,  the  ratio  nf 
maximum  available  heat  for  work  to  the  total  heat  was  only 
about  31.25  jier  cent.  In  Europe,  however,  steam  tempera 
turps  as  high  as  700  deg.  Fahr.  were  now  used  (corresponding 
to  a  steam  pressure  of  500  Ifc.  and  2;^3  deg.  superheat),  so  the 
ratio  of  available  heat  was  about  .3(i.;i  per  cent.  This  jier- 
niitted  a  fuel  saving  of  16  i>er  cent.,  compared  with  conditions 
in  .America. 

Turbine  generator  .sets  w'ere  now  built  having  an  over-all 
efficiency  of  more  thim  80  per  cent.,  including  generator 
losses,  which,  with  a  boiler  efficiency  of  SO  per  cent.,  woiilil 
give  an  efficiency  from  fuel  amounting  to  30.3x0. S(1X(I..M);- 
•2:5.25  jxM-  cent.  Since  1  KW.-hour=3.412  is.th.u.,  the  li.Tiri  , 
required  to  produce  1  KW,-hour  at  the  ..switchboard -3.^4 1 -J  ^- 
0.-2:3-25  =  14,075.  On  the  other  hand,  if  8tl0  lb,  pressure  and 
Hl)0  deg.  tem]>eraiture  were  u.sed,  the  efficiency  would  be  3,s.75 
jier  cent,,  and  with  a  boiler  efficiency  of  88  per  cent,  (obtiain- 
able  with  liquid  fuel,  forced  draught,  and  preheated  combus- 
tion air)  a  kilowatt-hour  could  be  obtained  on  38.75  xO.S8xO. 85 
-'29  per  cent.,  or  3,412^-0.29=11.7.50  b.th.u.  This  was  equiva- 
lent to  11,750-^  19,000  =  0.62  lb.  of  fuel  oil  per  kilowatt-hour, 
Diesel-engine  advocates  now  claimed  about  0.55  lb.  of  fuel 
oil  per  kilowatt-hour,  but  this  was  obtained  only  with  a  fuel 
about  on  per  cent,  higher  in  price  than  tliat  which  could  be 
satisfactorily  burned  under  a  boiler.  When  full  advantage 
had  been  taken  of  the  various  processes  that  were  used  in 
transforming  the  energy  of  the  fuel  into  mechanical  energy  . 
through  the  medium  of  steam,  the  .steam  proce.ss  comiMired 
quite  favourably  with  results  obtained  at  the  present  time 
with  iuternal-roiiihiistion  engines. 

In  a  discu.-siiin  mi  this  subject  which  took  place  at  a  joint 
meeting  of  the  Western  Society  of  Engineei'S  and  the  Chicago 
sections  of  the  .Aniein  an  Sorietv  of  Merhanieal  Engineei'S  and 
the  American  Institute  nl'  Kiectiieal  Kngineers  lately,  ques- 
tions arose  as  to  the  praitirahility  of  obtaining  piping  and 
equipment  that  would  withstand  higher  pressures  and  super- 
heats, whether  the  increased  cost  of  the  equipment  would 
keep  pace  w'ith  the  gain  in  economy,  the  probability  of- higher 
radiation  losses,  the  possibility  of  superheat  high  enough  to 
give  dry  steam  at  the  turbine  exhaust,  the  possible  advantages^ 
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of  resuperheating  the  steam  for  the  lower  stages  with  the 
w  aste  heat  from  the  lioilers.  and  the  interference  of  econo- 
misers  iu  obtaining  the  theoretical  advantages  from  higher 
pressures  and  superheat. 

To  show  that  the  design  of  equipment  for  the  higher  pres- 
iiires  mentioned  was  not  impracticable  the  author  referred 
-  the  ease  of  De  I.aval.  in  isy7,  supplymg  all  the  electrical 
.  rgv  for  lighting  the  Exposition  of  Arts  and  Industries  in 
.-l.K.-kholm  with  turbo-generating  .s^^ts  oix>rated  from  Ijoilers 
,1  his  own  design  u.-^ing  over  l.-jiwi  lb.  pressure.  Of  cwnse 
the  units  were  small,  four  being  rated  at  iOO  H.r.  and  two 
;it  .jil  H.r.  each. 

To  get  dry  steam  at  the  exhau>t  in  the  average  turbuie 
wDuld  require  excessive  superheat.  Enough  suijerheat  to 
iMluce  the  moisture  to  6  or  6  per  cent,  at  the  turbine  exhaust 
was  about  the  practical  limit. 

The  author  held   that  the  cost  of  high-pressure  equipment 

vould  be  le.'s  than  that  of  present  equipment.     This  apphed 

irticularly  to  the  boiler.     Smaller  tubes  could  be  used.  say. 

l-in.   (•2!.54  cm.)  diameter,  and  tlie  boiler  could  be  .smaller. 

_hter  and  cheaper  than  boilers  carrying  the  lower  pressures 

.  1   to-day.     All  auxiliaries  would  have  tf>  be  redesigned,   and 

It   would  probably  be  best  to  eliminate-jqints  and  weld  the 

I'lping  sy.stem  solid. 

Tliere  would  be  a  little  more  moisture  from  condensation  at 
tlie  casing.  The  u.-e  of  the  flue  gases  for  resuiierheating  the 
--team  for  the  lower  s-tage.s  woidd  necessitate  splitting  the 
turbine  into  two  elements,  so  that  the  residual  velocity  would 
be  lost,  cau.-ing  a  drop  of  -3  or  6  per  cent,  in  efficiency.  It 
would  also  introduce  undesirable  complications.  However. 
there  might  be  a  gain  in  using  an  oil  lired  suiierheat^-r  fo:- 
the  purpo.se.  allowing  the  ga.-^es  to  pa.^.s  into  the  boiler. 

A    45,000-KW.  Compound  Turbo-Generator.— An    nn- 

usually  well-illustrated  description  of  a  45.000-KW.  cross-compound 
reaction  \Vestin;.'house  turbine  recently  put  in  commission  at  the 
.South  Street  station  of  the  Narragansett  Electric  Lighting  Co., 
Providence,  R.I.,  is  given  in  Pimer  of  August  27th.  The  turbine 
in  of  the  double-unit  type,  consisting  of  a  high  and  low-pressure 
tinbine,  each  connected  through  a  flexible  coupling  to  its  own 
generator,  having  a  capacitv  of  22  .500  Kw..  and  mounted  on  separate 
Ijedplates  supported  on  foundations  lyinsr  parallel  to  each  other. 
The  energy  given  up  by  the  steam  at  full  load  is  equally  divided 
between  the  high  and  low-pressure  turbines,  the  generators  dividing 
the  load  in  half  ;  at  lower  loads  a  trreater  proportion  is  carried  by 
the  high-pressure  element.  The  unit  was  designed  to  operate  with 
a  steam  pressure  at  the  throttle  of  200  lb.  with  100  F.  superheat, 
and  a  vacuum  of  21)  in.  at  the  exhaust,  while  the  generators  have  a 
capacity  of  23.7.")0  k.v.a..  11.000  volts,  three-phase,  KO  cycles,  at  0'!i.") 
power  factor,  the  high-pressure  element  having  a  speed  of  l.SOO 
R.r.M.  and  the  ]ow-pres5ure  1.200  R.r.si.  It  is  stated  that  the  con- 
ilenser  equipment  for  this  turbine  consists  of  the  largest  condensing 
apparatus  in  the  world.  The  unit  is  composed  of  two  .separate  and 
distinct  low-level  jet  condensers,  which  can  be  oiierated  together  or 
separately-  if  necessary. 

Electric  Welding  in  Shipbuilding. — It  is  sttited  in  the 

daily  Press  that  Lloyd's  Register,  having  already  approved  one 
system  of  electric  welding  in  shipbuilding,  as  recently  announced  in 
I  ■ur  pages,  is  now  prepared  to  consider  other  similar  applications 
from  any  electric  welding  companies,  with  a  view  to  their  pro- 
cesses being  recognised  by  the  Society,  and  to  their  names  being 
added  to  a  list  of  companies  whose  processes  have  been  approved  as 
fidtilling  the  Society's  conditions. 

The   Whitley    Report  and    State   Service. — The  recent 

fcade  Union  Congress  at  Derby  carried  by  2.374.000  votes  to  753.000 
a  resolution  calling  upjn  the  tJovernment  to  apply  the  principles 
of  the  Whitley  Report  to  all  Departments  of  State  service.  The 
A.S.E.  spokesman  voiced  the  opposition  of  that  organisation  by 
=;aying  that  while  the  Whitley  proposals  were  all  very  well  for 
.sections  of  industry  which  could  only  secure  justice  by  Wages 
Hoards  and  other  forms  of  St.atc  interference,  when  they  rcatditd 
the  stage  where  the  organised  workers  by  virtue  of  their  own 
organisation  were  able  to  make  a  definite  claim,  and  back  it  up, 
they  did  not  need  them.  The  Locomotive  Engmeers.  through  their 
representative,  expressed  a  similar  opinion.  "They  had  had  too 
much  of  the  balancing  power  l)etween  employers  and  employed 
around  a  table.  They  wanted  a  little  more  of  the  ascendancy  of 
Labour  at  the  negotiation  table,  so  that  their  claims  should  be 
granted.  They  wanted  not  conciliation  but  right  and  ju.stice. " 
The  postal  clerks,  it  seems,  regard  the  Whitley  scheme  as  a  stepping- 
stone,  affording  them  insight  into  the  administrative  side  of  the 
undertaking,  so  as  to  equip  them  better  for  successful  democratic 
control.  The  shipbuilding  industry  was  stated  to  have  thrown 
over  tlie  report,  and  the  carpenters  and  joiners  also  opjxised  it. 
The  debate,  as  reported,  seems  to  have  limited  itself  practically  to 
speeches  in.  opposition  to  the  motion:  indeed,  according  to  the 
Times,  the  whole  discussion  did  not  occupy  more  than  15  minutes. 

The   A.S.E.   Amalgamation    Proposals. — Accoi-ding  to 

the  Diiili/  Jelei/riip/i,  the  proposals  submitted  by  the  Amalgamated 
Society  of  Engineers  for  the  amalgamation  of  the  L'nions  in 
engineering,  shipbuilding,  and  cognate  trades  were  further  dis- 
cussed at  a  Conference  at  York,  last  week.  "  The  delegate?, 
representing  13  Unions,  unanimously  adopted  a  resolution 
declaring  themselves  in  favour  of  the  principle  of  amalgamation, 
and  appointed  a  Sub-Committee  to  draw  up  a  scheme.  It  waa 
stated  that  if  the  scheme  for  amalgamation  succeeded,  it  would 
embrace  nearly  ri00,0<J0  members,  and  would  thus  become  the  most 
powerful  union  of  skilled  craftsmen  in  the  United  Kingdom." 


Educational. — iliNnu'AL   College    of    TErHxoi.O(Ty, 

University  of  Manchester. — We  have  received  the  prosjjectus 
of  University  courses  for  the  coming  session.  Prof.  Miles  Walker 
is  the  head  of  the  Department  of  Electrical  Engineering,  and  Prof. 
G.  G.  Stoney  of  the  Department  of  Mechanical  Engineering.  The 
Michaelmas  term  will  commence  on  October  3rd.  and  students 
will  be  enrolled  on  September  30th  and  October  1st  and  2nd.  We 
have  also  received  Vol.  IX  of  "  Technology."  the  record  of  investi- 
gations undertaken  by  meml)ei-s  of  theCollege.which  was  previously 
styled  the  -'  Jmimal  of  the  School  of  Technology." 

Electric  Steel  Production. — A  recent  development  in  tbc 

metallurgical  industry  which  merits  comment  is  the  very  great 
increase  in  the  production  of  steel  made  by  electric  furnaces. 
According  to  Prof.  H.  C.  H.  Carpenter,  F.R.S..  of  the  Imperial 
College  of  Science  and  Technology,  previously  to  the  war  the  out- 
put was  so  small  that  it  did  not  figure  iu  any  returns  of  steel 
production.  Nevertheless,  in  KU7  no  less  than  110,000  tons  of 
electric  steel  was  made,  of  which  90.000  tons  wa-s  in  the  form  of 
ingots  and  20,000  tons  iu  castings.  At  the  present  time  upwards 
of  50  furnaces  are  at  work  in  the  various  Sheffield  works. 

Electric  Steel  Furnaces  in  the  U.S.— Mr.  H.  C.  DuBois, 

of  the  Chemical  and  Explosives  Division  of  the  U.S.  War  Industries 
Board,  Washington,  stated  in  a  letter,  says  the  Iron  on/l  Coal 
Triiilcx  Kftieir.  that  at  the  present  time  the  Board  was  discouraging 
anyone  from  starting  new  furnaces  on  electric  steel,  because  the 
Steel  Division  of  the  Board  had  reported  that  its  records  showed 
that  at  the  present  time  electric  steel  production  was  somewhat  in 
excess  of  the  demand  and  the  electrode  situation  was  critical.  The 
Board  could  not  encourage  any  further  consumption  of  electrodes 
where  the  product  made  by  the  use  of  such  electrodes  was  not  of 
vital  importance.  Mr.  Carl  H.  Booth,  president  of  the  Booth-Hall 
Co.,  in  reply  to  this  letter,  sent  a  protest  to  the  Steel  Division  of 
the  War  Industries  Board,  pointing  out  that  only  two  months  before. 
Mr.  J.  L.  Replogle  had  made  a  public  statement  that  the  steel 
demands  for  building  ships  and  the  requirements  of  the  Army 
and  Xavy  were  very  great. 

Appointments  Vacant.— 'Sbift  engineer  (73s.  Gd.)  for  the 
Dewsbury  Corporation  Electricity  Department :  engineer-in-charge 
(£173)  for  the  Tunbridge  Wells  Corporation  Electricity  Works. 
See  our  advertisement  pages  to-day. 

Volunteer  Notes. — London  Aemy  Troops  Uompaxies, 

Volunteer  Engineers. — Headquarters  :  Balderton  Street,  Oxford 
Street,  W.  1. 

Corps  Orders  No.  3y,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding  :— 

Cnplain  of  the  WW*.— Capt.  W.  Dailey  Bentley. 

Next  lor  Dafi/.— Capt.  E.  G.  Fleming. 

Sunday,  Septemi)er  22nd. — .\nnual  Musketry  Course  at  Pirbright.  Parade, 
Waterloo  Station,  8.45  a.m.  Dress:  Drill  Order,  with  rifles.  Mid-day  and  t€a 
rations  to  be  carried. 

Monday,  September  23rd,  to  Saturday,  September  28th.— Drills  as  usual. 

Sundav,  September 29th. —Commandant's  Parade,  \Vat«rloo  Station,  S.l.'ia.m., 
lor  worii  at  Esher.  Dress:  Drill  Order,  without  rillcs.  Midday  and  tea 
rations  tu  be  carried. 

C.  lIi....!Ns,  Cavl.  R.E.,  Adiutanl. 

The    Industrial    Reconstruction    Council.  —  The    tirst 

annual  general  meeting  of  this  Council  wa.s  held  on  Tuesday  at  the 
Institute  of  .Tournalists;.  the  chairman,  Mr.  E.  J.  P.  Benn,  C.B.E.. 
jiresiding  over  a  large  gathering.  In  his  rexunir  of  the  present 
year  s  work  Mr.  Benn  remarked  on  the  growth  of  public  interest  in 
the  problems  of  industrial  reconstruction  after  the  wai\  It  was 
the  first  topic  discussed  in  all  quarters  and  by  all  classes.  He 
ventured  to  hope  that  it  was  in  no  small  mea.sure  due  to  the  efforts 
of  the  I.R.C.  that  the  principle  underlying  the  Whitley  Report  was 
now  so  widely  accepted,  and  that  everywhere  our  industries  were 
awakening  to  the  need  for  closer  organisation.  The  I.R.C.  held 
fast  to  its  watchword  of  Industrial  Self-Government,  and  by 
insisting  on  the  only  sane  interpretation  of  that  phrase,  was.  he 
thought,  doing  useful  work  in  counteracting  the  dangerous  revo- 
lutionary influences  that  were  abroad.  Mr.  Benn  gave  a  brief 
summary  of  the  year's  activities  iu  the  way  of  meetings,  lectures, 
conferences,  and  the  publication  and  distribution  of  literature,  and 
made  a  strong  appeal  to  those  present  to  secure  fresh  adherents  to 
the  cause,  and  thus  further  the  possibilities  of  future  development. 
Lieiit.Col.  E.  Pottinger,  D,S.O..  organising  secretary,  in  presenting 
the  financial  statement,  announced  that  the  autumn  work  in  the 
provinces  would  largely  consist  iu  the  establishment  of  Branch 
Reconstruction  .Vssoeiations.  which  should  keep  local  interest  and 
enthusiasm  constantly  stimulated  in  each  industrial  centre. 

Lightning  Explodes  a  Boiler.— In  a  letter  to  Pon-er,  Mr. 

A.  W.  Kirby  describes  how  a  steam  boiler  that  was  installed  at  a 
laundry  at  Baldwin  City.  Kan. .was  exploded  by  lightning  The  boiler 
was  of  the  marine  tyjie,  and  had  been  in  service  less  than  a  year  ; 
it  operated  at  less  than  1001b.  pressure,  although  the  safety  valve 
furnished  by  the  builders  was  set  at  1^20  lb.,  and  at  times  the 
pressure  reached  that  point.  At  the  time  of  the  explosion  the 
boiler  was  carrying  80  lb.,  and  had  about  3  in.  of  water  iu  the 
glass.  When  the  lightning  struck  the  boiler  house,  the  boiler 
immediately  exploded,  blowing  out  both  ends  of  the  building  and 
throwing  the  boiler  about  70  ft.  from  its  original  position.  The 
boiler  was ,  mounted  on  wooden  skids,  and  was  not  very  well 
earthed,  and  so  made  a  fair  mark  for  lightning.  The  top  of  the 
safety  valve  was  blown  off.  and  the  large  flue  was  ruptured  at  the 
back  seam,  while  some  of  the  rivets  were  pulled  through  the  sheet,  and 
some  sheared.  Had  it  not  been  that  two  persons  saw  the  lightning 
strike  the  boiler  room,  the  cause  of  the  explosion  would  have  been 
doubted.  There  was  a  whistle  above  the  roof,  and  it  is  said  that 
the  lightning  struck  this  whistle  fir.st. 
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Inquiry. — A  correspondent  wishes  to  get  into  touch  with 
a  British  firm  that  is  workin?  the  Schoop  spraying  process, 
eepeciaJly  in  connection  with  the  coatintr  of  cloth,  \c. 

Electric   Heating    Appliances   in   America.— Thi    War 

Services  Committee  of  the  Electric  Heatinir  Appliance  Manu- 
facturers held  a  conference  in  Washin^rtou,  last  month,  with  the 
Priorities  Committee  of  the  War  Industries  Hoard,  the  object  beini>r 
to  supply  information  and  evidence  to  the  latter  Committee  on 
the  conservation  of  raw  material,  fuel,  and  lal)Our  in  the  manu- 
facture, use,  and  sale  of  electric  heatinjr  appliances.  There  are 
l!iO manufacturers  of  such  appliances  in  the  United  States,  and  the 
volume  of  business  for  1917  amounted  to  $1S,000,000.  The  electric 
heatin^'-appliance  work  friven  a  "Class  .V"  priority  by  the  Com- 
mittee consists  of  ranjres.  ovens,  and  other  cookinp  eciuipment,  air 
and  water  heaters,  solderiujr  irons,  irlue  pots,  and  electrically-heated 
clothing,  A;c..  for  use  in  the  Army,  Navy,  hospitals,  and  munition 
works.  The  Priorities  Commissioner  asked  the  Committee  to  go 
throuffh  the  industry  and  use  freely  the  knife,  and  "cut  rijjht 
down  to  the  quick"  every  appliance  produced  that  was  not  essential, 
so  as  to  reduce  the  consumption  of  raw  materials. — Electrical  Worlil. 

Coal  From  Peat. — ^Ir-  Samuel  C.  Davidson,  cliairman 
of  the  well-known  Sirocco  Enjrineerins:  Works,  Belfast,  has  patented 
a  method  of  treatinj:  peat  and  forminfr  it  into  synthetic  coal,  which 
should  in  some  measure  meet  the  serious  shortajre  in  the  Irish 
supply  at  the  moment,  and  assist  eventually  the  British  supply. 
Mr.  Davidson's  method  consists  of  putting  back  into  the  peat 
certain  oils  washed  away  from  it  owing  to  its  proximity  to  the 
surface  of  the  land,  jireviously  disintegrating  it  and  mixing  it 
with  15  per  cent,  of  pitch  dust.  The  pulp  thus  formed  is  subjected 
to  hydraulic  pressure,  which  turns  out  square  blocks  of  fuel,  which 
bum  well.  Many  attempts  have  been  made  in  Ireland  to  treat 
peat  in  a  manner  that  would  give  it  the  approximate  heating  and 
lasting  qualities  of  coal,  but  most  of  these  were  failures.  Mr. 
Davidson's  process  is  simple  and  comparatively  cheap.  Peat  m 
Ireland  is  running  up  to  the  unheard-of  price  of  C2  10s.  per  ton. 

The  New  List  of  Certified  Occupations.— As  we  reteive 

from      time     to    time    questions     from     correspondents    respect- 
ing  their   position    under   the    Military   Service    Acts,  we   would 
recommend  all  who   are    in   any  doubt  as  to  the  age  and  medical 
grade  at  which  they  come  under  protection  to  secure  a  copy  of  the 
new  List  of  Certified  Occupations  (R  13(i  Revised),  which  comes 
into    force   on  September  26th.     It  can  he  obtained  through  any 
bookseller,  or  direct  from   H.M.  Stationery  Office,  Imperial  House, 
Kingsway,  London.  W.C.  2,  price  Id.     It  supersedes  all  previous 
lists  of  Certified  Occupations.     The  conditions  determining  a  claim 
to  be  in  a  certified  occupation  are  stated,  and  it  should  be  noted 
that  no  man  employed  in  any  of  the  certified  occupations  specified 
is  covered  unless  he   was  employed  in   the  same  occupation  (not 
necessarily  by  the  same   employer)  on  or  before  January  1st,  1918, 
and  has  been  since  so  employed.     If  a  man  has  not  been  examined 
and  placed  either  in  a  medical  grade  or  in  a  medical  category  he 
will  be  regarded  as  in  Grade  I.     We  select  a   few  of  the  more 
directly   electrical   employments    for   quotation    here  : — Directing 
heads,   mauagers,    or    departmental    managers  of   businesses  are 
certified  if  in  Graidc  I  or  II,  if  born  before  1875. 

Man  certified  if  boi-n 
^  in  or  before  the  year 

stated, 
tirade    Grade 
MAlslENiM  t  .\M)  RtPAinis..  SxAFr:—  I.  II. 

Mechanic,  Electrician  or  Electrical  fitter.  Mill  Joiner, 
Bricklayer,  and  other  skilled  men  whollyor  principally 
engaged  in  the  maintenance  or  repair  of  their  employers* 
plant,  machinery,  or  toots       ..        ..        ..        ..        ..    1884       1883 

(For    Electrician  or  Electrical   Fitter   engaged   in  the 
maintenance,  running,  or  repair  of  motors  and  other 
electrical  plant,  in  factories  other  than  theiremployers', 
see  under  Electrical  Engineering.] 
En'.inf.erin<.    Works    and    Focndbies    engaged    in    manu- 
facturing or  repairing  machinery  or  plant,   or    power- 
driven  vehicles  for  use  in  trade  or  industi7  : — 

(a)  Foreman l*'?a        18K5 

(6)  Fitter  ;  turner ;  erector ;  pattern  maker ;  moulder  or 

other  skiUed  workman 1882        188.i 

•■K)  AUotherclassesof  workmen 1874        1877 

Ei.ECTKICAL  Engiskhrisg  : — 

(n)  Foreman 1882        1888 

tb)  Turner;  fitter;  erector;  electrician  or  other  skilled 

workman         1882        1888 

l«)  Wireman 1880        1888 

"•,rfl  Another  classes  of  workmen  1874       1877 

L'X-AI,    GOVKKNMKNT   At*THOR1T1ES  :  — 

•Ofticials  on  the  Administrative  or  Technical  StalTs 
icxcepting  those  in  trading  undertakings  carried  on  by 
Ijocal  Authorities,  or  in  other  classes  mentioned  else- 
where in  the  List) 1883        1885 

Electrical  Generating  Stations,   Transmission    and  Dis- 
TKiBcTiSG  Mains  and  Lines  (including  those  for  Tram- 
way Undertakings  and  Electric  Railways)  :— 
{a I  Station  engineer;  shift  engineer;  sub-3tation  attendant- 

incharge         1890        1893 

(bl  Switchboard  attendant;   cable  jointer;  overhead  lines 

man  ;  electrical  fitter  (sub-stations)  ;   engineman ;  stoker    1888        1890 

"(c)  All  other  classes  of  workmen 1875        1877 

Railway  Service,  including  Workshops  and  Sheds  : — 

Man  in  respect  of  whom  the  Railway  Company  have 
furnished  to  the  appropriate  local  officer  of  the  Ministry 
of  National  Service  a   certificate   stating    that  he   is 

indispensable  to  the  Company 1894       1894 

Boiler  Inscranc*  Companies  : — 

Boiler,  Machffiery,  or  Electrical  Inspector ;  Technical 
Office  Staff 1888        1890 

**  To  be  within  the  certification,  a  man  in  Grade  HI  must  have  been  born 
or  before  the  year  1903. 


Fatality.  —  Ale.xaiider  CaiiU'roii,  a  (ilas^'ow  tiamway 
motorman,  was  accidentally  killed  at  Partick  depot  at  midnight  on 
Saturday.  According  to  a  Press  report,  he  had  brought  his  car 
into  the  depot,  and  the  conductress,  after  reversing  the  trolley,  had 
gone  into  the  ottice  with  her  cash.  Cameron,  observing  that  the 
trolley  had  jumped  from  the  wire,  left  his  platform  to  adjust  it, 
l)ut  he  had  apparently  left  the  controller  on,  and  immediately  the 
trolley  touched  the  wire  the  car  bounced  forward,  knocking  him 
down.     His  liody  was  almost  severed  in  two  by  the  wheels. 

Carbide  of  Calcium  in  Germany. — It  has  just  transpired 

that  a  large  power  station  of  a  capacity  of  2."),000  KW.  has  been 
built  at  Kattowitz.  Upper  Silesia,  during  the  course  of  the  war, 
and  is  now  in  regular  operation,  together  with  plant  for  the  pro- 
duction of  20,000  tons  of  carbide  of  calcium  per  annum.  The  com- 
bined undertaking  has  been  carried  out  in  connection  with  the 
utilisation  of  coal  from  the  Prince  Pless  coal  mining  fields.  The 
management  of  the  latter  has  now  entered  into  an  agreement  with 
the  metal  firm  of  Beer,  Sonderheimer  &  Co.,  of  Frankfort-on-Main, 
to  form  a  company  under  the  title  of  the  Priuzengrube  Power 
and  Smelting  Works  Co.  for  the.  purpose  of  taking  over  the  power 
station  and  carbide  works,  the  'share  capital  being  £450,000  and 
the  proposed  loan  capital  £300,000.  Kach  of  the  two  parties  to 
the  agreement  has  acquired  one  half  of  the  share  capital,  no  banks 
having  any  participation,  and  the  contract  includes  arrangements 
for  the  delivery  of  coal  from  the  Pless  mines. 

Institution  Notes. — Institution  of  Municipal  Engineers. 

— (In  the  occa-sioii  of  the  annual  general  meeting  at  Suuthall, 
Middlesex,  on  October  9th  and  10th,  a  visit  is  to  be  paid  to  Messrs. 
Lowden's  lamp  works,  where  the  complete  manufacture  of  incan- 
descent electric  lamps  will  be  seen. 

Municipal  Tramways  Association  (Inc.). — The  annual  meeting 
will  be  held  at  the  Town  Hall,  Leicester,  on  September  20th  and 
27th.  The  Executive  Council  will  meet  at  the  Town  Hall  at 
10  a.m.,  and  there  will  be  a  reception  by  the  Mayor  of  Leicester 
(Aid.  North,  J. P.),  and  the  Leicester  Tramways  Committee,  at 
10. HO  a.m.,  followed  by  the  general  meeting  at  11  o'clock.  Aid.  S. 
Flint,  J. P.,  chairman  of  the  Leicester  Tramways  Committee,  will 
deliver  his  presidential  address,  and  Mr.  E.  Hatton  (Newcastle-on- 
Tyne')wiU  read  a  paper  on  "The  Post- War  Position  of  Electric  Power 
Supply,"  the  discussion  Ijeing  opened  by  Mr.  J.  M.  McElroy 
(Manchester).  The  Mayor  will  give  a  luncheon  at  1  p.m.,  and  on 
the  resumption  of  the  meeting  at  3  p.m.  the  report  of  the  Executive 
Council  on  the  formation  of  a  National  Jomt  Council  for  the 
Tramway  Industry  will  be  considered,  a  statement  on  the  subject 
being  made  by  Mr.  McElroy. 

On  the  following  day  the  Executive  Council  will  meet  at  10,  the 
Managers'  Section  at  10.30,  and  the  business  meeting  of  the  Associa- 
tion will  be  resumed  at  1 1  to  receive  the  report  of  the  Executive 
Council  and  the  Treasurer's  statement,  and  to  elect  officers.  At 
1  p.m.  a  luncheon,  given  by  the  President  of  the  Association,  Aid. 
S.  Flint,  will  conclude  the  proceedings. 

Electrical  Power  Engineers'  Association.  .\  meeting  will  be 
held  at  the  Terminus  Hotel,  Brighton  Station  Gates,  Queen's  Road, 
Brighton,  on  Monday,  the  23rd  inst.,  at  7  p.m.,  to  discuss  the  form- 
ation of  a  South-Coast  Branch  of  the  above  Association.  Mr.  A.  C. 
Boslel,  chairman  of  the  London  and  Southern  Division,  will  address 
the  meeting.  All  technical  engineers  engaged  in  the  electric 
supply  industry  are  heartily  invited,  and  it  is  hoped  that  as  many 
its  possible  will  m;ike  a  special  endeavour  to  attend. 

A  Liverpool  Electricians'  Strike.— I'liv  strike  of  elec- 
tricians at  Liverpool  has  been  temporarily  settled.  The  Electrical 
Trailes  Union  and  the  Ministry  of  L;ibour  were  successful  in  per- 
suading the  men  to  resume  work,  pending  further  negotiations  on 
the  non-Union  question,  which  was  the  cause  of  the  dispute. 

Tt'  will  be  remembered  that  the  strike  was  the  result  of  a  move- 
ment on  the  part  of  the  Electrical  Trades  I'nion  to  compel  super- 
vising engineers,  foremen,  and  charge  hands  to  join  their  Union. 
In  this  connection  it  is  interesting  to  note  that  the  National  Asso- 
ciation of  Supervising  Electricians  has  been  registered  as  a  Trade 
Union,  and,  of  course,  provides  for  precisely  the  class  of  men  to 
which  the  agitation  relates. 


OUR   PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  cimnected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  tlieir  movements. 


Central  Station  and  Tramway  Officials.— The  salary  of 
Mr.  A.  E.  D.wsoN,  manager  of  the  Sunderland  Corporation 
tramway  department,  has  been  increased  from  £&iO  to  £700 
jxn-  annum. 

Mr.  Wm.  Forbes,  formerly  traffic  superinitendent  of  the 
Aberdeen  tramways,  has  been  appointed  manager  of  the  sys- 
tem, in  succession  to  Mr.  E.  S.  Pilcher,  who  was  recently 
appointed  manager  of  the  Edinburgh  tramways. 

Luton  Town  Ck)uncil  has  increased  salaries  of  the  electrical 
engineer's  staff  as  follows:  Mr.  H.  A.  Kell,  chief  assistant, 
from  ^20.5  to  im)  a  vear;  Mr.  A,  H.  Cates,  chief  technical 
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assistant,  from  £iM  to  i;•2^0;  and  Mr.  E.  Hakdino,  chief 
clerk,  from  i"200  to  £'226. 

Blackburn  Corporation  Electricity  Committee  has  recom- 
mended a  grant  of  ^£500  to  Mr.  P.  P.  Wheelwright,  the 
boi"oun;h  electrical  engineer,  for  extra  work  performed  in 
connection  with  Government  supplies. 

The  ^^■alsall  Council  has  approved  of  the  recommendation 
of  the  Tramways  Committee  mentioned  last  week,  advancing 
the  salary  of  Mr.  R.  Ij.   Horsfield,  the  tramways  manager. 

Mr.  Hlgh  Purves,  lately  manager  of  the  Cajietown  Cor- 
lX)ration's  electric  light  works.  Dock  Road,  Capetown,  has 
been  appointed  elec'trical  engineer  at  Paarl,  Cape  Pro\"ince, 
in   place  of  Mr.   Wragg,   who  recently  resigned. 

Mr.  .\.  DiMMACK,  electrical  and  mechanical  engineer  to  the 
Swindon  Council,  has  resigned  hia  position,  he  having 
r.T.ived  a  temporary  appointment  under  the  Admiralty.  The 
r.  Hiiicii  has  decided  to  retain  his  services  in  connection  with 
ri'itain  siK'cial  matters,  and  to  consider  later  the  question  of 
.in  honorarium  for  extensions  Carried  but  for  particular  works. 

Lance-Bombardier  H.  W.  Hammokd,  who  joined  the  R.G..\. 
in  Octolier,  191G.  and  was  sent  to  Hong-Kong,  where  he  has 
been  acting  as  Ma.ster  Gunner's  assistant,  has  been  seconded 
to  the  Kowloon-Canton  Railway  Co.,  for  temporary  apjxjint- 
ment  as  traffic  inspector  on  the  British  section  of  the  Une. 
He  is  the  son  of  Mr.  W.  E.  Hammond,  traffic  manager  of 
tlie  MetroiX)litan  Electric  Tramways,  Ltd.,  and  vice-chainnan 
of  the  Metropolitan  .Association  of  Electric  Tramway  Mana- 
L'lTs.  Ijance.-Bombardler  Hammond  joined  the  staff  of  the 
Mrtroixjlitan  Electric  Tramways,  Ltd..  in  ISXH:  he  was  trans- 
I' ired.  in  1913.  to  the  British  Electrical  Federation,  and  three 
.\ears  later  to  the  London  Electric  Railways,  both  the  latter 
appointments  being  in  the  claims  departments. 

General. — Mr.  Albert  Viceers,  on  account  of  his  advanced 
years  and  failing  health,  has  placed  his  resignation  of  the 
chainuanship  of  Vickers,  Ltd.,  in  the  hands  of  the  board. 
Mr.   Douglas  Vickers  has   been   appointed   chairman. 

Mr.  Austin  Hopkixson,  electric-al  engineer,  Manchester, 
son  of  Sir  Alfred  Hopkinson,  has  been  adopted  as  prospective 
Conservative  candidate  for  the  newly-fonued  Mossley  Divi- 
sion of  liiincashiie.  ' 

Mr.  R.  W.  Dalto.v,  H.M.  Trade  Commissioner  in  New 
Zealand,  arrives  in  this  country  about  the  middle  of  October 
on  his  oflicial  visit.  He  will  be  at  the  disposal  of  manufac- 
turers and  others  desiring  infontiation  regarding  New  Zea- 
land trade  during  his  stay  in  Ixjndon.  and  his  tour  of  provin- 
I  nil  centres  which  is  to  follow.  Tho.se  who  desire  to  make 
Mlipointnients  should  write  to  the  Comptroller-General,  Dc- 
piirtmeut  of  Overseas  Trade  (Development  and  Intelligence), 
lii,  Basinghall  Street.  liondon,  E.G.  2,  using  the  reference 
number  D.O.T.  .30,73-2/18. 

Dr.  H.  S.  Hkle-Shaw  and  Dr.  Guglielmo  Marconi  have 
lu-en  elected  Honorary  Fellows  of  the  Society  of  Engineers. 

Roll  of  Honour. — La  nee -Corporal  G.  H.  Robinson,  City  of 
Liinrlnii  Yioiiianry  (Rough  Riders),  an  apprentice  with 
M.--M-,  f.i.it.'  A  Milne,  Ltd.,  and  son  of  Mr.  O.  W.  Robinson, 
uliii  1,^  <  .-liiiKitor  to  the  hrm,  was  captuivd  near  .Terusalem 
last  Novcinher.  He  is  now  reported  to  have  died  of  dysentry 
in  .January  in  Asia  Minor. 

Lance-Corporal  A.  Y.  Young,  who  has  been  killed  at 
Salonica.  was  formerly  employed  in  the  Glasgow  Electricity 
Department. 

Lance-Corporal  L.  D.  .\dlington,  reported  killed  in  action, 
was  employed  at  the  Birmingham  Electric  Supply  Depart- 
ment. 

Private  W.  U.  Priestley.  London  Regiment,  an  appren- 
tice engineer  at  Blackpool  Electricity  Works,  has  been 
wounded. 

L;ince-CoriX)raj  I.  Pit.si'ORTH,  who  has  died  of  wounds,  was 
employed  in  Bradford  as  an  electrical  engineer. 

Lieutenant  Mozlev,  R.E.,  son  of  Mr.  H.  Mozley,  thu 
manager  of  the  Burnley  Corporation  Tramways,  has  been 
promoted  tti  the  rank  of  Captain. 

Lieutenant  F.  Emerson,  L.R.B.,  killed  in  action,  was  in 
private  life  in  business  with  his  brother,  Mr.  R.  B.  Emerson, 
at  Southend-on-Sea,  as  an  electrical  engineer. 

Gunner  L.  Haynes,  Tank  Coi-ps,  reported  killed  after  being 
missing  .since  November,  1917,  was  with  Messrs.  Siemens 
Bros,,   of  StalVoid. 

Oliver  .\.  C.  CdLLl.NS.  K.F.A  .  who  uas  nii  llir  \\alla.'-x\v 
muni(i|);il  tramway  stall,  has  bri'ii  awardeil  tlic  Militarv 
Medal. 

Lieut.Miant  II.  P.  Driver,  M.C.  uIio  Iki.-  lallin  in  arlion. 
Was  articled  to  Messrs.  Bailey.  Giiindy  \-  liaiicll.  l.liL, 
electiiial  engineers,  of  Cambridge.  He  had  gained  the  Mili- 
tary Cross. 

Saj)j«r  .1.  Caktmell,  RE.,  who  has  been  killed  in  action. 
was  '27  year;;  of  age,  and  was  an  electrician  with  the  Black 
pool  Tower  Co. 

Sub-Lieutenant    W.    Chapmax.    Naval    Division,    v.'ho   has 
fallen  in  action,  \fas  a  member  of  the  Manchester  Corporation 
i;  El-.'tricity  Department  staff. 

r      Happcr  F.  ^VlLL!AMsoN,  R.E.,  who  lias  died  of  wounds  re- 
j  oe.ved    during    a    night    attack,    served    at    the    Dardanelles 
\.  before  going  ^to  France.     Vtc  was  employed  at  the  generating 
Station,  Tame  Valley,  Dukinfield. 

Sergeant  .1.  Bntu,  Gordon  Highlanders,  who  ha.s  died  of 
.  wounds,  was  an  employe  of  Messrs.  Dick,  Kerr  &  Co.,  Ltd.. 
'  Preston. 


Private  W.  Haigh,  Essex  Regiment,  who  has  been  killed 
in  action,  was  employed  by  the  British  Westinghouse  Co., 
Ltd.,  Trafford  Park. 

Obituary.— Mr.  W.  S.  Insull.— Mr.  W.  Samuel  InsuU. 
whose  dea'th  occurred  in  Loudon  last  Saturday,  at  the  age 
of  S(j  years,  was  the  father  of  Mr.  Samuel  Insull,  the  well- 
known  electrical  authority  in  the  U.S.A.,  who  went  to 
.'\merica.  some  thirty  years  ago. 


NEW     COMPANIES     REQISTERED. 


Remco    Carbon    Co.,    Ltd.    (151,393). — Private   company. 

Kogistfrcd  Si^ilember  lOlh.  Capital,  i7,()2.'i  in  7,500  ord.  shares  of  £1  each, 
and  2,500  del.  shares  of  Is.  each.  To  ciirry  on  the  business  of  manufac- 
turers of.  and  dealers  in,  ehxtrical  apparatus  of  all  kinds  used  in  connec- 
tion with  supply  of  electricity  tor  heat,  \is>ln.  poiyer,  telegraphy,  &c.  The 
subscribers  (each  with  one  ord.  share)  are  :— C.  Oliver,  Milton  Ironworks, 
(rn.vescnd.  electrical  engineer;  W,  M,  O.  Tell,  Viygory  Mead.  Horsell, 
Woking,  electrical  engineer.  The  first  directors  are  to  be  appointed  by  the 
subscribci^s.      .Solicitor  :    E.    P.    Bilbrough,   S,    Fenchurch    Str 


B.C. 


Andrew  Ness,  Ltd.  (151,386). — Private  company.  Regis- 
ters September  lOlh,  Capital.  *60,000  in  £1  shares  (30,000  pref.).  Engi- 
neers, contractors,  electroplatcrs,  eleetroi-hemists,  ironlounders,  metal  de- 
positors, refiners,  and  inlavers,  metallurgists,  &c.  .Agreements  with  A.  Ness, 
the  Canonburv  Engineering  Co..  Ltd.,  and  the  Plcssv  Co.,  Ltd.  The  sub- 
scribers (each' with  one  pref.  sh.tre)  ar<j :— Ethel  M.  Lawrence,  139,  Plimsoll 
Road.  Highbury.  N.2.  solicitors  clerk:  C.  Bowcn,  ",  Ely  Place,  E.C.I. 
solicitor.  The  first  dir.rtors  are:  A.  Ness,  J,  S.  Elliott,  J.  F.  Carr,  A.  W. 
I>ro\yne.  anil  O,  .Marino,  Registered  olTice  :  147.  Cottenham  Road,  Upper 
Holli.w:n.    X. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Duram,  Ltd. — Particulars  of  .£20,(X)0  7J  per  cent,  deben- 
tures, created  June  11th.  1918.  filed,  the  whole  amount  being  issued  on  Sep- 
teinb'.T  2nd.  Property  charged  :  The  company's  undertaking  and  property, 
present    and    future,    including    uncalled    capital.      No    trustees. 

F.    &    A.    Parkinson,    Ltd. — Mortgage    dated    September 

2nd,  1918,  to  secure  £2.750  charged  on  land  at  Nether  Moors,  Guiseley,  and 
ilwelling-houses,  &c.,  erected  thereon  (Greenshaw  Terrace.  Guiseley).  Holders; 
Uradford    Third    Equitable    Benefit    Building    Society,    Bradford. 

AngloPortuguese  Telephone  Co.,  Ltd.  (24,545).— Capi- 
tal. f2(IO.O0O  in  £1  shares.  Return  dated  June  5lh.  1918.  150.000  shares 
issued;  £,'il.(l4G  paid;  £98,954  considered  as  paid.  Mortgages  and  charges: 
£33.l(iO. 

Blackburn,     Starling    &     Co.,     Ltd.     (61,302).— Capital, 

,£12.000  in  £1  shares.  Return  dated  July  2-4tli.  1918.  All  shares  taken  up; 
£8.100    paid ;    £3,900   considered   as   paid.      .Mortgages   and    charges  :    Nil. 

Anchor   Cable   Co.,   Ltd.    (69,073).— Capital,   ^250,000  in 

£10  Shan-..  Return  dated  July  2Sth,  1918.  6.500  shares  issued;  £61.000 
paid;    £4.000   considered    as   paid!      Mortgages   and   charges:    £50,000. 

Barnslev  &  District  Electric  Traction  Co.,  Ltd.  (72,962). 

—Capital.  faO.OOO  in  £5  shares  (5.000  prcl.  and  5.000  ord,),  R.lurn  dated 
June  Uth,  1918,  4,400  Dref,  and  4,007  ord,  sh,ires  issu.-.l;  £42.035  paid; 
mortgages    and    charges  :    £21,000. 

British   Thomson-Houston   Co.,   Ltd.    (i7,!W2).— Capital, 

£800.000    in    £10    shares    (40.000    ord,    and    40, I    prel,).      Return    dated    July 

31st.  1018.  All  sharc-s"  issued ;  £725,310  paid  on  :)2,.-.31  ord,  and  40,000  pref.; 
£7i.aM   considered    as   paid   on    7.469  ord.     Mortgages   and   charges:    £168,195, 

Babcock   &    Wilco.x,    Ltd.    (65,805).— Capital,    jEl,960,000 

in  lOO.OOO  li  per  cent,  pref,,  200.000  5  per  cent,  second  pref..  and  1,660,000 
ord.  shares  of  £1  each.  Return  dated  June  6lh.  1918.  100.000  6  per  cent, 
nief,  179.0.56  5  p<-i  cent,  second  prel,,  an.l  l,(»iO,000  ord.  taken  up;  £.539,0.'.6 
p:iid  on  :S(iO.O0O  ord.  and  179.0.'i6  seond  pref.;  £1.400.000  considered  as  p:iiil 
on   100.000    6  per  cent.  pref.  and   1.300,000  ord.     Mortgages  and   charges  :    .Ml. 


CITY     NOTES. 


Stock  hxchange  Notices, — The  Committee  has  ordered 
the    undermentioned  isecurities  to   be   quoted   in   the   Official 

List  :  — 

()rient;il  Telephone  &■  Electric  Co.,  Ltd.— 110,087  atlditional 
iii(liii;irv  share  of  A'l  each,  fully  iraiil  (Xos,  J71),3(>4  to 
•J.s'.i,l,'.<l). 

Trc.s  Power  Station  Co.,  Ltd.— ,£(i()0.(KKl  C,  per  cent,  first 
mortgage  debentures  of  .iVHH)  |.;i.-h  (Nos,  1  to  G.fHH.l)  (regi- 
tered). 

Rees  Roturbo  Manufacturing  Co.,  Ltd,— The  available 
balance  at  September  30th,  1917,  amounted  to  f66,730.  After 
adding  to  depreciation  reserve  £18,000.  and  placing  to  general 
reserve  £25,000,  it  is  proposed  to  pay  dividends  on  the  prefer- 
ence shares  for  the  two  years  and  two  months  ended  Decem- 
ber 31st,  1911,  at  5  per  cent.,  and  to  carry  forward  .£17,143. 
Owing  to  certain  rumours  about  the  company,  the  directors 
wish  to  state  that  they  are  not  negotiating  for  the  sale  of  the 
business  or  works  at  Wolverhampton, — Finnvcial  Times. 


American   Telephone  &   Telegraph    Co. 

fss  income  tax,  for  the  quait<^r. 


I'wo   per   rent. 
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liasl  Anj$lian  LnginctriniJ  Co..  Lid.— At  the  .nnnuaJ 
iii.H>tiii;I.  itt  Stowiuiiik.'l.  on  Sept.Miilior  7th.  Mr.  1..  TlBBi:\- 
HVM  pirsiiliii)'.  siipporttil  l>y  Mr.  Dniry  Stowo,  iliroi-tor.  it 
\\;is  n'-<>lve<l  thul.  alVr  allowing  f"r  ilopreciatioii.  ivst'rvo  for 
Isid  (l.'bts.  iiiul  (lir.vtcir.'^'  tecs,  a  diviilond  cif  (1  per  cent.  l>o 
pajil  to  aJl  .-.hart'holclers.  A  vot**  of  thanks  wa.s  iw.a.'Jed  to  the 
.liairnian  for  the  suoc«v-stul  workinj,'  of  the  lonc-ern.  This 
is  the  first  dividend  paid  since  the  company's  formation  in 
IS98. 

Official  .Announcement  re  Companies. — The  followinfj  arc 
111  lie  .struck  olV  the  iis-t  within  three  months  unless  aiuae 
Is  ...hown   to  tlie  contrary  :— 


.Aero    Ki 

re    .\l:irm,    Ltd. 

.■\>bt.s!tus 

.ind   .\sbcslic  Co..   Lt 

L'uralivt 

El«tricilv    Co.,    l.td. 

••  Klo;,I 

•    El.<-lrk    Co..    Ll.l. 

British  Insulated  and  Helsby  Cahles.  Ltd.— Iiilcrini  divi- 
diiid'ivf  !W.   [H-r  share,  less  tax. 

British  .Vluminium  Co.,  Ltd. — Dividend  al  tlie  rate  of  8 
I'lr  cent  per  anniiiii.  le.-s  ineonie-ta.\.  on  the  oidinary  shares, 
and  at  the  iiitt^  of  (i  per  cent,  per  aiinuni.  le.s.s  inc(>nio-t«x, 
on  the  preference  .shares,  both  for  the  six  .months  to  .luno 
!(>th. 

Bromley  (Kent)  Electric  Light  &  Power  Co.,  Ltd.— In- 
(erini  dividend  at  tlie  rate  of  4  per  cent,  per  annum  ('2«.  jx-r 
share).  le.=s  income-tax.  on  the  ordinary  shares  for  the  half 
>  ca  I'. 

Mackay  Companies. — Ou.-MierK  dividend  l.j  per  eml., 
li'.-s  tax.  on  eJimiuon  stock. 

Eastern  Extension  Tele^Jraph  Co.,  Ltd, — Second  <.|uar- 
terly  interim  dividend  .is.   per  share,  free  of  tax. 


hnfjical  shares  hold  tlieir  present  price  of  .1,;,  Siemens  have 
ii,s<'n  to  (ij.  Tlie  t<degniph  manufacturing  shares  are  very 
steady,  with  a  further  demand  for  India-Kuhber  and  Tele- 
tinipli  Constructions;  the  iat.t<H-  are  ys.  hitrher  on  the  we<'k. 
Colliery  shares  are  on  the  rise  on  uccoimt  of  the  c^ai  jMis-i- 
tion,  and  a  number  of  arm;uuent  issues  are  n  shade  harder. 

Amongst  the  various  ex  dividend  markings  which  have 
<K'eurred  iluring  the  past  few  days,  (jlobe  Telefira(>h  &■  Trust 
ordinary  are  noticeable  becau.se  they  have  recoxered  the  'is. 
deducted  from  the  price.  City  of  ixmdon  Electrics  ordinary 
and  preference  are  up  on  balance.  The  telegraph  market  is 
firm  throughout.  Revival  of  spt^idative  interest  is  shown 
by  a  rise  of  J  in  West  India,  and  Panama,  Marconis  have 
advanced  to  1.5  bid,  and  are  once  more  an  animated  maikel. 
Chile  Telephones  are  i  up  at  7i.  Orientals  arc  g(K)d  at  :<l. 
Expectation  in  this  cii.se  is  looking  for  an  early  announre 
nient  with  regard  to  the  distribution  of  siirphts  assets,  and 
is  concerne<l  with  estimates  of  what  thi.s  is  likely  to  he  in 
hard  cash.  The  ideji  is  that,  shareholders  will  receive  ijs. 
per  share,  if  not  more,  and  that  this  will  have  no  ell'i'it 
u|>on  the  earning  capacity  of  the  company,  which  is  tikel\ 
to  continue  its  present  payment  of  10  per  c«nt.  dividiMuK 
without  interruption.  Cuba  ordinary  have  risi'ii  10,',,  and 
Chilj-s  at  7i  are  also  better. 

The  foreign  group  is  not  so  good,  .\fter  their  giddy  riM, 
Mexican  Light  is.=aies  have  cprnc  back  to  a  slight  extent,  a  in! 
the  firs-t  mortgage  bonds  are  2  points  down  at  61.  Brili-li 
(>)lund>i;i.  Electric  Railways  remain  weak  and  unsuppnitnl. 
and  Brazilian  Tractions  lost  a.  point  of  the  rist^  wliich  lli(\ 
lecently  achieved.  The  'gaudde  which  .spiang  up  in  .-mne  ,,l 
the  low-priced  foreign  shares  has  quieted  down,  but  i(  i^ 
noticeable   that    (luolations  ai'e  well  maintained. 


STOCKS     AND     SHARES. 


Tui;sD.4Y  Evening. 

The  condition  of  Stock  Exchange  business  is  not  unsatisfac- 
tory in  some  of  the  markets,  although,  taking  the  House  as 
a  whole,  it  cannot  be  Siiid  that  there  is  much  going  on.  The 
pixiposils  put  fonvard  by  the  Austrian  Ciovernment  for  a 
non-i-onmiittal  pea<'e  conference  were  regarded  as  an  indica- 
tion that  one  i)ai1:ner  of  tihe  enemy  has  had  more  than 
enough  of  the  war,  and,  although  no  special  importance  was 
attached  to  this,  it  .serves  to  underline  the  confident  .senti- 
ment proilueed  by  the  advance  of  the  Allies.  Therefore, 
prices  are  good,  the  most  surprising  slock  in  the  list  being 
Consols,  which  have  risen  rapidly  until  they  stand  on  a 
level  showing  a  return  of  about  3  per  cent,  net  on  th<' 
money,  allowing  for  income-tax  at  Gs.  in  the  £. 

Metropolitans  have  fallen  back  to  'i<'i,  sxi  that  for  a  day  or 
Iwu  they  ,st<«(d  at  the  .s-.mie  price  as  Districts,  a  cm-ious  jiosi- 
tion  seeing  that  the  latter  have  liad  no  dividejid  for  3()  y(>ai-s, 
wherea,s  the  Metropolitan  has  paid  poorly  indeed,  but  regu 
larly.  The  curtjiihnent  of  railway  services  next  month  is 
ex|iected  to  provide  the  tubes  ;ind  'buses  with  an  cver- 
increa.sing  amount  of  traffic,  although  the  i.s.sues  of  the  T'nder- 
groUTid  Electric  Railways  of  [joiidon  have  not  improved,  the 
t'lO  shai-es,  indcH'd,  being  J  ea,s-ier  for  lack  of  attention  from 
its  r<'eent  supixnters.  Districts  have  receded  J.  In  the 
trustee  group  there  is  £.o.i)00  Metropolitan  :il  per  cent,  pre- 
ference on  offer  at  -57i.  at  which  the  j-etiu-n  to  an  investor 
comes  to  jii.st  over  (5  i)er  cent,  on  the  money,  with  a  fair 
amomit  of  (-over  at  the  back  of  it.  ITie  brisk  detuand  for 
these  preference  and  debenture  stocks  seems  singidar,  cou- 
sid<>ring  how  little  more  the  return  is  from  them  than  can 
be   obtained    from    the    National    ^Yar    Bonds. 

It  is  thought  jios^^ible  in  the  market  that  the  electric  light- 
ing undertakings  may  have  to  reduce  theh-  divideiids  in  view 
ot  the  shortage  of  c(xil  and  ever-incieasing  demands  of 
Labour.  The  Charing  Cro.ss  Co.,  it  may  be  recalled,  pa.ssed 
the  interim  dividend  in  respect  of  the  last  half-year,  and 
sfmie  think  that  most  of  the  other  London  companies  will 
be  obliged  to  make  a  snuill  cut  in  the  dividends  for  the  final 
half  of  the  twelvemonth.  Meanwhile,  of  course,  the  prin- 
cii«d  prop  is  the  character  of  the  war  news,  and  there  is  no 
evidence  of  proprietors  wishing  to  sell  their  .shares.  Most 
of  the  prices  are  unchanged  on  the  wc>ek,  business  being  as 
•luiet  a.s  usTial.  Westminsters  are  .5s-.  better  at  6,  and  Metro- 
|X)htans  have  lo.st  a  trifle. 

The  main  interest  centres  around  manufacturing  com- 
panies shares.  The  lively  dealings  in  British  Aluminiums 
have  come  to  a  pQu.sc,  and  the  price  Af  the  .shares  is  ea,sier 
on  disiippointment  that  the  dividend  is  not  incroased. 
bdiswans  continue  to  be  an  active  market,  and  in  their  new 
giiise  axe  as  popular  as  they  were  before.  The  price  keeps 
m  the  neighbourhood  of  16s.  The  first  preference  continue 
CO  be  quoted  about  22s.  6d.,  and  the  last  busmen  marked  in 
the  4  per  cent,  first  debenture  stock  was  at  75  and  76  • 
General  E  ectncs  remain  at  ISJ,  and  the  new  shares 
became  fully-paid  this  week.  Thev  stand  about  10s  lower 
than  their  seniors.  The  new  preference  have  been  changmc 
hands  between  10  and  lOJ.  Crompton  orcUnarv  are  unaltered 
at  lbs,,  an^  the  preference  at  ^1,  Babcock  &  W^ilcox,  after 
being  a  little  over  £i.  reverted  to  the  round  figure      Metal- 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

Home  Electricity  Companies. 
Dividend  Price 

. ■ .        Sept.  17, 

1916,  1917.  1918.     Rise  or  fall, 

Brompton  Ordinary 9        10  6g  —  i 

Cliaring  Cross  Ordinary     ....        5         4  Sk  — 

do.       do,       do.       4J  Pret,,.       4J       4J  ai  — 

Chelsea 3         .'J  3,;.xd        — 

City  of  London  8         H  lljxd  +t 

do.        do.    6  per  cent.  Pref,  ., 

County  of  London 

do.  do.      6  per  cent.  Pref, 

Kensington  Ordinary 

London  Electric       

do.       do.     6  per  cent,  Pref,.. 

Metropolitan 

do.  4i  per  cent.  Pref,    ,. 

St,  James'  and  Pall  Mall  . . 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 

TELEiiRAPHS 

Anglo-Am.  Tel.  Pref 

do,  Dcf 

Chile  Telephone       

Cuba  Sub.  Ord 

Kastcvn  Extension 

Eastern  Tcl,  Ord 

Globe  Tel,  and  T.  Ord 

do.       do.        Pref 

Groat  Northern  Tcl 

Indo-European  

Marconi  

Oriental  Telephone  Ord 

United  E,  Plate  Te! 

West  India  and  Panama   . . 
Western  Telegraph 


9|xd 

n 

It 
8,'.- 


16.4 


Home  Rails, 

Central  London  Ord.  Assented    . .  4  4  60.^ 

Metropolitan 1  2fi 

do.          District          ..         ..  Nil  Nil  2r,^ 

Underground  Electric  Ordinary. ,  Nil  Nil             2| 

do.               do.        "A"        ..  Nil  Nil  8/- 

do,              do,       Income   , .  6  4  83* 

Foreign    Trams,    &c, 

Adelaide  Sup,  6  per  cent,  Pref,   . .  6  6              4;^        ■ 

Anglo-Arg.  Trams.  First  Pref.     ,.  .">*  5^             3* 

do.           do.      2nd  Pref.        . .  ^i  —             n 

do.           do.      5  Deb 5'  5  67" 

Brazil  Tractions       —  —  47 

Bombay  Electric  Pref 6  6  lOJ 

British  Columbia  Elec.  Ely,  Pfcc.  .1  ."i              .isj 

do,               do.        Preferred  Nil  Nil  41J 

do,               do.        Deferred  Nil  Nil  3.5 

do.               do.        Deb.      .  ^J  4J  .'>7Axa 

Mexico  Trams  6  per  cent.  Bonds.,  Nil  Nil  50' 

do.           6  per  cent.  Bonds..  Nil  Nil  42 

Mexican  Light  Common  . .        . ,  Nil  Nil  2H 

do,             Pref Nil  Nil  10 

do.             1st  Bonds. .        ..  Nil  Nil  61 

Mancfacturing  Companies. 

Babcook  &  Wilcox             . .        . ,  1.5  1.5            4 

British  Aluminium  Ord,    .,        ,.  10  10             liZ 

British  Insulated  Ord.        ..         ..  20  20              2,,' 

British  Westinghouse  Pret,         ,.  7J  7*           'i^, 

Callenders       20  25'  10? 

do.        .5  Pref 5  .5             44 

Casl^ner-Kellner        23  20             3i 

Edison-Swan,  *' A "             ..        ..  —  —            \-^ 

do,      do,    4  per  cent.  Deb,    . ,  4  4  75"V 

Electric  Construction        . .         . .  71  10             1^ 

Gen.  Elec.  Pref 6'  6  103 

do.        Ord 10  10  ISJ 

Henley 25  25             21 

do.    4iPref 44  4}           4 

India-Rubber 10  10  17} 

Telegraph  Con ilO  SO  47^ 

'Dividends  paid  free  ol  Income  Tax, 


-i 

—  * 

-  i 


7  13  10 
6  10  7 
6  18  6 
(1  18    6 


Telephones, 

H             97.1 

_ 

6    3    0 

H           23l 



6    7    8 

i               71 

-1-  4- 

.5    6    8 

7             10', 

■     +  } 

•6  !.l    4 

i             1.5» 

'.5    3    3 

i              1.58,^ 



'.5     1     0 

14ixd 

+  2'- 

•4  17    6 

i           injxd 

— 

S  17    1 

22             88 

+   .'. 

.5  15    U 

.574 

— 

.5  12    6 

0               4'. 

+   i 

1    ;i    0 

+  xs 


8  II 
Nil'*? 

Nil  -.- 


3  l.j  0 
,.    i,  n 

4  6  6 

5  9  1 
5  16  8 
S  11  1 
5  10  1 

Nil 

5  6  0 
7    5  6 

6  5  4 
•5    8  1 

5  11  2 

5  12  6 

•6  16  » 
•S    1.0 


No.  2,130.  SEPTEMBER  20, 1918.]  THE    ELECTRICAL    EEVIEW. 


2S5 


THE     DUTIES     OF     THE     PROGRESS 
DEPARTMENT. 


By  W.  .J.  HISCOX. 


(('u/ihnued  fiom  paffe  261.) 
The  Tool  Room  axd  the  Pattern  Shop. 
(i).  The  Tool  Room. — As  soon  as  the  instructions  (in  the 
form  of  detail  drawings  and  specification  lists)  are  issued  to 
the  shops,  the  tool  room  and  the  pattern  shop  are  the  iirst  two 
departments  to  receive  the  attentions  of  the  progress  man. 
His  methods  in  connection  with  these  two  departments  are 
dissimilar  in  some  respects,  so  we  will  first  of  all  deal  with 
the  tool  room,  following  up  our  observations  witlte  regard  to 
the  tool-drawing  office  contained  in  the  preceding  artide. 

It  is  an  understood  thing  in  all  engineering  factories 
chat  you  cannot  hustle  a  tool  maker.  Xo  matter  how 
urgent  or  important  the  job  may  be,  he  goes  about  his  work 
in  a  quiet,  methijdical  manner,  and  the  progress  man  must 
use  the  utmost  tact  and  discretion  to  deal  successfully  with 
this  peculiar  department.  This  is  written  (|nite  seriously, 
for  although  on  the  average  prodtiction-job  the  operator  can 
be  persuaded  to  extend  himself  to  meet  a  certain  exigency, 
the  intricate  natuxe  of  this  work,  and  the  mathematical 
accuracy  necessary  to  produce  a  good  tool,  render  it  impera- 
tive that  no  influence  shall  be  exerted  with  the  idea  of 
rushing  the  toolmaker.  He  is  willing  to  do  all  in  his 
jiower  to  meet  the  demands  of  the  factory,  as  is  evidenced 
Ijy  the  fact  that  he  often  works  long  hours  on  a  particularly 
arduous  task,  and  the  progress  man  will  do  well  to 
remember  these  points,  and  not  allow  his  zeal  to  outrun  his 
discretion.  The  chief  aim,  therefore,  of  the  Progress 
Department  in  this  connection  is  to  ensure  for  the  tool 
room  adequate  time  for  the  completion  of  the  necessary 
parts,  and  this  can  be  done  by  pressing  the  tool-drawing 
office  to  issue  the  instructions  with  the  least  possible  delay. 

Apart  from  the  foregoing,  it  is  necessary  for  the  progress 
man  to  interest  himself  in  tool-room  production,  for  the 
head  of  this  department  is  cast  in  the  same  mould  as  heads 
of  other  departments,  and  does  not  always  give  priority  to 
the  most  urgent  orders,  unless  constantly  reminded  of  his 
oliligations  by  the  progress  man.  There  is  no  reason  why 
the  dating  system  cannot  be  applied  to  this  department — 
i.e..  a  covering  delivery  date  for  all  tools  required  in  con- 
nection with  one  order,  with  intermediate  dates,  if  necessary, 
for  the  completion  of  those  tools  which  should  be  in  com- 
mission first. 

A  complete  record  of  all  outstanding  tools,  &c.,  is  kept 
in  the  Progress  Department,  as  instanced  in  the  previous 
article.  From  this  the  progress  man  gauge;  the  urgency 
I'f  the  tool  relative  to  the  order  it  is  required  for,  and 
estimates  a  completion  date  accordingly.  As  each  tool  is 
'I  impleted,  a  copy  of  the  delivery  note  which  accompanies 
the  piece  to  its  destination  should  be  sent  to  the-  Progress 
Department,  so  that  the  list  of  outstanding  tools  may  be 
corrected. 

Apart  from  the  dislocation  and  consequent  delay  of  pro- 
duction brought  about  by  the  late  completion  of  tools, 
another  aspect  in  connection  with  tool-room  progress  must 
be  considered.  It  sometimes  happens  that  a  special  order, 
for  which  jigs  are  required,  is  wanted  out  in  a  hurry.  The 
jigs  are  not  ready  to  time,  and  the  shop  foreman,  after 
waiting  as  long  as  possible,  perceives  that  there  is  no  possi- 
bility of  getting  the  jigs  in  time  for  him  to  complete  the 
unit  by  the  date  demanded.  He  therefore  sends  the  part  to 
the  marking-oil  table,  has  it  marked  off  and  drilled  (or 
milled),  and  the  completed  article  leaves  the  factory  in 
.ii'cordance  with  programme.  A  few  days  (or  weeks)  after- 
wards the  jigs  arrive,  and  are  promptly  turned  into  the  tool 
^tore,  perhaps  never  to  be  wanted  again.  Thus,  through  not 
exerting  pressure  early  enough,  either  in  the  tool-drawing 
office  or  in  the  tool  room,  all  this  unnecessary  expense  has 
been  incurred,  apart  from  the  fact  that  the  tool  maker  might 
have  spent  his  time  on  something  which  would  have  been  of 
use,  the  marker-off  could  have  given  his  attention  to  another 
■  lually  important  job.  and  tlie  drilling  (or  milling)  operator 


could  have  done  two  jobs  in  the  time  taken  to  do  the  one 
in  question. 

{il)  The  Palteni  S/i"j>. — This  department  is  an  easier 
proposition  to  handle  from  a  progress  point  of  view  than 
the  tool  room.  The  parent  of  the  foundry,  it  is  one  of  the 
very  earliest  departments  to  receive  the  attention  of  the 
progress  man,  for  the  castings  are  the  limiting  feature  in 
the  case  of  the  majority  of  production  orders. 

The  arrival  of  the  detail  drawing  bearing  the  order 
number,  and  showing  that  a  new  pattern  is  required,  should 
be  sufficient  to  induce  the  pattern  shop  foreman  to  commence 
operations,  and  the  subseijuent  receipt  of  the  specification 
list  will  confirm  his  decision,  and  also  group  together  the 
whole  of  the  patterns  required  in  coimection  with  this 
particular  order.  The  pattern  shop  and  the  foundry  always 
work  in  conjunction,  whether  under  one  head  or  run  as 
separate  concerns,  consequently  there  is  no  necessity  to  time- 
fix  the  pattern  shop,  as  the  foundiy  date  will  be  sufficient  to 
inform  the  pattern  maker  as  to  the  urgency  of  any  particular 
pattern. 

The  Progress  Department  will  record  the  pattern  numbei-s 
of  all  castings  required  in  connection  with  the  order,  with  a 
column  in  which  to  record  the  date  on  which  each  pattern 
is  sent  to  the  foundry,  irrespective  of  whether  a  new  pattern 
is  to  be  made  or  an  existing  pattern  utilised.  The  pattern 
shop  foreman  should  send  a  delivery  note  with  each  pattern 
sent  to  the  foundry,  a  duplicate  copy  of  this  note  being  sent 
to  the  Progress  Department.  In  the  event  of  a  pattern 
being  already  in  the  foundry,  in  use  in  connection  with 
another  order,  the  same  formula  should  be  observed,  the 
delivery  note  in  this  case  being  endorsed  "  Pattern  already 
in  foundry." 

The  progress  man  will  urge  outstanding  patterns  the 
moment  he  considers  the  margin  of  time  allowed  for  the 
completion  of  the  casting  has  reached  its  minimum,  and 
may  then  exact  a  definite  promise  of  completion  from  the 
pattern  shop. 

When  an  alteration  is  necessary  to  a  pattern  already  in 
the  foundry,  the  pattern  maker  should  ask  on  a  return  note 
for  the  pattern,  two  copies  of  this  note  being  sent  to  the 
foundry,  and  the  founcby  foreman,  upon  returning  the 
pattern,  should  forward  to  the  Progress  Department  one 
copy  of  the  return  note,  stating  thereon  the  date  upon 
which  the  return  was  effected.  The  pattern  would  then  be 
treated  as  a  new  part  by  the  Progress  Department,  and  a 
revised  date,  if  necessary,  would  be  given  for  the  comple-^ 
tion  of  the  casting. 

(To  be  continued.) 


THE      ELECTRICAL     PROPERTIES     OF 
VULCANISED     FIBRE.' 


By  WILLIAM  EVES. 


The  accompanying  curves  were  plotted  from  test  data  obtained  at 
the  Massachusetts  Institute  of  Technoio^y.  In  all,  4,000  tei?ts 
were  made,  including  red,  black  and  grey  fibre.  The  tests  Vere  all 
made  with  the  same  electrodes,  and  the  voltage  was  increased  at 
the  constant  rate  of  1,000  volts  per  second.  At  temperatures 
higher  than  room  temperature  the  samples  were  prepared  by 
heating  in  an  oven  for  one  hour  for  the  thinner  specimens  and 
from  four  to  five  hours  for  the  thicker.  Fig.  1,  referring  to  grey 
fibre  of  V-in.  thickness,  shows  an  average  decrease  in  breakdown 
voltage  in  the  25'  to  100'  C.  temperature  range  of  7  7  per  cent.  Tests 
on  a  thickness  of  0'03  in.  showed  an  increase  of  80  per  cent,  in 
breakdown  voltage  for  the  same  range  of  temperature.  The  voltage 
required  to  break  down  a  sample  of  thickness  greater  than  i  in. 
was  greater  than  most  commercial  voltages.  A  comparison  of 
results  on  black  fibre  of  0067  in.  thickness  showed  an  average 
increase  of  12  per, cent,  in  breakdown  voltage.  Greater  thicknesses 
showed  a  decrease  with  increase  in  temperature. 

The  results  of  tests  with  red  fibre  of  ',  in.  thickness  showed  the 
average  decrease  in  breakdown  voltage  in  the  range  from  2.5  to 
100  C.  to  be  approximately  60  per  cent.  Thin  red  fibre  showed  an 
average  increase  in  breakdown  voltage  from  25'  to  100  of  approxi- 
mately 20  per  cent. 

The"  most  plausible  theory  for  the  change  from  au  increasing 
variable  with  increasing  temperature  to  a  decreasing  variable  with 
increasing  temperature  but  with  an  increase  in  thickness,  was 
that  the  small  amount  of  moisture  and  zinc  chloride  in  solution 
caused  the  resistivity  to  decrease  with  increase  in  temperature, 
while  the  fibre  lost  a  certain  amount  of  its  contained  moisture 
when  heated,  greater  thicknesses  doing  so  much  less  rapidly  than 
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lesser  thicknesses,  but  not  at  ull   in   projvortion  to  the  thicknese. 
The  results  of  many  tests  made  with  the  fibre  of  five  larjre  manu- 
facturers wore  averajred,  aiul  tlie  composite  results  are  sliown  in 
6g.  2.     This  curve  jrives  values  for  room  temperature  only. 
BtuiAKDows  Voltages'  ok  Several  Thicknesses  hi- 

VllLOASISED   FlIIRE. 

Breakdown  value. 
Thickness  in  inches.  Volte  iicr  0*001  in. 

A     .  225  to  426 

I's  150  to  300 

)  125  to  275 

1  100  to  225 

}  75  to  150 

•  Results  higher  than'the^e  have  frequently  been  observed,  but  these  limits 
will  include  the  majority  of  coses. 

Grey  fibre  was  made  from  paper  of  the  natural  colour  with  no 
colouring  matter  of  any  kind.  Black  contained  a  small  amount  of 
lamp  black  or  other  colourinjr  matter,  and  red  was  coloured  with  a 
relatively  large  amount  of  various  grades  of  oxide  of  iron.     Any 
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loading  material  placed  in  the  paper  from  which  vulcanised  fibre 
was  made,  tended  to  interfere  to  some  extent  with  the  chemical 
treatment,  and  the  result  was  a  less  homogeneous  material. 
Colouring  matter  acted  as  a  loading  material  and  produced  a 
slightly  more  "  papery  "  fibre,  which  usually  had  a  higher  break- 
down value  because  of  the  greater  degree  of  lamination.  Fibre 
was  made  from  three  grades  of  paper,  which  varied  in  the  degree 
to  which  they  were  gelatinised  by  the  chemical  action.  The  paper 
from  which  J  in.  to  J  in.  fibre  was  made  was  treated  to  the  greatest 
extent  with  the  zinc  chloride,  and  consequently  a  more  homo- 
geneous material  with  low  breakdown  voltage  resulted.  In  a  large 
number  of  cases  the  loading  factor  of  red  fibre  was  so  much  more 
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Fig.  2. — Average  Breakdown  Voltage  of  Vulcanised 
Fibre  of  all  Colours. 

pronounced  than  the  tendency  for  the  smaU  amoimt  of  solution  of 
oxide  of  iron  to  lower  the  breakdown  voltage,  that  the  dielectric 
strength  of  red  fibre  would  be  higher  than  that  of  grey  fibre.  Black 
fibre  was  usually  between  the  red  and  grey  grades  and  nearer  the 
grey  in  its  breakdown  voltage. 

As  vulcanized  fibre  lost  ite  normal  amount  of  contained  moisture 
its  pliability  decreased,  and  finally  it  became  brittle.  This  was 
caused  either  by  application  of  a  sustained  temperature  of  80"  to 
100  C,  or  of  higher  temperatures  up  to  200'  C.  for  shorter  periods  of 
time.  At  the  latter  temperature  charring  commenced.  It  had 
the  following  strengths  in  pounds  per  sq.  in. :  Tensile.  9000-13  000  • 
compresssive,  3:1000-43,000;  shearing,  9,000-13,000.  ' 

Vulcanised  fibre  was  not  waterproof.  It  absorbed  water  to  a 
certain  degree,  but  was  not  injured  by  either  hot  or  cold  water  for 
it  returned  to  its  original  dimensions  and  properties  when  dried ' 
Most  dilute  acids  and  alkalis  caused  no  effect  other  than  the  effect 
of  wat«r.  but  concentrated  acids  caused  disintegration  Organic 
solvents  and  all  oils  had  absolutely  no  effect  and  were  not  absorlied 
in  the  slightest  degree. 


If  the  breakdown  voltage  per  thoiisandtli  of  an  inch,  the 
specific  gravity,  and  tlie  cost  per  pound  of  vulcanLsed  fibre  were  com- 
pared with  the  corresponding  values  for  otlier  insulating  materials, 
it  would  be  found  that  the  commercial  insulation  value  of  vulcan- 
ised fibre  was  very  high.  Its  ability  to  be  machined  with  great 
accuracy  and  to  be  bent,  punched,  and  formed  to  shape  should  be 
taken  into  account.  In  fact,  it  could  be  ii.sed  in  many  cases  where 
no  other  material  would  answer. 


NEW     ELECTRIC     FURNACES. 


{Concluded  jrovx  p.  iM6.) 
An  electric  furnace  for  the  forging  and  annealing  of  stoel, 
using  silicon  carbide  as  resistor,  was  described  in  a  pajier 
read  before  the  Association  of  Iron  and  Steel  Electrical 
Engineers,  U.S.A.,  by  Mr.  Wirt  S.  Scott;  we  are  indebtni 
to  the  Electrical  Review,  of  Chicago,  for  the  following  parti 
culars :  — 

Mr.  Scott's  experimental  work  on  resistor-type  furnnrr.-, 
for  ^ging  has  continued  through  several  years.  Varinu,^ 
combinations  of  materials,  consisting  of  granular  graphite, 
coke,  charcoal,  and  carbon  blocks,  have  been  given  exhaus- 
tive tests,  always  with  the  same  general  results,  all  of  the 
above  resistor  materials  being  unsuitable  for  an  electric  forg- 
ing furnace. 

To  secure  even  moderately  successful  insults,  it  was  found 
that  resistor  material  must  be  of  the  purest  carbon  oi- 
graphite.  It  is  quite  difficult  to  obtain  a  supply  sufficient 
for  operating  furnaces.  If  there  is  any  slag  or  ash  left 
from  the  .combustion  of  the  resistor,  it  remains  in  the  bed, 
so  that  the  relative  proportion  of  such  material  is  graduall.\ 
increasing  with  time,  causing  an  increase  in  the  resistfline 
of  the  furnace. 

If  the  slag  or  ash  is  fusible  at  the  temperature  of  the 
resistor  bed,  a  clinker  will  be  formed  which  very  rapidly 
extends  through  the  granular  mass,  resulting  in  a  rapid  in- 
crease in  resistance  and  consequent  failure  to  heat. 

When  the  furnace  was  maintained  for  a  considerable 
length  of  time  at  sufficiently  high  temperature  to  turn  out 
heated  steel  at  1,800  deg.  P.,  it  was  found  that  the  tempera- 
ture in  the  bottom  of  the  resistor  bed  exceeded  the  .safe 
limits  of  refractory  materials.  With  a  temperature  of  1,800 
deg.  on  the  .surface  of  the  bed,  the  temperature  at  the  bottom 
was  approximately  3,600  deg.  This  great  temperature  dif- 
ference is  due  to  the  electrical  characteristics  of  carbon,  in 
that  as  the  temperature  increases  the  resistance  decreasfj; 
An  increase  in  temperature  at  any  part  lowers  the  resistaiii  ■ 
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Fig.   2.— a  15-kw.   Double-opening  Forging  F^jrnace  wnn 
Pre-heating  Chamber. 

through  that  part,  which  in  turn  causes  more  current  Ut 
flow,  and  so  on,  the  temperature  gradually  increasing  with 
the  current. 

If  heat  is  generated  only  on  the  floor  of  the  heai'th,  the 
work  is  heated  from  the  under  side  only,  and  instead  of 
receiving  heat  from  the  walls  and  roof,  it  gives  off  heat, 
thereby  always  having  a  great  difference  in  the  temperature 
on  the  two  opposite  sides.  In  order  to  heat  the  upper  sur- , 
face  to  a  sufficiently  high  temperature,  the  lower  surface 
must   be  overheated. 

In  1916  experiments  were  begun  using  carbide  as  a  resist- 
ance material. 

There  is  no  oxidisation  of  this  material  in  pure  oxygen  at 
1,000  deg.  C.  From  1,500  to  1,800  deg.  C.  oxidisation  is  very 
much  retarded  by  the  fused  silica  coating.  Neutral  or  re- 
ducing gases,  such  as  carbon  monoxide,  niti'ogen,  and  hydro- 
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gea,  have  little  or  no  action.  The  hardness  is  between  that 
of  the  ruby  and  the  diamond.  The  specific  gravity  is  3.12  to 
3.20.  A  tensile  strength  of  1,400  lb.  per  sq.  in.  may  be 
attained.  At  ordinary  temperatm'e  its  conductivity  is  very 
low,  being  several  times  less  than  that  of  carbon.  With 
increase  of  temperature  its  conductivity  increases  very 
rapidly.  The  resistivity  of  the  bricks  varies  with  differences 
in  porosity  and  chemical  composition.  At  75  deg.  P.  it  is  50 
ohms  per  cm.^  at  1,000  deg.  F.,  18  ohms;  at  1,800  deg.  F., 
3.7  ohms;  at  2,550  deg.  P.,  0.65  ohm  per  cm." 

The  temperature  of  decomposition  is  above  4,000  deg.  P., 
^vhich  is  approximately  1,500  deg.  higher  than  the  hottest 
temperature  required  at  the  surface  of  the  resistor.  Due  to 
the  construction  of  furnace  employed,  the  atmosphere  in  the 
furnace  chamber  is  non-oxidising,  and  under  these  condi- 
tions the  resistor  is  non-consuming.  It  may  be  moulded  in 
block  form,  allowing  the  heating  element  to  be  placed  in 
any  desirable  position  around  the  heating  chamber.  Due  to 
its  high  tensile  strength,  the  roof  of  the  heating  chamber 
as  well  as  the  hearth  may  be  made  out  of  these  resistor 
blocks.  The  fact  that  it  has  a  large  negative  temperature- 
resistance  coefficient  may  be  utihsed  in  the  control  of  the 
furnace  temperature  by  controlhng  the  current  input  to  this 
resistor  material. 

The  first  iarndtce  of  this  type  proved  conclusively  that  a 
t.euiperature  of  1,800  deg.  P.  could  be  obtained  and  main- 
tained for  an  indefinite  period  so  far  as  the  resistor  material 
was  concerned. 

The  second  complete  furnace  had  overall  dimensions  of 
46  in.  wide,  38  in.  deep  by  48  in.  high,  inclusive  of  an  iron 
stand  12  in.  high.  The  resistor  consisted  of  two  blocks  2^ 
by  4^  in.  cross  section  by  9  in.  in  length,  connected  in 
parallel,  one  over  the  heating  chamber  and  one  underneath, 
2i  in.  apart,  forming  a  heating  chamber  7  in.  wide,  11  in. 
deep  by  2J  in.  high.  The  resistors  were  surrounded  and 
embedded  in  a  refractory  lining  made  up  principally  of  a 
crucible  clay  and  a  graphite  mixture.  SuiTounding  this 
extremely  hot  area,  silica  bricks  were  used  backed  up  by 
ordinary  fire  bricks. 

Electrode  chimneys  or  wells  were  used  to  connect  the 
re.?istors  with  the  terminals.-  The  electrodes  consisted  of 
granular  graphite  and  an  amorphous  carbon  rod  4  in.  square 
by  20  in.  long  embedded  in  each  electrode  well,  and  extend- 
ing upward  from  near  the  steel  terminal  plate  at  the  bottom 
of  each  well  to  the  ends  of  the  two  resistors.  The  granular 
graphite  ensures  electrical  contact  between  the  resistor  blocks 
and  the  carbon  block,  and  between  the  carbon  block  and  the 
terminal  plate.     A  cool  terminal  is  thus  obtained. 

The  heat  insulation  on  the  outside  of  the  furnace  consisted 
of  4^  in.  of  high-grade  insulating  brick  all  round,  except 
opposite  the  electrode  wells  and  around  the  door.  Thin 
sheet  steel  held  in  place  by  angle  iron  and  tie  rods  clamped 
the  insulating  bricks  together. 

The  starting  voltage  on  this  furnace  was  75  volts,  and  the 
time  required  to  raise  the  temperature  of  the  heating  cham- 
ber to  a  forging  temperature  of  1,800  deg.  F.  was  two  hoUrs. 
The  power  required  at  full  load  was  10  KW.,  or  approxi- 
mately 300  amperes  at  33  volts.  At  no  load,  a  consumption 
of  5  KW.  or  200  amperes  at  25  volts  obtained.  This  corres- 
ponds to  an  efficiency  of  50  per  cent. 

The  longest  continuous  run  extended  over  a  period  of  15 
days,  or  370  hours,  the  furnace  being  maintained  continu- 
ously at  a  forging  temperature  of  1,800  deg.  After  these 
tests  an  examination  of  the  resistors  was  made,  but  no  per- 
ceptible effect  due  to  heating  could  be  determined. 

The  control  equipment  consisted  of  a  110-volt  transformer 
with  knife  switches  for  obtaining  starting  voltage,  and  inter- 
locked magnet  switches,  push-button  opexated,  for  obtaining 
the  required  running  voltage.  A  circuit-breaker  was  used 
for  pi'otecting  the  furnace  against  an  increase  in  current 
above  the  safe  operating  value. 

The  first  furnace  to  be  placed  in  continuous  operation 
under  actual  shop  conditions  was  made  early  in  1917.  This 
furnace,  a  duphcate  of  the  one  described,  was  installed  in 
the  tool  forging  shop  of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  and  has  been  in  operation  for  a  period  of 
one  year,  with  highly  encouraging  results.  Many  runs  have 
V.een  made  of  continuous  operation  for  periods  of  400  to  500 
hours,  heating  high-speed  steel  to  1,850  deg.  P.,  and  drop  • 
forgings  to  2,200  deg.,  without  any  records  of  resistor  failure, 
or  any  perceptible  deterioration  in  the  resistor  due  to  the 
high  operating  temperature.  One  run  of  500  hours  was 
made  at  a  temperature  of  2,650  deg.  without  experiencing  any 
difficulty   whatever. 

Por  high-speed  steel  work,  it  was  found  advisable  to  pre- 
heat it  before  placing  it  in  the  heating  chamber.  A  pre- 
heating chamber  was  constructed  under  the  heating  cham- 
ber, consisting  of  an  opening  in  the  front  of  the  furnace  just 
liejow  the  lower  resistor,  into  which  the  tools  could  be  placed 
for  preheating  to  eliminate  strains  that  otherwise  would  be 
.«'t  up  in  the  steel  when  placed  in  the  furnace. 

Another  furnace  has  been  built  and  placed  in  operation 
having  a  heating  chamber  18  in.  -wide,  12  in.  deep,  and 
a  in.  high.  The  capacity  of  this  furna/^  is  20  kw.,  the 
startiijg  voltage  220,  and  the  running  voltage  70.  The  efficf- 
f-ncy  !s  60  per  cent.  This  furnace  is  designed  to  operate  on 
steel  drop  forgings  requiring  a  temperature  of  2,300  deg.  F. 
,\s  the  furnace  increa.ses  in  tempera/ture  it  is  necessary  to 
step  down  to  lower  voltages.  _  The  control  equipment  thus 
•far  developed  is  semi-automatic  in  its  action. 


The  furnace  has  a  very  wide  apphcation,  but  experiments 
thus  far  have  been  confined  to  forging,  vitreous  enamelling, 
and  the  reheating  of  glass^vaie.  A  special  furnace  has  been 
constructed,  and  is  successfully  operated  for  the  forming  of 
lamp  chimneys.  ° 

The  furnace  described  offers  an  ideal  solution  for  forging 
and  annealing  steel,  because  uniform  temperature  is  ob- 
t-ained  in  all  parts  of  the  heating  chambers;  the  temperature 
found  to  produce  the  most  satisfactory  results  may  be  ob- 
tained and  maintained  indefinitely;  a  neutral  atmosphere  is 
obtained  in  the  furnace  chamber,  thereby  eliminating  the 
major  part  of  the  oxidisation  of  the  steel. 

In  the  Iron  and  Coal  Trades  Review  of  April  12th,  1918, 
particulars  were  given  of  the  Stobie  15-ton  electric  furnace. 

Until  recently  large  electric  furnaces,  when  used  experi- 
mentally for  melting  from  cold  scrap,  revealed  in  a  verv 
marked  degree  the  following  defects :  (1)  The  localising  of 
the  melting  to  the  region  within  reach  of  the  arc  on  each 
electrode;  (2)  the  rapid  destruction  of  the  roof  by  the  high 
radiant  heat  of  the  arcs,  which  becomes  disastrous  in  large- 
span  roofs;  (3)  the  cutting  away  of  the  electrode  h-jles  and 
the  extensive  surface  burning  of  the  electrodes  by  the  flames 
which  gush  out  of  the  electrode ' holes  in  the  roof;  (4)  the 
rapid  tapeiing  of  the  electrodes  within  the  furnace,   due  to 


Fig.  3.- 


-15-ToN  Stobie  Electric  Fuhn.ice,  showing 
Electrode  Economisers. 


oxidisation  by  the  air  drawn  in  through  the  doors  as  a  result 
of  the  chimney  effect  of  the  last-mentioned  defect;  (5)  the 
phenomenally  quick  Iqss  of  heat  by  the  furnace  after  tap- 
ping, resulting  from  the  hurricane  of  cold  air  which  flows 
through  the  furnace  doors  and  out  of  the  electrode  holes  the 
moment  ithe  doors  are  opened  for  fettling  and  charging. 

Bach  of  these  defects  arose  from  the  impossibihty  of  stop- 
ping up  the  gaps  around  each  electrode  where  the  latter 
passes  through  the  roof.  An  important  improvement  has 
recently  been  devised  by  Mr.  Victor  Stobie  whereby  an  elec- 
tric furnace  can  be  completely  sealed  up,  notwithstanding  the 
number  of  gaps  in  the  roof. 

The  15-ton  furnace  seen  in  operation  by  our  contemporary's 
representative  at  the  Stobie  Steel  Works  is  the  largest  elec- 
tric furnace  in  this  counti-y..  A  .section  and  plan  are  given 
in  fig.  3,  which  shows  the  roller-tilting  gear— a  unique 
feature.  By  this  gear,  which  is  driven  from  a  15-h.p.  motor, 
the  furnace  is  tilted  towards  the  platform  for  slag  removal, 
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an  opening  in  the  platform  ponuitting  the  discharged  slag  fo 
fall  to  the  shop  tJoor  level  into  a  bogie  for  removal,  ine 
.aiue  mechanism  tilts  the  furnace  m  the  reverse  direction 
fur  tafiping.  ,  .,-•*»   .i,„ 

The  furnace  is  three-phase,  as  were  the  majority  ot  tne 
early  tvivs  of  large  arc  furnaces.  (Mr.  Stobie,  however,  is 
now   building  mainly   two-phase   tour-electrode   furnaces.) 

The  principle  of  the  furnace  is  as  follows  :—lhree  elec- 
trodes above  the  bath  are  connected  to  the  three  phases  of  a 
tour-wire  star-conuect^d  supply,  whUst  the  fourth  electrode 
is  connected  to  the  middle  or  neutral  point  of  the  supply 
svst<!ui.  The  electrode  arc  gaps  above  the  metal  are  ad- 
justed according  to  the  phase  and  interlinked  pressures.  .\ny 
reduction  in  the  resistance  of  the  arc  gaps  under  one  ct  the 
three-phase  electrodes  will  reduce  the  resistance  of  the  iihase 
circuit  by  a  greater  percentage  than  it  will  reduce  the  resist- 
ance of  "the  interlinked  circuit;  therefore, •  excess  current  is 
taken  by  the  fourth  or  neutral  electrode.  Obviously,  when  a 
three-phase  electric  furnace  is  working  the  phases  are  never 
balanced,  owing  to  the  constant  movement  and  fluctuation  in 
the  resistance  of  the  material  which  is  being  melted  and  the 
"waviness"  of  the  surface  of  the  bath  when  molten,  so 
that  the  neutral  electrode  will  coni;tantly  carry  current  and 
do  its  share  of  the  heating  or  melting  of  the  charge. 

.\s  regards  electrode  consumption,  the  major  portion  of  it 
does  not  take  place  at  the  arcing  points,  but  results  from  the 
surface  burning  of  the  carbon  all  over  those  parts  of  the 
electrode  which  are  inside  the  melting  chamber,  and  up  to  a 
ixjint  about  1'2  in.  above  the  roof,  and  it  will  be  well  withm 
the  mark  to  say  that  from  50  per  cent,  to  70  per  cent,  of  the 
heavy  expenditure  on  electrodes  is  wasted  through  this  de- 
fect. .-Vmongst  many  devices  employed  to  remedy  this  defect, 
which  is  of  more  serious  moment  in  the  large  furnaces,  men- 
tion may  be  made  of  a  method  of  (1)  enveloping  the  carbons 
with  asbestos  paste  held  in  position  with  wire-netting,  (2) 
coating  the  electrodes  with  non-burning  paints,  and  (3)  sur- 
rounding the  electrodes  with  water-cooled  cylinders  extend- 
ing well  inside  the  furnace.  With  regard  to  (1),  this  is  very 
expensive  to  apply,  and  quickly  perishes  within  the  melting 
chamber;  in  (i)  the  noii-buming  coatings  all  expand  and 
fall  away  from  the  non-expanding  electrode;  and  in  (3)  the 
internal  water  jackets  are  inost  wasteful  of  heat,  are  in- 
effective, and  a  source  of  d-nger  within  the  furnace. 

Observation  shows  that  at  one  or  two  feet  above  the  roof 
in  most  electric  furnaces,  the  electrodes,  even  when  raised 
liigh  for  charging,  are  seldom  at  a  temperature  at  which 
they  can  bum ;  therefore  that  is  the  only  point  at  which  a 
permanently  good  seal  can  be  made  round  the  electrodes.  It 
is  only  necessary  to  enclose  hermetically  an  electrode  from 
the  roof  up  to  that  point  to  prevent  its  burning  away,  and 
the  consequent  escape  of  the  heated  gases  from  the  furnace. 
For  this  purpose  Mr.  Stobie  provides  a  light  metal  cylinder 
a  few  inches  larger  in  diameter  than  the  electrode,  and  about 
•2  ft.  in  length,  which  is  fixed  on  to  the  roof  round  each  elec- 
trode. A  sealing  of  fireclay  is  made  where  the  bottom  of  the 
cylinder  meets  the  roo(^  and  the  top  end  of  the  jacket  is 
covered  with  a  -sealing  plate  which  prevents  the  passage  of 
Ihe  flames,  the  electrode  passing  through  a  neatly  fitting 
hole  in  the  centre  of  the  cover  plate.  In  effect  this  improve- 
ment has  accompUshed  far  more  than  one  would  expect  from 
so  simple  a  device,  and  it  may  be  worth  while  to  consider 
the  results  of  its  appUcation  in  detail. 

].  As  there  is  no  chimney  effect  no  cold  air  is  drawn  into 
the  furnace. 
•2.  Practifcally  all  surface  combustion  of  electrodes  is  arrested. 

3.  A  really  reducing,  carbon  depositing  (when  desii'able) 
atmosphere  is  constantly  present  within  the  melting  chamber. 

4.  The  entire  original  sectional  area  of  the  electrodes  is 
available  for  current  carrj'ing,  as  they  do  not  become  pencil- 
pointed.  The  electrodes  may  therefore  be  of  much  smaller 
diameter  for  a  given  current  supply.  In  addition  to  cutting 
ilowu  electrode  costs,  this  permits  a  reduction  in  the  size  of 
electrode  holes  in  the  roof,  and  thus  strengthens  the  roof. 

6.  There  is  no  heat  loss  from  escaping  flame,  and  at  the 
saine  time  there  is  a  corresponding  increase  in  speed  of  work. 

7.  Heavy  carbonaceous  vapours  in  the  furnace  act  as  an 
opaque  pall  between  the  heat  from  the  arc  and  the  roof,  thus 
reducing  cost  of  repairs  to  both  roof  and  lining. 

5.  Electrode  holders  and  gear  keep  cool  without  water- 
coolers. 

9.  Cooler  working  conditions  exist  for  the  furnace  hands 
and  the  melting  shop  generally. 

10.  .\fter  tapping,  the  heat  is  retained  in  the  furnace  just 
as  in  the  open-hearth  furnace.  This  considerably  reduces  the 
fluctuations  of  current  on  starting,  preserves  the  lining,  and 
speeds  up  the  melting. 

It  is  claimed  that  a  large  electric  furnace  with  the  Stobie 
economisers  attached  can  produce  best-quality  steels  at  the 
same  price  as  an  equal-sized  Siemens  furnace,  and  the  pro- 
duct is,  of  course,  well  known  to  be  more  perfect  in  finish 
and  composition  than  the  best  open-hearth  furnace  steels. 

.\t  the  time  of  our  contemporary's  visit  to  Dunston  one  1-5- 
ton  Stobie  furnace  was  making  nickeWihrome  steel  in  six 
hours  from  tap  to  tap— in  fact,  the  books  show  that  there 
is  a  regular  output  of  24  heats  per  w-eek.  The  actual  life  of 
the  roof  has  not  really  been  determined ;  output  at  the 
moment  is  the  vital  necessity,  and  no  risks  are  therefore 
taken,  the  roof  being  replaced  every  third  week. 

The  energy  consumption  per  ton  of  siileable  ingots  (nickel- 
chrome  steel)  varies  from  600  to  625  units.     The  actual  loss 


is  2J  per  cent,  of  the  total  metal  charged.  In  July,  1917,  the 
output  was  over  1,000  tons,  a  figure  which  has  since  been 
maintained. 

Two  new  15-ton  furnaces  have  recently  been  put  mto  com- 
mission, and  designs  have  been  made  for  a  30-ton  furnace 
fitted  with  the  Stobie  economisors,  and  the  inventor  claims  that 
60-ton  electric  furnaces  are  feasible  provided  they  are  fitted 
•with  economisers.  It  is  claimed  that  the  Stobie  type  of 
economiser  can  be  applied  to  all  existing  tyix?s  of  electric 
furnaces,  and  will  effect  economies  estimated  at  between  308. 
and  40s.  per  ton  of  steel  manufactured. 


NEW    PATENTS  APPLIED  FOR,    1918. 

(SOT    YET    PUBLISHED.) 
Compiled    expressly    for   this  journal    by    Messrs.    Seftox-Jones,   O'Dell   anc- 
Stephens   (successors    to   \V.    P.  Thompson  &  Co.,  ot    L-ondon),  Chartered 
Patent  Agents,  285,  High  Holborn,   L-ondon,  VV.C.  1. 


l-t,2l3.     "  Electric  arc  la 
2nd. 


\V.    EkoELKE  &   H.    H.   Wklnxh.     Scplembci 


U,221.    "  Electric    switchgear."      H.    W     Clojhier,    R.    W.    GuEcouy    and 
A.   Revrollb  &  Co.     September  2nd. 
14,223.    '*  .AIternatlng-cMm.'nt    relays."      C    \'.    DttvsDALE.      September    2nd. 

14.227.  ".Sparking  plugs  lor  internal-combustion  engines."  J.  K.  White. 
September  2nd.  '  l 

14.228.  "  Detormitrio^  electrical  tharaclfristits  of  high-frequency  oscilla- 
lion   circuits."     N.    P.  'Hinton.     September   2nd. 

14,235.     "  Electric-arc   furnaces."     J.    Bibbv.      September   2nd. 

14,239.  "  Electromagnetic  speed-controlling  device."  Remy  Ei-EcrKic  Co. 
September  2nd.     (U.S.A.,   September  1st,   11P17.) 

14,242.  "  Safety  device  for  oil  tanks  of  electric  transformers,  &c."  .Iet. 
Ges.  Brown,  Boveri  et  Cie.  September  2nd.  (Germany,  September  1st, 
1917.) 

14,264.    "  Electric    welding."     \V.    E.    Leonard.     Si'ptember   2nd. 

14,284.  "  Electric  lamp  and  switch  holder."  A.  P.  RcTHERFORD.  Sep 
ic-mber  3rd. 

14,301.  "  Electrical  warp  stop-motion  for  looms."  H.  Burton  &  A. 
UtTUiY.     September  3rd. 

14,315.  "  Dynamo-electric  machine."  Bkitism  Tiiomso.v-HocsiOS  Co.  avd 
-■V.  -A.   Pollock.     September  3rd. 

14,322.  "  Welding  controllers."  Ioranic  Electric  Co.  (Cutler-Hammer 
Manuf.icturing   Co.,    U.S.A.)     September   3rd. 

14,328.    "  Incandescent   electric   lamps."     W.   H.    1-ilccs.     September   3rd. 

14,350.    "  Eiectro-niagnetic    separator."      W.    E.    Poole.      September    4th. 

14,3(?3.  "  Electric  motor  control  gear."  R.  H.  Barbour,  E.  Schatiner 
AND  J.    R.    Walton,     September  4th. 

14,372.  "  Means  for  improving  conductivity  at  joints  of  electrodes."  C.  \\'. 
I\AVSER .  &    D.    W.    MacDonald.     September   4th. 

14,397.  "  Electric  relay  mechanism."  G.  A.  Betulander.  September  4ili. 
iSweden,   September  4th,   1917.) 

14,401.  "  Ignition  sparking  plugs  for  internal-combustion  engines."  F.  L. 
Rapson.      September   4th. 

14,448.  "  Electric  light  and  heat  fittings."  C.  J.  Lane  &  G.  L.  Wincate. 
September  5th. 

14,451.  "  Lockout  switches."  IcRANic  Electric  Co.  (Cutler-Hammer 
.Manufacturing  Co.,    U.S.A.)     September  5th. 

14,458.  "  Telephone  apparatus."  M.  Latour.  September  5th.  (France, 
September   5th,    1917.) 

14,475.  "Sparking  plugs  for  electrical  ignition  systems."  W.  A.  Jones. 
September  6th.  * 

14,505.  "  Magneto-clectric  generating  machines  for  lighting  vehicles,  Sic." 
N.  C.  F.  Jensen  Si  M.  J.   K.  Tilney.     September  6tiy'. 

14,510.    "  Electric   arc    lamps."     W.   T.   Coulson.     September   6th. 

14,-523.  "  Adjustable  interrupter  for  ignition  dynamos."  Splitdorf  Elec- 
trical Co.     September  6th.     (U.S.A.,   May   16th.) 

14,530.  "  Electric  accumulators."  W.  G.  Pearson  &  S.  D.  White.  Sep- 
tember Gth. 

14,559.  "  Direct-current  dynamo-electric  machines."  15.  J.  Siiillito. 
September    7th. 

14,567.  "  Signalling  apparatus."  British  Thomson-Houston  Co.  (Genera! 
Electric   Co.,    U.S.A.)     September   7th. 

14,574.  "  Electric  ignition  devices  for  int.  rnal-combusticri  ingines."  A.  II 
MlDGLEV    AND   C.   A.    V.iNDEKVELL    &    Co.      September    7th. 
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10,164.    Machine  switching  telephone  svsten 
L.    Polinkowsky.     July   13th,    1917.      (118,133.) 

U,.511.    Electric   welding.     S.   C.   Cary.     .\ugust   lElih,    1917.     (118,136) 

11,534.     Magnetic  compasses  and  electric  lamps  for  use  therewith.     R.  ; 
.Mason    &    A.    E.    Martin.      August    10th,    1917.      (118,139.) 

11,544.    Sparking   control   of   aviation    engines.      W.    T.    Warren,    M.    G 
Smiles  &   W.   D.   Smiles.     August  10th,   1917.     (118,140.) 

11,927.    Electric    switches.      Bosch     Magneto    Co.       March     lOih,     1916. 
(109,798.)  * 

12,423.    Surface  electrical  conduits  and  fittinos  therefor.     A.   E.  VVhilt 
(American    Conduit    Manufacturing    Co.).      August    29th,    1917.      (118,183.) 

14,361.      Hn;H-TENSION      RECIIFVING      switch      for      use      Willi      MERCURY      INTER- 
RUPTERS.    A.   C.   Gunstone  &   G.    Pearcc.     October  4th,   1917.      (118,161.) 

14,748.    Control    of    the    temperature    in    electricallv-heated    apparatl- 
J.    Kiell    &   A.   A.   Stow.      October   11th,   1917.      (118,186.) 

15,425.     Machines    for    making,  electrodes    for    batteries.      S,    L.    Cast]'. 
December  7th,   1916.     (111,838.) 

16,637.     Manufacture   of    electric   cables.     C.   J.    Beaver    &    E.    A.    Clare- 
mont.      November   13th,    1917.      (Addition    to  4,808/17.)     (118,199.) 

17,546.     Electric    fuses.      Multiplex    Fuse   Corporation.      March    31st,    1917. 
(114,820.) 

17,802.    Electric  ignition   apparatus  for  internal-combustion   engines.     H. 
Lucas  &  J.   H.   Chambers.     Pecember  1st,  1917.     (118,207.) 

17,942.     Electric   secondary  or   storage   batteries.     F.    E.    Whitney.     S-p 
tember  20th,  1917.     (118,208.) 

19,090.    Receiver  for  wireless  telegraphy.     J.  F.   Miller.     December  27  ' 
1917.     in&218.) 
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In  view  of  the  Order  issued  by  the  Paper  Conlroiler, 
readers  are  urged  to  place  a  definite  order 
with  the|r  newsagents  for  regular  supply  of  the 
ELECTRICAL  REVIEW  weekly.  In  the  event  of 
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ELECTRICAL  REVIEW,  4,  Ludgate  Hill.  London,  E.G.  4. 


The  Committee  on  Relations  between  Employers  and 
Employed  appointed  by  the  Ministry  of  Eeconstruction  has 
got  to  the  end  of  its  tether.  In  other  words,  having  been 
appointed  for  the  purpose  of  making  and  considering 
suggestions  and  advancing  recommendations,  it  has  finished 
its  work.  It  had  to  consider  (1)  what  could  be  done  to 
secure  permanent  improvement  in  industrial  relations  ;  and 
(2)  to  recommend  means  for  the  systematic  review  of  in- 
dustrial conditions  affecting  those  relations,  so  that  future 
improvement  in  conditions  could  be  ensured. 

AMiat  the  Committee  has  accomplished  is  well  known. 
It  has  recommended  the  setting-up  of  joint  industrial 
Councils,  District  Councils,  and  Works  Committees  on  lines. 
which  are  familiar  to  our  readers.  The  furtherance  of 
those  very  desirable  objects  is  in  the  hands  of  others,  and" 
that  very  important  work  is  making  a  measure  of  progress. 
What  remains,  then,  for  the  Committee  to  do,  save  to  issue 
a  final  report,  in  which  it  reaffirms  its  conviction  of  the 
urgency  of  the  matter  ?  There  will  be  found  none,  we  believe,, 
to  question  the  soundness  of  the  conviction  that  we  have- 
arrived  at  a  stage  of  the  war  when  of  any  further  action 
respecting  industrial  relations  it  must  be  said,  "What 
thou  doest  do  (|uickly  !"  There  is,  says  the  Committee,, 
"  pressing  need  that  every  organised  industry  should 
ei|uip  itself  with  a  representative  machinery  capable 
of  dealing  with  the  large  questions  of  common  interest 
to  employers  and  employed  arising  in  war-time,  during 
demobilisation,  and  in  the  period  after  the  war." 
The  hope  is  expressed  that  when  the  .Joint  Councils 
have  gained  confidence  and  e.xperience  in  dealing  with  the 
urgent  problems  of  the  moment,  they  will  find  their  sphere 
of  usefulness  to  le  much  wider  than  they  imagined  at  their 
inception.  We  (^uite  think  that  this  will  be  so,  but  the 
urgent  problems  of  the  moment  are  enough  to  go  on  with,  and 
it  is  useless  to  ignore  the  fact  that  confidence  and  experience 
will  not  be  established  or  gained  very  rapidly.  Certain 
Councils  and  Committees  are  at  work,  and  the  Ministry  of 
Labour  has  a  Department  engaged  in  collecting  and  codifying 
the  results  of  their  activities  and  experience — such  as  they 
are  ;  but  notwithstanding  all  the  propaganda  and  other 
eifort  down  to  date,  we  cannot  pretend  that  the  termination 
of  the  labours  of  the  Whitley  Committee  finds  us  where  we 
ought  to  be  if  we  are  going  to  have  machinery  capable  of 
rendering  the  required,  ser\dce  in  the  critical  times  that  lie 
ahead.  Really  we  have  not  got  much  further  than  to  secure 
a  fairly  general  discussion  of  the  merits  of  the  Whitley  idea„ 
and  a  commencement  of  its  practical  application- in  a  few- 
directions,  and  some  recommendations  on  conciliation  and 
arliitration,  together  with  ]n-oposals  for  a  Standing  Arbitra- 
tion Council  to  deal  with  differences  or  disagreements. 

It  would  be  unwise  to  ignore  the  opposition  to  the  Whitley 
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idea  tbut  exists  in  the  enj;ineering  industry  and  in  some 
other  sections.  That  opposition,  as  we  have  intimated  on 
several  occasions,  centres  around  tlie  question  of  "  control  " 
of  industry.  Evervthinjr  (lo|x>nils,  we  suppose,  upon  what 
is  meant  by  "  control."  If  it  means  giving  all  classes  of 
workers  an  interest  in  the  profits  of  a  business,  tliat 
is  a  proposition  definite  enough  to  form  the  basis  of 
discussion,  given  a  suitable  attitude  on  both  sides. 
If  the  employing  side  flatly  refuses  it  without  fair 
consideration,  closing  its  eyes  to  all  the  signs  that  have 
,bcen  written  during  the  last  four  years,  with  an  indis- 
position to  reduce  the  spirit  of  self-interest  or  to  show  any 
accommodation,  it  must  not  be  supposed  under  to-day's  con- 
ditions that  there  the  matter  will  end.  What  does  the 
Committee  Siiy  on  this  point  <vs  it  closes  its  labours  ? 

On  the  question  of  the  adoption  of  schemes  of  Profit-sharinp  and 
Co-partnership  we  have  considered  the  evidence  at  present  available, 
and  have  felt  bound  to  come  to  the  conclusion  that  it  does  not 
justify  U3  in  putting  forward  any  general  recommendations. 

Is  it  possible  to  congratulate  the  Committee  upon  this 
inconclusive  conclusion .'  It  has  recommended  measures 
for  giving  the  several  industries  a  large  share  of  self- 
government  through  Joint  Industrial  Committees,  but  it 
trembles  at  the  thought  of  going  further,  and  leaves  the 
problems  that  are  already  on  the  horizon  with  the  Ministry 
of  Labour  and  the  Ministry  of  Reconstruction,  and  with  the 
Industrial  Councils,  because  if  it  undertook  further  inquiries 
there  iwould  be  overlapping.  Of  course,  it  was  hardly  to 
l)e  expected  that  a  Committee  representing  directly  opposite 
interests  would  be  able  to  come  to  a  completely  unanimous 
conclusion,  unless  in  the  nature  of  a  very  definite  com- 
promise, and  Ve  seem  to  be  able  to  read  into  the  wording 
of  this  final  report  the  existence  of  a  good  deal  of  difference 
of  opinion  and  laborious  discussion  between  the  members 
themselves.  Confirmation  of  this  thought  is  found  in  a 
minority  report  signed  by  .J.  R.  Clynes,  J.  A.  Hobson. 
A.  Susan  Lawrence,  .J.  .J.  Mallon,  and  Mona  Wilson.  These 
members  say  :  — 

While  recognising  that  the  more  amicable  relations  thus  estab- 
lished between  Capital  and  Labour  will  afford  an  atmosphere 
generally  favourable  to  industrial  peace  and  progress,  we  desire  to 
express  our  view  that  a  complete  identity  of  interests  between 
Capital  and  Labour  cannot  be  thus  effected,  and  that  such 
machinery  cannot  be  expected  to  furnish  a  settlement  for  the  more 
serious  conflicts  of  interests  involved  in  the  working  of  an  economic 
system  primarily  governed  and  directed  by  motives  of  private 
profit. 

Thus  we  find  that  these  members,  while  they  concur  in 
the  general  inability  of  the  Committee  to  make  recom- 
mendations respecting  profit-sharing  and  co-partnership,  are 
unable  to  foresee  a  continued  period  of  industrial  content 
so  long  as  we  have  private  enterprise  as  the  great 
impelling  force  in  industry,  for  that  is  what  they  mean 
by  "the  motives  of  private  profit."  They  want  little 
short  of  State  control  of  industry,  which  would  mean  that 
Labour  would  share  the  i)rofits,  if  any,  with  the  State,  or 
that  the  whole  nation  should  be  in  co-partnership  in  all 
industry.  Otherwise,  in  their  opinion,  we  cannot  avoid 
serious  conflicts.  Is  there  available  any  evidence  to  justify 
the  belief  that  industrial  peace  would  be  secured  by  the 
elimination  of  private  interest  ?  Would  it  be  worth  having 
at  such  a  price  .^  Would  international  competition  consider"^ 
ately  eliminate  itself?  Has  the  War  changed  human 
nature  ?— of  'course  it  has  not.  Apparently  the  full 
Committee,  when  properly  limiting  itself  to  the  terms  of 
Its  appointment,  considers  that  it  has  advanced  recommend- 
ations which,  when  they  are  irenerally  applied,  will  be  likely 
to  secure  '•  a  permanent  improvement  in  the  relations 
between  employers  and  workmen"  ;  but  the  zeal  of  the 
minority  seem.s  f.,  have  carried  them  much  further,  and  to 
have  brought  them  up  against  the  entire  economic  system  of 


industry,  because  it  will  not  permit  of  what,  if  we  may  say  so, 
is  the  impossible— the  elimination  of  our  very  common  human 
nature  and  its  weaknesses.  We,  of  course,  recognise  that 
many  of  the  differences  that  arise  in  industry  are  based  on 
little  else  than  the  suspicion  that  the  employer  or  the  share- 
holder is  taking  more  than  his  share,  while  there  is 
lacking  any  authority  which  can  settle  what  the  respective 
shares  ought  to  be  of  both  the  profits  and  the  losses.  To 
suggest,  however,  that  there  is  no  middle  course  which  will 
help  us  to  conduct  humm  affairs  on  lines  which  shall  be 
equitable  to  Capital  and  Labour  alike,  savours  more  of  tliu 
sentiment  of  the  heart  than  of  the  common-sense  of  the 
mind.  In  one  of  his  lectures  already  referred  to  somewhat 
fully  in  these  pages,  Mr.  W.  L.  Hichens  suggested  the 
limitation  of  the  rate  of  dividend  on  industrial  capital.  We 
believe  that  in  the  days  to  come  some  sm;h  measure  will  be 
more  widely  and  more  seriously  discussed.  A  complication 
may  enter  when  there  are  no  profits  to  divide  after  wages 
have  been  raised  and  better  conditions  ensured.  The  rate  of 
dividend  would  presumably  be  such  that  the  risk  of  lean 
years  or  years  of  actual  loss  would  be  prepared  against  by 
the  establishment  of  equalisation  funds  after  due  provision 
had  been  made  for  financial  stability  of  the  business. 
Labour  would  not  be  prepared  to  bear  the  losses,  but  would 
risk  the  loss  of  employment  if  the  concern  were  compelled 
to  shut  down.  It  might  be  able  to  secure  work  elsewhere 
or  to  draw  State  unemployment  insurance,  but  the  share- 
holder would  not  be  able  to  recover  his  lost  capital. 

The  circumstance  that  the  full  Committee  can  make  no 
recommendations  concerning  middle  courses,  while  the 
minority  can  advance  nothing  more  than  nationalisation  of 
everything,  inclines  us  to  see  that  all  that  remains  at  the  end 
of  this  final  Report  is  the  hope  that  is  inspired  by  the 
Whitley  Industrial  Councils.  That  hope  is  growing,  as  we  are 
heartily  glad  to  see,  but,  in  our  opinion,  the  mountain  of 
deliberative  effort  has  brought  forth  only  a  mouse  if  we  con- 
sider it  in  comparison  with  the  huge  wall  of  difficulty  that 
wilLbe  confronting  us  when  the  war  ends.  Of  course,  we 
speak  comparatively  :  we  have  ne\er  hesitated  to  give  the 
strongest  possible  approval  to  the  Whitley  principles,  but 
these  alone  will  not  suffice  to  quench  the  fires  that  we  fear 
may  burst  out  if  something  does  not  happen  to  change  the 
spirit  of  many  workers  and  to  curb  the  activities  of  recal- 
citrant minorities  who  delight  in  strife. 

Far  be  it  from  us  to  withhold  credit  from  those  to  whom 
it  is  due,  or  to  encourajre  a  gloomy  outlook  respecting  the 
future  ;  but  in  view  of  the  vagueness  of  public  utterances 
of  statesmen  and  politicians,  and  of  the  fact  that  Dr. 
Addison's  Committee  has  terminated  its  labours,  of  the 
unquestionably  strong  movements  of  an  uncertain  character 
that  exist  in  many  parts  of  the  country,  of  the  possibly 
sentimental  view  in  regard  to  industrial  conditions  that 
women  voters  may  be  expected  to  exercise  at  the  polls  when 
we  come  to  an  election,  we  think  the  time  has  arrived  for  a 
round  table  conference  as  suggested  by  the  Alliance  of  Em- 
ployers and  Employed.  It  is  time  to  see  whither  we  are 
.  tending,  and,  if  possible,  conceive  means  for  averting  a 
calamity  which  will  bring  no  good  but  only  harm  to 
both  sides. 

The  decision  in  the  case  of  the  railwaymen's  latest 
demand  is  encouraging  the  idea  that  wages  must  rise  in 
proportion  to  the  increase  in  the  cost  of  living,  and  at 
the  moment  of  going  to  press  a  strike  is  in  progress.  Wc 
venture  to  believe  that  some  classes  of  workers  would  Ijc 
poorer  than  they  are  to-day  if  their  advances  had  been  thus 
regulated-;  they  would  not  be  buying  pianos,  paying  for 
the  best  provisions,  and  giving  the  bootmaker  or  the  draper 
whatever  price  he  liked  to  ask.  If  the  proportional  ini'rease 
principle  is  to  be  State  approved  the  State  ought  to  bring 
its  weight  more  influentially  to  bear  in  keeping  down  the 
cost  of  living.  In  many  parts  of  the  country  the  shop- 
keeper is  reaping  a  harvest.  Who  pays  ?  The  people, 
who,  in  consequence,  are  always  "  asking  for  more." 

The  next  best  evil  to  an  inconclusive  peace  is  the  con- 
tinuation of  the  present  tendencies  in  the  industrial  world, 
and  to  cope  with  these  tlie  Whitley  principle  is  seemingly 
impotent. 
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Canadian 
Guilds  ef 
Research. 


Our  Special  Correspondent  in  Canada 
reports  that  the  Honorary  Advisory 
Council  for  Scientific  and  Industrial 
Research  is  advocating  the  establishment 
in  Canada  of  Gnil(}6  for  Research.  The  Council  points  out 
that  the  majority  of  Canadian  industries  are  relatively 
small,  and,  consequently,  have  not  the  resources  to  under- 
"take  research  but  by  means  of  (iuilds.  All  firms  in  a 
particular  line  of  industry  would  l)e  linked  together  in 
order  that  these  expenses  might  be  pooled.  It  is  hinted 
that  if  the  levies  or  subscriptions  of  the  firms  to  the  Guild 
are  insufficient  to  meet  expenses,  assistance  may  be  given 
for  a  period  of  years  by  the  Government. 

Some  of  the  advantages  which  would  accrue  to  members 
of  such  Guilds  are  stated  as  follows  : — 

The  results  of  all  research  work  undertaken  by  the  Guild 
will  be  immediately  available  to  each  and  every  member. 

The  right  to  recommend  specific  problems  for  research, 
^nd,  if  the  problems  be  approved  by  the  Committee  of 
Management,  the  right  to  have  the  research  carried  out 
without  cost  to  the  firm  suggesting  them. 

The  right  to  a  periodical  service  of  information  for  the 
purpose  of  keeping  in  touch  with  all  technical  develop- 
ments of  the  particular  industry  in  question. 

Firms  which  did  not  join  a  Guild  would  naturally  not 

'  be  in  a  position  to  compete  with  those  which  did,  especially 

in  those  cases  in  which  great  economy  had  been  effected  by 

improved  processes.     All  information  of  this  nature  would. 

of  course,  be  denied  them 
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Bv  ED.  C.  De  SEGUNDO,  AJI.Inst.C.E. 


The  crucial  importance  of  the  fuel 
ue  cono  y.  qyggt^jojj^  gu^j  t,]jg  imperative  necessity  of 
rigid  economy  in  the  consumption  of  coal  as  a  war  measure, 
are  being  pressed  upon  the  public  attention  by  the  Coal 
Controller  as  urgently  as  possible.  A  Conference  of  London 
Mayors  and  municipal  officials  was  held  for  this  purpose  on 
Friday  last,  at  which  the  President  of  the  Board  of  Trade 
and  the  Coal  Controller  made  statements  on  the  subject, 
and  an  instructional-  pamphlet  containing  useful  hints  to 
consumers  is  about  to  be  issued.  It  is  clear  that  during 
the  coming  winter  there  will  be  a  serious  deficiency  in  our 
supplies  of  fuel,  <ipart  from  the  rationing  scheme,  and  it  is 
the  duty  of  every  patriotic  householder  or  other  consumer 
ti)  restrict  his  consumption  to  the  barest  possible  minimum. 

In  the  article  commencing  on  this  page,  Mr.  E.  C. 
■de  Segundo  disi'usses  the  comparative  values  of  the  \arious 
foi'ms  of  f ael  on  the  bases  of  cost  and  heating  "  effective- 
ness," making  due  allowance  for  the  eflSciencies  of  con- 
version. His  results,  indicating  that  in  spite  of  the 
■  •[ilorably  low  efficiency  of  domestic  grates  and  ranges, 
-al  is  the  cheapest  form  of  fuel  for  heating,  and  at  the 
siine  time  makes  the  least  demand  upon  our  resources, 
when  assessed  on  the  above  bases,  are  in  accordance  with 
those  of  previous  writers  on  this  subject.  In  passing,  we 
may  point  out  that  the  figure  which  he  has  taken  for  the 
coal  consumption  per  Kw.-hour — 5"5  lb. — is,  to  our  mind, 
a  liberal  one,  and  may  be  criticised  Ijy  the  managers  of  large 
generating  stations ;  Ijut  the  author  states  that  he  has 
adopted  this  figure  as  an  average  for  large  and  small  plants 
throughout  the  country. 

There  is,  however,  another  aspect  of  the  matter  to  which 
attention  should  be  drawn — namely,  the  use  factor.  It  is 
well  known  to  electrical  men  that  the  consumption  of  elec- 
tricity for  lighting  and  heating,  in  the  hands  of  careful 
people,  falls  far  below  the  amount  that  would  be  anticipated 
on  the  basis  of  watt-hours  per  candle-hour  or  per  thermal 
unit,  simply  because  the  current  is  so  easily  switched  off 
when  not  required.  Hence  it  does  not  follow  from  the 
figures  that  the  actual  consumption  of  electricity  would  be 
nearly  so  great  as  would  appear,  and  in  view  of  the  enormous 
demand  that  has  sprung  up  during  the  war  for  electric 
heating  apparatus,  which  could  not  have  happened  if  the 
cost  had  been  prohibitive,  we  believe  that  in  reality  the  use 
of  clectriq  fires  is  not  wasteful  of  fuel. 

As  for  electric  cooking,  tliat  is  not  in  doubt ;  the  economy 
of  this  method  of  cooking  has  been  established,  and  its 
increasing  adoption  in  the  National  Kitchens  bears  testimonv 
to  its  merits. 


Thsre  seems  to  be  a  wides])read  feeling  of  perplexity 
amongst  householders  with  regard  to  their  position  under 
the  provisions  of  Clause  7  of  the  "  Household  Fuel  and 
Lighting  Order,  1918."     This  clause  reads  as  follows  : — 

Fuel   may  be   taken  as  coal,  ga-s,  or  electricity  at  the  option   of 
the  consumer  in  accordance  with  the  following  rules  (Clause  7)  :  — 
In  calculatinff  a  ton  of  fuel  : — 

(«)' Anthracite    shall   count   as    fuel   at   the   same   rate   as 

ordinary  coal, 
(i)  3  tons  of  coke  shall   count  as  2  tons  of  fuel,  and  so  in 

proportion  for  other  quantities. 
Cc)  Briquettes  (not  exceeding  2S  lb.  in  weight")  shall  count  as 

1.000  to  the  ton. 
((/)  15,000  cb.  ft.  of  gas  shall  count  as  1  ton  of  fuel. 
le)  800  Board  of  Trade  units  of  electricity  shall  count  as 
1  ton  of  fuel. 
The  quantity  of  fuel  to  be  taken  as  gas  or  electricity  must  be 
calculated  to  the  nearest  quarter  of  a  ton. 

The  non-technical  public  appear  to  assume — and,  perhaps, 
not  unnaturally,  from  the  wording  of  the  clause — that  the 
words  "  shall  count  as  "  are  synonymous  with  "  is  equiva- 
lent in  heating  value  to,"  and,  further,  that  it  is  immaterial, 
not  only  as  regards  the  quantity  of  heat  obtained,  but  also 
as  regards  the  eking  out  of  our  coal  supplies,  whether  a  ton 
of  anthracite,  or  a  ton  of  coal,  or  a  ton  and  a  half  of  coke, 
or  15,000  cb.  ft.  of  gas,  or  800  Board  of  Trade  units  of 
electricity  be  consumed. 

This  is,  of  course,  not  the  intent  of  the  Order,  and 
anyone  possessing  a  rudimentary  knowledge  of  thermal 
equivalents  knows  that  the  calorific  values  of  the  quantities 
just  mentioned  are  by  no  means  equal  ;  but  it  is,  perhaps, 
not  realised  how  widely  different  they  are,  nor  is  it  fully 
apparent  at  first  sight,  even  to  the  technical  man,  why  the 
authorities  are  so  anxious  that  the  consumption  of  gas  and 
of  electrical  energy  should  be  curtailed  in  the  greatest 
possible  measure  during  the  coming  months. 

A  few  figures  and  explanations  may,  perhaps,  serve  to 
enable  the  public  to  see  more  clearly  in  the  matter.  The 
calorific  values  and  prices  in  London  to-day  may,  for  the 
purposes  of  rough  comparison,  be  taken  as  follows  :  — 

Caloriflc  value.  Price 

Therms.  (present  time). 

British  anthracite,  per  lb.       ...   15,000  6Is.  Gd,  per  ton. 

Coal,  per  lb H.OOO  44s.  fid.      „     ., 

Coke,  per  lb 12.500       (say)  44s.  Od.      ,.     „ 

Coal  gas  (present  day)  per  cb.  ft.        500  ,;       4s.  Od.   per  1.000 

cb.  ft. 
KW.-hour  3.400  „         lid. 

The  prices  of  gas  and  electrical  energy  vary  in  different 
pdrts  of  London,  but  the  above  assumptions  are  sufficiently 
near  the  mark  for  the  purposes  of  my  argument.  The  heat 
values  of  the  quantities  mentioned  in  Clause  7  of  .the  Order, 
and  the  cost  per  million  therms  at  present  prices,  may  be 
taken  as  under  : — 

Therms.  Pence. 

1  ton  anthracite  (British)      ...         33,500.000  22 

1  ton  coal           31,000,000  17'2 

Utonscoke      42,000,000  19"0 

15,000  cb.  ft.  of  gas     7,500.000  t)60 

800  KW.-hours 2.700,000  444-0 

At  first  blush,  therefore,  the  householder  who  consults  his 
Molesworth  or  his  Kempe,  jumps  to  the  conclusion  that  the 
authorities  are  either  crassly  ignorant,  or  are  seeking  to  make 
him  pay  for  sources  of  heat  somewhat  in  inverse  proportion 
to  their  heat  values.  A  few  days  ago  a  statement  appeared 
in  one  of  the  daily  newspapers  to  the  effect  that  Prof.  X. 
had  pointed  out  that  30,000  cb.  ft.  of  gas  was  the  proper 
"householder's  equivalent"  of  a  ton  of  coal.  It  is  not 
easy  to  see  upon  what  principle  this  figure  is  arrived  at. 
The  determination  of  what  might  be  termed  the  "  effective  " 
equivalents  with  any  degree  of  scientific  accuracy  is  scarcely 
possible,  for  reasons  which  I  need  hardly  point  out  to  readere 
of  a  technical  journal. 

In  view  of  the  abnormally  low  stocks,  and  of  our  impaired 
productive  capacity,  the  Coal  Controller  is  faced'with  the 
necessity  of  devising  ways  and  means  whereby  the  coal  con- 
sumed throughout  the  country  may  become  productive  of  the 
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highest  "  offtfti\  e  "'  resuils.  mid — so  far  us  the  householder  is 
eoneerned — wliereby  tlie  amount  of  heat  iieoessjiry  to  enable 
him  to  keep  himself  warm,  cook  liis  food,  ami  light  his 
house  durins;  the  coming  months,  may  Ik>  obtained  at  a 
minimum  ex]>enditure  of  fuel.  Available  labour  and  tians- 
jxirt  facilities  are  necessarily  dominant  fiu'tors  in  the 
situation,  so  that  the  determination  of  the  "  equivalents  " 
in  Clause  7  has  been  by  no  means  merely  a  matter  of  simple 
arithiifetie.  and,  at  best,  can  only  be  of  the  nature  of  a 
compromise. 

Now,  the  chief  concern  of  the  average  man  is  how  to 
keep  his  house  suitably  warmed  during  the  cold  weather, 
imd  we  may,  therefore,  take  the  fuel  consumption  for 
heating  fis  our  basis  for  discussion.  It  is  well  known  that 
in  ojjen  fireplaces  of  the  type  found  in  the  vast  majority  of 
houses  in  London,  probably  HO  per  cent,  of  the  heat  value 
of  the  coal  consumed  is  wasted  owing  to  incomplete  com- 
bustion, to  the  mania  most  people  have  for  poking  the  tire, 
and  t<i  the  heat  escaping  with  the  products  of  combustion 
up  the  chimney,  but  let  us  take  8.')  per  cent,  as  the  average 
loss,  all  round,  in  coal-tired  heating  apparatus.  In  some 
types  of  gas  fire  the  percentage  of  heat  lost  may  be  higher 
than  90  per  cent.  In  gas  stoves  connected  to  a  flue  (as,  of 
course,  they  all  should  be),  even  assuming  the  combwstion 
to  be  complete,  certainly  over  .50  per  cent,  of  the  heat  will 
be  lost  as  far  as  radiation  into  the  room  is  concerned.  In 
certain  types  of  electric  heater  it  may  be  assumed  that 
practically  the  whole  of  the  thermal  equivalent  of  the 
electrical  energy  dissipated  is  of  value  for  warming  the  room. 
Let  us  assume  a  loss  of  10  per  c"6nt. 

On  the  basis  of  the  above  efficiencies,  the  "  effective  " 
heat  obtained  by  the  householder  from  the  five  commo- 
dities becomes : — 


1  ton  anthracite 
1  ton  coal 
1 ;  tons  of  coke  . . . 
15,000  cb.  ft.  of  gas 
800  KW.-hours    ... 


(about)     5,000,000  therms. 

4,500,000 

6,000,000 

3,400,000 

2,400,000 


We  next  have  to  look  into  the  fuel  consumed  in  gas 
works  and  central  electric  generating  stations  per  15,000 
ell.  ft.  of  gas  and  per  800  Kw.-hours  supplied  to  the  house- 
holder. 

In  the  production  of  gas  1  ton  of  coal  is  converted,  on 
the  average,  into  about  10,000  cb.  ft.  of  gas  and  about 
1,500  lb.  of  coke,  plus  about  180  lb.  of  residual  products, 
which  do  not  enter  into  our  calculations.  About  25  per 
cent,  of  the  coke  made  is  consumed  in  heating  the  retorts, 
so  that  the  fuel  required  for  the  production  of  15,000  cb.  ft. 
of  gas  is  about  If  tons.  I  am  informed  that  about  94  per 
cent,  of  the  gas  produced  is  accounted  for  in  the  meter 
readings,  so  that  15.000  cb.  ft.  registered  by  the  house- 
holder's meter  corresponds,  on  the  average,  to  nearly 
r9  tons  of  fuel  consumed  at  the  gas  works. 

SUMMAEISED   RESULTS. 

Estimated  "effective"  heat 

(average  efficiency  of  open 

grates  and  othercoal-fired 

apparatus  used  by  house- 
holder, taken    at    15   per 

cent.).    (Therms.!,. 
Average    efficiency  of    gas 

tires    and  gas   stoves,  45 

per  cent.    iTherms.j 
Electric  heater  (for  heating 

rooms,  say  90    per  cent. 

efTiciency).    (Therms.)    .. 
Cost.    (Pence.) 
Relative  cost  (coal  taken  as 


nityi 


coal 


Anthra- 
cite. 
1  ton. 

Coal. 
I  ton. 

Coke. 
14  tons. 

Gas. 

15,1100 
cb.  ft. 

Elec- 
tricity. 

800 
units. 

5,000,000 

J.500,0:0 

6,000,000 

- 

- 

- 

- 

- 

3,40(1,000 

- 

733 

6ii 

792 

720 

2,100,000 
1,600 

1-88 

i-oo 

1-48 

1-33 

3-00 

1 

1 

2-25 

1-86 

2-tO 

0-H8 

01  a 

0132 

0-21 

0-50 

Demand 

iTons.j  

Cost      per      1,000     therms 

"effective  ''  heat.  (Pence. » 
Relative  cost  (coal  taken  as 

■nnityl 1-2-I  100  111  1-77  5-3 

Demand  on  coal  resources 

per       l,."iOO,000       therms 

"  effective  "  heat  obtained 

by  householder.     (Tons.)        09  100  1'69  £2  3  8 

•  Of  this  quantity  about  1-1  tons  net  of  coke  would  be  available  for  sale  but 
22  tons  of  coal  would  have  to  be  provided  in  the  first  instance. 

The  coal  consumption  per  Kw.-hour  delivered  to  con- 
sumers' terminals  varies  considerably  according  to  circum- 
stances, but  an  average  of  5-5  lb.  for  large  and  small  plants 
throughout  the  country  will  not,  I  imagine,  be  very  wide  of 
the  mark.  This  would  correspond  to  the  consumption  of 
about  2  tons  of  coal  per  800  KW.-hours  used  by  the  house- 
holder. 

Therefore,  in  allowing  15,000  cb.  ft.  of  gas  and  800  units 
"  to  count  as  "  1  ton  of  fuel,  the  Controller  has  to  provide  the 


gas  and  electricity  works  with  about  r8(i  tons  and  about- 
2  tons  of  fuel  resjiectively.  Kediicing  these  results  to  the 
basis  of  the  "  effective  "  heat  that  the  householder  may  be 
assumed  to  obtain  from  th(.'  <'(insum])tion  of  1  ton  of  coal  in 
his  o])en  grates,  itc.  we  find  that  the  (!ontrollcr  would  havfr 
to  provide  for  gas  and  electricity  works  about  ^•2  tons  and 
3'G  tons  of  coal  respectively.  These  results  are  summarised 
in  the  table  in  the  preceding  column. 

These  figures  serve  to  show  that  the  effective  heating  of 
our  houses  by  gas  and  by  electrical  energy  makes  large 
demands  upon  our  coal  resources,  and  that  the  authorities 
have,  therefore,  good  reason  for  urging  the  necessity  of 
reducing  the  consumption  of  gas  and  electricity  for  heating 
as  far  as  possible  during  the  coming  months.  The  figures 
indicate  further,  that,  by  so  doing,  the  householder  will  be 
acting  in  his  own  best  interests. 


THE     DUTIES     OF     THE     PROGRESS 
DEPARTMENT. 


By  W.  J.  HISCO.X. 


(Continued  from  fHUje,  285.) 

{(■)  The  Purchasing  Department.     (/)  Thk  (General. 

Store. 

(f)  The  Pun-httsbuj  Dtpartment. — Having  dealt  with 
the  preliminary  departments,  the  progress  man's  next  con- 
sideration is  the  source  of  supply,  and  the  Purchasing 
Department  soon  demands  his  attention.  The  importance 
of  this  department,  from  a  progress  point  of  view,  varies 
in  many  factories,  and  is  determined  by  the  amount  and  the 
nature  of  the  material  in  demand  from  outside  sources. 
Where  the  firm  possesses  a  foundiy  and  a  smith's  shop  of 
such  capacity  as  will  ensure  an  adequate  supply  of  material 
to  meet  the  demand,  the  Purchasing  Department  obviously 
does  not  enjoy  that  degree  of  importance  extended  to  that 
department  in  connection  with  a  factory  which  cannot 
maintain  itself  in  the  output  of  rough  parts  ;  and  it  is, 
therefore,  confined  to  the  duties  of  ordering  the  necessary 
raw  material  to  meet  the  store's  requirements,  together  with 
finished  parts — such  as  springs,  rubber  details,  &c.,  which 
the  factory  cannot  produce. 

In  the  case  of  a  factory  which  depends  to  a  very  large 
extent  on  outside  firms  for  the  necessary  supplies  of  rough 
material,  as  well  as  for  finished  parts,  the  Progress  Depart- 
ment must  arrange  for  the  early  delivery  of  such  parts,  in 
order  to  allow  the  machine  and  fitting  shops  ample  time  to 
perform  their  operations,  and  yet  ensure  the  completed  unit 
being  dispatched  in  accordance  with  programme. 

When  the  specification  lists  have  been  received  the  Pro- 
gress Department  should  give  the  Purchasing  Department 
delivery  dates  for  both  rough  and  finished  material,  and  if, 
after  inquiry,  a  certain  part  cannot  be  delivered  by  the  date 
given,  this  information  must  be  promptly  given  to  the 
Progress  Department,  together  with  a  report  showing  what 
the  Purchasing  Department  proposes  to  do  in  the  matter, 
such  as  instituting  inquiries  with*  another  firm,  with  a  view 
to  facilitating  delivery. 

Although  there  is  no  necessity  for  the  Progress  Depart- 
ment to  receive  copies  of  all  letters  from  outside  contractors, 
it  is  essential  that  such  copies  should  be  recei\-ed  where  the 
letter  deals  with  the  question  of  delivery,  together  with  a 
copy  of  the  Purchasing  Department's  reply  to  any  such 
letter.  It  is  just  as  necessary  for  the  Progress  Department 
to  have  the  fullest  information  concerning  the  delivery 
prospects  of  parts  from  outside  sources  as  for  the  parts 
being  produced  in  the  factory,  and  every  effort  should  be 
made  by  the  Purchasing  Department  to  keep  the  Progress 
Departmeot  fully  posted  in  all  matters  affecting  delivery. 

A  works  copy  of  every  order  placed  with  outside  con- 
tractors should  be  sent  to  the  Progress  Department,  such 
copy  containing,  in  addition  to  the  official  terms  of  the 
order,  the  works  order  number,  drawing  numbers,  and  other 
information  not  generally  given  to  the  supplier.  These 
works  copies  would  be  filed  for  reference  in  the  Progress 
Department,  and  a  list  of  all  material  required  from 
outside  compiled  (if  desirable)  by  the  section  progress  man,. 
for  his  own  convenience.  The  progress  man  would  issue- 
reminders  to  the  Purchasing   Department  whenever  he  con- 


Yol.  83.    No.  2.131,  September  27,  1918.]   THE      ELECTRICAL     REVIEW. 


293 


sidered  there  was  any  likelihood  of  delay  in  the  delivery  of 
a  specific  order,  and  he  should  be  in  a  position  to  authorise 
the  sending  of  a  telegram,  or  even  a  travelling  progress  man, 
to  a  firm,  in  connection  with  matters  of  supreme  importance. 
(/)  The  Gemini  Store. — The  practice  of  treating  this 
department  on  a  different  basis  to  the  other  factory  depart- 
ments is  very  common,  and  is  a  great  mistake.  The  general 
store  has  certain  obligations  to  meet  in  connection  with  an 
order,  and  these  obligations  should  be  fulfilled  by  the  store, 
without  that  department  having  to  await  the  initiative  of 
another  department. 

The  general  store  should  be  given  a  date  for  the  delivery 
of  the  parts  to  be  supplied,  as  in  the  case  of  all  other 
departments,  and  the  fullest  information  should  be  given  on 
the  specification  list  to  enable  the  store  to  discharge  its 
liabilities  at  the  earliest  possible  moment.  The  size  and 
amount  of  bar  material  should  be  given,  and  it  should  not 
be  necessary  for  the  shops  to  requisition  material  required 
in  cormection  with  a  production  order.  The  receipt  of  the 
specification  list  in  the  store  should  be  quite  sufficient 
to  authorise  the  issue  of  material  to  the  departments 
requiring  it. 

When  there  is  insuflBcient  stock  of  a  certain  part  to  meet 
the  demand,  the  Progress  Department  should  be  promptly 
advised,  further  information  relating  to  the  source  of  supply, 
and  the  stock  order  number  in  the  event  of  the  article  in 
question  being  produced  in  the  works,  l)eing  furnished. 
Upon  receipt  of  this  intimation,  the  Progress  Department 
would  at  once  take  the  necessary  steps  to  speed  up  the 
completion  of  the  required  article. 

The  supply  of  the  necessary  rough  material  in  connection 
with  the  order,  for  machining  purposes,  should  be  the  store- 
keeper's first  consideration,  and  immediately  upon  receipt  of 
the  specification  list  he  should  satisfy  himself  that  an 
adecjuate  supply  of  material  is  available,  even  if  this  material 
is  not  required  immediately.  Every  shortage  should  be 
notified  to  the  Progress  Department,  the  order  number 
affected  being  quoted,  and  that  department  would  then  get 
into  touch  with  the  Purchasing  TJepartment,  with  a  view 
to  urging  the  suppliers  to  facilitate  delivery. 

In  a  factory  where  the  Receiving  Department  is  con- 
trolled by  the  general  store,  the  storekeeper  should  arrange 
for  the  Progress  Department  to  have  each  morning  a  com- 
plete list  of  all  goods  received  the  preceding  day,  full 
information  with  regard  to  the  works  order  number,  drawing 
numbers,  &c.,  being  supplied.  An  entry  on  the  Inwards 
List  to  the  effect  that  50  ft.  of  special  steel  has  been 
received  does  not  necessarily  suggest  to  the  progress  man 
that  this  is  connected  with  a  number  of  bushes  to  various 
drawing  numbers  shown  on  the  specification  list,  and  it  is 
the  duty  of  the  receiving  clerk,  therefore,  to  give  on  the 
inwards  sheet  the  drawing  numbers  and  the  order  number 
for  which  any  special  bar  material  has  been  received. 

The  question  of  stock  orders  issued  at  the  instance  of  the 
General  Store  is  one  which  demands  the  serious  considera- 
tion of  the  Progress  Department,  and  in  some  large  concerns 
a  special  progress  section  has  been  instituted  to  deal 
*  exclusi\ely  with  such  orders.  In  the  case  of  ordinary 
stock  component  parts,  the  orders  are  issued  by  the  General 
Store  automatically  as  the  actual  stock  reaches  the  official 
minimum  figure,  and  ordinarily  these  orders  need  not 
trouble  the  progress  man  unless  the  requirements  of  pro- 
duction orders  render  his  intervention  necessary.  Where 
assembled  units,  such  as  motor-end  shields,  collector  rings, 
ifcc,  are  stocked,  each  stock  order  covering  the  making  of 
these  should  be  submitted  to  the  Progi-ess  Department  for  a 
completion  date  to  be  affixed,  and  the  order  should  be 
treated  in  the  shops  in  exactly  the  same 'manner  as  a 
production  order. 

The  progress  man  should  have  access  to  any  part  or 
section  of  the  general  store,  and  although  he  should  not 
interfere  with  the  working  arrangements  of  the  store,  he 
should  be  free  to  interrogate  any  charge-hand  or  person  in 
authority  with  regard  to  any  specific  point  in  which  he  is 
interested.  This,  if  carried  out  in  an  amicable  manner, 
will  go  far  to  maintain  the  good  relationship  between  the 
two  departments,  and  at  the  same  time  ensure  the  material 
being  issued  to  each  shop,  to  the  mutual  satisfaction  of  all 
the  parties  concerned. 

(To  M  continued.) 


THE     ELECTRICITY     SUPPLY     OF 
ARCHANGEL, 


A  description  of  the  electrical  installations  of 
Archangel  appeared  in  a  recent  issue  of  the  Elektri- 
chestzo,  which  says  that  previously  to  the  year  1914 
the  population  of  Archangel  amounted  to  45,000, 
and  the  town  possessed  three  D.C.  generating  sta- 
tions, owned  by  Ya.  A.  Makaroff,  E.  K.  Plotnikoff, 
and  the  Commercial  Union.  The  maximum  load  of 
the  first  was  about  200  kw.  at  220  volts;  the  second 
about  125  kw.  at  110  volts,  and  the  third  about 
100  kw.  at  2  X  110  volts.  Thus  the  total  maximum 
load  amounted  to  about  425  kw. 

In  the  year  1912-13  the  further  development  of 
these  stations  was  to  a  certain  extent  prevented  by 
the  great  length  of  the  town,  and  the  inadequate 
capacity  of  the  plant  installed.  As  the  development 
of  Archangel  proceeded  with  rapid  strides,  the 
town's  prosperity  promised  a  greater  and  greater 
demand  on  the  stations,  which  could  not  be  satisfied 
by  the  private  concerns. 

In  the  year  1913  the  Town  Council  of  Arch- 
angel decided  to  construct  its  own  tramways  and 
electricity  works,  and  for  this  and  other  require- 
ments raised  a  loan  of  3,000,000  roubles  nominal. 
It  was  decided  to  close  the  private  stations. 

According  to  the  plan  of  operations  drawn  up,  't 
was  proposed  to  begin  work  in  the  early  spring  of 
1914,  and  to  complete  it  some  time  in  1915.  Some 
preparatory  work  had  been  done  '  already  in  the 
autumn  of  1913,  and  orders  for  plant  were  placed 
in  December  of  that  year.  But  in  the  very  midst 
of  the  work  the  war  broke  but,  and  the  completion 
of  the  scheme  in  1915  became  impossible.  Be- 
sides, the  militaiy  operations  prevented  the  realisa- 
tion of  the  debenture  loan  that  had  been  authorised. 
Notwithstanding  all  the  difficulties  of  the  situation, 
the  town  did  not  stop  the  work;  the  necessary  money 
for  the  continuation  of  the  work  was  obtained  by 
short-term  loans,  and  the  private  firms  were  autho- 
rised to  continue  thi-ough  one  more  lighting  season. 
In  August.  1915,  the  town  finally  closed  the  private 
stations  and  started  its  own  supply. 

In  view  of  the  growth  of  the  town,  and  the 
rapidly  increasing  demand  for  power,  as  well  as  the 
requirements  of  the  tramways  and  public  lighting, 
it  was  estimated  that  plant  of  750-800  kw.  would 
be  required  to  begin  with.  Having  regard  also  to 
the  contemplated  reduction  of  price,  and  the  exten- 
sion of  the  supply  to  the  whole  of  the  town,  it  was 
decided  to  erect  a  station  of  1,000  kw.  with  provision 
for  future  extensions. 

A  glance  at  the  map  of  the  tovvn  (fig.  1)  shows  the 
unusual  shape  of  the  area  of  supply,  which  rendered 
the  adoption  of  three-phase  current  at  high  pressure 
advisable.  The  pressure  adopted  was  3,300  volts 
at  50  cycles  per  second. 

It  was  not  possible  to  find  a  suitable  site  for  the 
station  in  the  centre  of  the  town,  consequently  it 
was  erected  on  land  belonging  to  the  Town  Council 
on  the  bank  of  the  river  outside  the  town.  From 
this  position  it  was  easy  to  carry  high-pressure  over- 
head lines  through  the  unpopulated  area  beyond 
the  Obvodny  Canal.  Moreover,  in  immediate  proxi- 
mity to  it  there  is  the  town  water  •distribution  station 
which  facilitates  the  necessai-y  water  supply  to  the 
works. 

In  Archangel  coal,  firewood,  and  the  waste  of 
the  sawmills  are  used  as  fuel.  Coal  is  mostly  inv 
ported  from  England :  the  freight  previously  to 
the  war  was  verv  low.  as  steamers  for  want  of 
other  cargoes  brought  coal  from  England  as  ballast. 
so  that  it  was  possible  to  have  the  finest  Cardiff  coal 
in  .A^rchangel  at  from  15  to  18  copecks  per  pood 
(about  £1  per  ton).  Such  a  low  price  for  coal  left 
it  almost  without  competitors,  particularly  for  large 
power  installations.    In  the  great  swamps  surround- 
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inu'  the  town  there  are  immense  reserves  of  peat, 
ami  Archans-el  itself  is  half  built  on  peat.  All  the 
area  beyond  tlie  Obvodny  Canal,  along  which  the 
liit:h-pressure  line  passes,  constitutes  a  continuous 
peat  marsh.  To  treat  the  peat  specially  for  such  a 
relativelv  small  installation  as  the  town  electricity 
works    would    not    be    feasible,    particularly    with 


^      ELECTRICITY     WORKS. 
a»     TRAMWAY    SUB-STATION. 
UNDERGROUND    CABLE. 


•    Transformer  Kiosk.       ^^  Overhead  Line. 

Fig.  1.— Pl.-vn  of  Archangel. 

coal  so  cheap,  but  no  doubt  in  the  future  this  kind 
of  fuel  will  take  its  pnoper  place  in  Archangel. 
L'nder  the  circumstances  coal  was  selected  as  the 
fuel,  but  lately,  in  view  of  the  scarcity  of  coal,  the 
question  of  preparing  peat  has  assumed  fresh  in- 
terest, and  it  is  possible  that  the  Town  Council  will 
begin  to  w^ork  it. 

The  generating  plant  was  installed  in  an  already 
existing  warehouse.  In  the  boiler  room  there  are 
two  "  Harbe  "  boilers  of  225  m°.  heating  surface 
each,  supplemented  by  Green  economisers,  with  168 
ni".  heating  surface,  and  Sulzer  superheaters  of  93 
m".  heating  surface.  Each  of  the  boilers  can  deliver 
n.OOO  kg.  of  steam  per  hour.  The  boilers  are  fitted 
with  mechanical  stokers  made  by  Vibo  Vissen,  feed- 
ing the  fuel  from  below,  and  with  air-cooled  furnace  . 
bars.  Fan  draught  is  employed,  and  in  addition  the 
.Schwabach  system  of  exhaust  fans  has  been  in- 
stalled. The  fan  was  chosen  with  a  liberal  rating, 
and  takes  34  h.p.  The  capacity  of  the  exhaust  fan 
is  quite  sufficient  to  serve  both  boilers  at  once. 

Boiler  feed  is  provided  for  by  an  electrically- 
driven  pump  and  a  turbo-pump  of  30  and  40  h.p.  re- 
spectively. In  order  to  use  the  heat  of  the  exhaust 
steam,  a  special  heater  is  employed  through  which 
part  of  the  feed  water  passes  before  reaching  the 
economiser. 

As  the  turbines  are  fitted  with  jet  condensers,  it 
was  necessary  to  pay  particular  attention  to  the 
quality  .of  the  water  used  for  feeding  the  boilers. 
The  water  of  the  A'orthern  Dwina.  because  of  it.s 
hardness,  could  not  be  used  for  boiler  feed  without 
preliminary  treatment,  so  a  Zeifert  water  purifying 
apparatus  was  provided.  In  order  to  reduce  the 
cost  of  the  apparatus  as  much  as  possible  the  boiler 


water  is  not  obtained  direct  from  the  river,  but  is 
previously  cleaned  in  the  town  water  system. 

In  the  engine-room  three  3-phase  turbo-genera- 
tors were  installed,  of  the  impulse  type,  on  the  dc 
Laval  multiple  system,  running  at  3,000  r.p.m.,  and 
rated  at  5CX)  kw.  each.  The  guarantees  given  by 
the  maker,  G.  Trek,  allow  for  a  consumption  -it 
full  load  of  7.3  kg.  of  steam  per  kw.-hoiu",  at  three- 
quarter  load  7.6,  and  at  half  load  8.1  kg.,  the  power 
factor  being  unity,  and  the  steam  superheated  to 
300  deg.  C,  at  a  pressure  of  180  lb.  per  sq.  in.,  and 
with  a  vacuum  of  not  less  than  93  per  cent.  VVitli 
a  power  factor  of  0.8  the  generators  develop  6'J.") 
k.v.a. 

The  turbo-generators  are  .of  the  de  Laval  nnil- 
tiple  system  (Laval  Steam  Turbine  Works),  and 
differ  little  from  the  impulse  machines  of  other 
makers.  The  turl)ines  have  seven  stages,  in  the 
first  of  which  a  Curtis  wheel  is  used,  with  four 
regulating  nozzles. 

The  generators  .also  are  of  usual  construction, 
and  are  provided  with  separate  exciters  on  the  shaft 
ends.  Fan  cooling  is  provided,  the  air  being  drawn 
through  filters. 

Koerting  jet  condensers  are  installed,  which  are 
able  to  maintain  the  vacuum  named  of  93  per  cent. 
To  supply  the  necessary  condensation  water  from 
the  river  twO'  centrifugal  electric  pumps  are  in- 
stalled in  the  basement,  each  of  which  can  deal 
with  two  turbines  at  full  load.  On  the  river  bank 
a  ferro-concrete  water  collecting  and  settling  pit 
1ms  been  constructed  which  is  connected  to  the 
punips  by  means  of  cast-iron  pipes.  In  order  that 
dirty  water  may  not  reach  the  settling  pit,  a  pipe 
has  been  laid  on  the  bed  of  the  river,  about  ^O 
metres,  long,  and  500  mm.  in  diameter,  througli 
which  the  water  reaches  the  pit  by  gravity.  The 
end  of  this  pipe  is  curved  upwards,  and  is  covered 
by  a  grating. 

As  the  station  is  intended  for  the  supply  of  elec- 
tricity for  both  lighting  and  tramways  simul- 
taneously, and  the  tramway  load  is  very  irregular, 
pressure  regulators  have  been  installed.  At  the 
time  of  ^maximum  load,  the  momentary  fluctuations 
will  be  not   more  than  7-8  per  cent,   of  the   total 
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Fig.  2.— Constrdction  of  St.\ndaeds  for  Marshy  Ground. 


load  of  the  station,  and  the  pressure  regulators  may 
not  be  necessary,  but  it  will  be  different  at  other 
times  when  the  total  load  on  the  station  is  much 
smaller,  and  the  relative  importance  of  the  tram- 
way load  is  greater.  Hence,  two  quick-acting  auto- 
niatic    pressure    regulators,    on    the    Brown-Boven 
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system,    liave    been    installed,    one    of    them    being 
spare. 

The  switchboard  is  of  marble,  and  carries  the 
measuring  instruments  and  the  pressure  regula- 
tors, together  with  the  handles  for  controlhng  the 
oil  switches.  All  the  high-pressure  apparatus, 
instrument  transformers,  oil  switches,  lightning 
arresters,  &c.,  are  placed  in  the  basement  under 
the  distributing  board  in  ferro-concrete  cubicles. 
An  overhead  crane,  of  10  tons  capacity,  is  pro- 
vided in  the  engine  room.  The  electrical  equip- 
ment of  the  station  was  carried  out  by  the  Siemens- 
Schuckert  concern. 

The  high-pressure  cables  from  the  central  station 
run  underground  to  a  small  ferro-concrete  kiosk, 
9.5  m.  in  height,  containing  apparatus  for  the 
transfer  of  six  feeder  lines  (four  fighting  and  two 
tramway)  from  underground  to  overhead.  The 
total  number  of  feeder  conductors  leaving  the  kiosk 
is  18,  to  which  are  added  eight  control  conductors, 
making  the  total  26.  Control  conductors  are  not 
provided  for  the  tramway  sub-station.  The  conduc- 
tors are  divided  over  four  cross-arms  of  channel 
iron  of  a  length  of  3  m.,  fixed  to  pairs  of  poles  (fig. 
2).  The  upper  ends  of  each  pair  of  poles  are  con- 
nected by  an  arched  support  for  the  steel  earthing 
conductor. 'The  total  cross-section  of  the  suspended 
conductors  is  about  970  mm".  From  the  overhead 
high-pressure  line,  separate  feeders  branch  into  the 
town  where  necessary. 

On  account  of  the  great  weight  of  the  overhead 
conductors  and  the  softness  of  the  ground  over 
which  the  high-pressure  line  passes,  the  poles  were 
placed  in  pairs.  The  work  of  fixing  these  poles  was 
not  easy,  as  the  ground  beyond  the  Obvodny  Canal 
is  a  peat  marsh,  covered  with  a  water-saturated  peat 
crust  of  about  1  metre  thickness.  This  peat  crust  is  in 
places  so  thin  that  in  setting  the  poles  there  were 
cases  of  the  workmen  sinking  through.  Under  the 
crust  there  is  a  semi-liquid  mass,  the  depth  of  which 
is  from  6  to  8  metres.  Under  the  semi-liquid  mass 
tliere  is  solid  ground — very  probably  clav.  Onlv 
at  the  central  station  and  the  Lutheran  Cemetery 
does  the  clay  outcrop.  Thus  most  of  the  standards 
for  the  high-pressure  line  had  to  be  placed  on 
marshy  ground,  and  the  possibility  of  employing 
the  usual  methods  of  setting  the  poles  was  quite 
the  exception. 

In  consequence  of  the  great  depth  at  which  the 
firm  ground  lay,  recourse  had  to  be  had  to  fixing 
the  standards  in  the  upper  peat  crust,  a  reliable  hold 
in  which  could  only  be  attained  by  attaching  them 
to  a  raft  under  the  surface,  consisting  ,of  a  num- 
ber of  logs  bolted  together.  The  function  of  the 
frame  of  logs  consists  in,  first,  preventing  the  stan- 
dards from  settling  in  the  marsh,  and,  secondly, 
preventing  them  from  inclining  to  one  side  before 
the  wind,  cr  from  any  other  cause.  The  construc- 
tion of  the  framing  is  shown  clearly  in  fig.  2;  for 
one  pair  of  standards  there  are  used  about  15  pieces 
of  20  to  28-ft.  logs,  with  sides  of  5  to  9  in.,  joined 
together  with  bolts  and  cramps.  Since,  as  shown 
above,  the  standards  of  the  high-pressure  line  are 
fixed  only  in  the  upper  peat  ^crust,  and,  so  to  speak 
float,  for  the  purpose  iof  giving  the  line  greater 
strength  and  stability  every  eighth  pair  o(  stan- 
dards was  anchorecf  by  four  piles,  35  ft.  long,  sunk 
to  the  solid  ground,  to  the  upper  part  of  which  the 
logs  of  the  rafts  were  fixed  with  bolts. 

The  distance  between  the  centres  of  both  ^'-taii 
dards  of  a  pair  was  1.75  metres',  and  the  span  be 
tween  pairs  of  standards  31  to  36  metres.  The  total 
number  of  standards  was  114.  Besides  standards 
in  pairs,  eight  ordinary  standards  were  installed  for 
branching-  from  the  high-pressure  line  to  the  trans- 
fer kiosk  at  Byegoff.  The  total  length  of  the  high- 
pressure  overhead  line  is  about  4  km. 

Although  .great  storms  are  rather  rare  in  the 
Xorth.  all  the  same,  for  the  protection  of  the  over- 
head   high-pressure    system    from    disturbance    by 


atmospheric  electricity,  due  provision  was  made  by 
instalhng  an  earthed  conductor  over  the  high-pres- 
sure conductors.  This  conductor  served  also  for 
earthing  the  cross-arms  of  all  the  standards  by 
,  means  of  a  vertical  iron  rod. 


TRADE     STATISTICS     OF     SWITZERLAND. 


Inc.  or  dec. 
Fraucs. 


IMPORTS. 
The  following  figiu'es  of  the  imports  of  electrical  and  similar 
goods  into  Switzerland  in  the  year  1916  are  taken  from  the 
recently-issued  trade  statistics;  the  figures  for  1915  are  added 
for  purposes  of  compai-ison,  and  notes  of  increases  or  de- 
creases are  given. 

1915.  1916. 

Pi-ancs.      Francs 
Electric  cable  not   insulated. — 

From  Germany       2,000 

Electric  cable  insulated   with  rubber 
Fi-om  Germany       5,000 

,,      Great  Britain         ...  1,000 

,,      France  4,000 

„      Italy  142,000 

,,      Other  countries      ...  — 


7,000      + 


5,(X)0 


or  paper.- 

33,000 

92,000 

57,000 

100,000 

3,000 


-H 


28,000 
91,000 
53,000 
42,00(.( 
3,000 


Total 


152,000       285,000      +      133,000 


Cable  ditto  covered   witli  lead  and  iron-armoured. — 
From  Germany       53,000         54,000      -f 

Cable  insulated  with   rubber  or  paper  and 
covered   with  textiles. — 


From  Germany 

„  Italy 

,,  Great    Britain 

,,  France 

,,  Other  countries 

Total       ... 

Cable   ditto  corcrni 
From  German  V 
„      Italy 

Total       ... 


6,000 
1&1,000 
27,000 

1,000 

218,000 

nil  lead. — 

3,000 
3,000 


1,000 
40,000 
14,000 
52,000 

7,000 

U4,000 


3,000 
1,500 


1,000 


5,000 

144,000 

13,000 

52,tX)0 

6,000 

104,(X10 


3,0(K) 
1,500 


4,500      +         1,^500 


Dyiuiiiw-elert ric    macliincs    and    electric    transformers.- 


Fr 


■oiu  Geniraiiy 

France  .  . 

Italy 

Great   Britain 

Other  countries 


900,000 

221,000      - 

679,000 

25,000 

12,000      - 

13.000 

12,000 

22,000      + 

10,000 

24,000 

8,000      - 

16,000 

4,000 

25,000*     + 

21,000 

Total       965,000      288,000 

*  United  States  24,000  fcs, 


677,000 


Accumulators,   batteries,  electrodes. — 

From  Germany       103,0<JO 

„      Italy  29,000 

,,      Fi-auce  10,000 

,,      Other  countries      ...  3,000 


26,f)00 
..J  .000 
27,000 


Total       ... 

145,000 

100,000 

- 

45,000 

Insulators,  mounted. — 

From  Germany 
,,      France 

33,000 
1,000 

32,000 
1,000 

- 

1.000 

Total       ... 

34,000 

33,000 

- 

1,000 

Electric  meters.^ 

From  Germany 
,,      France 

„      Italy              ...        . 
,,      Great    Britain 
Other  countHc:; 

S73.00O 

111,000 

7,000 

3,000 

4,0(«J 

895,000 
40,000 

8,000* 

+ 
+ 

22.(KK» 
71.<KKI 
7.(XJ(J 
3.(X10 
4,(KKI 

Total 

998,000 

943,<XX) 

- 



•  United   States  5,000 

fcs. 

Telegraph  and  telephone 

apparatus. — 

From  Germany 
Belgium 
Great   Britain 
Sweden 
,,      Other  countries 

191,000 
35,000 
45,000 
58,000 
20.000 

443,000 
292.000 

i.ono 

7<1,000* 

-t- 

+ 

+ 

252,000 
35.000 

247,000 
57,(X)0 
50,000 

Total       ... 

.       349,000 

806.000 

457,000 

•  United  States  30,000  fcs. 
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EXPORTS. 
The  following  figures  show  the  exports  of  electrical  aod 
similar  machinery  from  Switzerland  in  1916  compared  with 
1915.    The  diversitj-  of  Switzerland's  growing  export  trade  ,s 
noteworthy : — 


Accumulators,   batteries,  electrodes.- 
To  Germany 

,,    l-Vance 

„    Italy 

,.    Greoce 

,,    Egv-pt 

„    Brazil 

„    Other  countries 

Ibtal      818,000    1,131,000      +     313,000 

*  Russia  53,000  fcs. 
Steam  engines,  cranes,  pumps,  turbines,  dc. — 


1915. 

1916. 

Inc 

.  or  doc. 

Francs. 

Francs. 

Franc-s. 

21,000 

•6,000 

_ 

15,000 

539.000 

665,000 

+ 

126,000 

140,000 

69,000 

— 

n.ooo 

25,000 

41,000 

+ 

16.000 

— 

7,000 

+ 

7,000 

— 

14,000 

+ 

14,000 

93,000 

329,000* 

+ 

236,000 

To  Germany 

...    1,515,000 

1,406,000 

-      109,000 

,,    France 

...       755,000 

2,326,000 

+  1,570,000 

,,    Belgium 

17,000 

38,000 

+       21,000 

,,    Russia 

...    1,189,000 

2,563,000 

+  1,374,000 

,,    British  India    ... 

...       131,000 

45,000 

-        86.000 

,,    Japan 

21,000 

310,000 

+      289,0)0 

,,    Great  Britain   ... 

...       648,000 

168,000 

-      480,000 

,,    Spain 

...       372,000 

636,000 

+      264,000 

,,    Other  countries 

...       814,000* 

1,296,000! 

+     482,000 

Total      5,462,000    8,787,000      +  3,325,000 

•  Sweden  127,000  fcs.,  Chile  192,000  fcs. 
f  China  269,000  fcs. 


Dynamo-electric  viachincs 

and  electric 

transjonr 

ers 

of  all  kinds. — 

To  Germany            

.    2,998,000 

4,904,000 

+  1,906,000 

,,   Austria 

893,000 

1,368,000 

+      475,000 

,,    France 

.    3,523,000 

6,881,000 

+  3,3.58,000 

„   Italy                  

.    1,089,000 

873,000 

-      216,000 

,,    Belgium 

35,000 

152,000 

+      117,000 

,,    Great  Britain    ... 

.    1,798,000 

642,000 

-  1,156,000 

.,    Russia                

843,000 

1,578,000 

+      735,000 

,,    Spain 

.    1,204,000 

2,217,000 

+  1,013,000 

.,    British  India 

201,000 

44,000 

-      157,000 

„    Brazil 

.       102,000 

872,000 

+      770,000 

.,    -A.rgentina          

982,000 

331,000 

-      651,000 

..    Netherlands 

497,000 

1,427,000 

+      930,000 

,,    Norwa-v 

611,000 

180,000 

-      431,000 

,,    Other  countries 

470,000 

1,170,000* 

-f     700,000 

Total      ... 

.  15,at6,000 

22,639,000 

+  7,393,000 

•  Portugal  147,000  fcs.,  Dutch  Indies  370,000  fcs. 

Electric  meters. — 

To  Germany 

.       803,000 

793.000 

-       10,000 

,,    Austria-Hungary 

118,000 

176,000 

+       58,000 

,    France 

155.000 

348,000 

+     193.000 

,    Italy 

.       373,000 

959,000 

+     586,000 

,    Great  Britain   ... 

387,000 

402,000 

+       15,000 

,    Russia 

400,000 

417,000 

+       17,000 

,    Spain 

150,000 

174,000 

+       24,000 

,    Japan 

.       153,000 

361,000 

+     208,000 

,    Other  countries 

.       365,000 

674,000* 

+     309,000 

Total       ... 

.    2,904,000 

4,304,000 

+  1,400,000 

•  Includes 

\ustralia  347,000  fcs. 

Steam,  benzine,  and  elec 

ric  locomotives.* — 

To  France               

68,000 

654,000 

+     586,000 

,,    .\nstna-Hungary 

— 

1,113,000 

+  1,113,000 

.,    Dutch  East  Indies 

.385,000 

__ 

-      385,000 

,    Other  coimtnes 

387,0001 

887,000: 

+     500,000 

Total      840,000    2,654,000      +  1,814,000 

*  Electric  locos,  in  1916,  23,000  fcs. ;  in  1915,  11,000  fcs. 
t  Includes  Philippines  113,000  fcs. 
:  Includes  Italy  571,000  fcs. 
Electric  cable,  not  insulated. — 

To  Germany  1,000  8,000 

"    Italy —  2,000 

,,    Other  countries  .  .300  1,000 


+ 

7,0(J0 

+ 

2.000 

+ 

700 

Total  i.:300         11,000 

Electric  cablf,  insulnted  u-ith  rubber  or  paper.— 
To  Germany 

,,    France 

..    Italy 

..    Roumania 

.,    Otber  countries 


9,700 


Total 


1.35.000 

2,000 

_ 

ia3,ooo 

4.000 

6.000 

+ 

2,000 

— 

15.000 

-t- 

15,000 

11,000 

28,000 

+ 

17,000 

9,000* 

1,000 

- 

8,000 

1915. 
Francs. 

Cable,  ditto,  covered  with  lead. — 

To  Germany  1,000 

,,    Great  Britain 158,000 

,,    Other  countries  ...  — 


1916. 
Francs. 


500 

108,000 

500 


Inc.  or  dec. 
Francs. 


500 

50.000 


Total      159,000  109,000  - 

Cables,  ditto,  covered  with  lead  and  iron  armoured 

']>)  Germany                      ...  23,000  123,000  + 

,,    Great  Britain J2,000  — 

„    Prance               —  8,000  + 

„    Egypt                7,000  — 

,,    .\rgentina         —  94,000  + 

,,    Other  countries          ...  —  12,000  + 


Ki0,(iiH( 

12,()tK) 

8.(KI0 

7.(HKI 

94.<«"> 

12.(i(«i 


Total 


42,000       237  ,aW      +      HCi.ikiii 


Cable,  insulated  with  rubber  or  paper,  and 
covered  with  textiles. — 

To  Germany            ...        ...  69,000 

,,    I'Vance              — 

,,    ItaJy                  — 

,,    Great  Britain, S,(XK'I 

,,    Other  countrie.s           ...  Hl,(VKI 


Total       87,(X)0 

Cable,  ditto,  covered  with  lead. — 

To  Germany  2,00(1 

Note. — 35  francs  =  £1 


(■.(■..(HH.I 
4,(H»() 
17,000 

14,000 

+ 
+ 

+ 

+ 

■t.lNKI 

17,110*.) 
8,000 

i,(m 

101,(X10 
3,000 

.14,000 

WAR  ITEMS. 


...       159,000        .52,000      -      107,000 
*  Greece  8,000  fcs. 


Letters  from  France. — A  Captain  in  the  K..\.l".,  writing 
from  France,  says:  — 

"  Many  thanks  for  Review,  which  is  as  regular  as  it  is 
welcome.  The  articles  on  future  problems  arc  particularly 
interesting,  and  it  is  very  refreshing  to  note  the  clear  under- 
lying implication,  in  some  of  the  statements,  that  some 
earnest  endeavour  will  be  made  to  restore  personal,  as  well 
as  material,  values  after  the  war.  Tliat  possibility  has  been 
a  sheet-anchor  t-o  many  of  ns." 

The  Female  Car=Drivers  of  Paris. — la  the  course  of  .i 
recent  article  entitled  "  The  Week  in  Paris,"  a  Times  cor- 
respondent says:  — 

"As  all  know,  the  women  of  the  i^eople  in  Finance  have 
replaced  the  men  most  admirably,  and  an  article  in  the 
Victoire  gives  a  clear  account  of  how  the  Parisian  women 
have  proved  capable  tramway  drivers.  They  learn  their  job 
as  quickly  as  the  men,  and  there  have  been  no  more  acci- 
dents registered  by  the  company  since  there  have  been  watt- 
women  than  there  used  to  be  when  there  were  only  wattmen. 
Wattwomen  must  be  strong,  as  they  drive  10  hours  a  day, 
and  during  those  hours  they  are  obhged  to  stand  all  the 
time;  nerves  must  be  solid,  and  hands  that  work  the 
brakes  must  be  muscular.  The  most  perfect  self-control  is 
necessary.  To  leani  the  working  of  a  tramway-car 
with  underground  and  overhead  systems,  and  the  rules  of 
driving,  takes  a  month ;  after  that  the  women  act  as  ticket- 
punchers  for  a  week  or  two,  thereby  learning  the  necessary 
collaboration  with  the  driver  in  the  matter  of  giving  the 
current  at  different  points  of  the  hne  and  the  various  ways 
of  signalling  danger,  as  well  as  of  caUing  the  stops.  The 
drivers  earn  of.  50c.  a  day,  with  5f.  extra  for  high  cost  of  liv- 
ing, and  added  to  this  they  are  entitled  to  several  prizes  for  ex- 
pert work  and  regular  supplements  everj-  three  and  .six  months. 
On  arriving  at  the  depot  in  the  moming,  they  find  their 
work  sheet  all  ready.  Some  do  their  10  hours'  work  straight 
off  with  only  an  hour  and  10  minutes  stop  for  their  mid-day 
meal,  others  who  do  the  early  morning  and  late  night  work, 
get  five  hours  rest  in  the  day.  The  two  reproaches  brought 
against  the  women  as  workers  in  the  broad  sense  are  that 
they  allow  personal  feelings  to  interfere  too  often  and  upset 
the  harmony  of  the  work  by  refusing  to  go  on  duty  with 
women  they  do  not  like,  and  that  thev  stay  away  from  theij 
work-  for  the  most  trivial  reasons,  in  their  own  slang,  pow 
se  chauffer." 

The  New  List  of  Certified  Occupatioas. — With  reference 
to  our  extracts  from  the  above  list  m  our  last  issue,  it  must 
be  borne  in  mind  that  the  inclusion  of  a  man  in  the  list  does 
not  in  itself  exempt  him  from  military  service.  His  case 
win  be  heard  by  a  Tribunal  in  the  ordinary  wav,  but  the 
Tribunal  wnU  be  suided  by  the  fact  that  the  applicant  is 
included  in  the  bst,  and  the  National  Service  representative 
will  only  in  ver>-  exceptional  circumstances  oppose  his  exemp- 
tion. The  list  is  confined  to  questions  of  exemptions  coming 
before  Tribunals.  It  is  announced  in  various  newspapers  that 
the  position  of  men  of  the  new  military  age,  whose  occupa- 
tions are  in  the  list,  is  not  affected,  the  current  instruction 
still  holding  Rood  that  they  are  not  required  at  presejt  to 
undergo  medical  examination.  If  thev  receive  notices  they 
should  be  retiyned. 
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Tbe    Traiaing   of    Ulsiibleil    Soldiers   in    Uermany. — Thr 

Electrotechnical  TiaiBing  Sehool  of  the  Phyaical  Society  ot 
Prankfort-on-Main  reports  that  the  managers  in  1917-18  de- 
voted their  efforts  e-xelusively  to  the  training  and  improvement 
of  disabled  soldiers  belonging  to  the  electrical  trades.  Funds 
ha.v€  been  placed  at  the  disposal  of  the  school  privately,  and 
the  instruction,  which  avei-ages  seven  months,  is  given  free 
of  charge. 

Pensions  oi  Discharged  Men. — The  Ministry  of  Muni- 
tions has  circulated  for  u.se  as  a  iX)ster  in  nmnitions  work- 
shops, a  statement  by  the  Minister  of  Pensions  regarding 
the  position  of  discharged  soldiers  and  sailors  as  wage- 
earners.  He  say.s  that  an  impression  seems  to  exi.-;t 
that  men  by  working  full  time  and  earning  in- 
creased wages  will  by  such  means  cause  a  reduction  in 
their  pension.  He  points  out  that  whatever  a  man  may 
earn,  it  wiU  in  no  way  interfere  with  his  permanent  pension, 
and  that  where  a  tempoi-ary  jjension  has  been  granted,  the 
earning  capacity  of  the  man  wiU  not  in  any  way  determine 
the  amount  of  his  pension,  which  will  be  reassessed  solely  on 
the  degree  of  his  physical  disablement.  A  man  need  not 
answer  any  questions  as  regards  his  employment  or  the 
amount  of  his  earnings  when  being  examined  before  a 
medical  board. 

Exemption  Applications. — The  Hull  Appeal  Tribunal  had 
under  consideration  the  case  of  an  employe  of  the  city  en- 
gineer's dejMrtment,  a  Grade  1  man,  28  years  of  age,  an 
electrician  and  electrical  titter-.  According  to  the  Eastern 
Morning  News,  the  notice  of  api>eal  urged  that  the  local 
Tribunal  did  not  give  special  consideration  to  the  character 
of  the  employment,  and  the  appellant's  fitness  for  it.  The 
local  Tribunal,  on  the  other  hand,  intimated  that  they  were 
of  opinion  the  appellant  should  be  made  available  for  Army 
service.  They  did  nut  consider,  after  four  years  of  war,  that 
they  were  justified  in  granting  further  exemption  to  a  man 
of  his  age  and  grade,  and  they  were  of  opinion  that  the 
Corporation  would  be  able  to  arrange  for  another  man  to 
do  the  work.  For  the  department,  it  was  said  that  it  was 
a  special  case.  The  city  engineer  had  always  resisted  any 
application  made  to  him  to  appeal  for  men,  but  in  that  case 
he  had  no  alternative.  The  man's  duties  were  entirely  in 
connection  with  public  institutions  and  public  utility 
services,  and  they  had  been  unable  to  make  any 
other  provision  for  carrying  on  his  work.  He  looked 
after  the  electrical  machinei^y  in  the  city  engineer's 
department,  including  four  automatic  sewage  pumping 
plants,  two  electrically-driven  bridges  over  the  river 
Hull,  the  firre  brigade  alann  calls,  interconmiunication 
telephones  at  the  city  hospital,  Evan  Fraser  Hospital,  emall- 
pox  hospital,  and  tuberculosis  sanatorium,  sewage  pumps  at 
the  V.A.D.  hospital,  the  fire  alarms  at  the  Willerby  Asylum, 
and  the  hospitals,  the  tramway  junctions,  bridge  signals, 
the  electric  crane  at  the  pier,  the  tramway  welding  plant, 
the  city  haU  fans  and  electric  lighting,  the  GuOdhall  fans 
and  lifts,  &c.  Before  the  war  they  had  seven  men  in  the 
depailment,  but  now  they  had  only  appellant  and  one  sub- 
statute.  The  Tribunal  allowed  fom'  months'  exemption,  the 
chairman  remarking  that  they  would  be  able  to  see  what  the 
military  situation  was  at  the  end  of  that  period,  and  whether 
the  Goriwration  had  been  able  to  get  a  man  in  his  place. 

Before  the  Stratford-on-Avon  rural  Tribunal,  Mr.  C.  T. 
Gai-land  appealed  for  the  retention  of  G.  E.  Evemy  (44, 
Grade  '2,  B'2),  electrician,  engaged  in  supplying  electricity  to 
farms  and  houses  at  Moreton  Morrell.  It  was  stated  that  the 
man,  who  had  served  in  the  Ai-my,  had  taken  the  place  of 
a  man  who  had  gone  on  munitions,  and  that  there  was  no 
one  to  replace  him.  The  National  Service  representative 
.suggested  that  \vith  his  knowledge  of  electricity  Evemy  would 
be  exceedingly  useful  in  the  Flying  Corps.  Six  months  were 
conceded. 

At  Broad.stairs,  the  Isle  of  Thanet  Tramway  &  Lighting 
Co.  appealed  for  two  employes,  one  aged  38  and  Bl,  and 
the  other  42,  Grade  3.  Bach  was  granted  three  months  on 
the  ground  that  they  were  employed  on  work  of  national 
importance. 

Hereford  Tribunal  has  granted  exemption  until  March  1st 
to  \V.  Preece  (42,  Grade  3),  electrician  with  Messrs.  Daffern 
and    Edwards. 

Dorset  Appeal  Court  has  granted  six  months'  temporary 
exemption  to  T.  H.  Escott  (32),  electrician  with  Messrs. 
Brooking  &  Co.,  electrical  engineers. 

Littleborough  Tribunal  has  granted  six  months'  exemption 
to  E.  S.  Nuttall  (Grade  3),  electrician,  appealed  for  by  the 
Sladen   Wood   Mill   Co. 

At  Chatham,  the  Tramway  Co.  appealed  for  five  employes. 
It  was  stated  that  one  of  the  men  (30,  Grade  1)  had  been 
substituted.  He  was  refu.sed  exemption,  and  the  others 
were  each  granted  three  months. 

Cambridge    Tribunal    has    granted    temporary    exemption 
t     to  \V.  Maskell  (48,  Grade  2,  B2),  electrical  engineer  in  charge 
■of  the  Univei-sity  i>ower  station. 


i     cum 
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Electrical  Imports  into  Spain. — The  iraixjrts  of  dynamoH 

and  eleutric  motors  into  Spain  during  the  first  four  months  of  the 

current  yea,r  only  attained  a  value  of   £89,280,  as  compared  with 

'"126,7H0  in  the  corresponding  jieriod  of  1917.     There  was  also  a 

■ked  decrease  in  the  imports  of  electric  cable  and  wire — from 

i,480  to  £1.120. 


COKKESPONDENCE. 

letterg  received  ly  i«8  after  5  P.M.  ON  TUESDAY  canTwt  appear  until 
the  following  loeek.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  nwrnent.  No  letter  can  be  published 
unless  we  have  the  writer^s  nxime  and  address  in  our  vossession. 


Falk,  Stadelmann  &  Co.,  Ltd. 

I  notice  certain  notes  with  regard  to  Falk,  Stadelmann  k  Co.  in 
your  issue  of  this  week,  wherein  you  say  that  the  business  was 
incorporated  as  a  company  in  1887.  and  practically  the  whole  of 
the  capital  from  its  inception  has  been  held  by  British  subjects. 

I  enclose  you  an  excerpt  from  the  records  at  Somerset  House, 
which,  if  you  can  find  room  to  publish  it,  will  leave  your  readers  in 
a  position  to  judgre  which  of  the  two  statements — -that  of  John  Bull 
in  your  previous  issue,  or  the  mention  in  your  last  issue — be  the 
correct  one. 

1  think  it  is  the  duty  of  the  electrical  Press  to  make  these 
matters  as  plain  as  possible,  and  trust  you  will  find  room  for  this 
letter  and  the  excerpt  em;losed. 

An  English  Manufacturer. 

[copy.] 
Falk,  Stadelmann  cS:  Co.,  Ltd. 
Incorporated  June  8th,  1887,  to  take  over  and  carry  into  effect 
an  agreement  between  Solomon  Falk  and  Montz  and  Bernard 
Thurnader. 
Directors.    — -    Max  Falk,  11,  Fitzjohn  Avenue,  N.W. 

Louis  Thumauer,  23,  Pembridge  Crescent,  W. 
Victor  Falk,  5,  Lancaster  Place,  X.W. 
Gustav  Falk,  19,  Fawley  Road,  N.W. 
Capital.— Issued  for  cash,   .t239,4t;0,  and  for  other  consideration, 
£l.->3,330.     Value,  £392,790. 
p..  .         r  Mrs.  Zerlina  Falk,       "I 
u      u  ,j       -^  Albert  Pappenheimer  y  Joint    holdmg  ... 
shareholders.  I  jj^^p^j^*-^  1 

Bernard  Thurnauer,  Nuremberg 

Victor  Falk 

Max  Falk 

Louis  Thurnauer 

Jacob  Friedmann 

Gustav  Falk  

Hugo  Falk 

Pauline  Israel,  Hochburg 

Victor  Falk  I 

Zerlina  Falk  V  Joint  holding. 

k.  Pappenheimer  J 

Victor  Falk  1 

Max  Falk  J  "  

Zerlina  Falk 

Victor  Falk  1 

Felix  Rose  J 


£95, 

77. 
51, 
.51, 

88, 

\. 
1, 
1, 

10 


470 

447 
,294 
,294 
,133 

,200 
,500 
,000 
,000 


000 
482 
500 


[Agreeing  with  "An  English  Manufacturer  "  that  the  matter 
should  be  made  as  plain  as  possible,  and  in  order  to  avoid  delay, 
we  adopted  the  plan,  not  unusual  in  such  cases,  of  forwarding  a 
proof  of  the  letter  to  the  company  named  for  its  objervations. 

As  a  result,  we  are  given  to  understand  that  the  excerpt  given 
above,  in  substance  correctly  records— although  not  so  in  minor 
detail— the  return  made  three  years  ago.  It  is  not  considered  to 
affect  the  statement  made  in  our  last  issue.  The  present  share- 
holders are  all  British  subjects,  and  no  shares  are  enemy-held.  The 
holding  of  £77,447  by  Mr.  Bernard  Thurnauer  has,  as  mentioned 
last  week,  been  acquired  by  the  company.  This  holding,  which 
was  criticised  in  the  article  originally  quoted  as  having  been  taken 
over,  consisted  of  £28,080  Ordinary  Shares  and  £49,367  5  per  cent. 
Preference  Shares.  The  Preference  shares  carry  no  voting  power, 
and,  therefore,  have  no  control  in  the  affairs  of  the  company,  while 
the  ordinary  shareholding,  as  will  be  seen,  amounted  to  approxi- 
mately 7  per  cent,  only  of  the  total  issued  capital— viz.,  .^392,790. 
The  holding  which  is  described  as  "  Chief  Shareholders"  represents 
a  Trust  created  under  the  will  of  the  late  Mr.  S.  Falk,  the  founder 
of  the  company.  Mr.  S.  Falk  settled  in  this  country  in  the  year 
1875,  when  he  was  21  years  of  age.  He  was  a  British  subject  : 
he  was  naturalised  30  years  ago.  The  other  shareholders— so  far 
as  they  are  not  British-born— have  likewise  been  naturalised  for 
periods  varying  from  20  to  20  years,  they  having  resided  in  this 
country  from  30  to  30  years.  The  only  exception  is  that  of  two 
younger  members,  having  a  nominal  holding.  They  were  denational- 
ised before  they  were  18  years  of  age,  and  have  been  naturalised 
tor  some  years. 

It  ia,  perhaps,  irrelevant,  but  yet  it  is  only  right  that  it  should 
be  known,  that  the  chairman  of  the  company  has  two  sons,  born 
here,  holding  commissions  in  His  Majesty's  Army,  and  that  they 
are  on  active  service  overseas.  The  only  one  then  of  eligible  age 
volunteered  for  service  before  the  Military  Service  Acts  came  into- 
force.— Eds.  E.R.] 


Ozone  in  the  Treatment  of  Wounds. 

I  notice  in  the  account  of  the  exhibits  at  the  British  Scientific 
Products  Exhibition  an  account  of  an  ozoniser  for  which  certain 
wonderful  and  special  claims  are  made.  I  am  not  so  much  con- 
cerned with  this  as  with  the  manner  in  which  the  statement  is 
worded,  and  which,  if  read  by  the  ordinary  reader,  without  special 
knowledge  of  the  subject,  is  likely  to  mislead  him. 
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In  the  first  plact,  the  openiusr  atatemcut  that  the  brush  discharge 
attacks  the  nitrogen,  breaking;  nmoh  of  it  into  nitrous  compounds, 
is  not  the  fact.  Any  ozone  apparatus  which  performs  this  feat  by 
means  of  the  brush  discharge  would  have  to  be  specially  designed 
for  the  purpose.  Ix-cause  any  ortlinary  ozone  apparatus  of  the  type 
described — that  is.  working  with  a  silent  dischartre— could  only 
produce  a  very  fractional  percentaiie  of  nitrogen  compound.s  under 
the  worst  conditions.  As  a  matter  of  fact,  the  apparatus  manu- 
factured bv  my  company  was  submitted  12  years  ajro  to  a  very 
searching  investigration  by  a  well-known  coneultinfr  chemist  and 
public  analyst  (an  authority  which  I  consider  to  be  the  only  correct 
one  for  the  purpose  named"),  with  the  result  that,  even  at  hi?h 
concentrations,  no  trace  of  nitroiten  compounds  was  found. 

The  use  of  ozone  for  surgical  and  therapeutic  treatment  was  not 
general  in  this  country  from  the  fact  that  its  use  for  the  purpose 
was  doubted,  so  far  a.s  efficacy  was  concerned,  and  not  frona  any 
cjiiestion  of  nitrogen  compounds,  because  it  was  always  a  simple 
matter,  even  if  those  compounds  hail  been  formed,  to  eliminate 
them. 

Like  all  these  matters  in  this  country,  it  was  left  to  the  inventors 
of  the  apparatus  to  prove  its  value,  and  for  the  last  12  or  more 
years  I  have  been  enijaged  on  that  work. 

My  company  has  supplied  a  very  larpre  number  of  apparatus, 
not  only  for  the  purpose  mentioned  in  your  notice  of  September 
20th,  but  tor  many  other  therajieutic  uses,  and  these  apparatus 
have  always  beeu  supplied  under  medical  suixTvision. 

The  o/.oniser  in  question,  we  understand,  makes  use  of  ordinary 
air  as  an  ozonising  medium.  There  is  a  great  objection  on  the  part 
of  many  who  are  best  able  to  judge  that  the  use  of  ozone  under 
such  circumstances  is  not  as  good  or  .idvisable,  certainly  for  the 
treatment  of  suppurating  wounds  and  sinuses,  as  ozone  when  made 
from  oxygen.  The  reasons  are  too  obvious  to  need  discussion,  and  I. 
personally,  should  refuse  to  supply  such  an  apparatus,  as  I  have 
done  on  several  occasions.  It  is  true  that  it  has  the  merit  of  cheap- 
ness and  it  obviates  the  necessity  of  the  use  of  oxygen  in  cylinders. 
but  the  other  disadvantages  for  the  purpose  mentioned  are  too 
obvious  to  need  a  comp,"irison  on  the  question  of  cost  or 
coWenienoe. 

With  regard  to  the  point  of  ionisation — this  point  is  common  to 
any  ozone  apparatus  using  the  brush  or  silent  discharge. 

As  to  the  tests  having  shown  a  large  increase  of  ozone  produced 
by  the  apparatus  in  question  over  other  methods,  it  would  have 
been  to  the  point  if  details  of  the  comparison  had  been  given. 
When  I  am  able  to  tell  you  that  an  apparatus  of  my  own  invention 
some  eight  or  nine  years  ago,  which  is  still  being  supplied  by 
my  company  in  its  original  form,  takes  only  some  tj  or  s  watts  to 
work  it,  you  will  realise  that  any  comparison  of  efficiency  as 
regards  yield  of  ozone  per  kilowatt  is  a  little  bit  out  of  place  ;  and. 
in  fact.  I  doubt  very  much  whether  auy  reliable  comparison  could 
be  made,  or.  if  made,  would  be  of  any  value  whatever. 

The  apparatus  in  question  will,  for  the  •>  or  8  watts,  produce 
considerably  more  ozone  than  is  likely  to  be  necessary  to  be  used 
on  the  worst  case  of  suppurating  wound. 

Edward  L.  Joseph, 
Birectiir  ami  (irnenil  Managti\  Ozonair,  Ltd. 

Loudon.  S.W., 

Septemher  -lUli,  1918. 


The  Electrical  Trades  Union  and  Discharged  Soldiers. 

A  correspondent  sends  us  the  following  cutting  from  Jo/ut  Bull 
for  September  1 1th  :  — 

lNTiMiD.\TioN.— A  discharged  soldier  got  employment  under  the  Minister 
of  Pensions  as  an  electrician — his  old  trade.  Sent  to  Chilwell,  on  arrival  he 
was  asked  whether  he  belonged  to  the  Electrical  Trade  Union.  He  did  not- 
having  lived  30  miles  distant  from  any  branch— but  was  quite  willing  to  join, 
and  paid  2s.  6d.  proposition  fee.  Next  day  he  was  told  he  must  be  a  member 
of  the  Union  for  three  months  before  the  men  would  work  with  him,  and  he 
had  to  leave  at  a  moment's  notice.  It  is  difficult  fitly  to  describe  such 
treatment. 

Our  correspondent  thinks  that  the  extract  wUl  be  of  interest  to 
readers  of  the  Review.  He  considers  th.at  it  will  appeal  'to 
any  right,  fair,  just,  and  ordinary  reasonable  indiridual,  but  in 
these  qualities,  not  to  mention  human  sympathy,  the  Union  is 
evidently  lacking."  He  says  that  the  action  described  reflects  utter 
discredit  upon  members  and  officials  alike,  and  that  the  concluding 
comment  of  Juliii  Bull  is  apt  and  right.  He  adds  that  "it  is  up  to 
the  duty,  honour,  and  manhood  of  this  fnion  to  rectify  and  prevent 
anj  further  occurrences  "  of  the  kind  referred  to. 


The  Percentage  Error. 

Mr.  Bullen's  article  on  percentage  error  is  correct  as  far  as  it 
goes,  but  where  more  than  one  percentajfe  is  considered — as  in  the 
case  of  the  potential  transformers  and  current  transformers  of  the 
meters — the  subtractions  lead  to  complications,  and,  as  shown  a 
short  time  ago  in  the  case  of  complicated  discounts,  calculations 
involving  additions  and  subtractions  lead  to  error  if  not  taken  in 
the  correct  order. 

To  get  over  this,  the  best  way  is  to  give  the  "  efficiency  "  of  the 
meters  or  apparatus.  The  case  given  by  Mr.  Bullen  would  be 
140  per  cent,  efficiency.  Now  it  is  a  simple  slide-rule  calculation 
to  work  out :  True  units  =  100  x  (observed  units/efficiency),  there- 
ore  :  Units  for  quarter  =  100  X  (100/140)  =  287. 

By  this  method,  if  the  potential  transformers  had  been  given  a? 
101  per  cent,  and  the  current  as  H.So  per  cent.,  the  calculations  are 

mple,  and  only  a  slide-rule  need  be  used. 

W.  J.  MInton. 

London.  S.W,,  Seplewher  )7/A,  1918. 


LEGAL. 

Factory  Act  PROsEcnTins. 
At  Newcastle-upon-Tyne  Police  Court,  on  the  20th  iust.,  Messrf. 
Swan,  Hunter  i;  Wigham  Richardson,  Ltd.,  were  charged  under  the 
Factory  Act  with  having  failed  to  take  adequate  precautions  pro- 
perly to  earth  an  electrically-driven  punching  machine  at  their 
Neptune  shipyard,  Walker-on-Tyne,  and  with  having  failed  to  pro- 
tect the  live  cables. 

Mr.  W.  B.  Lauder.  H.M.  Inspector  of  Factories,  stated  that  on 
August  2nd  Samuel  Dunbavin,  aged  17,  received  an  electric  shock 
while  working  at  the  machine,  and  waa  killeil.  The  umchine  had 
become  charged  with  electricity  owing  to  the  insulating  wrapping 
of  the  cable  becoming  bared  and  touching  the  top  of  the  com- 
pensator. Hail  the  machine  Ijeen  properly  earthed  it  would  not 
liave  become  so  cliarged. 

Mr.  H.  Inct.edew,  on  behalf  of  the  defendant  company,  said 
the  machine  w.os  overhauled  in  .Tune,  and  it  appeared  to  lie  quite 
in  order.  The  machine  had  lieen  worked  night  and  day,  and 
owing  to  the  excessive  vibration  and  the  shortage  of  labour  (half 
of  the  electricians  having  been  taken  away),  the  earthing  wire  had 
probably  worked  loose.  No  one  regretted  the  accident  more  than 
did  his  clients. 

The  Maijistbati'-s  imposed  penalties  of  £,50  and  £.">. 


Lighting  Order  Prosecdtios. 
At  Rochdale,  last  week,  the  Rochdale  Electric  Co.,  Lt<i.,  was 
summoned  under  the  Lighting,  Heating,  and  Power  Order.  1918. 
for  unlawfully  using  lights  in  its  shop  front.  The  Chief 
Constable  pointed  out  that  under  the  Order,  which  was  made  in 
April  last,  it  was  not  permissible  to  have  an  artificial  light  of  any 
description  in  either  a  shop  window  or  shop  front.  The  Order  was 
quite  distinct  from  the  Light  Restriction  Order.  Pl  fine  of  ."js.  was 
imposed. 


BUSINESS  NOTES. 


Trading   with    tlie    Enemy.— The  London    GazdU   for 

September  20th  contains  further  lists  of  persons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibiteil  :— Brazil, 
Chile,  Denmark,  Greece,  Mexico.  Morocco,  Netherlands,  Nether- 
lands East  Indies,  Spain,  and  Sweilen. 

Co-operative  Export  Trade  Expansion,— At  a  meeting 

held  in  Manchester,  last  week,  it  was  resolved  to  proceed  with  the 
formation  of  a  British  Manufacturers'  Corporation  for  After-the- 
War  Trade,  as  suggested  by  Sir  Charles  Mandleberg,  wliose  pro- 
posals have  been  fully  described  in  our  pages.  It  is  stated  that 
300  firms  have  already  given  their  support,  and  it  is  expected  that 
the  number  will  reach  1,000  after  the  Corporation  is  established. 
A  Provisional  Committee  has  been  appointed,  with  Sir  C.  Mandle- 
berg as  chairman.  An  annual  subscription  of  £200  per  member  is 
mentioned. 

New  Canadian  Industries. — Our  Special  Correspondent 

in  Canada  writes: — "The  Canadian  Chemical  Journal  for  July 
gives  some  particulars  regarding  the  industries  which  are  springing 
up  around  the  Shawinigan  Falls,  near  Montreal. 

"  Canadian  Ferro  Alloys,  Ltd.,  will  have  six  furnaces  of  a  daily 
capacity  of  1 7  tons  of  ferro  alloys  each. 

"The  Canadian  Aloxite  Co.  has  14  furnaces  employed  in  turning 
out  abrasives. 

"The  Canada  Carbide  Co.,  the  Canadian  Electrode  Co.,  and  the 
Canadian  Electro  Products  Co.  are  other  firms  taking  power  from 
this  source. 

"  Sir  Adam  Beck,  chairman  of  the  Hydro-Electric  Power  Commis- 
sion of  Ontario,  announced  a  few  weeks  ago  that  the  Provisional 
Government  had  authorised  the  development  of  1,30,000  h.p.  at 
Nipigon,  in  New  Ontario,  which  is  in  the  north-western  portion  of 
the  Province.  There  are  great  mineral  resources  in  that  region, 
and  it  is  with  the  object  of  enabling  these  to  be  developed  that  the 
authorisation  has  been  granted.  Survey  work  is  already  being 
carried  out  in  connection  with  this  scheme  by  the  Commission. 
The  development  of  some  2.5,000  h.p.  at  High  Falls,  on  the  Ridean 
River,  not  very  far  from  Ottawa,  has  also  been  approved  of.  The 
Power  Committee  of  the  House  of  Representatives  at  Washington 
has  been  informed  that  at  the  end  of  1!I19  the  Hydro- EUectric 
Power  Commission  will  be  able  to  supply  the  United  States  with 
200,000  H.P.,  to  Ve  increased  by  30,000  h.p,  per  month  until 
300,000  H.P.  is  reached. 

"  From  75  to  80  per  cent,  of  the  power  at  present  being  supplied 
by  the  Commission,  which  amoimts  to  about  200,000  H.P.  altogether, 
is  used  in  the  production  of  munitions,  and.  to  enable  this  great 
demand  to  be  met,  cities  have  had  to  cut  down  their  lighting  loads 
and  generally  to  economise  in  other  ways  ;  for  instance,  12,000  H.P. 
has  been  set  free  in  Toronto  alone,  so  that  the  supply  for  munitions 
purposes  might  be  met." 

Trade  AnnouncetneDt- — The  Export  Sales  Department 
of  the  Western  Electric  Co.,  Ltd.,  haa  been  removed  to  offices 
at  Oswaldestre  House,  Norfolk  Street,  W.C.  2.     (Tel.  :  City  3400.) 

Non-Ferrous  Metal  Industry  Act.— The  Lomhn  Gazelle 

for  September  24th  contains  a  further  list  of  licences  granted 
under  this  Act. 
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Catalogues.  —  Messrs.   Siemens  Bros.  &   Co.,   Ltd., 

Palace  Place  Mansions,  Kensington  Court,  London,  W.  8. — 
Pamphlet,  No.  V  .535,  of  12  pages,  containing  a  full  account,  with 
diagrams  and  half-tones,  of  the  Siemens  vacuum  arrester  for  the 
protection  of  telegraph  and  telephone  installations  and  their  users 
against  H.T.  discharges. 

Book  Notices. — We  have  received  a  copy  of  the  first  number  of 

the  In/lustrial  r.eague  Journal  (September,  6d.),  which  is  to  be  issued 
quarterly,  for  furthering  the  work  of  the  Industrial  League  (56, 
Victoria  Street.  S.W.).  There  is  a  "Foreword"  by  Mr.  G.  H. 
Roberts,  M.P..  Minister  of  Labour,  who  is  a  member  of  the  League 
Executive,  and  the  other  contents  include  a  report  of  proceedings 
in  connection  with  the  formation  of  the  Bradford  District  Branch 
last  May  ;  an  article  by  Mr.  H.  0.  Williams  on  "  The  Need  and 
Possibilities  of  Increased  Production  ;"  and  a  full  report  of  the  first 
of  a  series  of  conferences  (on  the  subject  of  Workshop  Committees) 
held  at  Westminster  in  April.  Copies  of  the  Journal,  and  of  other 
literature  of  the  League,  are  available  for  general  distribution. 

"  The  Central  "  for  .June  contains  a  portrait  and  memoir,  by 
I'rof.  Dalby,  of  Sir  .lohn  Wolfe  Barry,  the  late  chairman  of  the 
Delegacy  ;  there  is  also  an  article  on  "  The  Organisation  of  the 
Technical  Worker,"  and  the  remainder  of  the  issue  consists  of 
'  Old  Student  Notes." 

"  A  Small  Book  on  Electric  Motors,  c.c.  and  A.c."  By  W.  Perren 
Maycock.  Pp.  ix.  +  1!I2  ;  128  figs.  London  :  Sir  Isaac  Pitman 
and  Sons,  Ltd.     Price  Js.  net. 

■  Modern  Engineering  Measuring  Tools.'.'  By  Ernest  Pull. 
Pp.  viii  +  115;  110  figs.  London:  Crosby  Lockwood  Jic  Son. 
Price  Is.  6d.  net. 

A  Barcelona  Lamp  Company. — The  Barcelona  coiupany 

styled  "  Wolfram,  Fabrica  de  Lamparas  Electricas,  S.A.,"  has 
changed  its  name  to  "  Fabricacion  Nacioual  de  Lamparas  Electricas, 
S.A., '  increasing  at  the  same  time  its  capital  to  1,000,000  pesetas. 
Its  managing  director  bears  the  cognomen  of  Mauricio  (Mauritz) 
Grisau. 

U.S.    Trade    in    South    America. — The  Ti)iii's  Buenos 

Aires  correspondent  says  that  the  United  States  is  preparing  for 
trade  expansion  after  the  war,  and  elaborate  plans  have  been  made 
to  increase  the  Consular  Service  in  South  America.  The  most 
experienced  officers  will  be  assigned  to  these  posts,  and  the 
number  of  Consulates  in  Argentina  and  Chile  will  probably  be 
doubled. 

Banlcruptcy  Proceedings. — William  T.  Smith,  elec- 
trical and  mechanical  engineer,  Bolton. — The  adjourned  examina- 
tion of  this  debtor  was  down  for  September  iJSth,  at  the  Court 
House,  Mawdsley  Street,  Bolton,  but  the  case  was  again  formally 
adjourned. 

Broi'KIE,  James,  mechanical  engineer,  41,  London  Road,  Forest 
Hill,  Kent. — Application  for  discharge  to  be  heard  at  Greenwich, 
October  18th. 

Exhibition  of  "  Key  "  Industries. — By  peimis.sion  of  the 

Ministry  of  Munitions,  an  Exhibition  of  New  British  and 
"  Key "  Industries,  organised  by  the  Industrial  Section  of  the 
Tariff  Reform  League,  will  be  held  at  the  Central  Hall,  West- 
minster, London,  next  month.  The  Exhibition  will  be  opened,  Ijy 
ticket  only,  on  Monday,  October  7th,  and  to  the  general  public, 
admission  free,  on  and  after  Tuesday,  October  8th.  It  will  remain 
open  until  October  22nd,  after  which  it  will  be  shown  in  Man- 
chester and  other  leading  provincial  centres  of  population.  The 
object  of  the  Exhibition  is  to  illustrate  the  facts  respecting  the 
more  important  of  the  so-called  "key"  or  "pivotal"  industries 
recommended  for  special  treatment  by  the  Government  Committee 
on  Industrial  and  Commercial  Policy  after  the  War.  The  Com- 
mittee haa  secured  the  active  co-operation  and  assistance  of  im- 
portant firms  interested  in  the  industries  concerned,  many  of  whom 
have  contributed  exhibits  and  expert  information.  Any  reader 
interested  in  the  matter  should  communicate  with  Mr.  Edward  J. 
Duveen,  chairman  of  the  Pndustrial  Section,  Tariff  Reform  League. 
7,  Victoria  Street,  London,  S.W.  1. 


LIGHTING  AND  POWER  NOTES. 


Barnes.— Proposed  Loan. — The  U.D.C.  has  applied  to 
the  L.G.B.  for  a  loan  of  £1,220,  for  electrical  extensions  to  the 
refuse  destructor. 

.  Belfast. — New  Generating  Station. — Last  week 
members  of  the  Corporation,  Sir  John  Snell,  and  Mr.  J.  H.  Rider, 
consulting  engineers,  and  officials  of  the  Harbour  Board  paid  a  visit 
to  the  site  of  the  new  generating  station  at  Queen's  Road,  where 
luncheon  was  served.  Having  outlined  the  history  of  the  electricity 
undertaking,  the  chairman  said  the  question  of  coal  economy  was 
involved  in  the  development  of  the  department.  The  East  Bridge 
Street  station  contained  20  generating  sets,  which  were  out  of  date, 
and  the  silting-up  of  the  Lagan  interfered  with  condensation.  It 
was  estimated  that  the  coal  consumption  at  the  new  station  would 
be  less  than  2i  lb.  per  unit,  compared  with  4{  lb.  at  East  Bridge 
Street.  Sir  John  Snell  said  the  new  station  was  being  laid  out  to 
house  25|000-KW.  generators.    The  chairman  of  the  Harbour  Board 


said  he  hoped  that  eventually  the  Corporation  would  have  to  spend 
one  million  pounds  on  developments.  ■ 

The  E.L.  Committee  has  recommended  the  Corporation  to  accept 
tenders,  amounting  to  !i;200,000,  for  plant  in  connection  with  the 
new  generating  station. 

Blackburn. — Year's    Working. — The    annual    report 

states  that  there  was  a  profit  of  £4,472  on  the  Corporation  elec- 
tricity undertaking  for  the  past  year. 

Chatham. — Price    Increase. — The  Kent  E.P.  Co.  has 

increased  its  charges  for  electricity  as  follows  : — For  power,  to 
2Jd.  per  unit  :  lightinp,  from  rid.  to  8d.  per  unit ;  for  supply  by 
contract  for  power,  and  weekly,  monthly,  and  special  accounts 
for  lighting,  by  20  per  («nt. 

Dublin. — Fuel  Shortage. — A  consultation  between  the 
Dublin  Industrial  Development  Association,  the  E.L.  Committee, 
and  the  Irish  Coal  Controller  has  resulted  in  the  following  pro- 
posals for  economy  in  lighting.  If  the  proposals  are  adopted 
the  Controller  has  agreed  to  supply  enough  coal  to  carry  them  into 
effect,  even  if  he  has  to  commandeer  it  from  other  sources.  The 
proposals  include  the  closing  of  shops  at  5  p.m.,  or.  alternatively, 
to  close  between  3.30  and  5.30,  and  to  remain  open  until  9.30  p.m.  ; 
offices  to  close  at  1  p.m.  ;  private  houses  to  be  rationed  as  follows  : — 
1,  2  or  3  rooms,  110  units  per  annum  ;  4-6  rooms,  160  :  7-9  rooms, 
210  ;  over  9  rooms,  250  units,  or  two-thirds  of  the  supply  in  1914  ; 
theatres  to  close  by  10.30  p.m.  ;  picture  theatres,  to  close  between 
3.30  and  5.30  ;  out-door  theatre  lighting  to  be  prohibited,  and  the 
total  lighting  to  be  reduced  by  25  per  cent,  compared  with  1914  ; 
factories  to  have  preference  tor  energy  for  power  purposes,  but 
factory  lighting  is  not  to  be  more  than  80  per  cent,  of  the  pre-war 
lighting.  It  was  stated  that  the  contractor  would  not  enter  into 
any  contracts  for  coal  this  year,  owing  to  the  critical  position. 

Similar  proposals  to  those  made  at  Dublin  tor  economy  in  lighting 
were  made  at  a  special  meeting  of  the  Belfast  Corporation  last 
week. 

Falkirk.  —  Mains    Extensions. — Subject    to    sanction 

being  obtained,  the  E.L.  Committee  has  decided  to  borrow  £5,000 
for  the  purpose  of  extending  the  mains  at  Pleasance.  and  to  accept 
the  tender  of  Callender's  Cable  and  Construction  Co.  for  the  work. 

Ireland. — Water  Power. — Mr.  W.  Vaux  Graham,  of 
Queen  Anne's  Gate,  S.W.,  has  been  instructed  by  the  Water  Power 
Committee  of  the  B.  of  T.  to  examine  and  report  on  the  available 
water  power  in  Ireland,  and  its  possibilities  in  relation  to  production 
of  electricity,  peat  fuel,  i^c. 

Leighton  Buzzard. — Proposed  Electricity  Supply. — 

The  U.D.C.  has  been  informed  by  the  Luton  T.C.  that  there  is  no 
immediate  prospect  of  electricity  being  supplied  within  the  area  of 
the  U.D.C,  but  the  matter  will  lie  considered  later. 

London. — Price  Increase. — The  City  of  London  E.L. 
Co.  has  substituted  the  following  for  its  present  charges,  the 
advance  to  take  place  from  the  end  of  September  : — Lighting, 
,5d.  per  unit  ;  heating.  IJd.  ;  power  Id.,  plus  lOs.  per  quarter  per 
KW.  capacity  of  the  connected  demand  ;  all  charges  are  subject  to 
(iO  per  cent,  war  increase. 

Hackney. — E.L.  Surplus. — Of  the  surplus  on  the  B.C.  electricity 
department,  amounting  to  .t  10,913,  £7,327  is  to  be  transferred  to 
the  relief  of  rates  and  £3,586  to  the  reserve  fund  for  the  repairs 
necessary  at  the  generating  station. 

Hammersmith. — In  recommending  the  B.C.  to  purchase  three 
Ill-microfarad  condensers,  at  a  cost  of  £1,875,  the  EL.  Committee 
states  that  one  static  condenser  was  put  into  commission  at  the 
Cottage  sub-station,  as  an  experiment,  at  the  end  of  July  last,  and 
has  been  in  continual  operation  since  then.  The  engineer  reported 
that  tests  had  proved  this  method  of  meeting  the  difficulty  of  exten- 
sions to  be  not  only  feasible  but  economical,  it  having  effected  a  saving 
of  18  units  per  hour.  It  would  also  be  an  advantage  to  have  a 
condenser  of  this  type  on  hand  for  rectifying  the  low  power  factor 
frequently  obtained  on  consumers'  premises  with  a  motor  load  in 
another  part  of  the  district,  and  so  temporarily  obviate  the  necessity 
of  laying  new  mains. 

Londonderry. — Street  Lighting. — The  Corporation  has 
adopted  a  scheme  for  the  conversion  of  181  lamps  to  one-third  of 
their  original  power,  or  100-c.P.  for  each  lamp. 

Lowestoft. — Price  Increase. — The  T.C.  has  advanced 
the  charges  for  electricity  by  Id.  per  unit  for  lighting  and  by  10  per 
cent,  for  power. 

Maidstone. — Wages. — The  application  of  the  electricity 

works  employes  for  a  war  bonus  of  .CI  per  week,  plus  12i  per  cent. 
on  total  earnings,  has  been  granted  by  the  Arbitrator  appointed  by 
the  Chief  Industrial  Commissioner.  The  award  is  to  date  from 
June  1st,  1918.  The  members  of  the  E.T.U.  have  asked  for  a 
further  3s.  6d.  per  week  on  the  award  of  the  Committee  on 
Production. 

Middlesbrough.  —  Electricity    in    Shipyards. — The 

Corporation  has  decided  to  supply  electricity  to  the  shipyards  of 
Sir  Raylton  Dixon  &  Co.,  on  Tees-Side.  The  cost  of  the  mains, 
transformers  and  switchgear  is  estimated  at  £10,000.  Under  this 
scheme  half  a  million  units  per  month  will  be  supplied,  and  also  all 
the  energy  required  for  extensions  at  Cleveland  Dockyard  for  some 
years  to  come. 

Mytholmroyd. — Prov.   Order.— The   U.D.C.    has    had 

under  consideration  applications  from  the  Electrical  Distribution 
of  Yorkshire,  Ltd.,  and  the  Halifax  Corporation  for  a  prov.  order 
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iox  the  supply  of  oleotiicitj  within  the  area  of  the  L'.D  C.  It  wua 
decided  to  oppose  the  applioatiou  of  the  E.D.  of  Y.  Co ,  and  to 
consent  to  that  ot  the  Halifax  Corporation. 

Melkshani. —  Piiit-E  Inokease.— Tht-  E.L.  Co.  ha.s  uotilied 

the  r.D.C.  of  its  intention  tn  uilvame  the  pri<v  of  elcrtricity   fniiii 
M.  to  !til.  i>i»r  nnit. 
Rotherham.— *l'i  i{rn.\.>*K. — 'I'lif  CoriKH-ution  has pnnhiised 

the  K.L.  uiidertakintr  of  the  Mexborouirh  and  Swinton  Tramwuya 
Co.  for  t  l.'>.oOO.     The  date  of  the  transfer  is  fixed  for  October  Ist. 

South     Africa. Iouaxxeshl'RG.  —  T1k>    Council    has 

arraiijred  to  supply  electricity  to  the  Star  Milling  Co.  and  the  stone- 
crushing  works  of  Mr.  G.  S.  Stowe  at  Ud.  per  unit  for  a  minimum 
of  100,000  units  per  annum  ;  the  supply  is  not  to  be  taken  between 
.'1  p.m.  and  II  p.m. 

Swansea.  —  Maixs  E.xtexsions.  —  ^Messrs.  Richard 
Thomas  \  Co.  propose  to  lay  mains  for  the  supply  of  electricity  to 
their  Cwmbwria  and  Cwmfelin  steel  works.  The  Corporation  is 
pit^nding  its  supply  to  the  Landore  foundry,  at  a  cost  of  tH.'iO, 
and  ti)  the  Morriston  foundry,  at  a  cost  of  i;:it<.'i. 

Tewkesbury.— PitorosKi)  Prick  Ixchease. — The  E.L. 
Cii  )iu8  applied  to  the  B.  of  T.  for  ])ermis8iou  to  advance  the 
uia^Liinum  price  of  electricity  to  lOd.  per  unit,  but  will  not  charge 
luiiie  than  sid.  without  the  sanction  of  the  T.C. 

United    States. — Water-Poueu    Development. — The 

i:U;-t rical  llVrW  states  that  last  year  about  l.O.is.OOO  H.P.  of 
hydro-electric  plant  was  built  and  installed,  representing  a  saving 
of  !<i  million  tons  of  coal  and  a  corresponding  amount  of  labour, 
production,  and  transport. 

Weybridge. — Price  Increase. — The  U.D.C.  has  decided 
tn  ()piK>3e  the  application  of  the  E.L.  Co.  for  jxirmissiou  to  increase 
I  lie  price  of  electricity  from  7d.  to  .Sd.  ])er  unit,  on  the  ground  thilt 
when  the  charge  was  advanced  to  7d.  the  company  promised  to 
ask  for  no  more  during  the  year. 

Willesden. — Prick  Increase.— Tlic  E.G.  has  recom- 
mended that  the  charges  for  electricity  be  ailvanced  by  an  addi- 
tional 10  per  cent.,  and  by  2d.  in  the  Is.  in  the  case  of  supply  by 
slot  meter. 

Ai'CESs  TO  Meters. — In  cases  where  the  electricity  department 
has  been  unable  to  obtain  access  to  meters,  the  Committee  has 
decided  to  charge  a  minimum  of  1 3s.  4d.  per  quarter. 


TRAMWAY  AND  RAILWAY  NOTES. 


Continental. — Switzerland. — The   receipts  of  the   35 

S«i.s3  tramway  companies  fell  in  1914  and  1!II5  to  16,000,000  fr. 
Ci;«40,000),  but  in  1916  they  rose  to  19,000,000  fr.  (£760,000),  and 
in  1917  to  nearly  23,000,0000  fr,  (£92ii,000).  The  profits  for  1917 
were  4,,'jOO.OOO  fr.  (£180,000),  as  compared  with  the  191,3  profits  of 
3. .500,000  fr. 

Ciitheroe. — Proposed    Light    Railwav. — The    Light 

Railway  Commissioners  have  informed  the  R.D.C.  that  they  will 
submit  the  Longridge  and  Hellifield  light  railway  scheme  to  the 
B.  of  T.,  provided  the  cost  does  not  exceed  X  6,000  per  mile,  instead 
of  CIO, 000,  as  estimated  by  the  promoters. 

Dewsbury. — The  local  manager  of  the  Dewsbury  and 
O.ssett  tramways  has  informed  the  T.C.  that  his  men  have  been 
called  up  to  such  an  extent  that,  unless  time  is  allowed  to  train 
others,  certain  sections  of  the  service  will  have  to  be  suspended. 

Edinburgh.  —  Queexsferrv  Extexsiox.  —  The  T.C. 
has  decided  to  withdraw  the  Queensferry  tramway  scheme,  which 
was  to  have  been  the  subject  of  an  inquiry  next  month. 

Electric  Vehicle  Progress. — The  following  proposals  are 

Ix'fdre  the  municipalities  for  the  purchase  of  electric  vehicles  : — 
!\faid8tone,  one  3i-ton  tipping  wagon,  to  cost  C  1,200;  Gloucester, 
one  lorry,  £  1,200  :  Sheffield,  chassis,  for  use  as  tower  wagon  for 
the  tramways  department  ;  Hull,  tipping  wa>;on,  £1,165  ;  Glasgow, 
two  2-ton  vehicles,  £1,168  each,  and  two  3i-ton  vehicles,  £1,432 
i-ach  :  Burnley,  electric  vehicle  for  the  electricity  department, 
llford  r.D.C.  has  purchased  a  3i-ton  "Orwell  "  vehicle  from 
Mossay  &  Co.,  at  £1,122.  Manchester  Electricity  Committee  has 
obtained  tenders  for  a  34-ton  electric  tipping  wagon. 

A  Sub-Committee  of  the  Willesden  U.D.C.  is  considering  the 
question  of  garage  accommodation  and  facilities  for  charging  three 
electric  vehicles  for  the  collection  of  refuse. 

Glasgow. — Fuel  Ecoxomy. — In    a    statement    to    the 

employes  of  the  tramway  department,  Mr.  J.  Dalrymple,  the 
general  manager,  said  that  by  careful  driving  the  undertaking 
>.oidd  save  10.000  tons  of  coal  per  annum  :  this  would  represent 
about  £10.000,  half  of  which  would  be  handed  to  the  drivers. 

London.— L.C.C.— The  L.C.C.  and  the  Metropolitan 
Electric  Tramways  have  arranged  for  an  additional  through  service 
)■;«  Stamford  Hill. 

At  one  of  the  power  stations  of  the  Council,  coke  is  being  ex- 
tensively used,  and  arrangements  have  been  made  for  the  supply 
of  from  100  to  1,000  tons  of  coke  per  week  for  12  months. 


WAUib. — At  a  Conference,  last  week,  between  the  War  Cabinet 
ikud  the  N.U.E.,  an  agreement  was  arrived  at  regarding  the  wages 
of  railway  workers.  The  terms  of  settlement  include  an  advance 
ot  Bs.  per  week  to  men  and  women  workers  over  IS  years  of  a^f , 
and  28.  6d.  per  week  to  those  under  IS  ;  the  Government  promised 
to  expedite  tile  Committee  on  the  question  of  equal  pay  for  male 
and  female  labour  :  railway  shojimen  are  ti)  receive  the  same  awards 
:is  the  engineering  industry  ;  and  a  committee  representing  rail- 
way managements  and  workers  is  to  1k'  set  uji  to  grant  automatic 
advances  according  to  the  exact  rises  in  the  cost  of  foodstuffs. 
After  two  conferences  on  the  award,  the  drivqrs'  and  firemen's 
organisation  decided  to  accept  it  under  protest,  as  they  felt  that 
"  the  offer  did  not  cover  the  increased  cost  of  living  peculiar  to  its 
members."  Thus  the  true  significance  of  the  new  principle  in 
fixing  increases  of  wages,  which  has  been  introduced  by  the  Govern- 
ment, will  not  l)e  missed  by  wage-earners,  and  its  recognition  is  not 
likely  to  be  confineil  to  railway  men. 

Stkike. — Itjis  stated  that  among  the  railway  workers  who  have 
struck  work  are  some  of  the  drivers  of  the  electric  trains  on  the 
North  London  Railway. 

Owing  to  the  crowded  nature  of  the  tramway  services  in  Weal 
London,  due  to  the  railway  workers'  strike,  it  is  stated  that  only 
munition  workers,  on  showing  their  passes,  were  perniitte<l  to 
travel  in  cars  in  the  munition  areas. 

Underground  Railway  Accidents. — By  the  breaking  of  an 
axle  near  Lanoastei  Gate  Station  on  the  Bakerloo  Railway,  on 
Saturday  afternoon,  traffic  w.as  disorganised  for  some  little  time. 

Due  to  a  fire  on  the  Hampstead  and  Highgate  Underground 
Railway,  trains  in  both  directions  were  held  up  for  an  hour  on 
Saturday  evening. 

Middlesbrough.  —  Tramway  Purchase.  —  The  Cor- 
poration has  decided  to  purchase  the  town  tramways  from  the 
Imijerial  Tramway  Co. 

Morecambe. — Electric  Cmnususes. — It  was  .stated  at  a 

meeting  of  the  Corporation  that,  although  the  Council  had  last 
.session  obtained  an  .\ct  of  Parliament  enabling  it  to  run  electric 
omnibuses,  the  Tramways  Committee  hail  not  been  able  to  induce 
the  Ministry  of  Munitions  to  issue  a  priority  certificate  for  the 
purchase  of  vehicles. 

Oldham. — At  a  meeting  of  the  Tramways  Committee, 
the  general  manager  stated  that  the  ordinary  service  was  not  main- 
tained owing  to  the  absence  of  drivers  from  duty.  On  one  day 
34  men  were  away,  and  during  March  1,620  car-miles  were  lost 
through  this  cause.  The  que.stion  of  the  substitution  of  women 
was  dropped,  as  it  was  thought  the  gradients  were  too  steep. 

Rochdale. — Flood. — Last  week  the  Mellor  Street  elec- 
tricity works  were  flooded  owing  to  the  abnormal  rise  of  the  River 
Spod.  The  works  are  built  on  a  concrete  raft  in  a  pocket  of  the 
river,  and  the  water  came  through  the  foundations,  filled  the  ash- 
pits, and  ran  into  the  boiler  houses.  Pumping  was  resorted  to, 
but  the  tramway  service  was  suspended  for  21  hours  in  the  evening, 
although  a  restricted  service  was  run  in  the  morning. 

Rail  Remodelling.  —  According    to   the    Tiamwaii  ami 

nailiraij  Wnilil.  the  Woods-Gilbert  Rail  Remodelling  Co.,  Ltd.,  has 
been  formed  to  acquire  from  the  Woods-Gilbert  (British)  Rail  Grind- 
ing and  Milling  Co.,  Ltd.,  its  whole  business  of  tramway  rail  re- 
modelling, for  which  it  holds  the  exclusive  patent  rights  in  Great 
Britain.  The  company's  chief  business  will  be  to  renovate  in  nitu 
tramway  rails  which  are  considered  by  the  owners  to  be  worn 
out.  The  5,329  miles  of  tramway  track  in  Great  Britain  are,  in 
many  cases,  in  a  defective  condition,  and  there  is  a  great  demand 
for  the  Woods-Gilbert  system  of  re-modelling.  To  meet  this 
demand  the  Ministry  of  Munitions  has  granted  authority  for  the 
construction  of  five  machines,  in  addition  to  the  three  at  present 
at  work.  The  cost  of  these  new  machines  will  be  between  £2,200 
and  £2,500  each,  and  three  such  machines  have  already  been  put 
in  hand,  and  will  be  ready  for  delivery  within  the  next  three 
months.  These  machines  are  already  booked  up  on  contracts  which 
will  keep  them  employed  fur  fully  12  months.  The  system  was 
fullv  described  in  the  Electrical  Review  of  October  13th.  1916. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


China. — The  Ereninn  Neirs  states  that  a  contract  was 
recently  concluded  between  .the  Chinese  Minister  of  the  Navy 
and  the  German  Telefunken  Co.  for  the  construction  of  radio- 
telegrajjhic  stations  throughout  the  Republic.  The  agreement  has 
been  signed  with  a  Danish  firm,  which  has  undertaken  to  loan 
£  600,000  for  the  purpose,  covering  a  period  of  30  years,  during 
which  the  Copenhagen  concern,  one  of  whose  principals  at  one 
time  acted  as  manager  for  the  Telefunken  company  in  Shanghai, 
will  control  the  various  installations,  with  the  assistance  of  Chinese 
ofScials. 

Germany. — An  official  notice  was  issued  early  in  Septem- 
ber offering  rewards  for  the  denunciation  of  any  unauthorised 
wireless  transmitting  or  receiving  stations  in  Germany.  A  search 
for  stations  i.s  constantly  being  made,  and  in  case  of  discovery  the 
apparatus  is  seizetl  and  the  owner  punished.  The  amount  of  the 
reward  is  fixed  in  each  case  ;  it  may  be  £  5  or  more. 
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Grimsby. — The  Leeds  Mercury  states  that  on  September 
nth  the  maQual  telephone  service  gave  place  to  an  inataUation  of 
automatic  telephones  on  the  Siemens  system.  The  e^jnversion  from 
a  manual  to  an  automatic  exchang'e  was  commenced  in  October. 
l;il4.  Imt  the  war  intervened  and  the  work  was  stopped,  until  the 
ueed  for  manual  ^switchboards  at  the  Front  led  the  authorities  to 
the  conclusiou  that  if  they  |juslie<l  on  with  the  automatic  exchani;v 
the  old  (irinisby  installation  could  lit-  utilised  elsewhere. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Barnes. — U.D.C.     .jOO-kw.  rotary  converter,  with  trans- 

former.s  and  awitchsrear.     Electrical  Engineer. 

.Manchester.  —  October   4th.      Electricity   Dejmrtment. 
II  ^li  and  ki« -pressure  steam  and  feed  pipework,  &c..  at  Stuart 

-~:irPt. 

Portsmouth.  —  Oc-tol)er    l.jth.     Tramways    Coinmittee. 

Si\   mouths'  supply  of  stores,  including  various  electrical   items. 
bri-  ■■  OSicird  Notices"  to-day. 


Barnes.— I'.D.C. 


CLOSED. 


;  Bros.  A  Co.,  Ltd.,  £885. 

Government  Contracts. — List  of  new  contracts  placed  in 

August,  litis  : — 

War   Office. 
Chattenon's  compound. — Gutta-Percha  Co. ;   ludia-Rubber,  Gutta-Percha 

and  Telegiapli  Works,  Co.,  Ltd. 
I  >ynaiuos  and  engines. — Belliss  &  Morcoin,  Ltd.  '' 

1  ans,  ie.— James  Keith  &  Blackman  Co.,  Ltd. 
Generating  sets. — Brush  Electrical  Engineering  Co.,  Ltd. ;  P.  Cruikshanks, 

Ltd. ;  Crossley  Bros.  Ltd. ;  Day  MotorCo.,  Ltd.;  F.  Gilman;  Johnson, 

Hurley  &  Martin,  Ltd. ;  l^ncashire  Dynamo  &  Motor  Co.,  Ltd.;  R.  A. 

Lister  &  Co.,  Ltd. ;  A.  Scott  &  Pai'tners. 
Magnetos. — Fellows  Magneto  Co.,  Ltd. 
Motoi-s,    ic  — Blitish    Thomson-Houston     Co.,    Ltd.;    E.    Brook,    Ltd.; 

Electrical  Construction  Co.,  Ltd. :  General  Electric  Co..  Ltd. ;  Igranie 

Electrical  Co.,  Ltd. ;  Mandsley's,  Ltd.  ;  F.  Parkinson  &  Co. ;  Rhodes 

Motors,  Ltd. 
Transformers.— Bi-ush  Electrical  Engineering  Co.,  Ltd. 

H.M.  Office  of  Works. 
Electric  lamps. — Pope's  Electric  Lamp  Co. 
Post  Office. 
Telegraph  apparatus. — A.  W.  Gamage,  Ltd.:  India-Rubber,  Gotta-Percha 

and  Telegraph  Works,  Co.,  Ltd. ;  H.  White  &  Co. 
Telephone  apparatus. — British  L.  M.  Ericsson  Manufacturing  Co.,  Ltd. ; 

Gent  *  Co.,  Ltd. ;  Western  Electric  Co.,  Ltd. 
Boards  for  telegraph  sets. — Tyer  A  Co.,  Ltd. 
Battery  boxes.— Siemens  Bros.  &  Co.,  Ltd. 
Submarine  cable. — Siemens  Bros.  &  Co.,  Ltd. ;    Telegrai>h  Construction 

and  Maintenance  Co.,  Ltd. 
Telegraph  and  telephone  cable. — General  Electric  Co.,   Ltd.  ;    Henley's 

Telegraph  Works  Co.,  Ltd.;  Johnson  &  Phillips,  Ltd.;  Pirelli-Genei-al 

Cable  Works,   Ltd.;  Siemens  Bros.  &  Co.,   Ltd.;   Union  Cable  Co., 

Ltd. ;  Western  Electric  Co.,  Ltd. 
C  ases  for  telegraijh  sets.— Siemens  Bros.  &  Co.,  Ltd. 
Secondary  cells. — Halt  Accumulator  Co.,  Ltd. 
Retardation  coils.— Peel-Conner  Telephone  Works,  Ltd. 
t-'ombiners. — J.  Barker  &  Co.,  Ltd. 
Cords  for  telephones.— B.  I.  &  Helsby  Cables,  Ltd. ;  Peel-Conner  Telephone 

Works  Co.,  Ltd. 
stoneware  ducts. — Albion  Clay  Co.,  Ltd. 

'  .alvanometers.— India-Rubber,  Gutta-Percha  &  Telegi-aph  Works,  Co.,  Ltd. 
!;Milators.— J.  Bourne  &  Son,  Ltd. 
iL^ulator  spindles. — Bayliss,  Jones  &  Bayliss.  Ltd. 
^nspendei-s  for  cable. — I.  N.  Lyons,  Ltd.' 
Tronghing.— Doulton  &  Co.,  Ltd. 

Switchboard  wire.- Peel-Conner  Telephone  Works,  Ltd. 
E.^Ltension  of  the  equipment  at  Liverpool  Bank  Telephone  E.^;change,  and 

provision  of  an  exchange  equipment  at  Liverpool  Central  Exchange.— 

Western  Electric  Co.,  Ltd. 
Solder.— E.  Austin  &  Son.— B.  I.  &  Helsby  Cables,  Ltd. 
(lalvanised  iron  wire. — Whitecross  Co.,  Ltd. 

India  Office,  Store  Depabtment. 
BLittery  plates. — Chloride  Electrical  Storage  Co.,  Ltd. 
'  ells. — General  Electric  Co.,  Ltd. 
Insulator  cups. — Bullers,  Ltd. 
\\  ue.— R.  Johnson  &  Nephew,  Ltd. ;  Whitecross  &  Co.,  Shropshire. 

London. — Hammersmith. — Electricity  Committee  :  — 

rwo  impellers'   spindles,  Ac,  for   pumps  for  condensing  water   supply, 

t'UO.— Kter,  Roturbo  Manufacturing  Co.,  Ltd. 
I  ine  impeller  ^pindle,  Ac,  f&l.— Gwynnes,  Ltd. 


FORTHCOMING     EVENTS. 


Municipal   Tramways   Association    (Inc.).— Friday,   September  27th.    At 

II  a.m.     At  the  Town  Hall,  Leicester.     Annual  general  meeting. 
Junior    Instituli&n  of    Engineers.— Friday,  September  27th.    At  7.30  p.m. 

At  .19,  Victoria  Street,  S.W.     Lecture  on  "The  Most  Important  Piece  of 

Machinery  in  the  World,"  by  Mr.  P.  Marshall. 

Monday,   September  :30th.      At  3  p.m.      Visit   to    Messi-s.   Carlo  Gatti 

and  Co.'s  Ice  Manufacturing  Plant, 'l'20.  Great 

i:,ai\.  E. 


t  Cambridge  Street,  Hackney 


iNortli-Eastera    Section).— Tuesday,    October  Ist.     At   the  Mining 

Institute,  Xcwcastle-on-Tyne.    Annual  general  meeting. 
industrial     Reconstruction     Council. —  Wednesday,    October  2nd.     .\t 

4.30  p.m.   At  Saddler's  Hall,  Cheapside,  E.C.  Address  on  "  Commerce  and 

Industry  After    the   War."   by  the  Rt.  Hon.    Sir  Albert  Stanley.  M.P., 

PieMdcut  of  tlie  Board  of  Trade. 
Electrical     Power     Engineers'     Association     iNorthern    Division).  — 

iMancbester    Section'.    Thursday,   October   Urd.    At  7   p.m.    Smokini; 

ei'iKerr.  at  I  ;i  r ,.  v.n':  r  Hr.tt  1.  Deansgate.  Manchester. 
Sallord    Technical    and    Engineerug    Association.— Saturday,    October 

Sih.    At  7  p.m.    At  the  Royal  Technical  Institute.    Paiier  on  "Railway 

Klectrification,"  by  Mr.  8,  J.  McCann. 


NOTES. 


Volunteer  Notes. — LoinJON  AEirr  Troop.=5  UoiiPA:yi£s, 
RorAL  Engineers  (V. ).— Headquarters  :  Balderton  Street,  Oxford 
Street,  W.  1. 

Corps  Orders  No.  10,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding  — 

Captain  of  the  Week.— Cnyt.  E.  G.  Fleming. 

Ne.it  for  niUy.— CB.pt.  W.  Hynani. 

Sunday,  September  29th.— Commandant's  Parade,  at  Waterloo  Station, 
8.4o  a.m.  (opposite  No.  9  Platform),  for  work  at  Esher.  Dress;  Drill  order, 
without  rifles.    Mid-day  and  tea  rations  to  be  carried. 

Monday,  September  30th,  to  Saturday,  October  5th.— Drills  as  usual. 

Sunday,  October  6th.  —  .\nnual  Musketry  course  at  Piriright.  Parade, 
^\  aterioo  Station,  8.45  a.m.  Dress:  Drill  order,  with  rifles  and  side  arms. 
Mid-day  and  tea  rations  to  be  earned. 

C.  HiGGixs,  Capt.  R.E.,  Adjutant. 

A  Technical  Commission  for  German  Copper  Supply. — 

The  president  of  the  g-eneral  meeting-  of  the  German  Association 
of  Metal  and  Mining  Kng-ineers  (.Gesellschaft  Deutscher  Metall- 
hiitten  und  Berfrleute),  recently  held  in  Berlin,  announced  the 
formation  of  a  special  commission  composed  of  expert  members  to 
consider  and  report  on  the  question  of  securing  a  future  supply  of 
copper,  says  Metull  iiitil  J-Jr:.  The  experiences  of  the  war  have 
shown  with  impressive  cleai-ness  the  necessity  of  making  the 
Fatherland  independent  of  imports  of  copper.  Every  possibility  in 
that  direction  will  be  carefully  and  thoroughly  considered  by  this 
t)ommission,  which  was  suggested,  and  which  will  be  directed,  by 
the  Association. 

Britisli  Oil.— Boring  operations  are  expected  to  com- 
mence shortly  on  sites  near  Sheffield  and  Chesterfield,  by  Messrs. 
S.  Pearson  &  Sons.  It  is  statetl  that  the  cost  of  drilling"  a  single 
bore  under  the  most  favourable  conditions  is  between  £30.000  and 
£40,000,  and  that  a  15-in.-diameter,  l.OOO-ft.-deep  bore  is  about  to 
be  commenced.  In  the  Derbyshire  district,  oU  is  most  likely  to  be 
found  at  a  depth  of  2.000  ft.  It  is  hoped  to  get  from  this  district 
a  crude  oil  heavily  charged  with  benzine,  paraffin,  and  other 
valuable  by-products,  which  will  he  distilled  before  the  heavier 
product  is  sent  to  the  Admiralty  for  naval  use  as  fuel. 

Fuel  Economy. — According  to  the  daily  Press,  the  Coal 

Controller  has  issued  the  following  statement  :— "  A  large  number 
of  experts  have  been  appointed  to  advise  steam-power  users  how  to 
eliminate  waste.  It  will,  however,  take  several  years  to  recover 
the  whole  of  the  loss  that  is  going  on,  as  it  is  impossible  to  install 
more  efficient  plant  during  the  war.  Another  cause  of  waste  is 
the  employment  of  unskilled  stokers.  Saving  can  be  effected, 
without  drastic  alteration  to  plant,  in  the  following  directions  : — 
Obtaining  greater  efficiency  in  the  combustion  of  fuel  ;  education 
of  stokers  :  utilising  the  hot  gases  to  better  advantage  :  using  ex- 
haust steam  for  feed-water  heating  :  more  efficient  utilisation  of 
steam  generated :  using  condenser  discharge  for  boiler  feed : 
effective  lagging  of  steam  pipes  ;  and  disconnecting  steam  pipes 
not  in  use."  Of  the  4,5.000  users  of  steam  plant  in  Great  Britain, 
364  firms  have  been  carefully  scrutinised  and  reported  upon,  and  it 
is  estimated  that  a  saving  of  approximately  106,000  tons  of  fuel  w01 
result. 

Electrolytic  Disinfecting  Fluid.^Biiring  the  year  1917, 

according  to  the  report  of  Dr.  F.  W.  Alexander,  Medical  Officer  of 
Health  to  the  Borough  of  Stepney,  27,;i00  gallons  of  electrolytic 
disinfectant  were  manufactured,  making  55.S00  gallons  as  diluted 
for  distribution.  The  cost  was  for  materials  £75  ;  electrical  energy, 
£45  ;  total.  £120.  Since  the  installation  of  the  plant,  a  period  of 
12  years,  473,469  gallons  of  fluid  have  been  manufactured  at  a  cost 
for  electricity  of  £535  and  materials  £531  (about  -id.  per  gallon). 
The  report  states  that,  in  spite  of  adverse  criticism,  the  process  has 
been  a  great  success  during  the  whole  period  of  its  installation. 

Fuel  Economy. — The  EUrtrlml  llevieu-  of  Chicago  states 
that  coal  conservation  to  an  astonishing  degree  is  the  result  of  the 
discontinuance  of  24  privately  operated  plants  in  Chicago,  and  the 
consequent  operation  of  their  systems  by  central  station  service. 
The  estimated  saving  in  coal  occasioned  by  ?his  change  reaches 
the  excellent  total  of  54,840  tons  a  year.  By  these  plants  taking 
over  central  station  service  a  total  daily  requirement  of  2,172.000 
KW.-hours  has  been  added  to  the  Commonwealth  Edison  Co.'s 
operating  system — a  figure  that  approximates  an  addition  of  nearlv 
17,000  H.P, 

In  addition  to  the  above,  the  power  division  of  the  Common- 
wealth Edison  Co.  has  closed,  since  January  1st,  some  -18  contracts 
calling  for  large  installations  on  the  company's  lines.  The  esti- 
mated annual  coal  saving  made  by  these  plants  using  central 
station  service  is  approximately  100,545  tons.  It  also  means  a 
service  addition  of  8.190,000  Kw. -hours,  or  47,663  H.P. 

The  Wild- Barf ield  Furnace.— In  our  issue  of  Sept.  20th 

we  referred  to  the  utilisation  of  "the  remarkable  change  in  the 
molecular  constitution  of  steel  at  the  temperature  of  recalescence  " 
in  connection  with  the  hardening  of  steel.  Messrs.  Automatic 
and  Electric  Furnaces,  Ltd..  write  pointing  out  that  their  process 
takes  advantage  of  the  correct  determination  of  the  decalescent 
point,  and  that  our  use  of  the  term  "  recalescence ''  is  misleading. 
We  agree  that  this  is  so,  for  though  both  expressions  relate  to  the 
same  temperature,  the  term  "  decaleacence "  indicates  that  that 
critical  point  is  reached  with  a  rising  tem[)erature,  the  condition 
which  we  had  in  mind. 

Copper  Discovery  in    Russia. — According   to  a  Eeuter 

dispatch  from  Amsterdam,  in  the  Government  of  Kursk  a  great 
copper  lode  has  been  discovered  bearing  58  per  cent,  of  ore, 
Preparations  are  going  on  for  working  the  deposit, 
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The  Coal  Shortatje. — The  seriousness  of  the  coal  sitim- 
Uon  was  lurtUor  oxj.lained  by  Sii-  Albert  Stanley,  President 
of  the  Board  of  IVade,  at  a  conference  of  London  and 
home  county  mayors  at  the  Mansion  House  on  Friday 
last  "The  fuel  probleiu  is  au  exceedingly  crave  one."  he, 
card,  the  thortage  of  coal  btin;:  about  36,iXH.',O0u  tous  By  the 
present  rationing  scheme  it  was  hoped  to  save  something 
like  ei^ht  million  tons,  which  would  still  leave  a  deficit  of 
■2S  million  tons,  the  miperative  need  for  economy  would  there- 
fore be  apprecjated.  In  March  last  we  were  confronted  with 
the  immediate  and  unanswerable  demand  for  more  men  for 
the  Army  That  meant  the  withdrawal  of  HXl.tXK)  men  from 
tht  mines  Because  the  .■\iii«=ricans  were  roming  over  iii  such 
largf-  nuuibt-rs  that  wa.s  iiu  iea.son  why  men  should  hf  with- 
drawn from  the  Army  to  be  loturiied  to  the  luiues.  E^ery 
man,  be  he  Briti.sh,  American,  French,  or  Belgian,  vrna 
needed  at  the  front.  Sir  Albert  asked  for  the  help  and  co- 
operation of  all  consumers  in  economising  fuel  of  all  de- 
Kiiptioris;  tliere  was  no  surplus  of  anything  jii  the.  country 
at  the  pr«-si-ut  tiiiii-,  and  it  would  be  useless  to  «-onomis<»  in 
ii»iil  consiiiiiptioii.  only  to  consunie  other  fuels  and  .sub.stitut<-s 
in  place  of  it.  An  all-round  economy  of  every  class  of  fuel 
would  have  to  be  made.  We  could  hardly  ask  the  miners  to 
make  sacrifices  by  working  longer  hours  and  producing 
greater  outputs  if  consumers  would  not  make  coriespondnig 
sacrifices  by  consuming  less  fuel. 

Electric  Arc  Welding. — Mr.  R.  E.  Kinkead's  paper  in 

the  Journal,  Cleveland  Engineering  Society,  is  confined 
almost  entirely  to  the  use  of  electric  arc  welding  in  locomo- 
tive shops,  and  a  paper  by  E.  Wanamaker  is  also  submitted. 
The  object  of  this  paper  is  to  show  how  electric  are  wielding 
can  assist  the  war  problem  in  increasing  the  efficiency  of  loco- 
motives. It  describes  the  portable  plant  used  by  the  Rock 
Island  Railroad  Co.,  where  a  number  of  such  poi"table  plants 
are  used,  with  the  advantage  that  they  can  be  transferred 
from  one  point  to  another,  and  thus  prevent  any  congestion. 
There  is  a  lengthy  table  comparing  in  respect  of  cost  electric 
welding  with  the  old  methods  and  with  gas  welding  {oxy- 
acetylene)  for  practically  every  part  of  the  locomotive.  In 
some  cases  the  reduction  in  cost  is  very  great,  as  for  ex- 
ample : — 

01(1  Gas  Electric 

Method.  Welding.  W'elding. 


Cross  heads 350.4O 

Wheel  spokes          ...  1, '276.80 
Plugging    and    build- 
ing up  holes         ...  349.69 

Steam  pipes 3.79 

Flat  spots  on  tires  ...  99.86 


l-20.2:3 
113.08 


37.73 

35.08 


280.94    ...    140.47 

5.1-2    ...        ^.l^ 

93.77    ...      29.77 


It  is  estimated  that  the  use  of  150  portable  plants  would 
oave  $1,000 ,(XHJ  per  annum.  Similar  portable  plants  have 
been  sent  over  to  France,  and  are  there  in  use  to  a  large 
extent.  It  is  mentioned  that  new  caulks  to  horse-shoes  can 
be  replaced  without  removing  the  shoe  from  the  horse's  hoof. 
In  the  discussdon  many  questions  were  asked  in  resj^ect  of 
fusing  .steel  and  cast-ii-on  together.  The  author  answered 
tbat  it  could  be  done,  but  great  difficulties  a.rose  in  practice 
owing  to  contraction  of  the  oast-ii-on,  and  by  the  absorption 
of  carbon  by  the  steel.  Brass  cannot  be  welded  electricaUy 
owing  to  the  zinc  which  volatihses  immediately,  but  bronze 
can  be  welded  to  steel  most  satisfactorily.  A  method  of 
welding  copper  wires  together  by  using  a  ferrule  shpped 
over  the  wire  was  stated  to  give  good  results.  _  Where  it  was 
desirable  to  localise  the  heat,  metal  elec-trodes  ai-e  preferable 
to  carbon.  The  use  of  the  arc  for  removing  .sand  spots  out 
of  castings  is  described.  It  is  stated  that  manganese  steel 
can  be  repaired  by  welding,  and  the  steel  put  in  by  the  arc 
contains  12  per  cent,  of  manganese. 

Testing  Metal%  by  Means  of  X-Rays.—  In  S/n/il  u7ul 

Eistn  appears  an  article  describing  the  physical  nature,  pro- 
perties, and  production  of  X-rays,  so  far  as  these  are  required 
for  the  testing  of  metals.  Hard  rays  produced  from,  for 
instance,  a  Coohdge  tube  of  spark-gap  27 — 42  cm.  (equivalent 
to  a  potential  diU'erence  of  ISO.CNJO  to  240,000  volts)  ai-e  best 
suited  for  the  work.  Blowholes  have  been  detected  in  masses 
of  steel  10-12  cm.  thick.  Visual  examination  with  the  fluores- 
cent screen  is  not  possible  for  sheets  of  metal  thicker  than 
2  or  3  mm.  Larger  mas.ses  must  be  investigated  photogra- 
phicaUy,  with  the  aid  of  a  calcium  tungstate  intensifying 
screen  placed  in  close  contact  with  the  film.  To  minimise 
the  disturbing  effect  of  secondary  radiations  the  sample  should 
be  surrounded  by  a  layer  of  lead  cast  around  it.  This 
protection  must  be  thicker  as  the  sample  increases  in  size; 
for  very  thick  specimens  a  layer  15  to  20  mm.  thick  is 
required.  For  investigating  special  portions  of  metal,  secon- 
dary radiations  are  best  excluded  by  placing  a  thick  lead 
tube  of  sufficient  diameter  above  the  region  with  another  of 
shorter  length  between  the  specimen  and  the  plate.  This 
plate  is  made  with  a  thick  and  very  rich  emulsion,  which 
requires  a  much  longer  time  of  development  than  an  ordinary 
plate,  a  glycine  developer  being  recommended.  A  high-tension 
step-up  transformer  giving  120,000  to  150,000  volts  is,  it  is 
stated,  far  better  than  an  induction  coil  as  a  source  of  energy 
for  the  Coohdge  tube.  To  minimise  risk  in  such  work  the 
tube  should  be  placed  in  a  box  with  a  thick  lead  lining  and 
operated  from  another  room,  a  small  lead-glass  window  being 
provided  for  observation.    The  depth  of  flaws  may  be  mea- 


sured by  making  two  exposures  on  the  same  plate  with  the 
tube  moved  horizontally  a  known  distance.  The  distance 
ap;irt  of  the  two  shadows  then  allows  the  depth  to  bo  cal- 
culated if  the  distance  of  the  plate  from  the  anti-cathode  of 
the  tube  is  ku'juu. 

Electric  Pump  Control. —  It  appears,  according  to  the 
1'tnain.ial  Scuo,  that  in  Germany  trouble  has  frequently  been 
txperieuccd  m  connection  with  the  electrical  control  of  pump- 
ing motors.  These  were  generally  governed  by  automatic 
depth-actuated  devices  fixed  at  the  leserYoir,  which  cut  out 
the  motor  as  soon  as  the  water  had  rea<-hed  the  required 
height  In  a  leading  German  |>aper  an  account  is  given  c.i 
the  WiiH  apjiaratus  lecentl)  in.stall.-d  at  Si-liWfinsbiiin,  on 
tbe  River  J^licJW*',  Sjixoiiy,  uliicli  .•«>  far  has  given  c<iiM|]letc 
satisfaction.  Au  electric  motor  is  direct-coupled  to  a  c<'iitii- 
fugal  pump,  close  to  which  a  large  air  ve.s.sel  is  fixed  on  tin- 
delivery  pipe.  On  the  top  of  this  air  chamber  is  a  s\vit<li. 
A  closfd  cylindrical  tank  is  fixed  at  tlie  otlier  end  of  tht^ 
delivery  pil)e,  provided  at  the  tup  with  a  .small  fitting,  tn 
which  is  atta<-hed  au  air  release  |>ipe.  .\s  .sckiii  as  a  leitaiii 
pre-determined  quantity  of  water  is  drawil  oil  from  the  tank 
the  air  pressure  in  the  switch-operating  chamber  is  released, 
and  "the  starting  switch  is  closed  by  a  spring.  In  plants  of 
faiily  large  size  the  air  release  puts  a  relay  circuit  in  action 
and  the  switch  is  closed  by  means  of  a  positive  electro- 
magnetic device.  The  pump  at  once  commences  to  delivei 
water  until  the  storage  tank  is  filled,  when  the  increased 
head  of  water  compresses  the  controlling  spring,  which  in 
turn  opens  the  switch.  It  is  reix>rted  that  one  of  the  largest 
German  railways  has  adopted  the  methotl  in  connection  uith 
its  locomotive  supply  tanks.  According  to  recently  published 
figures,  nearly  3,500  gallons  of  water  jxh-  hour  can  be  de- 
livered to  a  height  of  roughly  110  ft.  at  an  cxi>cnditure  of 
under  3j   K\v.   i^er  hour. 

A  Large  Electric  Crane. — I"  the  American  Marhinist 
of  September  21st  a  description  is  given  of  one  of  the  largest 
electric  ti-aveUing  cranes  ever  built,  which  v\'as  recently 
shipped  from  the  shops  of  the  Alliance  Machine  Co.,  Alliance, 
Ohio,  and  required  16  freight  cars  for  its  transportation.  Not- 
withstanding its  huge  size  and  the  many  unusual  problems 
which  were  involved  in  its  design  and  construction,  because 
of  the  largo  loads  to  be  handled,  the  w'ide  variations  in' 
hoisting  and  lowering  speeds,  and  the  necessity  for  extreme 
accuracy  of  control,  the  crane  w'as  completed  in  a  period  of 
approximately  nine  months. 

rhe  total  lifting  capacity  of  the  crane  is  431  net  tons,  of  I 
which  a  weight  of  336  tons  is  handled  by  the  main  hoist, 
90  tons  by  the  first  auxiliai-j'  hoist,  and  5  tons  by  the  second. 
When  installed  this  crane  Will  occupy  a  position  above  two 
similar  cranes  of  300  tons  capacity  each,  these  latter  being 
now  under  construction  at  the  Alliance  plant. 

The  main  hoist  is  designed  to  secure  accurate  control,  and 
for  this  reason  the  main  trolley  carries  two  drums  driven  by 
two  trains  of  gearing  acting  together,  thus  eliminating  the 
possibility  of  a  swinging  movement  being  impai-ted  to  the 
load.  13oth  dynamic  and  jackshaft  braking  are  employed 
in  the  special  braking  apparatus,  which  is  so  desdgneil  and  ■ 
arranged  as  to  allow  the  operator  to  lower  the  load  J  in.  at 
a  time.  The  hoisting  and  lowering  speed  under  full  load  is 
lij  ft.  per  minute.  Tlie  main  hoist  is  operated  by  two 
200-H.p.  motors,  ensuring  unusual  safety  of  operation,  as  in 
case  of  emergency  one  motor  can  for  a  short  time  handle  the 
full  load  alone.  The  two  motors  are  coupled  together  to 
avoid  any  variation  of  speed.  The  auxiliary  trolley,  which 
is  entirely  independent  of  the  main  trolley,  is  of  special  design 
to  meet  the  specifications  in  regard  to  speeds  of  the  two 
separate  hoists  which  are  earned  upon  it;  these  speeds  vary 
from  2  to  45  ft.  per  minute,  and  are  controlled  by  a  special 
magnetic  clutch  and  reduction  gearing.  The  crane  runway 
is  120  ft.  above  the  ground  level,  and  the  maximum  lift  is 
100  ft.  The  span  of  the  bridge  is  90  ft.  4  in.,  and  that  of 
the  trolleys  18  ft.  The  main  trolley  carries  an  80-h.p.  motor 
for  the  traverse,  while  a  30-h.p.  motor  serves  the  same  pur- 
pose for  the  auxiliary,  the  speed  of  the  traverse  being  about 
43  ft.  per  minute. 

The  bridge  is  carried  by  32  wheels,  30  in.  in  diameter,  run- 
ning upon  a  double  runway.  Two  50-h.p.  motors  acting  in- 
dependently supply  the  motive  power,  which  is  ti-ansmitted 
through  one  pair  of  wheels  at  each  corner  of  the  bridge,  or 
eight  wheels  in  all.  The  trolley  and  bridge  trucks  are  de- 
signed to  osciUa.te  in  all  directions  to  compensate  for  any 
deflection  caused  by  the  load.  The  height  from  the  bottom 
.of  the  main  hoist-hook  block  to  the  top  of  the  block  is  12  ft. 

A    Week-End    at    Blackpool.— The    members    of   the 

Blackpool  branch  of  the  Electrical  Trades  Union,  comprising 
practically  the  whole  of  the  electricians  workins:  in  the  tO(vn, 
struck  work  last  week-end,  owinsf  to  a  dispute  which  had  arisen 
over  the  payment  of  war  bonuses  to  apprentices.  The  trouble  con- 
cerned an  award  of  the  Committee  on  Production,  and  it  was 
agreed  to  submit  the  points  at  issue  to  Mr.  L.  Tate,  secretary  of  the 
National  Federated  Electrical  .\ssociation.  He  decided  in  favour  of 
a  bonus  of  6s.  6d.  per  week  for  youths  under  18  years  of  ape,  and 
10a.  6d.  per  week  for  those  over  that  age,  to  date  from  May  24th 
last.  This  bonus  was  not  paid,  however,  and,  followiniJ  a  fortnight's 
notice,  the  .men  downed  tools.  The  employers  consented  to  pay 
the  bonus,  with  a  further  Is.  9d.  per  week  to  all  apprentices  from 
August  10th,  and  the  men  returned  to  work  on  Monday  morning. 
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Static  Electricity — According  to  Iiulian  Enfiinetruui. 
an  electric  neutraliser  has  been  invented  that  does  away  with  the 
static  charges  experienced  in  printing  operations.  By  means  of  a 
small  motor-generator,  A.c.  current  is  supplied  at  about  70  volts 
pressure.  This  is  transformed  up  to  a  high  voltage  at  low  current 
for  delivery  to  the  paper  through  distributing  bars  on  the  printing 
press.  These  bars  are  composed  of  a  number  of  fine  metal  points 
set  in  porcelain  insulators.  A  bar  is  located  near  the  cylinder  and 
drop  guides,  and.  if  necessary,  one  is  attached  to  the  delivery.  As 
the  sheets  pass  under  a  bar.  the  charge  of  static  electricity  is 
neutralised. 

The    Schoop    Metal-Spraying    Process. — From   Zurich 

comes  the  ne^a  of  another  improvement  in  the  Schoop  process, 
says  Enijiiieeriiiij.  Instead  of  melting  the  metal,  which  is  generally 
applied  in  the  shape  of  a  wire,  by  the  oxy-hydrogen  flame  or  the 
blowpipe,  electric  fusion  is  now  used,  and  is  said  to  l)e  both  simpler 
and  cheaper.  The  pistol  apparatus  is  used  as  before  :  but  two  ends 
of  the  wire  are  placed  in  the  pistol,  instead  of  one,  and  they  are 
approachetl  to  one  another  as  electrodes  of  an  electric  circuit. 
When  the  arc  strikes,  the  wire  fuses,  and  the  air  current  tears  the 
fine  metallic  particles  away.  Zinc  sprays  in  particular  have  been 
produced  in  this  way,  according  to  Kasperowicz  iXeitsfhriff  fiir 
Anijcwinidtr  Chcm'ie,  July  23rd,  1918).  The  electric  heating  may 
be  simple,  but  the  prevention  of  the  oxidation  of  the  sprayed 
metal  will  jirobably  be  as  difficult  as  before. 

Electric  Furnace  for  Melting  Alloys.— A  brief  account 

of  a  Heroult  furnace  for  the  preparation  of  nickel  alloys,  in  the 
August  17th  issue  of  the  FArcti-h-al  Wm-hl,  by  \V.  H.  Easton,  gives  a 
capital  idea  of  the  special  applications  of  electric  heating  which 
are  coming  rapidly  into  use.  A  furnace  of  this  sort  requires  com- 
paratively small  energy  at  the  start,  but  a  large  and  fluctuating 
quantity  when  the  melt  is  well  under  way.  At  this  point  the 
changes  in  furnace  resistance  are  great  and  rapid,  including  many 
momentary  and  some  persistent  short  circuits.  High  momentary 
overloads  are  characteristic  of  this  kind  of  electric  furnace  work 
and  require  exceptionally  good  regulation  to  keep  the  variations 
of  load  within  bounds.  In  this  case  a  very  ingenious  Thury 
regulator  has  been  installed  to  maintain  automatically  as  nearly  as 
possible  a  constant  current  at  the  electrodes.  Each  electrode  is 
regulated  separately,  being  proWded  with  a  motor  to  raise  and 
lower  it.  Whenever  the  current  from  the  electrode  exceeds  the 
limit  set,  a  momentary  contact  starts  its  motor  and  withdraws 
the  electrode  slightly,  repeating  the  operation  step  by  step  until 
the  current  is  down  to  its  proper  limit.  With  a  current  too  low.  the 
electrode  is  in  a  corresponding  fashion  pushed  in  to  the  required 
point.  Series  transformers  in  the  main  high-tension  circuit  furnish 
power  to  the  solenoid  control  for  the  regulator.  There  are  two  40(i- 
K.V.A.,  2,200/110-volt  transformers  of  the  oil-insulated,  self-cooled 
type.  They  are  T-connected  so  that  they  change  the  high-voltage 
two-phase  current  into  low-voltage  three-phase  current,  one  phase 
for  each  of  the  three  electrodes  of  the  furnace.  Special  construc- 
tion is  necessary  to  withstand  the  overloads.  These  overloads  are 
of  such  short  duration  that  their  heating  effect  is  negligible,  but 
they  tend  to  force  the  coils  apart.  Hence  the  coils  are  very  firmly 
braced  and  are  capable  of  witlistanding  momentary  overloads  fifteen 
times  greater  than  the  normal  loarl.  The  regulating  motors  for 
the  electrodes  are  operated  by  direct  current,  by  reason  of  the 
delicacy  of  the  control  thereby  obtained,  a  small  motor-generator 
set  furnishing  the  necessary  power.  Each  electrode  motor  is 
equipped  with  a  controller  for  manual  operation  if  necessary. 

Electric  Cooking  in  America. — The  Southern  California 
Edison  Co.,  which,  by  the  way,  has  more  electric  ranges  on  its  lines 
by  over  1 ,000  than  any  other  central  station  in  the  United  States. 
sold  over  3,000  electric  ranges  in  the  period  of  '2\  years  ended  May 
1st,  1918,  an  average  of  100  ranges  per  month.  Owing  to  the 
changed  conditions  on  account  of  the  war,  it  became  necessary  to 
analyse  closely  all  classes  of  business  development  and  to  discon- 
tinue any  that  might  be  termed  experimental  or  unprofitable. 
With  this  in  mind,  a  canvass  was  made  of  the  electric  cooking 
situation  and  the  value  of  the  load. 

Recently  a  list  of  questions  was  sent  to  each  district  agent 
regarding  electric  range  installations  and  service,  and  some  of  the 
replies  received  are  as  follows  : — 

(a)  "What  percentage  of  consumers  using  electric  ranges  in  your 
district  are  satisfied  with  the  service  .'  This,  of  course,  means  the 
utility  of  the  range  and  the  size  of  the  bills,"  The  replies  indicated 
that  over  95  per  cent,  of  electric  range  consumers  were  satisfied. 

(J)  "  As  a  result  of  your  experience,  what  do  you  consider  are  the 
strong  points  in  the  use  of  the  electric  range — that  is,  what  com- 
mends the  electric  range  to  consumers  ■'  "  Replies  mentioned  the 
following  points,  given  in  the  order  of  importance  : — Cleanliness, 
convenience  and  ease  of  operation,  absence  of  heat  in  summer, 
safety,  saving  of  food  and  retention  of  flavour,  automatic  feature, 
no  smoke,  cost  of  operation,  hygiene,  accuracy. 

(c)  "  What  do  you  consider  are  the  weak  points  in  the  use  of  the 
electric  range — that  is,  what  features  are  a  trouble  or  annoyance 
to  consumers.'"  Replies  given  in  order  of  importance: — Burn- 
outs of  elements,  burn-outs  of  fuses,  slow  top-burner  heating, 
bricks  cracking,  broken  switches,  discoloration  of  oven  linings, 
replacementSitoo  slow,  unreliable  thermostats,  leaky  oven  doors. 

((/)  "  Have  you  any  suggestions  to  make  which  might  tend  to  im- 
prove the  utility  of  the  electric  range  '  "  The  suggestions  were 
numerous,  and  those  from  different  parts  of  the  system  were 
remarkably  similar.  Some  of  these  were  : — More  heat  in  at  least 
one  top  burner,  plenty  of  replacements  on  hand,  non-rusting  ovens, 
extra  simmering  burner,  pilot  light,  units  more  rugged  and  reli- 
able, steam  vents. 


Of  the  total  number  of  electric  ranges  sold  on  the  Edison 
system,  only  155,  or  about  5  per  cent.,  are  installed  in  apartment 
houses.  Experience  has  demonstrated  that,  while  the  apartment- 
house  load  can  be  satisfactorily  handled,  it  causes  the  company 
probably  four  times  as  many  troubles  per  range  in  use  as  doinstall- 
ationsj  in  private  houses.  Apparently  the  average  tenant  in  an 
apartment  house  does  not  take  so  much  interest  in  keeping  the 
range  in  good  order  as  does  tl^e  owner  of  a  private  house.  Further, 
the  apartment  house  occupants  frequently  come  and  go,  and,  as,  a 
rule,  they  do  not  study  electric  cooking  sufficiently  to  get  the  best 
results.  Consequently,  the  trouble-man  and  the  demonstrator  have 
to  make  frequent  visits  to  apartment-house  installations. 

The  reports  concerning  the  operation  of  3,0o0  electric  ranges 
on  it.s  system  have  demonstrated  to  the  Southern  California 
Edison  Co.  that  0/ )  the  electric  cooking  load  is  a  desirable  load  if 
the  rates  for  service  are  equitable  :  ('/),the  electric  range  is  satis- 
factory to  its  consumers  ;  and  (,<■)  electric  cooking  service  is  along 
the  lines  of  conservation  of  both  food  and  fuel. 

The  prospective  expense  is  by  no  means  overlooked  by  new  con- 
sumers, but  most  of  them  know  what  it  is  actually  costing  some 
friend  or  neighbour.  Then,  again,  the  knowledge  of  the  com- 
pensating advantages  of  electric  cooking  is  spreading.  Gas  may 
be  a  cheaper  means  of  lighting  than  electricity,  yet  in  most 
localities  the  public  insists  on  electric  lighting  where  it  is  available. 
There  are  strong  indications  that  the  same  preference  will  be 
develojied  for  electric  cooking. 

Under  normal  conditions  the  Southern  California  Edison  Co. 
would  have  sold  2,000  electric  ranges  in  1918,  and  could  have 
accomplished  this  task  more  easily  than  it  could  have  sold  500  ranges 
two  years  ago.  Satisfactory  progress  has  l>een  made  in  building 
up  a  cooking  load  on  the  company's  system,  and  under  more  favour- 
able conditions  every  reasonable  effort  would  be  made  to  increase 
the  load  as  rapidly  as  possible.  Until  conditions  change  the 
business  already  connected  will  be  nursed  and  cultivated,  so  that 
when  the  right  time  arrives  there  will  probably  be  an  insistent 
demand  for  electric  ranges  resulting  from  the  advertising  done  by 
present  installations. — Kli/cfrirul  World. 

Electrical  Power  Engineers'  Association. — This  Associa- 
tion,which  is  the  recognised  protective  organisation  forstaff  engineers 
engaged  in  the  generation,  distribution,  or  utilisation  of  electrical 
energy,  has  been  compelled,  owing  to  the  influx  of  new  members, 
to  sectionise  further  the  Southern  Division.  During  the  past  week 
there  have  been  inaugurated  the  following  Sections  : — South  Coast 
Section,  to  meet  at  Brighton  ;  hon.  sec,  Mr.  W.  G.  Gibbons,  .8,  St. 
Andrew  Road,  Portslade-by-Sea.  London  Central  Station,  to  meet 
at  King's  Cross  :  hon.  sec,  Mr.  E.  X.  Christmas,  55,  Calabria  Road, 
N.  .'i.  London  South-Eastern  Section,  to  meet  at  Xew  Cross  ;  hon. 
sec.  Mr.  E.  W.  Martin,  169,  Well  Hall  Road,  S,E.  9. 

Manchester  and  District  Section. — A  new  Committee  has 
been  elected  for  this  Section,  and  the  following  officers  have  been 
appointed  : — Chairman,  Mr.  A.  L.  Lunn,  of  Manchester,  president 
of  the  Association  ;  vice-chairman,  Mr.  E.  H.  L.  Dickson,  of  Sal- 
ford  ;  hon.  secretary,  Mr.  E.  B.  Pansey,  ■>.  Newhall  Road,  Jericho, 
Bury  ;  hon,  treasurer,  Mr.  G.  Fry,  23,  Powell  Street,  Old  Trafford, 
Manchester. 

A  smoking  concert  will  be  held  at  the  Grosvenor  Hotel,  Deans- 
gate,  Manchester,  on  October  3rd,  at  7  p.m.,  to  celebrate  the 
anniversary  of  the  inaugural  meeting  of  what  is  now  the  E.P.E.A. 
at  Manchester.  The  Committee  cordially  invites  all  members  and 
possible  membera  to  be  present. 

A  general  meeting  of  the  members  of  the  West  Yorkshire 
Section  was  held  at  Leeds  on  Saturday,  the  21st  inst.  Mr.  ,T.  E. 
Ellis,  of  Morley,  was  in  the  chair,  there  being  70  members  pre- 
sent, including  the  full  Committee,  the  president  (Mr.  A.  L.  Lunn), 
and  one  of  the  vice-presidents  (Mr.  R.  C.  Atkinson).  A  general 
review  of  the  progress  of  the  Association  was  given,  also  a  detailed 
^  account  of  the  activities  of  the  West  Yorkshire  Section  since  its 
formation.  It  is  intended  to  hold  during  the  winter  session  a  series 
of  meetings  for  members,  and  a  programme  drawn  up  by  the  Sub- 
Committee  was  submitted. 

Electric  Industrial  Trucks. — In  an  article  on  industrial 
electric  trucks  in  the  Textile  Recorder  of  September  14th, 
Mr.  R.  Douglas- Vicker3  says  that  we  have  to  recognise  that 
the  field  for-  development  is  an  immense  one,  and  that  what- 
ever may  be  done  in  the  way  of  converting  tc  industrial  elec- 
trics during  the  wai-  wiU  still  leave  a  big  area  untouched. 
The  difficulty  in  getting  adequate  supplies  constitutes  one 
factor  in  the  hmitation  of  expansion,  but  wherever  they  are 
put  in  they  are  rapidly  proving  their  utility  and  economy. 
As  a  means  of  easing  the  labour  situation,  Gennan  factory 
owners  have  for  a  long  time  been  making  use  of  the  industrial 
electric  track  and  ti'actor.  That  they  have  been  doing  so 
upon  an  extensive  scale  is  clear  from  references  which  have, 
from  time  to  time,  apiieared  in  their  technical  Press.  There 
is  little  doubt  that  the  old  methods  of  inter-shop  transport, 
with  their  many  disadvantages,  especially  their  labour 
wasting  propensities,  are  being  eliminated  in  most  up- 
to-date  establishments.  The  author  briefly  describes  the 
"Hunt"  range  of  industrial  tracks  and  tractors,  which  are 
equipped  with  either  Edison  or  Ironclad  Exide  storage  bat- 
teries. These  outfits  are  built  by  the  0.  W.  Hunt  Co.,  of 
New  York  City,  and  are  marketed  in  the  United  Kingdom 
by  Messrs.  Irwin  &  Jones,  Ltd.,  London  House,  New  London 
Street,  London,  E.C.3.  They  are  made  in  thi'ee  types,  but 
they  are  all  of  the  same  carrying  capacity — two  tons,  whicli 
should  be  adequate  for  every  factory's  internal  transport 
requirements. 
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Educatioaal. — The  PoLiTECHMC,  Regent  St let-t,  Loudon. 
-We  have  received  particulaM  of  the  cotirsea  of  iastructioa  for  the 
comiD^  session,  which  commeaoee  on  Monda\,  September  3utb. 
.Mr.  W.  Hibbert.  A.M.I.E.E.,  is  at  the  head  of  the  deportment  of 
Electricity,  Electrical  EnKineerintr,  and  Physics.  Special  courses 
lire  provided  in  Telegraphy  and  Telephony. 

Electromedical    Progress. — '/'/>>    'J'iwis    mentions    tlmi 

l.sl'*  military  cases  were  treateti  in  the  nen-  electromedical  depart- 
ment of  Willesden  I'ottage  Hospital,  last  year,  as  compared  with 
123  in  lLtl6. 

Inquiry. — A    correspondent    asks    for    the    makers    of 

■  Zyrolite"  insulating  material. 

Irrational    Regulations. — I"    a    letter    to    the    Times, 

headed  "liation  Regulabiona,"  a  lady  correspondent  says  : — 

.\  short  time  a^o  a  printed  paper  issued  by  the  Ministry  of  Food, 
"  F.S.B.  21),  Auprust.  ISHS,"  entitled  "  Housekeepinfr  under  the  Fuel 
Rations,"  was  sent  to  rae.  wherein  I  read  the  followinjr  : — 

■"  It  is  unnecessary  to  use  electric  light  for  passages,  bathrooms, 
or  bedrooms.  A  candle  would  be  amply  sufficient,  or  a  nightlight 
wlieri-  continuous  light  is  not  needed." 

In  the  Times  of  .Monday.  .September  Kith,  I  read  the  following  ; — 
■  '■  The  Food  Controller  wishes  to  point  out  that  the  use  of  candles 
and  lamps  in  bedrooms  and  other  parts  of  the  house  where  there 
is  gas  or  electricity  is  an  unpatriotic  action.  If  this  growing 
practice  is  not  stopped,  there  will  soon  he  a  famine  in  paraffin  and 
candles."  I  am  honestly  most  anxious  to  carry  out  the  directions 
issued  to  us  by  the  authorities.  But  I  confess  that  I  find  a 
difficulty  in  complying  with  both  of  the  above  requests  at  the  same 
time. 

Patents  and  Alien  Enemies.— The  Board  of  Trade  has 

granted  licences  in  respect  of  Patents  Nos.  ;»,6.50/08  (Woerner)  and 
22,867/10  and  23,2.t1/10  (.Bosch),  to  the  London  and  North- 
Western  Railway  Co.  :  and  in  respect  of  Patent  No.  563/10  (Sauter) 
to  Messrs.  Davy  Bros.,  Ltd. 

Appointments  Vacant. — Electrical  engineer  and  manager 
(.j;3oO)  for  the  Darwen  Corporation  electricity  undertaking  ;  shift 
engineer  (65s.  +  12i  per  cent.)  for  the  Leigh  Corporation  elec- 
tricity works  ;  charge  engineer  (73s.sd.)  for  the  Wakefield  Corpora- 
tion electricity  department.     See  our  advertisement  pages  to-day. 


OUR   PERSONAL   COLUMN. 

The  Editors  invite  electrical  engitieers,  whtther  connected  with  the 
technical  or  the  cimim&rcM  nde  of  the  profession  and  industry. 
also  electric  tramway  and  railway  officials.,  to  keep  readers  of  tht 
EliECTBICAL  Review  posted  as  to  tlieir  morements. 


Central  Station  and  Tramway  Officials. — Hull  Corpora- 
tion Electricity  Committee  has  decided  to  advance  the  salary 
(il  Mr.  M.4G0RIS,  the  acting  enginet'r,  who  has  completed  four 
\eai-s'  service  in  the  absence  of  the  engineer  (Mr.  Bell)  on 
military  service,  from  iE425  to  the  figure  nomially  attached 
to  the  position  that  he  has  been  occupying,  namely,  ^700. 

Hackney  B.C.  Establishment  -Committee  recommends  that 
the  increase  of  salary  due  to  Mr.  J.  F.  Heathman,  chief 
clerk  in  the  Council's  electricity  dejwrtment,  in  1919,  be 
paid  as  from   September,   1918. 

Mr.  T.  Clay,  inspector  on  the  York  Corporation  tramways, 
who  has  joined  the  R.A.P.,  has  been  presented  by  the  staff 
with  a  hanging  clock. 

The  South  Shields  Council  has  recently  increased  the 
salary  of  Mr.  Harry  T.  Ellis  from  £boO  to  £700  per  annum 
by  one  advance  of  i£150. 

\t  the  Willesden  Electricity  Committee,  the  electrical 
engineer  reported  that,  at  the  request  of  the  Coal  Controller, 
ho  had  nominated  Mr.  C.  O.  Butler,  as  representing  the 
electricity  department,  to  co-operate  with  the  Fuel  Overseer- 
under  the  provisions  of  the  Fuel  Order.  The  electrical  engi- 
neer had,  at  the  special  request  of  the  Coal  Controller,  agreed 
to  assist  him  in  the  coal  economy  campaign  with  reference 
to  factories  in  the  district. 

Hammersmith  B.C.  Electricity  Conmiittee  recommends  that 
Mr.  G.  G.  BicLL,  the  borough  electrical  engineer,  be  allowed 
to  act  as  district  engineer  to  assi.s-t  the  local  technical  repre- 
sentative in  the  coal  economy  campaign. 

Mr.  Duffy,  of  Wolverhampton,  who  had  been  appointed 
teujporary  engmeer-in-charge  at  the  Hammersmith  Council's 
electricity  works,  has  decided  not  to  take  up  the  appoint- 
ment. 

Mr.  F.  SwARBRiCE,  electrical  engineer  and  manager  to  the 
Leek  I  .D.C..  has  been  appointed  district  engineer  to  the 
Board  of  Trade  (Coal  Mines  Department),  in  connection  with 
the  c-oal  economy  campaign. 

The  Heston  and  Isleworth  E.C.  has  appointed  Mr.  E. 
Broad,  senior  engineer  in  charge,  to  the  post  of  assistant 
-station  superintendent,  and  empowered  the  manager  to  ap- 
pomt  a  shift  engineer  in  the  place  of  Mr.  Broad,  at  £3  7s.  6d. 
per  week. 

General.— It  is  annoimced  that,  owing  to  the  condition  of 
his  health.  Dr.  E.  K.  Muspratt  has  resigned  his  position  as 
chauman  of  the  British  Insulated  &  Helsby  Cables,  Ltd.,  and 
Mr.  .Tames  Taylor  has  been  elected  chairman  in  his  stead. 
Dr.  Muspratt  will  remain  as  an  ordinary  director,  and  Sir 
Alexander  Soger  has  been  elected  to  the  "board. 


Burualey  Higher  Education ^Coiuiuittee  bus  appuinted  Mr, 
W.  B.  Steele,  as  instructor  in  mine  electrical  work  at  the 
technical   school. 

Lieutenant  F.  \V.  MozLEY,  R.E.,  son  of  Mr.  Mozley,  Bum- 
ley  tramways  manager,  has  been  promoted  to  the  "rank  of 
captain. 

Mr.  .-V.  M'KlxsTRV,  who  has  been  appointed  a  member  oi) 
tile  .Australian  Directorate  of  Munitions,  was  general  mana 
ger  in  Australia  of  the  British  \Yestinghou9e  Electric  and 
-Manufacturing  Co.,  I^td. 

Mr.  George  Suttcv,  of  Bec^kenham,  chairman  and  manag 
ing  director  of  W.  T.  Henley's  Telegraph  Works  Co..  r,td., 
lias  sent  to  the  Pre.'rident  of  the  Dickens  I'Vllowship  f.'>,(HKI  in 
o  per  cent.  War  Loan  bearer  stock  t<,)  be  applu-d  t<i  the 
endowment  of  the  Charles  Dickens  Home  for  BlimliMl  Sol- 
diers and  Sailors. 

The  Klcclrical  World  states  that  Colonel  Guy  E.  Trii'i-, 
recently  chairman  of  the  board  of  the  Westinghoufo  EIo<^tric 
and  Manufacturing  Co.,  who  was  given  leave  of  absence'  by 
the  director.s  of  the  company  in  order  to  devote  hims<"lf  to 
the  U.S.  Government  service  for  the  duration  of  the  war, 
has  been  appointed  Brigadier-General.  From  chief  of  the 
l)roduction  division  of  the  Ordnance  Doixirtment  of  the  Aniiy, 
General  Tripp  has  just  been  promoted  to  be  assistant  chief 
of  the  Ordnance  Depai'tment. 

Roll  of  Honour. — Second-Lieutenant  W.  S.  'I'hai.v,  Koyal 
\\'ar\\ickshire  Regiment,  who  was  accidentally  drowned  in 
France  on  September  15th,  was  in  the  service  of  the  General 
Electric  Co.,  Witton,  for  seven  years,  and  was  in  charge  of 
the  electrical  laboratory  of  the  Midland  Railway,  at  Derby, 
lor  about  a  year  before  enlisting  in  the  E.E.  in  1915. 

Sergeant  H.  Wright,  Essex  Regiment,  who  has  been 
killed  in  action,  was  an  in.spector  on  the  Colchester  niuni- 
cipal  tramways. 

Private  J.  W.  Casey,  Machine  Gun  Corps,  who  has  died 
of  wounds,  was  on  the  Croydon  municipal  electricity  .staff. 

Drummer  R.  Landers,  Manchester  Regiment,  killed  in 
action,  was  employed  by  Messrs.  Ferranti,  Ltd.,  Hollinwood. 

Corporal  G.  Bowden,  Lancashire  Fusiliers,  killed  in  action, 
was  an  apprentice  \\'ith  the  British  Westinghouse  Co.,  Traf- 
ford  Park. 

The  death  is  reported,  from  wounds  received  in  action,  of 
Second-Lieutenant  John  A.  Moffat,  R.E.,  who  was  an  elec- 
trical engineer,  and  well  known  in  electrical  circles  in  Scot- 
land, he  having  been  for  some  years  prior  to  the  war  Seottigh 
representative  for  Messrs.  FeiTanti,  Ltd. 

Gunner  W.  Mo.xon,  R.G.A.,  who  was  in  the  electricity 
department  of  the  Eotherham  Corpoi^ation,  has  been  dan- 
gerously wounded. 

Mr.  F.  A.  Bassett,  of  the  Merchant  Fleet  Auxiliary,  who 
has  been  accidentally  killed  on  service,  was  a  senior  electrical 
engineer  on  the  Tj-ne. 

Corporal  T.  Jemson,  L.N.L.  Regiment,  killed  in  action, 
served  his  apprenticediip  with  Messrs.  Dick,  Kerr  &  Co., 
Preston. 

Private  J.  E.  Littler,  East  Lancashire  Regiment,  who  has 
fallen  in  his  23rd  year,  was  employed  by  the  B.I.  &  Helsby 
Cables,  Ltd.  " 

Private  T.  R.  Crowcroft,  K.O.Y.L.I.,  who  has  been 
severely  wounded,  went  at  the  outbreak  of  war  from  his 
ix)st  at  the  Scarborough  electricity  works  to  rejoin  his  old 
regiment.  He  has  been  mentioned  in  dispatches  for  the 
Military  Medal. 

Wireless  Telegraphist  Richard  Holdsworth,  R.N.V.R., 
lost  his  life  in  endeavouring  to  save  Lieutenant  H.  Law, 
R.N.R.,  during  the  sinking  of  His  Majesty's  trawler  Achilles 
II  in  June  last.  The  Achilles  II,  while  mine-sweeping,  struck 
a  mine  and  sank  in  a  few  minutes,  the  captain  and  1'2  mem- 
bere  of  the  crew  losing  their  lives.  Just  after  the  explosion 
Hold.sworth  found  Lieutenant  Law  in  a  dying  condition  near 
the  winch,  and  at  once  endeavoured  to  get  him  to  the  side 
of  the  vessel  in  the  hope  of  obtaining  assistance.  Twice  the 
telegraphist  was  told  to  leave  the  ship  and  save  himself,  as 
it  was  then  apparent  that  the  lieutenant  was  dead.  He  was, 
however,  persisting  in  his  endeavour  to  remove  the  body 
when  the  vessel  sank.  Holdsworth,  who  by  his  devotion  to^ 
the  officer,  had  not  had  time  to  put  on  his  lifebelt,  was 
drowned,  after  ha\ing  sustained  injury. — Daihi   Telegraph. 

Obituary. — Mrs.  B.  Bryden. — Electrical  readers  of  the 
Times  for  September  '20th  will  have  noted  the  foUowing  with 
feelings  of  deep  sympathy  and  regret :  — 

Brvden.— On  September  12th,  1918,  lost  from  the  torpedoed  liner  f;,ii-.c/.i.v 
Castle.  Beryl,  the  dearly-loved  wife  of  Charles  Lumsdaine  Bryden,  hi-ad  of 
the  electrical  department  of  the  \'ictoria  Falls  and  Transvaal  Power  Co.. 
Johanne^urg  (and  younger  daughter  of  Major-General  Isaac  Ketchen,  Royal 
.Artillery),  agod  40  years;  and  also  their  younger  daughter,  Cecil,  aged  three 
years  and    nine  months. 

Dr.  B.  W.  Fedderson. — ^The  death  .Recently  occurred  at 
Leipzig,  at  the  age  of  87  years,  of  Dr.  Berend  W.  Feddej-son, 
a  leading  German  electrician,  who  is  claimed  to  have  laid  the 
foundation  for  aU  subsequent  research  of  the  subject  of  elec- 
trical oscillations  between  1857  and  1866. 

Dr.  F.  Bhaun. — The  death  has  recently  occurred  in  the 
United  States,  whither  he  journeyed  early  in  1915,  of  Dr. 
Ferdinand  Braun,  formerly  Professor  of  Physics  in  the  Uni- 
versity of  Strassburg,  Germany.  He  had  devoted  consider- 
able attention  to  the  development  of  wireless  telegraphy. 

Will. — Mr.  Harold  A.  Jackson,  of  Blackburn,  dealer  in 
electrical  accessories,  who  died  in  July,  left  fS,084  gross,  and 
£8,027  net  personalty.  • 
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A    REVIEW    OF    ELECTRICAL    ENGINEERING 
PROGRESS. 


Mr.  B.  W.  Eice.  Jun.,  president  of  the  American  I.E.E., 
delivered  an  address  at  the  annual  convention  of  the  Insti- 
tute on  June  26th  last,  of  which  the  following  is  an  abstract 
from,  the  Journal,  Vol.  37,  No.  8. 

■In  the  early  days  the  progress  of  electrical  science  and 
arts  was  so  rapid  that  it  was  relatively  easy  to  find  each  year 
plenty  of  material  for  a  review.  Progress  has  continued,  and 
will  continue,  but  naturally  a  decided  tendency  to  saturation 
is  shown  in  many  directions.  In  some  instances,  this  satura- 
tion is  due  to  the  fact  that  limits  of  perfection  have  been  so 
closely  approached  that  little  remains  of  possible  accomplish- 
ment. In  other  instances  the  slowing  up  is  due  to  lack  of 
knowledge,  or,  especially  at  the  present  time,  to  lack  of 
workers,  such  workers  having  been  diverted  to  war  work. 
The  efficiency  of  conversion  of  mechanical  into  electrical 
energy,  or  the  reverse,  of  electrical  into  mechanical  energy, 
is  still  about  90  per  cent,  in  the  average  case,  under  practical 
conditions  of  operation ;  the  efficiency  reaching  as  high  as 
97  per  cent,  or  98  per  cent,  in  the  most  favourable  cases, 
with  the  large  units,  and  falling  below  90  i)er  cent,  in  un- 
favourable cases,  or  in  the  small  units.  The  efficiency  of 
conversion  of  electricity  from  high  to  low  potential,  as  in 
transformers,  also  remains  substantially  the  same,  reaching  as 
high  as  98  plus  per  cent,  in  the  largest  units.  It  is  obvious 
that  no  material  change  can  be  expected  where  such  practical 
perfection  has  been  reached. 

The  conversion  of  the  mechanical  power  of  falling  water  into 
electrical  energy  by  our  watei--wheels  and  electiic  generators 
has  increased  from  about  87  per  cent,  to  90  per  cent,  in  the 
largest  units  of  40,000  h.p.  This  represents  about  the  limit 
which  may  be  exepcted. 

.  In  the  field  of  thermodynamic  engines,  represented  largely 
by  the  steam  turbo-generator  unit,  some  improvement  has 
lipcn  obtained.  Rankine  efficiency  to  the  extent  of  7.5  per 
rent,  had  been  obtained  in  some  large  modern  steam  turbo 
units  in  1915.  This  has  now  been  increased  to  about  80  per 
cent,  in  the  largest  units  of  35,000  to  40,000  kw.  and  75  ihm- 
cent,  is  quite  common  practice  even  in  such  moderate-sized 
units  as  10,000  KW.  This  improvement,  while  not  large,  is 
doubly  important  because  of  the  great  increase  in  the  cost 
of  fuel.  It  has  been  reahsed  mainly  by  bringing  the  practical 
design  more  nearly  in  accord  with  the  theoretical,  by  increas- 
ing the  number  of  stages  or  processes  of  steam  extraction, 
reducing  various  lo.sses,  and  by  impronng  many  details 
which,  when  properly  looked  after  make  in  the  aggregate, 
gains  of  practical  importance. 

Increase  in  the  initial  pressure  of  steam  and  lowering  of 
terminal  pressure,  by  better  condenser  arrangements,  have 
also  contributed  to  improvement,  as  it  enables  an  increase  in 
the  range  of  temperature  to  be  utilised.  This  makes  possible 
better  thermal  efficiencies,  even  with  the  same  per  cent,  of 
Eankine  efficiencies. 

The  following  table  illustrates  the  improvement  in  efficiency 
of  turbo-electric  units  from  1903  up  to  the  close  of  1917  :  — 


Steam  conditions. 

Size,  KW. 

Lbs. 
per 

Year. 

Steam 

Superheat 

Back 

Kw.-hour. 

efficiency. 

pressure. 

Fahrenheit. 

pressure. 

1903 

5,000 

175  lb. 

0 

2  in. 

24-00 

37-8 

1908 

14,000 

200  lb. 

125' 

13-50 

6IJ-1 

1911 

20,000 

235  lb. 

100" 

ji 

1320 

67-0 

1913 

20,000 

200  lb. 

200' 

1074 

75-9 

1916 

20,000 

250  lb. 

250° 

10-00 

76-5 

1917 

35,000 

230  lb. 

200° 

10-14 

78-7 

A  iiercentage  of  Rankine  efficiency  of  approximately  80  has 
been  reached,  which  reflects  great  credit  upon  the  designers 
of  turbo-electric  machines,  and  is  a  record  of  achievement 
found  only  in  electrical  development. 

Concurrently  with  this  improvement  in  the  turbo-electric 
machines,  groat  advances  have  been  made  in  the  design  and 
operation  of  steam-producing  devices— the  boilers,  and  in 
ausihariea  and  other  features  of  the  modern  power  station 

.vAsa  result  the  thermal  efficiency  has  been  rapidly  improved 
This  thermal  efficiency  may  be  stated  as  the  ratio  of  the  total 

'  energy  produced  at  the  terminals  of  the  generator,  to  the 
total  energy  in  the  fuel  burned — expressed  as  a  percentage 
It  takes  accotint  of  all  losses  from  the  coal  under  the  boiler 

'  to  the  energy  at  the  dynamo  terminals.  It  is  the  ratio  of 
the  heat  units  equivalent  to  one  Kw.-hour,  divided  by  the 
similar  heat  units  in  the  fuel  consumed  to  produce  I'kw.- 
hour  at  the  generator  terminals.  This  thermal  efficiency  is. 
after    all,    to    the    electrical    engineer,    the    most    important 


measure  of  progress.  It  measures  the  advance  in  station  fuel 
economy,  and  as  stated,  many  factors  in  addition  to  the  im- 
provement in  turbo-generators  have  contributed  to  the  result. 
Thermal  efficiency  may  obviously  be  used  to  express  the 
results  of  a  single  unit,  consisting  of  turbo-generator,  with 
its  bank  of  boilers  and  other  accessories,  or  it  may  be  used  to 
designate  the  combined  result  of  all  the  units  in  a  given  power 
station. 

The  progress  in  the  case  of  a  combination  unit,  i.e.,  turbo- 
generator,   with    its    boilers,    auxiliaries,    &c.,    has    been    as 


follows 

— 

Thermal 

Size  of  unit 

efficiency, 

Year. 

KW. 

per  cent. 

1903 

5,000 

1015 

1908 

14,000 

15 

1913 

20,000 

18 

1917-18 

35,000 

21 -G 

i'-or  comparison,  large  gas  engines  in  steel  mill  practice 
under  best  test  conditions,  show  35  per  cent,  thermal  effi- 
ciency, but  in  actual  operation,  an  efficiency  higher  than  18 
t<5  '20  per  cent,  is  rare.  Engines  of  the  Diesel  type,  driving 
electric  generators,  realise  25  to  26  per  cent,  thermal  efficiency 
when  new,  but  are  difficult  to  maintain  at  such  efficiency. 

The  figures  given  must  not  be  confused  with  the  much 
higher  thermal  efficiencies  often  quoted  for  gas  and  oil 
engines,  which  refer  to  indicated  horse-power  and  not  to 
electrical  output. 

The  steam  turbo-electric  unit  has  not  reached  its  limit  of 
thermal  efficiency.  Calculations  show  that,  with  pressures  of 
the  order  of  500  lb.  gauge,  a  thermal  efficiency  of  ^S  per  cent, 
should  be  easily  realised.  While  the  efficiency  of  electrical 
units  reached  about  its  limit  some  years  ago,  progi-ess  has 
been  inade  and  is  still  possible  in  the  generation,  transmission, 
and  utilisation  of  electrical  energy.  Tlie  struggle  for  improve- 
ment in  efficiency  has  been  transferred  from  the  unit  to  the 
aggi;egate,  called  the  system.  Individual  units  of  highest 
efficiency  do  not,  of  themselves,  en.sure  that  the  system  ujwn 
which  they  are  used  wiU  be  of  the  highest  efficiency.  To 
obtain  the  highest  efficiency  in  practical  operation,  the  ele- 
ment of  time  enters  as  a  powerful  factor.  Our  conception  of 
efficiency  should  not  be  hmited  to  a  consideration  of  the 
lelation  between  the  instantaneous  value  of  available  heat 
units  in  coal  and  the  electrical  units  produced  at  the  point  or 
ixtints  of  consumption,  but  should  consider  the  relation  be- 
tween the  total  number  of  heat  units  in  fuel  consumed  in  a 
given  time,  say  24  hours,  to  the  total  number  of  electrical 
imifs  produced  and  used  in  the  same  time.  The  att.empt  to 
improve  the  efficiency  of  the  system  has  shown  the  necessity 
for  utilising  the  generator  units  and  transmission  and  dis- 
tributing sy.stems,  for  the  maximum  possible  time. 

This  has  led  to  the  study  of  such  questions  as  load  factors 
of  generators,  of  stations,  and  of  the  system  as  a  whole,  to 
the  study  of  the  diversity  factor,  to  the  reduction  of  'die 
currents  in  alternating-cuiTent  systems  by  the  use  of  syn- 
chronous condensers,  and  to  means  for  the  retluction  of  "the 
constant  and  no-load  losses  in  all  machinerj-,  in  transfonners. 
&c.  The  resulting  improvement  has  been  effected,  not  onlv 
by  changes  in  designs  of  the  units  themselves,  but  also  bv 
their  method  of  use,  basf^d  upon  the  recognition  of  the  fact 
that  the  elimination  or  reduction  of  the  losses  at  light  load 
wiU  greatly  improve  the  total  efficiency,  especially  when  the 
time  of  use  of  the  apparatus  under  load  is  a  small  part  of  the 
total  time. 

Automatic  .sub-stations  for  transformers  and  synchronous 
converters  have  come  into  existence;  different  power  hou.ses 
of  the  same  system  have  been  tied  together  electrically;  trans- 
mis,sion  lines  of  different  .s^-stems  have  been  interconnected, 
so  that  the  units  may  be  u.sefuUy  employed  for  the  maximum 
period,  or  lie  idle  or  unloaded  for  the  minimum  time.  This 
general  development  has  led  to  marked  improvement  in  total 
energy  efficiency,  rfepresented  by  the  amount  of  fuel  burned 
per  electrical  unit  sold  or  utilised,  and  has  also  reduced  cast 
of  operation  and  charges  for  investment.  There  is  still  room 
for  continued  improvement  in  this  direction,  and  the  progress 
win  be  rapid,  due  to  the  pressure  for  maximum  efficiency  m 
the  u.se  of  coal  and  of  existing  investment  at  the  present  time. 

Many  interesting  examples  of  the  methods  and  devices 
adopted  to  improve  station  and  system  economy  and  efficiency 
may  be  found.  Large  electrical  systems  have  been  arranged 
to  be  tied  together  electrically,  for  exchange  of  power.  In 
^Montana,  eight  hydro-electric  plants  successivelv  use  the  same 
stream  flow,  the  total  effective  head  amounting  to  600  ft., 
and  not  only  is  the  natural  flow  of  the  stream  thus  succes- 
sively utihsed,  but  all  the  storage  water  is  effectively  used  by 
each  plant  in  series.  In  this  same  system,  the  yearly  load 
factor  is  stated  to  reach  75  per  cent,  and  the  mean  monthly 
load  factor  to  reach  80  per  cent.  The  interconnection  of 
hydro-electric  plants  brings  about  another  extremely  im 
liortant  saving,  based  uix)n  the  variation  of  rainfall  m  amount 
and  time  on  the  different  water.^heds  which  are  thereby 
brought  to  serve  a  common  system.  It  frequently  happens 
th.it  there  will  be  plenty  of  precipitation  on  one  watershed. 
Tchile  another  watershed  may  suffer  from  long  continued 
drought.  This  condition  varies  not  only  in  the  same  year 
hut  in  different  years.  Interconnection  serves  to  eliminate 
these  variations  by  a  process  of  averaging,  and  where  ;he 
interconnected  system  covers  a  sufficiently  wide  area,  a  re- 
markable increase  in  total  useful  power  i.s  made  available. 

It  has  been  estimated,  and  it  seems  a.  conservative  estimate. 
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that  through  the  saving  in  reserve  equipment,  unprovenient 
in  load  factor,  and  the  diversity  of  different  loiuls,  the  iisetul 
output  of  groups  of  large  systems  may  through  inter- 
connection,  be  increased  about  '25   per  cent. 

Electric  regeneration  of  power,  that  is  the  utilisation  of  the 
weight  of  trains  running  on  a  down  grade  due  to  the  force  of 
gravity  to  generate  electricity  whicn  is  fed  back  into  the 
electric  svstem  to  help  other  trains  up  grade,  is  an  illustration 
of  the  same  important  improvement  in  the  system  ethciency. 
It  is  desirable  to  call  attention  to  the  improvements 
obtained  in  svstem  economy  or  efficiency  because  of  the  im- 
portant savings  in  investment,  in  coal,  in  transportation,  in 
labour  and  material,  which  in  the  aggregate,  have  already 
been  realised.  It  illustrates  the  wonderlul  flexibility,  value, 
and  eeonomv  of  a  general  system  ti-ansmitting  energy  by 
electricity,  compared  with  any  other  possible  method. 

The  Standards  Committee  of  the  In-stitute  has  been  of 
inestimable  value  to  the  profession  and  to  the  industry.  The 
standards  adopted  have  been  flexible  enough  to  ensure  pro- 
gress, and  yet  to  discourage  variations  which  were  valueless. 
The  .standards  have  been  cheerfully  followed,  and  I  am  con- 
vinced that,  as  a  result,  the  cost  of  electrical  apparatus  to 
the  consumer  has  been  greatly  reduced  over  a  number  of 
years,  and  the  quality  has  been  improved.  I  consider  that  the 
money  value  of  the  work  so  done  could  be  consei-vatively 
placed   at   many   milliorm   of   dollars.  ,      ■  ,    r.-       i 

The  relative  growth  of  CO-cycle  as  compared  with  'io-cycle 
systems  is  reflected  in  steam  turbine  installations.  In  1910 
about  (iO  i^r  cent,  of  the  steam  turbine-electric  energy  of 
the  U.S.  was  supplied  from  60-cycle  units;  in  1917  this  had 
risen  to  approximately  75  \vr  cent.  This  is  an  instance  where 
standardisation  is  desirable  and  economical.  It  will  hasten 
the  time  so  often  predicted,  when  a  network  of  transmis-sion 
hnes,  carrving  electrical  energy,  will  cover  the  country. 
The.sc  wiilbe  fed  by  super-power  stations,  suitably  located 
with  respect  to  cheap,  reliable  supplies  of  coal  for  fuel,  and 
water  for  condensing  purposes,  and  into  the  same  network 
will  also  be  fed  energy  from  the  various  hydroelectric  instal- 
lations. ,     ,     .       .1  J. 

Marked  advances  have  been  made  dunng  the  post  year  m 
the  apphcation  of  electricity  to  the  electric  furnace.  It  is 
estimated  that  the  number  of  electric  furnaces  in  the  XJ.b. 
has  been  increased  about  40  per  cent,  in  the  past  year,  and 
that  there  are  now  in  operation  over  five  times  the  number 
that  existed  five  years  ago.  The  world's  output  of  steel  from 
electric  furnaces  has  now  grown  to  approximately  four  milhon 
tons  per  annum. 

Experience  bas  demonstrated  that  electric  furnaces  can 
utilise  the  cheapest  and  most  inferior  raw  material  to  produce 
steel  of  the  most  unifonn  and  highest  quality,  with  the 
greatest  regularity.  It  is  now  possible  to  produce  electric  steel 
at  substantially  the  same  cost  as  that  produced  by  the  open- 
hearth  method.  This  result  has  been  brought  about  partly 
by  the  increased  cost  of  the  open-hearth  method,  but  largely 
bv  a  reduction  in  the  cost  of  electric  fumace  opera.tion.  The 
marked  change  which  has  taken  place  in  the  reduction  of  the 
cost  of  operating  electric  furnaces  is  based  upon  greatly  in- 
creasing the  rate  at  which  energy  is  deUvered  to  the  metal, 
both  during  the  melting  and  the  refining  period.  As  a  con- 
crete example,  I  mention  the  history  of  a  five-ton  furnace. 
It  was  originally  supplied  with  800  k.v.a.  at  80  volts.  This 
was  increased  to  2.000  k.v.a.  at  150  volts  for  the  melting 
period,  and  about  1,400  k.v.a.  at  100  volts  for  the  refining 
period.  The  time  for  the  heat  was  reduced  from  six  to  three 
hours,  power  consumption  was  reduced  from  877  kw. -hours 
to  .588  KW. -hours  per  ton,  and  the  number  of  heats  per  24 
hours  was  increa.sed  from  three  to  five,  increasing  the  net 
output  from  15  to  25  tons. 

Electric  resistance  furnaces  of  large  sizes,  for  special  heat 
treatment  re<3uiring  unusual  exactness,  are  being  extensively 
used,  producing  results  greatly  sui)erior  to  oil  or  gas  fire 
furnaces. 

Electric  welding,  both  by  the  arc  and  incandescent  method, 
is  being  rapidly  extended,  and  is  de.stined  to  greater  develop- 
ment in  shipbuilding  and  similar  operations. 

Electrical  engineers  have  been  devoting  much  time  to  the 
sohition  of  many  war  problems.  It  is  not  desirable  or  possible 
to  review  such  work  at  present,  but  when  the  veil  is  lifted, 
we  will  all  be  gratified  with  the  result. 

In  mv  address  at  the  opening  of  the  mid-winter  convention 
of  the  Institute,  in  February.  1018.*  I  called  attention  to  the 
advantages  which  it  seemed  to  me  would  follow  a  more 
ceneral  electrification  of  the  steam  railroads  of  the  country. 
I  merely  rewat  at  the  present  time  that  electric  locomotives 
can  meet  in  the  most  efficient  and  adequate  manner  the 
trajisportaticm  problems  confronting  the  country,  and  ofPor 
l>etter  rcs-ults  than  are  now  obtained,  or  seem  possible,  with 
t^team  locomotives.  There  can  be  no  question  that  raili-oad 
electrification  is  not  only  economical  but  imperatively  needed 
to  improve  the  present  standards  of  steam  operation.  The 
electrified  divisions  of  the  steam  roads  have  been  tree  from 
troubles  durine  the  past  severe  winter,  and  I  repeat  that  the 
coal  famine  which  the  country  suffered  last  winter  could  have 
been  largely  avoided  if  the  steam  railroads  had  been  elec- 
trified. Moreover,  it  should  not  be  forgotten  that  steam 
locomotives  burn  about  25  per  cent,  of  the  entire  coal  mined 
in  the  U.S.,  and  that  12  per  cent,  of  the  entire  ton-mileage 
movement  of  freight  and  passengers  carried  over  our  raih'oad 
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tracks  is  represented  in  cars  and  tenders  required  to  haul 
coal  to  supply  steam  for  the  locomotives. 

It  is  a  truism  that  war  requires  the  mobilisation  of  the. 
nation's  industries  and  their  devotion  to  essential  work.  To 
oijerate  these  industries,  it  has  been  necessary  to  mobilise  to 
the  fullest  extent  available  material  and  labour,  which  can 
only  be  converted  into  war  work  by  the  application  of  power. 
This  power,  in  view  of  its  great  et!onomy  and  flexibihty,  must 
be  electrical.  It  is  vitally  important  that  the  great  electrical 
power-producing  companies  of  this  country  should  be  helped 
in  every  way  to  meet  the  heavy  demand  which  is  placed  upon 
them.  It  has  been  demonstrated  that  the  quickest,  most  efti- 
lient,  and  altogether  best  way  to  meet  the  demand  for  power 
is  through  the  expansion  of  such  existing  organisations  and 
installations. 

Fortunately,  there  is  general  appreciation  of  the  fact,  and 
comprehensive  schemes  are  under  consideration  which  will 
provide  for  the  erection  of  large  steam  elwtrio  power  stations 
in  the  mining  regions.  Favoui-able  kx^iitions  e.xist  which  axe 
within  reach  by  transmission  lines  of  ekx-tric  power  stations 
now  .serving  large  industrial  areas.  By  intcrconnoction,  pre- 
sent investment  and  machinery  will  be  better  utilised,  and  a 
large  amount  of  additional  electric  i>ower  made  available, 
without  making  any  incresLsed  demand  upon  our  congested 
railroad  facDities. 

I  would  say,  in  conclusion,  that  the  saving  in  fuel,  by  such 
improvements  as  I  have  mentioned  in  various  parts  of  my 
address,  amounts  to  many  millions  of  tons  every  year;  the 
.saving  in  material  and  investment  represents  millions  of 
dollars,  which  manifestly  represent  service  of  the  highest 
value  to  the  industry  and  to  the  country.  Such  work  is  just 
as  much  the  province  of  tbe  electrical  engineer  as  improve- 
ments in  the  design  and  efficiency  of  the  electrical  units,  and 
requires  the  .same  scientific  ability,  vision  and  industry.  I 
think  that  in  no  other  field  of  engineering  has  there  been 
such  a  remarkable  improvement  and  a  condition  which  so 
nearly  approaches,  in  the  matter  of  efficiency,  to  100  per 
cent.,  as  has  been  shown  in  the  field  of  electricity.  This 
phenomenal  record  is  not  the  result  of  accident.  It  has  tjeen 
due  to  the  enthusiastic  devotion  of  the  scientist  and  engineer 
and  executives  to  their  work. 


NEW     COMPANIES     REGISTERED. 


Leeds  Flint  Glass  Co.,  Ltd.  (151,461). — Private  com- 
pany. Registered  .Septtmbir  I81I1.  Capitul,  £10,000  in  £\  sh.ires.  To  tate 
over  the  business  nf  electric  lamp  bulb  .nnd  tubing  manufacturers  carried  on 
bv  the  Yorkshire  incandescent  Electric  Lamp  Co.,  Ltd..  at  Belle  Vue  Glass 
\Vorks,  Old  Mill  Lane,  Hunslet,  Leeds,  as  the  Leeds  Flint  Glass  Co.  Agree- 
ment with  Yorkshire  Incandescent  Electric  Lamp  Co.  The  subscribers  (each 
with  one  share)  are  : — H.  F.  Dowell.  "  Rosslyn."  Knaresboro*  Road,  Harro- 
gate, companv  director ;  W.  Plews,  "  Woodlands,"  Gl,  Cardigan  Lane,  Leeds, 
merchant.  The  first  directors  are:  H.  F.  McDowell  and  W.  Plews.  Regis- 
tered  office  :    Old    Mill      Lane,    Hunslet,   Leeds. 

Yorkshire  Battery  Manufacturing  Co.,  Ltd.  C151,470). — 

Private  company.  Registered  September  18th.  Capital,  f  10.000  in  £1  shares. 
To  take  over  the  business  of  electric  battery  manufacturers  carried  on  by 
Yorkshire  Battery  &  Manufacturing  Co.,  Low  Field  Mills,  Leeds.  The  sub- 
scribers (each  with  one  share)  are  :— H.  F.  McDowell,  "  Rosslyn,"  Knares- 
boro' lioad,  Harrogate,  companv  director;  W.  E.  Farr.  Central  Bank  Cham, 
hers,  Leeds,  solicitor.  The  fii^t  directors  are  :  H.  F.  McDowell  and  W. 
Plews.      Registered    office  :    Low    Field    Mills,    East    Street,    Leeds. 

British    Gauge   Manufacturers'   Assn.,    Ltd.    (151,442). — 

Registered  September  17th,  limited  by  guarantee,  with  100  members  each 
liable  for  £5  in  the  event  of  winding  up,  to  encourage,  protect,  and  promote 
the  British  gauge  manufacturing  indtistrv.  The  first  members  of  the  com- 
mittee  are:— W:  C.  Fitter,""  Upper  Market  Street.  Woolwich.  S.E.;  W.  J. 
Bassett-Lowke,  Kingswell  Street,  .Northampton;  S.  H.  Jones,  84-6,  Commer- 
cial Street,  Newport,  Mon.;"S.  A.  Hartzsmann,  James  .Street  West,  Bath;  A. 
L.  Pailthorpe.  115.  Whitehorse  Road.  Croydon;  P.  A.  Bartlev.  140,  Queen's 
Road,  Clarendon  Park.  Leicester;  L.  H.  Hounsfield  (Trojajn,  Ltd.),  Vicarag- 
Road,    Croydon.      Registered    office  :    44,    Caxton    House,    S.W.  1. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Wigan   Electro^Metallurgical  Works,   Ltd. — First  specific 

charge    and    kwin    agreement   on    freehold    land    and    works    at    Wigan  and    the 

company's    undertaking    :ind    property,    present   and    future,    including  uncalled 

capital,    dated    September   2nd,    1918,'   to   secure    sums    up    to    £7,500.  Holder  : 
Minister  of   Munitions. 

Omega  Lampworks,  Ltd. — Particulars  of  ,£l,(KX)  deben- 
tures, created  July  0th,  1918,  filed,  tlie  amount  of  the  present  issue  being 
£400.  Property  charged  :  The  company's  prop-.-rty,  present  and  future,  in- 
cluding  uncalled  capital.     No  trustees. 


CITY     NOTES. 


The  Algemeene  Ned-Ind.  Electriciteit 
Mij,  which  owns  lighting  stations  in  the 
Dutch  East  Indies,  reports  that  notwith- 
standing the  circumstances  which  hamper 
the  normal  course  of  business,  the  direc- 
tors were  satisfied  with  the  developmout  which  took  place  in 
1917.  The  monthly  receipts  for  supply  for  lighting  and  power 
purposes  increased   month  by  month,   and  were  greater  by 
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Supply  Co. 
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£i,0SO  in  December  last  than  in  the  corresponding  month  in 
i'JlLi.  No  large  extensions  were  made  in  connection  with  the 
Soerabaja  station  in  consequence  of  the  great  difficulties  ex- 
perienced in  obtaining  plant  and  materials;  the  mains  were 
extended,  but  not  to  the  extent  desired,  having  regai'd  to 
the  constantly  growing  demand.  In  order  to  inci"ease  the 
rehability  of  the  service  it  had  been  decided  to  lay  a  second 
high-pressure  main  to  connect  the  power  station  at  the 
Toeutang  with  Semarang,  and  the  materials  had  been 
ordered  in,  and  were  awaiting  shipment  from,  the  United 
States.  It  had  also  been  resolved  to  order  further  Diesel 
engine  sets,  one  of  600  h.p.  for  the  Malang  station,  and  one 
of  ijO  H.P.  for  the  Pasoeroean  station.  The  scheme  for  the 
connection  of  Salatiga  and  .\mbarawa  with  the  company's 
network  had  been  modified  owing  to  the  circumstance  that 
the  concessions  obtained  for  supplying  Djoejakarta.  and  Mage- 
lang  had  rendered  necessary  the  preparation  of  a  new  project 
for  dealing  with  vaiious  places  in  Central  Java.  The  net 
profits  amounted  to  ±"27,0<XI,  as  compared  with  i22,000  in 
1916,  and  a  dividend  at  the  rate  of  7  per  cent,  has  been 
declared  on  the  ordinary  shares,  as  against  8  per  cent,  in  the 
previous  yeai\ 

The  directors  of  the  Isaria  Zdhler  Werke, 
German  of  Munich,   recommend  a   dividend  of  15 

Compaaies.       per  cent,  for  1917-18,  this  comparing  with 
12  per  cent,  in  the  previous  year. 

The  accounts  of  the  Deutsche  Elektrizitats  Werke,  Garbe 
Lahmeyer  <£•  Co.,  of  Aix-le-ChapcUe,  i>ermit  of  the  payment 
of  a  dividend  of  6  per  cent,  for  1917-18,  being  the  same  rate 
as  in  the  preceding  year. 

The  Internationale  Stickstoff  A.G.,  of  Wiesbaden,  whose 
works  are  leased  to  the  Elektro-Chemische  Industrie,  of 
Cologne,  reports  a  loss  of  £18,000  for  1917-18.  It  is  proposed 
to  extinguish  the  deficit  by  writing  down  the  share  capital 
to  £18,000. 

The  report  of  Brown,  Boveri  rf:  Co.  A.G.,  of  Mannheim, 
states  that  all  departments  were  actively  occupied  in  1917-18, 
arid  the  working  expenses  again  increased.  Concerning  the 
company's  investments,  it  is  mentioned  that  the  Turbinia  Co. 
again  yielded  '20  per  cent.,  the  Castings  Works  of  Franken- 
ttial  8  per  cent.,  and  the  Howaldt  Shipbuilding  Works  of 
Kiel  8  per  cent.,  w'hereas  no  distribution  was  made  in  1917 
by  the  Electric  Power  Supply  Co.  of  Mannheim.  After  set- 
ting aside  £62,000  fw-  depreciation,  as  against  £44,000  in 
1916-17,  the  accounts  show  net  profits  of  £89,000,  as  com- 
pared with  £73,000.  and  a  dividend  of  15  per  cent,  is  propo.sed 
on  the  ordinary  share  capit.al  of  £450,000,  this  contrasting 
with  12  per  cent.,  10  per  cent.,  and  5  per  cent,  in  the  three 
preceding   years  respectively. 

The  Petrograd   (1886)  Lighting  Co.— The 
Russia.  undertaking  of   the  Electric  Lighting  Oo. 

of  1886  was  declared  to  be  State  property 
at  the  end  of  1917,  notwith.standing  protests  made  in  various 
quarters,  and  the  works,  both  in  Petrograd  and  Moscow,  ai-e 
being  continued  for  the  account  of  the  State.  The  managers 
and  other  officials  jeniain,  and  the  works  are  said  not  to  have 
been  damaged,  although  nothing  is  known  of  the  condition 
of  the  Lodz  works,  .\ccording  to  information  received  in 
Switzerland,  the  supply  of  energy  from  the  Petrograd  and 
Moscow  works  declined  from  298,000,000  kw. -hours  in  1916 
to  254,000.000  KW. -hours  in  1917;  and  the  accounts  for  last 
year  closed  \vith  a  loss  of  £54,000,  as  compared  with  net 
profits  of  £809,000  in  1916.  The  expenses  in  1917  included 
interest  at  the  rate  of  5  per  cent,  for  the  yeai-s  1914,  1915, 
and  1910.  so  that  the  total  amount  placed  to  the  credit  of 
liie  shaieholders  in  dividends  and  interest  was ,  £1,236,000  at 
the  end  of  last  year. 


To  be  Struck  off  the  Register.— Unless  cause  is  shown 
to  the  contrary  within  three  months  the  following  companies 
will  be  struck  oil'  the  register  :  — 

Dickson    CorthciV    Steam    Turbine    Developmcnls,    Ltd. 

Harvey    Electro-Ciiemical   Co.,    Ltd. 

High-Speed    Printing    Telegraph    Co.,    Ltd. 

Kentish    Town    Motor   &    Electrical    Engineering   Co.,    Ltd. 

Mid-Sussex    Electric   Light   &    Power   Co.,    Ltd. 

North-Eastern    Electric    Smelting    Co.,    Ltd. 

Radium    Electro-Emanation   Co.,    Ltd. 

Telephone   .'Accessories  Co.,    Ltd. 


Norwegian    Companies. — ^The   Norskc   A.S.    for    Elektro- 

kemisk   Industrie   has   decided   to  increase   its   .share  capital 

1  from  £791,0(_K_I  to  £1,.592,000,  so  as  to  provide  for  future  de- 

vdopment  of  the  company's  water  powers  and  mines.     Two 

'  subsidiary  companies — the  Elektrokemisk  .'Vtlas  of  Christiania, 

and  the  Vestlandske  Elektrokemisk  Atlas  of  Bergen — are  also 

raising    their    shaie    capital,    and    a-   new    concern   has   been 

\    formed    under    the    title    of    the    Elektrokemisk    Oversoiske 

i   Handels  Compani,  which  is  to  constitute  the  basis  of  existing 

I  and  proposed  sale  companies. 
;  'Vates  &  Thom,  Ltd.— Year  ended  August,  1917.  Net 
profit,  after  providing  for  depreciation,  debenture  interest, 
atiil  writing  down  investments  to  market  value,  £56,172, 
I'lii:.  £2.1. .")73  brought  forward.  Dividend  10  per  cent.,  Ie8.s 
t^ix.     £67.796  carried  forward,  subject  to  excess  profits  duty. 

Southern   Brazil   Electric   Co.,   Ltd.— For  1917  the  profit 
I-  £4.838.    This,  together  with  £4,271  brought  foi-ward,  is 
10  be  carried  forward. 


Direct  Spanisli  Telegraph  Co.,  Ltd. — Dividend  of  10  per 

cent,  per  annum  on  the  preference  shares,  and  an  interim 
dividend  at  the  rate  of  4  per  cent,  per  annum,  free  of  income 
tax  on  the  ordinary  shares,  both  for  the  half-vear  ended 
June  3ath. 

Bombay  Electric  Supply  &  Tramway  Co.,  Ltd. — Interim 
dividend  on  the  ordinary  shares  at  the  rate  of  14  per  cent, 
per  annum  for  the  half-year. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Stock  Exch.4nge  business  had  been  moving  on  fairly  favour- 
able lines  until  to-day,  Tuesday,  when  the  railway  trouble 
t<x)k  an  unexpectedly  acute  turn,  and  had  a  pronounced 
effect  upon  ev«ry  market  in  the  Stock  Exchange.  In  depart- 
ments where  anything  like  a  bull  account  has  been  built 
up,  the  efi'ect-  was  i>articularly  noticeable,  because  people 
hurried  to  take  their  profits  and  to  stand  from  un3er  whdle 
the  po.sition  looked  threatening.  The  extension  of  the  strike 
to  Unes  other  than  those  immediately  concerned  would  prob- 
ably involve  many  of  the  industrial  compardes,  the  shares  of 
which  have  lately  been  so  popular,  and  therefore  the  specula- 
tive investor  elected  to  get  out  where  he  could  at  a  profit. 
The  inliuence  extended  to  Consols  and  investment  markets, 
and  home  rails  were,  of  course,  especially  flat. 

Ijast  "week's  so-called  settlement  of  Labour  disputes  on  the 
railways  had  the  effect  of  making  some  of  the  stocks  a  little 
better,  but  the  recovery  did  not,  go  far,  and  it  was  very 
quicily  lost  on  the  unexpected  outbreak  of  the  Welsh  and 
Great  Western  radwaymen.  Amongst  the  L'ndergrounds, 
Metropohtans  have  fallen  back  to  Soj,  and  Districts  to  25, 
but  the  assented  ordinary  stock  of  the  Central  London  has 
gained  2  points  at  62-^.  Underground  £10  shares  have  lost 
2s.  6d.,  and  the  "  A  "  shares  are  Is.  lower.  At  the  same 
tim^  it  is  worth  noticing  that  there  is  no  falling  off  in  the 
demand  for  pre-ordinary  railway  stocks,  the  majority  of  which 
show  comparatively  small  returns,  ranging  from  5  to  6  per 
cen.t.  on  the  money. 

One  of  the  most  active  markets  for  the  week  is  that  for 
Marconis.  In  the  parent  shares  each  successive  wave  of  buy- 
ing has  encountered  a  fair  volume  of  sales,  but,  in  spite  of  the 
latter,  the  price  has  risen  to  44,  and,  of  course,  is  talked 
better  (the  "of  course,"  incidentally,  applies  generally  to 
any  shares  with  a  rising  market,  since  nobody  foresees  a  re- 
action so  long  as  prices  are  going  up).  Considerable  anima- 
tion prevaOs  also  amongst  the  sub.sidiaries,  of  which  the  most 
prominent  during  the  past  day  or  two  has  been  the  Ameri- 
can Marconi.  The  price  of  the  shares  is  now  32s.  6d.,  while 
Marconi  Marines  further  advanced  to  67s.  The  Canadians 
lag  a  little  behind  the  rest  of  the  group,  remaining  about 
14s.  6d. 

A'ictoria  Falls  ordinary  shares  have  thrown  off  some  of 
their  recent  stagnation,  and  are  quoted  better  at  20s. ;  the 
preference  keep  steady  at  23s.  9d.  If  the  South  .African 
mines  are  to  obtain  the  expected  relief  in  the  shai>e  of  what 
will  amount  to  subsidies  to  gold-producing  companies,  this 
will  give  a  fillip  to  the  industry,  and  reinvigorate  mining  as 
a  whole,  with  consequences  that  should  prove  favourable  to 
the  Victoria  Falls  undertaking.  Thus,  at  all  events,  runs  the 
argument  of  those  who  are  buying  the  shares  now.  Other 
Colonials  which  have  improved  include  several  of  the  Cana- 
dian power  companies  engaged  in  making  munitions,  and 
whereas  these  for  some  time  past  have  been  under  a  cloud, 
they  are  now  beginning  to  develop  strength  and  enhanced 
prices.  The  buying  of  American  electric  power  shares  ia 
checked  by  the  uncertainty  that  prevails  with  regard  to  the 
manner  in  which  the  new  excess  profits  duty  in  the  United 
States  will  work  out,  and  its  effect  ufxjn  balance  sheets, 
although,  as  a  Stock  Exchange  factor,  the  experience  of  the 
London  market  is  that  excess  profits  duty  carries  little 
weight  when  the  public  are  bent  upon  buying  shares  in 
comjianies  affected  by  it. 

Brazilian  Ti-actions  have  taken  a  turn  for  the  better,  and 
are  up  to  49.  The  Anglo-.\rgentine  group  is  also  harder, 
the  first  preference  shares  and  5  per  cent,  debenture  stock 
improving.  British  Columbia  Electric  Deferred  put  on  -J  on 
the  assumption  that  the  recent,  heavy  fall  was  a  little  over- 
done, and  that  with  the  prosi>erous  coutlitions  now  prevail- 
ing in  Vancouver  this  company  should  be  able  to  take  full 
advantage  of  the  increased  trade  that  is  doing.  Amongst 
Mexicans,  there  is  nothing  much  going  on.  If  anything, 
sentiment  is  not  quite  so  good  as  it  has  been  lately,  but 
attention  is  turned  to  other  things  at  the  moment,  and  there- 
fore prices  tend  to  droop,  though  Mexican  Light  &  Power 
preferred  is  2  up. 

Ix)ndon  electric  lighting  shares  are  steady.  'Westminster 
ordinary  and  County  preference  are  both  i  harder.  It  ia 
claimed"  in  the  market  that  holders  are  mostly  investors  who, 
having  retained  their  .shares  during  the  bad  times  through 
which  the  lighting  industry  has  passed,  are  prepared  to  hang 
on  until  the  end  of  the  war,  undeterred  by  lighting  restno- 
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tions,  coal  shortage,  or  au.\  thing  else.  As  before  noted,  it  is 
thought  quit«  likely  that  there  may  be  reductions  in  divi- 
dends in  respect  of  the  cuiTent  half-year.  Gas  stocks  are 
equally  steady.  .■Viuongst  the  eloctrical  manufiu'turing  shares 
business  runs  quietly.  British  Aluininiuins  have  picked  up 
after  their  slight  decline  on  the  diviiiend  disappointment,  and 
are  now  38.s.  9d.  again.  Ediswans  arc  a  little  dull  at  los.  9d., 
while  Croiuptons  and  other  manulacturing  .shares  of  similar 
kind  are  holding  their  prices.  General  EliK'trie  preference 
gained  I.  Tlio  telegraph  manufacturing  list  is  equally  steady. 
Western  Telegraphs  have  .strengthened.  .Auglo-.Vmerican  pre- 
ferre<l  rose  1.  The  time  has  been  extended  for  presentation 
of  the  fifth.?  in  the  Oriental  Telephone  Go.  Ite  price  is  12s. 
to  I'is.  Gd.  per  fifth. 

Something  of  a  senssition  was  caused  by  a  violent  rise  in 
Vickers  upon  the  reitonited  statement  that  when  the  accounts 
are  at  length  published  the  figures  disclosed  will  be  startling. 
Vickers  have  been  singled  out  for  particular  attention,  other 
armament  shares  being  overlooked  in  the  attivity  that  has 
centred  round  the  favourite  for  the  moment.  The  rubber 
market  derived  a  little  assistance  from  the  decision  of  the 
Straits  Settlements  Government  to  supix)rt  the  industrj'  by 
making  loans  agamst  the  raw  produce,  and  by  other  expedi- 
ents, though  this  has  not  done  much  towards  reviving  busi- 
ness. A  boomlet  occurred  in  the  shares  of  the  British  Plati- 
num Co..  the  prospectus  of  which  appeared  in  the  summer 
time,  when  the  £1  shares  were  offered  at  a  premium  of 
'is.  6d.  per  share.  No  gi-CAt  rush  occurred  at  the  time,  but 
within  the  past  week  the  price  has  doubled  in  value,  and  the 
.shares,  now  10s.  paid,  were  run  up  to  2-3s.  9d.  before  react- 
ing to  18s.  9d.  Amongst  tin  and  copper  shares,  nothing 
worthy  of  note  has  occurred. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

Home  Electricity  Companies. 

Dividend  Price 

. • .  Sept.  24,  Yield 

1916.  1917.  1918.     Biseorfall,      p.c. 

Brompton  Ordinarf 9       10  6|  —  £7  17    0 

Chaxing  Cross  Ordinary     ....        .1         4  3J,  —  680 

do.        do.        do.        4JPret,..        45        4i  SJ  —  6  18    6 

Chelsea 3         5  a,;  —  7  16  10 

City  o(  London         8         8  lU  —  1    -i    3 

do.       do.    6  per  cent.  Pref .  ..66  9?  —  631 

County  of  London 7         7  9|  —  719 

do.          do.      6  per  cent.  Pref.        6         6  93  +  J  6    3    1 

Kensington  Ordinary          ....67  5J  —  6  17    7 

London  Electric        Nil     Nil  li  —  Nil 

do.        do.      6  per  cent.  Pref...        4         5  Sj  —  7  13  10 

Metropolitan 8         4  a^'g  —  6  10    7 

do.          4*  per  cent.  Pref.    ..        4J        4^  3i  —  6  18    6 

8t.  James'  and'  PaU  Mall  ....        8         9  6J  —  6  18    6 

South  London           .5         5  3  —  6  13    4 

South  Metropolitan  Pref 7         7  20/6  —  6  16    7 

Westminster  Ordinary      ..        ..7         9  6g  +J  770 

Telegraphs    and    Telephones, 

Anglo-Am.  Tel.  Pref 6         6  9&S  +1  6    'i    0 

do.             Def IJ        1.5  28l  —  6    7    8 

Chile  Telephone       8         8  74  —  568 

Cuba  Sub.  Ord 7         7  lOj  —  'e  13    4 

Eastern  Extension 8         8  1.5|  +  I  *5    2    5 

Eastern  Tel.  Ord 8         8  1581  —  »5    1    0 

Globe  Tel.  and  T.  Ord 7        7  14*'  +1  •4  16    B 

do.        do.         Pref 6         B  loj  —  5  17    1 

Great  Northern  Tel.           ....      24         22  88  —  5  15    9 

Indo-European          13        —  67i  —  5  12    6 

Marconi           15        20  4*  +  i  4    4    3 

Oriental  Telephone  Ord 10         10  34  —  8    4    0 

United  R.  Plate  Tel 8         8  7|  _  'S    3    3 

West  India  and  Panama   ....      6d.       1/3  IJ  —  "368 

Western  Telegraph            . .        . .        8         8  16J  -f  J  '4  16    3 

Home    Rails, 

Central  London  Ord,  Assented   ..4         4  62J  +2  6    8    0 

Metropolitan 1  25^  _  j  3  18    5 

do.          District          . .        . .      Nil      Nil  25  —  1  Nil 

Underground  Electric  Ordinary..     Nil      Nil  2g  —  "  Nil 

do.               do.        "A"        ..      Nil      Nil  7/-  —1/-  Nil 

do,               do.        Income   ..6         4  891  —  M  16    3 

Foreign    Trams,   Ac. 

Adelaide  Sup.  6  per  cent.  A-ef .   . .       6         6  4?  +  i  6    6    4 

Anglo-Aig.  Trams.  First  Pref.     ..        5*        54  3,.  -1-    '.  _ 

do.           do.      2nd  Pref.        . .        54        —  2j"  —  "  — 

do.          do.      BDeb S"       5  68  -n  7    7    3 

Brazil  Tractions       —        4y  ^2                

Bombay  Electric  Pref 6         6  lOJ  — "  5  11    7 

British  Columbia  Etec.  Rly.  Pfce.        5         5  58*  —  g^i    0 

do.               do.        Preferred      Nil     Nil  4li  —  Nil 

do.               do.        Deferred        Nil     Nil  35,1  ^.  i  j^j) 

do.               do.        Deb.      .          4J        4}  .57$  —  "  7    7    6 

Mexico  Trams  5  per  cent.  Bonds..      \il     Nil  49  _i  n£1 

do.           6p€r  cent.  Bonds..      Nil     Nil  42  —  Nil 

Mexican  Light  Common  . .        . .      Nil     Nil  28  —  Nil 

do.             Pref NU     NU  42  +2  Nil 

do.             1st  Bonds. ...      Nil     NU  61  —  _ 

Masupacturiso    Companies. 

Babcock  &  Wilcox              . .        . .        15        15  311  -;  3  18    9 

British  .\luminium  Ord 10        10  li"'  ''''  530 

British  Insulated  Ord 20       20  2'^'  "'  4    6    f 

British  Westinghouse  Pref.         . .          74        7*  2'"''  —  5    9    1 

CaJlenders                20       25  iSj  -J  ,s  19    1 

do.       5  Pref.     ....                   5         5  44  «ini 

Castner-Kellner       2220  il  _  ?ini 

Edison-Swan, -A"             ....__  Jt  _  Nil 

do.      do.    4  per  cent.  Deb.    ,.44  754'  —  560 

Eleotno  Construction                               74      10  l3  1    5    k 

»»^Elec.Pvef g"        6  1^  Tj  6    I  10 

„    f o-       0"i 10       10  18J  -  .5    8    1 

Henley^        35       as  ^  _  6  if    2 

do.    4^  Pref 4*        4*  4  _  k  10    k 

Indla-Rubber..        ..        ..                   1?      ^  ,71  _  4}^    6 

Telegraph  Con ..MM  "l\  ~  -III 

*OiTideiidB  s»jd  tree  of  iDooms  Tax, 


MARKET     QUOTATIONS. 

It  ghonld  be  remembered,  in  making  use  of  the  figures  appoaring 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
aad  they  may  vary  according  to  quantities  and  other  circumstances. 


Wednesday,  September  25th, 


CHEMICALS.  Ao. 


a  Aoid,  Oxalic per  lb, 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)         „ 
a  Bisulphide  of  Carbon      . .        , ,         ,, 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb, 

a        ,,        Perchlorate         , ,        . .  ,, 

a  Shellac  per  cwt, 

a  Sulphate  of  Magnesia      . .        . ,  per  ton 
a  Sulphur,  Sublimed  Flowers      ..         „ 

a        ,,  Lump       ,, 

a  Soda,  Chlorate       per  lb. 

a       ,1       Crystals         per  ton 

a  Sodium  Bichromate,  casks       . .  per  lb. 


METALS,   <tc. 
r  Brass  (rolled  metal  3"  to  13"  basis)    per  lb, 
r      ,,      Tubes  (solid  drawn)  ..  ,, 

;      ,,      Wire,  basis ,, 

;  Copper  Tubes  (solid  drawn)       ..  ,, 

r      „       Bars  (best  selected)       . .    per  ton 

r      „       Sheet  , 

r       „        Bod , 

{      „       (Electrolytic)  Bars        ..         „ 
t      „  „  Sheets     ..         „ 

(      „  „  Wire  Rods 

/      „  „  H,C,  Wire    per  lb, 

■Ebonite  Rod 

'        „        Sheet  

I  German  Silver  Wire       ..        ..         ,, 

I  Gutta-percha,  flue ,, 

I  India-rubber,  Para  fine  ..        ..         ,, 
Iron  Pig  (Cleveland  warrants)    . .    per  ton 
'     „     Wire,  galv.  No,  8,  P.O.  qual.  „ 

r  Lead,  English  Pig ,, 

J  Mercury         per  hot. 

t  Mica  (in  original  oases)  small  . .    per  lb, 
I      ,,  ,,  ,,      medium         ,, 

•■      I,  ,,  II      large  ..         ,, 

/  Silicium  Bronze  Wire     .,        ..    per  lb. 
■  Steel,  Magnet,  in  bars      . .        . .    per  ton 

r  Tin,  Block  (English) , 

I    „     Wire,  Nos,  1  to  16    ..        ..    per  lb. 


1/6 

i-ioo 

*77 

iia 

i:ii4 

•i/4 


1/8 J  to  1/1) 
£161 
«161 
£161 
£187 
£161 
£145 
1/6S 

8/- 

2/6 

9/6 

6/10 

3/4 
Nom, 
£37 

Nom. 

6d,  to  8/- 

8/6  to  6/. 

7/6  to  14/.  «  np. 

1/10 


a  Q,  Boor  &  Co, 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


Quotations  supplied  by— 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  A  Lowe. 

/  Richard  Johnson  &  Nephe 

n  P.  Ormiston  &  Sons. 

r  W.  P,  Dennis  &  Co. 


Electric  Vehicle  Progress. — It  is  interesting  to  note  tliat 

according  to  the  L'ujlit  Cnr  and  Cycle-Cur  great  strides  have  been 
made  in  Switzerland  in  the  use  of  electric  vehicles,  and  not  only 
are  big  three-ton  lorries  for  use  in  road  construction  and  watering 
carts  for  use  in  town  seen  frequently,  but  also  mail  oars,  omnibu.-ies 
for  hotels,  and  private  cars  for  doctors  and  others.  This  .speaks 
well  for  the  "  electric  "  when  it  is  remembered  that  Switzerlaml  is 
not  by  any  means  a  flat  country.  An  interesting  point  in  connec- 
tion with  the  charging  of  batteries  is  mentioned  :  the  method 
entaOs  the  minimum  amount  of  trouble.  A  contact  is  arranged  in 
the  garage,  and,  before  leaving  the  car  for  the  night,  the  driver 
merely  pushes  in  the  plug  connection  and  the  current  does  the  rest. 
When  the  car  battery  is  fully  charged  the  current  is  automatically 
cut  off.  The  use  of  ''  electrics  "  in  .Switzerland  for  invalids  is  not 
overlooked,  and,  aa  a  result,  a  very  neat  and  comfortable  electrically- 
propelled  bath  chair  has  been  produced. 

The    Electrical    Poultry    Farm. — An    ingenious    New 

Hampshire  poultry  man  feeds  his  l,."iOO  hens  with  one-tenth  the  labour 
this  work  entails  on  other  commercial  poultry  farms  of  similar  size, 
says  the  Srirntitii-  American.  This  result  is  accomplished  with 
six  electric  feed  distributors,  each  of  which  has  a  capacity 
of  22  bushels  of  mixed  grain.  An  electric  time  clock  is  set  to 
operate  the  feeder  five  times  a  day,  at  which  times  grain  is  scattered 
automatically  over  4,.i26  sq.  ft.  of  floor  space.  The  grain  hoppers 
hang  within  1  ft.  of  the  floor  ;  the  time  clock  sets  in  operation  an 
electric  motor,  mounted  on  a  short  vertical  shaft,  and  opens  the 
outlet.  As  the  grain  drops  a  revolving  paddle  scatters  it  around. 
Other  devices  used  on  the  farm  include  "Electrically  driven  food  amJ 
grain  mixers,  and  an  electric  fence  which  was  erected  to  pievent 
thieves,  foxes,  fcc,  stealing  the  poultry.  The  fence  is  double,  the 
inner  one  being  of  ordinary  chicken  wire  to  protect  the  chickens 
from  the  outer  wires,  which  are  kept  charged  at  220  volts.  Signs 
posted  at  frequent  intervals  announce  the  fact.  The  fence  is  set 
4  ft.  within  the  boundaries  of  the  property.  Thus  the  owner  is 
within  his  legal  rights,  as  any  person  coming  in  contact  with  the 
fence  has  already  trespassed.  It  is  stated  that  the  fence  has  many 
times  justified  its  cost. 
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THE     MUNICIPAL    TRAMWAYS     ASSOCIATION 
(INCORPORATED). 


Annual  Conierence  at  Leicester, 


Yesterday  the  17th  annual  Conference  of  the  Municipal 
Tramways  Association  was  to  be  opened  at  the  Town  Hall, 
Leicester.  After  a  reception  had  been  held  by  the  Mayor 
(Alderman  Xorth,  J.P. )  and  the  Tramway  Committee,  the 
presidential  addre.ss  was  to  be  delivered  by  Alderman  S.  Flint, 
J. P.,  chairman  of  the  Corporation  Tramways  Committee, 
Leicester.  Welcoming  the  members  to  Leicester,  the  presi- 
dent remarked  that  this  was  the  first  time  the  annual  con- 
ference had  been  held  there,  and  gave  some  interesting 
particulars  regarding  the  liistory  of  the  town,  which  for 
over  1,000  years  enjoyed  the  distinction  of  being  called  a 
city.  He  emphasised  the  enormous  amount  of  work  that 
bad  been  done  by  the  Executive  Council  during  the  past 
year,  and  the  burden  placed  upon  the  secretaries — first  Mr. 
Fearnley,  then  Mr.  Spencer,  the  present  secretary.  Mr. 
Hamilton  and  Mr.  ilcElroy  had  also  rendered  signal  service 
to  the  Association  during  the  year. 

Referring  to  the  more  important  matters  that  had  arisen 
since  the  last  Conference,  Aid.  Flint  mentioned  the  questions 
of  Coal  Conservation  and  Electric  Power  Supply,  and  of  the 
creation  of  Joint  Industrial  Councils  as  suggested  in  the 
Whitley  Report.  On  the  last-named  subject  they  had  had 
several  conferences  with  the  men's  representatives,  and  the 
outlines  of  a  scheme  would  be  submitted  to  the  members 
for  consideration  at  an  early  date. 

The  continued  advances  in  wages  and  materials  had 
placed  heavy  burdens  on  many  undertakings,  necessitating 
further  increases  in  fares.  The  Association  had  conferred 
with  the  Tramway  and  Light  Railway  Association  on  this 
matter,  and  with  the  Board  of  Trade,  with  the  result  that 
Parliament  had  given  authority  to  the  Board  to  raise  the 
statutory  limits,  under  certain  conditions. 

An  application  for  a  further  increase  of  bonus  of  l-Jh  per 
cent,  was  put  in  by  the  National  Transport  Workers' 
Federation  on  behalf  of  the  Amalgamated  .Association  of 
Tramway  and  Vehicle  Workers.  The  claim  was  submitted 
to  the  Committee  on  Production,  and  after  a  long  hearing, 
during  which  the  case  was  put  forward  elaborately  for  both 
sides,  the  men  were  awarded  .js.  per  week  increase  of  bonus, 
whilst  the  claim  on  behalf  of  the  women  was  dismissed. 
To  their  surprise,  an  appeal  was  made  against  the  award  as 
regarded  the  women,  and  although  this  part  of  the  case  was 
fully  argued  and  considered  before  the  award  was  given,  the 
Committee  on  Production,  after  further  consideration, 
gi'anted  the  5s.  extra  bonus  to  the  women,  thus  reversing 
its  former  decision,  in  spite  of  the  fact  that  it  was  clearly 
proved  that  it  cost  much  more  to  run  the  cars  by  women 
than  by  men.  This  raised  a  very  serious  question.  If  one 
side  to  an  arbitration  were  allowed  to  appeal  against  an 
award,  then  the  other  side  might  claim  the  same  right,  and 
that  might  lead  to  serious  results. 

Another  matter  of  considerable  interest  was  the  appoint- 
ment of  the  Tramways  (Board  of  Trade)  Committee. 

All  the  indications  were  that  they  would  have  to  carry 
on  under  greater  difficulties  than  any  they  had  yet  had  to 
face,  while  most  of  them  had  private  difficulties  and  sorrows 
to  meet.  Meanwhile,  let  them  do  all  they  could,  indi- 
vidually and  collectively,  to  assist  the  Government  in 
carrying  on  the  war  to  a  successful  issue. 

The  next  item  on  the  agenda  was  a  paper  by  Mr.  Ernest 
Hatton,  engineer  and  general  manager  of  the  Newcastle 
Tramways,  of  which  an  abstract  follows. 


The  Post=War  Position  of  Electric  Power  Supply. 

Bv  ERNEST  HATTON. 

{Abulruct   of, paper  to   be   read   before  the  Municipal  Tbam- 
'.v.\is  AssocuTiON  at  Leicester,  September  26f/i.) 

Investigations   into  our  past  efforts  have  produced  tno  re- 
ports on  electric  power  production,  which,   whilst  condemn- 
'"ttg  us  for  our  apathy,  contain  many  valuable  suggestions 
^lectiic   power   and    most   other   commodities   can    be    pi' 


duced  very  cheaply  in  large  quantities  w-ith  proper  facilities 
in  most,  large  commercial  centres  in  this  country,  but  it  is 
the  economical  distribution  of  such  commodities  which  ulti- 
mately determines  the  price  of  any  article.  The  cost  of  elec- 
ti-icity  as  between  producer  and  user  is  therefore  largely 
influenced  by  the  charges  on  capital  outlay  in  bringing  the 
product  or  supply  to  the  user. 

The  reports  above  mentioned  insinuate  that  we  have  only 
in  the  past  been  dealing  with  the  subject  in  a  playful  mood, 
and  that  it  we  do  not  now  alter  our  methods  we  shall  be 
hopelessly  left  behind  by  other  nations.  Criticism,  however, 
on  our  past  conduct  does  not  get  rid  of  our  annual  charge& 
on  existing  undertakings,  and  these  charges,  coupled  with 
(he  new  annual  charges  on  capital  account  on  the  proposals 
ni  these  reports,  will  ultimately  be  the  measm-e  of  our  future 
success  and  charges  for  electric  power,  reduced  of  course  in 
proportion  by  the  influence  that  increased  output  wiU  have 
it  these  schemes  are  developed.  At  present  this  is  an  un- 
known quantity,  but  must  subsequently  be  very  great.  Even- 
then,  however,  we  njust  bear  in  mind  that  wages  and  every- 
thing which  counts  in  the  production  of  electric  power  will, 
for  many  years  be  a  determining  factor  upon  cheap  power 
supply,  so  that  in  some  cases  it  may,  even  under  the  most 
favourable  circumstances,  be  some  time  before  we  again  get 
inclusive  prices  per  unit  which  will  compare  with  the  charges 
made  in  1914;  but  in  the  years  to  come,  if  the  schemes  or 
some  modification  of  them  ■  as  outlined  in  the  reports  are 
adopted,  it  must  ultimately  lead  to  a  general  reduction  in- 
charges,  to  the  great  benefit  of  the  country. 

Any  scheme  of  general  power  supply  if  it  is  to  be  a  success 
inu.st  within  a  reasonable  period,  by  its  more  econominacl  work- 
ing and  production  on  a  large  scale,  be  able  to  carry  on  its 
back  the  annual  charges  upon  the  plant  which  wiU  be  super- 
seded or  closed  down  by  its  adoption,  and  it  seems  to  me 
that  much  of  the  plant  which  will  be  superseded  in  some  areas 
under  the  proposed  schemes  could  weD  be  transfeiTed  to  areas 
with  lesser  immediate  demands,  and  be  in  the  meantime  used 
with  advantage,  or  suitably  disposed  of.  leading  to  great 
capital  saving  and  consequently  lower  annual  charges  upon 
the  accounts.  The  subject  therefore  in  the  first  instance  re- 
quires an  impartial  survey  of  the  proposed  areas,  the  plant 
requirements  for  the  areA  and  the  best  use  some  of  the 
existing  plant  (which  must  make  way  for  plant  of  greater 
capacity)  can  be  put  to  in  order  that  the  new  capital  charges 
can  he  kept  within  reasonable  limits.  Where  demands  are 
heavy,  of  course,  the  existing  plant  will  have  to  be  kept  in 
commission  until  the  larger  and  more  efiicient  plant  decided 
upon  for  the  several  areas  can  be  brought  into  operation,  and 
therefore  these  matters  should  be  decided  without  delay ;  a 
progi-amme  for  each  area  could  then  be  settled,  and  with  a 
clearing  house  for  making  the  best  use  of  existing  plant 
superseded  under  these  schemes,  the  greatest  economy  ^n 
capital  expenditui'e  would  be  obtained. 

If  the  authorities  decide  upon  the  electrification  of  the 
raOways,  the  whole  policy  of  the  counti'y  -ndth  regard  to 
electric  supply  will  require  to  be  treated  from  a  wider  stand- 
point altogether.  The  existing  plant,  whilst  no  doubt  suit- 
able for  ordinary  commercial  purposes,  would  not,  either  n 
capacity  or  general  location  in  many  cases,  be  suitable  for 
the  larger  purposes  under  review. 

Take  the  case  of  an  isolated  tpwn  with  its  own  power 
station  working  economically  according  to  its  present  de- 
mands, located  on  the  main  fine  of  any  of  our  principal  rail- 
ways; should  that  main  Line  subsequently  be  electrified,  then 
rarely  w-ould  it  be  advantageous  to  extend  the  small  local 
power  station  to  meet  the  larger  demands  unless  it  was  most 
favourably  situated  in  regard  to  the  e-ssentials  for  cheap  power 
production  on  a  large  scale.  Generally  the  most  advanta- 
geous way  of  dealing  with  such  a  case  would  be  to  shut  Aovm 
this  small  local  station  as  a  generating  centre  and  to  make 
it  a  sub-station  of  the  greater  electric  supply  to  the  railway 
system  passing  through  the  town.  It  is  therefore  vital,  to 
deal  with  this  subject  in  its  broadest  and  truest  sense,  that 
.some  declaration  should  be  made  by  the  authorities  at  the 
earliest  possible  moment. 

If  the  railw-ays  ai-e  electrified,  they  wUl  bring  power  sup- 
plies into  ahnost  every  area  in  this  country,  since  it  is  so 
well  served  by  railways.  Some  areas  will  be  able  to  produce 
ixjwer  at  lower  costs,  than  other  areas  not  possessing  the  same 
advantages,  and  a  question  which  should  receive  the  closest 
attention  of  the  authorities  is  whether  standard  rate.s  and 
charges  should  eventuaUy  be  .set  up.  In  the  event  of  differen- 
tial rates,  the  tendency  will  be  in  the  future  for  intense  de- 
velopment in  some  areas,  as  undertakings  will  gravitate  to 
those  areas  supplying  power  at  the  cheapest  rates,  whereas 
I  am  of  opinion  that  general  development  all  over  the  country 
should  be  encouraged  instead  of  intensive  development  in  some 
areas.  This  would  ultimately  give  the  greatest  benefit  to  the 
population,  especially  with  regard  to  housing,  &c.,  and  food 
supplies. 

Some  areas  will  have  the  advantage  of  waste  heat  from 
certain  manufactures  and  processess.  and  where  possible  the 
election  of  works  having  a  surplus  of  waste  heat,  which  could 
advantageously  be  used  in  the  generation  of  power,  should  be 
encouraged  in  areas  not  now  enjoying  these  advantages.  This 
is  a  matter  that  may  require  the  parental  control  of  the 
Government   of   the   day. 

I  am  of  the  opinion,  having  in  mind  the  existing  electnc 
)x>wer  developments  of  the  North-East  Coast,  that  an  area 
embracing  the  North  Riding  of  Yorkshire  and  the  counties  of 
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Northumberland  and  l)iiiiiaiii  should  be  chosen,  in  the  lust 
instajice,  for  a  practical  demonstration  of  the  policy  of  general 
power  supply  operating  over  a  large  area  under  one  authoritfy. 
and  the  experience  gained  thereby  would  be  of  the  greatest 
benefit  to  other  areas  of  the  country.  The  constitution  of  the 
power  boards  set  up  in  the  areas  should  in  every  case  hav.' 
a  majority  control  of  public  representatives  elected  by  the 
an^a,  together  with  the  representatives  of  large  consumera. 

All  generating  stations  in  the  area,  together  with  the  main 
transmi.^aion  system  of  the  area,  including  the  power  supply 
to  railways  and  all  public  bodies,  should  be  under  control  ■"! 
the  board,  bnt  those  localities  or  towns  where  preference  s 
in  favour  of  local  distribution  should,  in  the  first  instance,  be 
allowed  to  act  in  that  capacity  only ;  but  in  any  case  the 
power  generation  and  supply  mains  must  for  obvious  reasons, 
be  under  the  complete  control  of  the  power  board. 
{To   be  continued.) 


AN     ELECTRIC     AMBULANCE. 


Everyone  has  noticed  the  innmnera.ble  examples  of  vehicles 
of  all  conthtions  and  .sizes  utilised  in  pre-war  days  of  normal 
transport,  for  trade  purposes,  which  have  during  the  last  four 
years  been  turned  to  account  to  do  duty  with  auxiliary  hos- 
pitals or  volunteer  forces  as  emergency  ambulances.  The 
majority  of  such  vehicles  have  been  converted  by  the  mere 
substitution  of  internal  fittings  embodied  for  trade  purposeji 
by  stretchers  and  supports  for  them.  This  sort  of  improvi- 
sion  might  answer  the  purpose  if  only  slightly  wounded 
jnen  were  to  be  can-ied,  but  for  those  more  severely  wounded 
it  would  leave  much  to  be  desired,  unless  the  converted 
vehicle  was  a  particularly  smooth-running  machine.  Some 
makes  of  vehicles  are  naturally  more  adaptable  to  conversion 
for  this  class  of  duty  than  others,  and  it  would  seem  to  us 
that  in  this  respect  the  electric  vehicle  would  approach  more 
nearly  to  the  ideal  than  any  other  type.  There  we  have 
a  class  of  machine  which  possesses  certain  qualifications  for 
ambulance  work.  It  is  simple  to  start,  and  is  smooth-running 
in  opera.tion,  not  being  subject  to  jerky  gear-changing,  as  's 
its  petrol  consort. 

Messrs.  R.  Walker  &  Sons.  Ltd.,  the  makers  of  Wolsey 
clothing,  of  Leicester,  soon  after  the  outbreak  of  hostilities 
converted  a  i-ton  Edison  van  for  duty  as  an  emergency 
ambulance.  A  solid-tired  2-tonner  might  be  considered  some- 
what cumbrous  for  this  delicate  class  of  duty,  the  smooth- 
running    of    the    vehicle,    however,    amply    compensates    this 


has  been  in  regular  daily  use  since  November,  1914,  for  the 
carrying  of  Wolsey  undenvear  and  other  goods  between  the 
film's  various  factories  in  Ijeicester,  steam  wagons  being 
utilised  for  the  carriage  of  goods  between  the  country  fac- 
tories and  Ix-icester.  During  the  period  of  the  war  the  firm 
has  been  almost  exclusively  occupied  in  the  manufacture  of 
hasiory  goods  for  Army  and  Navy  purposes,  the  van  being 
consequently  utih.sed  for  this  purpose. 

Since  1915  the  loc;il  V.A.D.  has  made  very  considerable  use  of 
the  van  for  ambulance  purpo.ses,  for  the  ca.rriage  of  wounded 
between  the  hospital  trains  and  the  local  hospiUils,  calling  on 
it  for  this  purpo.sc  whenever  the  trains  arrive.  To  meet  this 
emergency  the  hinged  doors  of  the  van  are  made  to  lift  off, 
so  that  a  loose  curtain  on  a  rod  may  be  installed.  Inside  the 
van  skids  are  provided  which  can  be  quickly  attached,  en- 
abling the  stretchers  to  slide  thereon.  Eight  stretcher  cases 
are  carried  at  once,  there  being  four  on  each  side  arranged 
bunk  wise,  or  four  on  the  floor  and  four  suspended  from  the 
ixwf,  end  on,  leaving  an  alley-way  down  the  centre  for  the 
orderlies. 

The  van  is  admirably  suited  for  this  class  of  work,  not  only 
owing  to  the  number  of  stretcher  ca.'^es  which  it  carries  at 
one  time,  but  also  due  to  its  smooth  running  and  freedom 
from  violent  acceleration,  enabling  the  worst  cases  to  be 
carried  with  comfort. 

The  owners  assure  us  that  they  feel  justified  in  saying  that 
the  van  has  done  good  service,  and  has  proved  very  reliable. 


THE     METRIC     SYSTEM. 


I'lii.  1.— A  2-TO.M  EuisoN  Electric  Emergency  Ambulance 


lK)ssible  disadvantage.    It  strikes  us  as  being  a  commendable 
emergency   conversion. 

The  chassis  of  the  vehicle  refen-ed  to  (fig.  1)  is  a  2-ton  Edison 
electnc  Detroit  model,  fitted  with  a  5-h.p.  motor  with  con- 
troller and  Edison  battery.  A  large  covered  body  is  fitted,  being 
;  i  J°^^-  ''^®"?t'  ^  ^'•,  9  '°-  '"'Jde  at  the  top,  and  cambering 
^-  X,  \  .^-  ■";"^®  =>*  ^^'^  bottom,  while  the  roof  is  5  ft.  3  in 
high  at  the  sides,  and  5  ft.  S  in.  in  the  centre.  It  is  built 
of  wood  framing,  with  3-ply  wood  for  panels,  and  stained  and 
v.arnished  a  medium  oak  colour,  with  red  wheels,  black  wings 
".ll,.I^'^  ''"^i  I"''  '"^i"';  T^«  '^^b  of  the  vehicle  is  entirely 
.  oveied  in  mth  hinged  glass  screens,  there  being  a  glass  door 
.It  the  near  sade.  and  a  lowering  glass  light  at  the  driver's 
«ide.  enabling  him  to  give  the  necessary  direction  signals 
wtien  on  the  road. 

the 


>:•■,«''' wfc  ^'^yv%  P''^*?^  a'-e  ^^^^^  o°e  on  eaeh  side  of  .ue         m    rue 
van,   with   a       Wolsey       head   embos,sed   thereon.     The  van         .system 


The  British  Science  Guild  has  invited  the  special  attention  of 
the  Minister  of  Reconstruction  to  the  importance  of  making 
every  possible  effort  to  encourage  the  introduction  into  the 
United  Kingdom  of  the  metric  system  of  weights  and 
measures,  in  connection  with  his  endeavours  to  preserve  and 
develop  the  trade  and  industries  of  the  Empire.  The  subject 
has  long  engaged  the  attention  of  the  Guild  as  a  matter  of 
vital  importance  to  commercial  and  industrial  prosperity. 
The  Guild  apixiinted  a  committee  to  consider  the  subject,  and 
received  a  report,  framed  with  a  view  to  immediate  prelimi- 
nary action  on  the  assumption  that  the  expediency  of  the 
adoption  of  the  system  is  generally  recognised,  and  dealing 
mainly  with  the  practicable  methods  for  bringing  it  about. 
The  first  step  is  to  make  it  cleax  that  the  table  of  equiva- 
lents in  the  Schedule  to  the  Order  in  Council  of  May  19th, 
1898,  may  be  adopted  for  all  practical  purposes,  and  the 
metre  as  therein  defined  taken  as  the 
standard.  In  '  schools  and  educational 
institutions  attention  should  at  once  be 
more  seriously  dii'ected  to  the  use  of 
the  decimal  "system  of  calculating  in 
simple  units  of  length,  weight,  and 
•  ■urrency. 

The  Guild  considers  it  all-important 
that  learners'  should  not  be  allowed  to 
look  upon  decimalisation  and  the 
niptric  system  as  an  "extra"  .subject; 
a  defijjite  pronouncement,  emanating 
fi'om  the  Ministry  of  Reconstruction, 
to  the  effect  that  the  prospects  of  the 
coming  generation  in  all  business 
careers  will  depend  upon  a  thorough 
knowledge  of  the  subject,  may  be  of 
great  value,  and  it  should  be  clearly 
announced  that  it  will  be  tested  in  all 
examinations  for  Government  employ- 
ment. 

In     actual     ti-ade     and     manufacture 
Government  influence  may   be   brought 
to   bear   with    the   aim    of   making   the 
use  of  the   metric  system   the   practice 
before  any  attempts  are  made  to  enforce 
it  by  compulsion.      If  it  wore  generally 
known  that  it  would  be  made  compul- 
sory in,   say,  five  years,   there  is  every 
reason    to    believie    that    it    would    be 
voluntarily    adopted    within    that    time. 
In   the  meantime.   Government  Depart- 
ments  could   take   such   steps   to  make 
it  more  convenient  for  the  commercial  and   industrial  com- 
munity to  accept  and  accelerate  the  change  rather  than  to 
reisi.st  it.     In  this  connection  the  report  points  to  : — ■ 

(a)  The  adoption  of  metric  standards  in  Government  publi- 
cations inviting  tenders,  &c.,  without  giving  equivalents  in 
British  standards,  except  such  general  indications  as  may  be 
thought  ab.wlutely  necessai-y  as  a  guide.  British  merchants 
and  manufacturers  engaged  in  export  trade  have  long  had 
to  accommodate  themselves  to  dealing  with  such  publications 
in  conducting  a  large  part  of  their  business. 

(h)  The  especial  pow'er  of  the  Government  at  the  present 
time  to  insist  on  the  use  of  the  metric  system  by  the  rail- 
way companies  w^henever  required  by  the  tonsigiiors.  The 
refusal  by  these  companies  to  accept  consignment  notes  made 
out  in  the  metric  system  has  been  one  of  the  great  obstacles 
in    the    way   of   manufacturers   who   have   tried    to   use   the 
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Comparative  tables  should  be  prepared  and  distributed  free 
<d  cost,  or  at  a.  nominal  price. 

With  a  view  to  making  an  easy  beginning  in  the  process  of 
displacing  existing  habits,  it  is  suggested  that  an  immediate 
£tart  should  be'  made  with  the  currency,  which  involves  only 
the  decimalisation  of  an  existing  standard.  For  the  same 
reasons  the  tables  first  circulated  for  practical  use  should  be 
made  as  simple  as  possible. 

The  report  of  tiie  Committee  states  that  the  metric  system 
should  not  be  regarded  merely  as  an  interesting  alternative 
system  for  educational  pui-poses,  with  a  view  to  occasional 
"  practical  application  hereafter.  Eather  should  it  be  taught' 
as  a  fundamental  system,  and  the  standards  now  in  use, 
with  their  multiples  and  sub-divisions,  regarded  as  obsoles- 
■  cent  variants  which  for  practical  purposes  it  is  necessary  to 
understand  and  apply  under  existing  circumstances. 

In  actual  business  practice  an  abandonment  of  superfluous 
denominations  occurring  in  the  existing  standards  would  be 
temporarily  useful  as  a  preliminary  step.  In  .America  and 
in  some  of  our  Colonies  the  weights  of  railway  wagons  are 
expressed  in  lb.,  instead  of  using  four  columns  for  tons, 
•cwt.,  qr.,  lb.  Simplification  of  existing  British  practice  by 
absolute  abolition  of  such  superfluity  would  be  a  good  pre- 
paration for  the  eventual  substitution  of  the  single  deci- 
malised metric  unit  for  the  diverse  units  now  employed. 

The  experience  of  the  well-known  firm  of  Kynoch  &  Co., 
Ltd.,  is  cited  in  a  letter  dated  February  2nd,  1917,  from  the 
chairman  of  that  company,  as  follows:  — 

"  We  tried  very  hard  to  introduce  the  metric  system  into 
these  works,  but  we  had  to  give  it  up  in  most  of  our  depart- 
ments. We  could  get  nobody  to  invoice  to  us  in  that  system. 
and  therefore  everything  had  to  be  translated,  which  more 
than  made  up  for  the  saving  that  the  internal  use  undoubt- 
edly achieved. 

"  An  an  instance  of  our  difficulties,  the  i-ailway  companies 
refused  to  accept  goods,  consignment  not-es  for  which  were 
made  out  in  the  metric  system. 

"  The  people  who  used  it  appreciated  it  very  much,  and 
■we  have  retained  it  still  in  those  shops  that  have  no  commu- 
nication  with   the  outside  world. 

"  We  consider  that  the  universal  adoption  of  the  system 
■would  be  an  ijnmense  advantage  and  economy  for  this  coun- 
try, and  we  would  suggest  that  the  use  of  both  systems 
ehould  be  legalised  for  some  four  or  five  years,  after  which 
the  metric  should  be  compulsory. 

"If  everybody  knew  it  had  to  come,  I  think  the  change 
.would,  for  the  most  part;  be  made  within  two  or  three 
years." 

The  adoption  of  the  system  in  Government  annoimcements. 
contracts,   and   communications,   beginning  with  easily  prac- 
ticable cases,  could  be  extended  with  increasing  familiarity, 
and   ultimately   supplemented   by   an   absolute   refusal   to  re- 
•ceive  tenders,  invoices,  and  other  communications  expressed 
in  any  other  system.     Such'  a  course  would  lead  the  way  to 
r    legislation  following  the  same  lines,  but  not  abruptly  prohi- 
biting old   business  habits.     If   contracts   were   made   unen- 
forceable in  the  Law  Courts  except  in  the  terms  of  the  metric 
system,  and  the  exjjense  of  officially  certified  conversion  into 
that  system  of  the  terms  used  in  the  contract  were  put  upon 
the  litigant  party  seeking  relief,  it  would  go  a  long  way  to- 
wards compelling  universal  adoption.     \t  the  same  time  it 
1    would   not   make   people   immediately   liable   to   penalties,   or 
I    render  their  dealings  absolutely  nugatory  if  they   chose,   at 
i    their  own  risk  and  for  the  present,  to  express  their  contracts 
in   weights  and  measure  more  familiar  to  tbeni.     It   would 
facilitate  the  introduction  of  compulsion  within  a  reasonable 
1    time. 

I  The  decimalisation  of  the  monetary  unit  would  plainly 
i  bring  advantages  similar  to  those  resulting  from  the  decimal 
(  sub-division  of  the  meti-e.  The  Committee,  in  conclusion, 
j  calls  attention  to  the  following  pubhcations  of  considerable 
j    importance  :  — 

I  .  (a)  A  paper  on  "  Great  Britain's  Interest  in  the  Metric 
i  System  of  Weights  and  Measures,"  reprinted  from  the  Elec- 
1  TRic.tL  Review  of  March,  1918,  and  published  by  the  Decimal 
■    Association. 

(6)  An  article  published  in  the  Electrical  Review  of 
'  March,  1917,  dealing  (amongst  other  things)  with  the  un- 
founded apprehension  of  merchants  and  manufacturers  with 
regard  to  changes  of  machinery,  tools,  designs,  patterns,  &c.. 
which  they  imagine  to  be  involved  in  the  adoption  of  the 
metric  system,  and  with  regard  to  the  preparation  and  use 
of  comparative  tables. 

[c]  "  RecueO  de  Coefficients  pour  la  Conversion  des  Poids, 
Mesures,  et  Monnaies  au  Systeme  Metrique,  Decimal." 
Third  edition,  1914.  (Published  in  Rome  by  the  Imprimerie 
de  rinstut   International  d'Agriculture.) 


THE     UTILISATION     OF     WASTE     HEAT 
FROM     OPEN-HEARTH     FURNACES. 


Cable    Insulation. — It    has    been    shown    that    cables 

insulated  with  mineral-ba.oe  compounds  have  greatly  reduced  dielectric 
losses,  comparetl  with  those  insulated  with  vee:etable-base  com- 
pounds, says  the  liiifiineer.  It  has  been  further  shown  that  cable 
ratinijs  under  some  conditions  were  more  than  doubled,  and,  on  the 
average,  could  be  increased  20  or  30  per  cent,  when  the  mineral - 
base  insulating  compounds  were  used.  A  start  has  been  made  in 
America  in  the  matter  of  preparing  specifications  covering  dielectric 
losses  in  cables.  Engineers  of  some  of  the  principal  cable 
manufaoturers  have  agreed  to  co-operate. 


By  TH01L\.S  B.  MACKENZIE,  M.I.Mech.E.  (Motherweliy 


(^Abstract  of  paper 


■id  before  the  Iron  and  Steel  Institute. 
'      September,  1918.) 

In  this  paper  the  author  gives  particulars  of  experiments  on  the 
generation  of  steam  by  the  waste  heat  from  open-hearth  furnaces. 
The  first  attempt  was  made  20  years  ago  with  boilers  of  the  Cornish 
type  ;  the  waste  gas  from  the  furnace  was  divided  into  three 
streams,  each  of  which  travelled  once  along  the  length  of  the  boOer. 
reuniting  again  at  the  chimney  end.  Owing  to  the  cooling  effect 
on  the  gases,  the  draught  of  the  furnaces  was  reduced  to  such  an 
extent  that  their  operation  was  slowed  down  sufficiently  to  compel 
this  attempt  to  recover  the  waste  heat  to  be  abandoned.  It 
occurred  to  the  author  that  the  placing  of  an  induced  draught  fan 
beyond  the  boiler  would  be  a  solution,  and  an  experimental  boiler, 
economiser,  and  fan,  on  the  lines  he  advocated,  were  attached  to 
one  of  the  smaller  furnaces  in  the  works. 


Lav-out  of  Plant. 


The  furnace  was  an  acid-lined  open-hearth  furnace  of  30  tons 
<  nominal   capacity.       The    boiler  was     of   the   Babcock  i  Wilcox 
water-tube  type,  having  a  heating  surface  of   1,619  sq.   ft.      In 
series  with  the  boiler  was  placed  a  Green  economiser.  having  a 
heating  surface  of  720  sq.  ft.   The  fan  was  of  the  Keith  &  Blackman 
tyne,  having  an  impeller  20  in.  in  diameter  driven  by  a  variable-speed 
direct-current  motor  of  20    B.H.P.      After   some   minor    troubles 
had   been   overcome,    the    installation   was    got     to   work    satis- 
factorily, and  a  test  was  made  extending  over  a  period  of  1 1 1  hours, 
in  order  that  a  fair  average  from  all  conditions  of  the  furnace 
would  be  arrived  at. 
The  mean  values  of  the  observed  data  are  as  follows  : — 
Temperature  of  ''  products"  entering  boiler  ...     504°  C. 

Temperature  of   "  products  "   leaving  boiler  and 

entering  economiser       ...         ...         ...         ...     254°  C. 

Temperatm^e  of  "  products  "  leaving  economiser  and 

entering  fan         ...         ...         ...         ...         ...     169°  C. 

Temperature  of  cold  feed  entering  economiser     ...       11'6' C. 
Temperature  of  hot   feed  leaving  economiser  and 

entering  boiler 117'8°  C. 

Steam  pressure  per  sq.  in.  ( gauge")  ...         ...         ...     86^5  lb. 

Weight  of  water  evaporated  per  hour,  actual        ...     2,4401b. 
Weightof  water  evaporated  per  hour."fromandat"     2,800    „ 
Weight  of  water  evaporated"  from  and  at"  persq.  ft. 

of  boiler-heating  surface  ...         ...         ...     1'73  lb. 

Natural    draught    of    chimney  with    boiler,   &c.. 

dampered  off       0'6-in.W.G. 

Draught  at  base  of  chimney  with  boiler,  &c.,  on 

fan  running         ...         ...         ...         ...         ...     0"8  ,,      „ 

Probable  volume  of  ''products"  at  s.t.p.  passing 

through  boiler,  economiser.  and  fan  per  hour     380,000  ft.' 
Efficiencies. — Boiler,  35'o5  per  cent.  :  economiser,  14"48  per  cent.  : 
over-all.  3780  per  cent. 

The  fan  absorbed  14  3  Board  of  Trade  units  of  electricity  per 
hour.  The  amount  of  steam  generated  was  1,084  lb.  per  ton  of 
ingots. 

If  the  steam  generated  per  hour  had  been  used  in  a  modera 
turbine  with  a  good  vacuum  to  generate  electrical  energy,  the 
amount  generated  would  have  been  : — 

1580  B.T.  units. 
Deduct  amount  used  by  fan  ...        14^3     ,,        „ 

Leaving  a  net  amount  of  energy 

available  for  outside  work  of...      1437     ,,        ,, 
Assuming  boiler  fuel  to  have  a  calorific  value  of  6,700  Ib.-calories 


312 


THE    ELECTRICAL    REVIEW.  [Voi.83.  nv  2,131,  skptkmber; 


;7,  1918, 


per  lb.,  and  that  ordinary  steelworks  boilers  have  an  efficiency  of 
lio  per  cent.,  the  fuel  eqnivalent  of  the  steam  generated  was  3,iT  lb. 
per  hour,  equal  to  l.")8'7  per  ton  of  ingots. 

If  we  divide  the  net  amount  of  electric  energy-  available  for 
outside  work  by  the  rate  of  production  of  infrots,  we  obtain  (i3'S6 
Board  of  Trade  units  per  ton,  an  amount  which  should  be  sufficient 
to  roll  the  steel  produced  by  the  furnace. 

These  results  havinjf  demonstrated  that  the  author's  arran-re- 
ment  was  quite  practicable,  and  did  not  in  any  way  interfere  with 
the  furnace  output,  it  was  decide<l  to  provide  a  new  smcltinjj-shop 
in  process  of  erection,  and  containing-  open-hearth  furnaces  of 
4.5  tons  nominal  capacity,  with  similar  equipment. 

The  equipment  consists,  for  each  furnace,  of  a  Babcock  A:  Wilcox 
water-tube  boiler,  havin?  aheatinp  surface  of  1,827  sq.  ft.  ;  a  Green 
economiser  havinsr  a  heating  surface  of  900  s(i.  ft.,  and  a  Keith  and 
Blackman  fan  with  an  impeller  30  in.  in  diameter,  driven  by  a 
variable-speed  direct-current  motor  of  40  b.h  p. 

This  plant  was  finished  and  put  to  work  shortly  before  the  war 
broke  out,  so  that  no  tests  were  made  of  its  performance.  Since 
the  war  the  author  has  been  jointly  responsible  for  adding  seven 
boilers  and  fans  to  old  furnaces  and  ten  to  new  furnaces,  and  it  is 
unfortunate  that  the  theory  was  not  developed,  as,  had  it  been 
done,  larger  boilers  would  have  been  used  and  more  steam 
obtained. 

The  results  of  numerous  other  tests  are  given  in  the  paper  in 
great  detail,  and  are  fully  discussed  by  the  author. 

None  of  the  boilers  above  referred  "to  were  provided  with  super- 
heaters, but  there  is  no  doubt  that  such  could  be  quite  well  applied 
with  the  advantage  of  obtaining  steam  containing  a  greater  store 
of  energy. 

With  regard  to  the  actual  setting  of  the  boiler,  economiser,  and 
fan,  it  IS  important  to  keep  the  passages  short  and  direct,  avoiding 
all  quick  bends,  also  to  do  everything  possible  to  prevent  air  leak- 
age. There  must  also  be  provided  plenty  of  explosion  doors,  which 
must  be  air-tight  when  closed.  So  important  is  the  prevention  of 
air  leakage,  that  the  author  is  of  opinion  that  where  waste-heat 
boilers  are  to  be  used  the  air  valves  of  the  furnace  should  be  water- 
sealed,  as  the  butterfly  valves  usually  used  for  air  are  far  from 
being  tight. 

A  good  lay-out  of  the  plant  is  shown  in  fig.  1,  from  which  it 
wiU  be  seen  that  a  three-way  water-sealed  valve  of  the  drum  type 
IS  arranged  to  send  the  products  either  to  the  boiler  or  direct  to 
the  chimney,  and  that  the  fan  discharges  back  into  the  chimney, 
as  even  at  their  low  temperature,  after  passing  over  boiler  and 
economiser,   some   pull  could    be   got   from  the  chimney  to  help 

Collecting  the  more  important  results  of  the  tests,  the  following 
table  IS  obtained  :— 
Item. 


Exp. 


II 


III. 


IV. 


Heat  usefully  employed 

We^hTo'f'';"eam  of  dryness     '''''''^    '■''"■'*''    ''««'■'""'    -'''■"^    ^■'"^•'"» 
factor  0-95  generated  per 

w'e?g"h'i'o''f- steam  per- ton  of         -"°  '•'"'         '•'''  ^■«'«  ^'"^ 

'"SOts,  lb 1,084  949-3  ,S55-3  1,262  71,6-9 

oaT^lu^*^'^*^''  °*  ^^^  *^°^®  weights  of  steam  per  ton  of  ingots  is 
11    ?u  °°'^  °°^  °^  ^^^  boilers  in  the  above  test  was  receivino- 

all  the  waste  products  of  combustion,  and  it  was  too  small  to 
real  properly  with  the  amount,  and  the  others  were  only  usino- 
about  two-thirds  of  the  products  from  their  respective  furnace^ 
there  seems  reason  to  believe  that  at  least  1,200  lb,  of  steam  per 
ton  ot  ingots  would  have  been  obtained  under  more  favourable 
conditions. 

Experience  has  shown  that  in  a  steelworks  making  plates  and 
oars  and  in  which  the  power  plant  is  not  particularly  up  to  date, 
most  ot  the  mill  engines  being  of  the  simple  high-pressure  type, 
the  shears  being  similarly  driven,  and  even  some  of  the  live  roller 
racks  being  driven  by  small  and  wasteful  engines,  while  the  pipe 
w"?  A?.°/v.  '^""Siderable  length,  the  steam  consumption  works 
out  at  ,S,2U0  lb.  per  ton  of  ingots.  Kven  in  such  a  case,  therefore 
tne  saving  in  boiler  fuel  which  could  be  effected  by  the  use  of 
waste-heat  boders  on  the  smelting  furnaces  would  be  437.5  per 
cent  Another  source  of  steam,  not  dealt  with  in  the  paper,  is  the 
waste  heat  from  the  re-heating  furnaces.  A  very  conservative 
estimate  makes  the  saving,  under  the  conditions  named  above 
M  per  cent,  m  boiler  fuel  by  using  heat  at  present  wasted 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    for   this   journal   by    Messrs.    Sefion-Jones     O'Deii    .»n 


«.    LBoss   (Hl-LFibH)   &    D.^S.    HcuisH.      September   9th  inroiis. 

O.h^'Tu.s'A'flanCary^li^d.f"-"      ^'■'■'"*°""'     E'-bctr.cal    Co.  September 

14,680.    "  Dyn,-!mo.electric       machinery."           E.      Greeniuioh  Lo  TMi>pv,n 

Patents,    Ltd.,   &    B.    Longbotiom.     September   io,^';""'-"«-°"-  1-o-rHER.vio 

14.703.  "  Signalling   systems."     T.   W.   Case.     September   10th 

14.704.  "Variable    resistances."      T.    W.    Case.      September    10th 
^^14,705.     "Light    reactive    resistance    elements."      T.    W.    Case.  September 

•    ^*''{^^-    ,"  Electrical   system    for   generating   intermittent    high-tension    current 

impulses   for   ignition  purposes."     C.   H.   Tower.     September   10th 

^^14,731.    "  Electric,    arc-striking    devices."      H.     B.     Rawliscs.      September 

14,738.    "Terminal   fittings  of   incandescent   electric   lampholders."       G     F 
LoisoN,      September    lllh. 


14,731.    "  Amplifying    devices."     E.    S.    Heibilev.     September    lllh 

14,767.  "  Means  lor  securing  shades  lo  holders  of  electric  lamps  "  H  F 
Whkelkr.     September   lllh. 

14.778.  "  Wireless  signalling  systems."  British  Thomson-Houston  Co 
(General    Electric    Co..    U.S.A.)     September    11th. 

14,795.  "  Electric  transmission  of  voices  and  music."  M.  Toccmo.  Seo- 
leniber   11th.  ^ 

14,800.     "  Electrical    switches."     C.    H.    Lander.      September    lllh. 

14.807.  "  Electrical  generating  machines."  C.  H.  Lanobk.  September 
lllh. 

14,815.  "  Electrically-operated  pulley  blocks,  hoists,  Xc."  H.  Morris 
Ltd.,  G.  a.   Kodertson   &   N.   W.   Weston.     September  12th.     - 

14.581.  "  Instruments  for  testing  batteries,  .actumulators.  motor  dynamos. 
&c."     A.   A.    Price.     September   12th. 

14,856     "  Waltmeteis."      E.    BjEKKNts.      September    12lh. 

14,857.  "  Electrodes  (or  electric-arc  welding."  \V.  IL  Uookne.  Septem- 
ber 12th. 

14,859.  "  Electrodes  for  primary  and  st>condary  batteries."  Fuller  Accu- 
mulator  Co.   ft  T.   Jones.     September   laih. 

14,861.  "  Electric  motor-control  svstcms."  British  Thomson-Houston  Co 
(General    Electric  Co.,    U.S.A.)     September   12lh. 

14,933.  "  Electrical  currenl-rcgulating  apparatus."  C.  B.  Waters.  Sep- 
tember  13th.     (U.S.A..  July   2nd.)  "^ 

14.943.  "  Method  of  electrical  treatment  of  gases."  1,.  Bradlkv.  Seu- 
tember  13th.     (U.S.A.,  June  21st.  1916.) 

14.944.  "Apparatus  for  electrical  treatment  of  gases."  !,.  Bradley.  Sep- 
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In  another  column  we  give  a  short  account  of  the  proposals 
recently  made  by  Mr.  Ben  H.  ilorgan,  primarily  for  the 
more  efficient  utilisation  of  skilled  and  other  male  labour, 
and  ultimately  for  the  improvement  of  the  general  standard 
of  efficiency  in  engineering  manufactures.  They  have 
already  been  considered  at  three  meetings  of  the  Institution 
of  Mechanical  Engineers,  and  elsewhere  have  attracted  con- 
siderable attention  among  manufacturers.  As  yet,  how-ever, 
they  do  not  seem  to  have  led  to  the  adoption  of  practical 
measures  ;  and  we  refer  again  to  the  subject,  because  we 
believe  it  to  be  of  fundamental  importmce  to  engineering 
industry,  and  in  particular  to  those  engaged  in  electrical 
engineering,  who  since  the  inception  of  the  industry  have 
ever  been  among  the  most  progressive  and  reflective  of 
engineers. 

For  the  time  being,  indeed,  the  subject  is  even  more 
important  to  the  nation,  as  a  whole,  than  to  any  trade  or 
section  of  it.  The  war  is  a  continuing  catastrophe  :  the 
most  appalling  that  can  be  conceived  short  of  an  indecisive 
Peace.  The  sacrifice  that  the  country  makes  for  each 
average  day  by  which  the  war  is  prolonged,  if  it  occurred 
in  a  single  day  .of  peace,  would  horrify  the  entire  civilised 
woi'ld.  The  agony  can  be  ended  ouly  by  the  concentration 
of  man  power  and  military  resources  in  such  overwhelming 
preponderance  as  to  break  down  the  enemy's  means  of 
resistance  ;  and  to  such  extent  as  the  attacking  force  falls 
short  of  such  preponderance  the  war  is  prolonged,  and  the 
day's  awful  sacrifice  is  made  without  equivalent  result. 
I-iterally,  therefore,  as  a  matter  of  life  and  death,  tlie 
country's  military  services  need  every  man  who  can  be 
spared  ;  and  the  equipment  and  transport  of  these  forces,  and 
those  of  their  Allies,  are  straining  the  fullest  resources  of 
ei^gineering  industry.  •Military  demands  must  necessarily 
take  account  of  the  apparent  limits  to  the  men  and  equip- 
ment that  the  country  can  provide  ;  and  if  through 
inefficient  use  of  labour  men  are  kept  from  the  technical 
and  other  ser^•ices  of  the  Army,  or  ships  and  munitions 
of  war  are  not  supplied  in  such  quantities  as 
they  might  be,  the  demands  of  the  military  authorities 
will  be  artificially  restricted  through  misapprehension  of 
what  the  country  could  provide.  If,  either  through  such 
misapprehension  or  through  failure  of  industry  to  provide 
what  is  asked  for,  the  supplies  of  men,  transport,  and  equip- 
ment provided  fall  short  of  what  they  might  have  been,  the 
war  is  to  that  extent  prolonged.  That  is  the  nation's 
interest  in  the  efficient  utilisation  of  labour. 

The  (4overnment  may  or  may  not  know  whether  the 
country's  skill,  man-power,  and  woman-power  are  being 
used  efficiently,  but  the  public  clearly  cannot  know  except 
by  inference.  The  inferences  that  engineers  can  draw  to-day 
are  not  encouraging.  The  shipbuilding  industry,  trhich 
must  possess  very  many  times  the  number  of  skilled  -jhip- 
builders  that  there  are  in  America,  is  nevertheless  unable  to 
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proiluce  the  same  tonniiire  iis  the  improvised  yaixls  of  iW- 
Uiiitetl  States.  Manufacturers  in  all  parts  of  the  country 
complain  that  output  in  their  sliojis  is  being  restricted  in 
defiance  of  the  Alunitions  Acts.  From  time  to  time 
accounts  arc  published  of  barfrains  made  with  Trade 
Unions,  which  reveal  plainly  that  with  an  equal  disregard 
of  those  Acts  and  of  national  necessities  men  and  women 
are  even  now  being  restricte<l  in  the  operations  they  may 
perform.  Strikes  occur,  and  more  are  threatened,  even 
among  workers  who  are  making  munitions  of  the  utmost 
importiiuce  to  the  nation's  Forces.  And  in  face  of  these 
daily  incidents  in  industrial  life,  the  Government  has  often 
maintained  an  attitude  of  benevolent  toleration,  from 
which  even  men  who  wislied  to  be  correctly  informed  would 
have  difficulty  in  concluding  that  such  occurrences  are  the 
worst  of  outrages  against  their  fellow-couutrymeu  in  the 
Services  ;  that  they  should  be  repressed  as  such  by  the  Ciovern- 
ment,  whose  business  is  to  protect  its  protectors.  All  the 
indirect  evidence,  in  fact,  from  which  engineers  can  infer 
how  far  labouf'  is  being  used  efBcientl5',  tends  to  suggest 
that  it  is  not,  and  they  are  thus  concerned  to  inquire  more 
anxiously  for  direct  evidence,  such  as  would  be  given  by 
such  measures  as  Mr.  Morgan  proposes  ;  to  ask  if  skilled 
men  who  might  be  used  in  the  technical  or  other  units  of 
the  Army  are  being  kept,  or  allowed  to  continue,  ou  work 
that  less  skilled  men  could  do,  and  if  men,  skilled  or 
unskilled,  are  doing  work  that  could  be  done  by  women,  if 
nomen  were  allowed  to  do  it. 

The  proposal  that  standards  should  be  instituted  is  not 
new.  Apart  from  the  few  standards  of  dilution  that  the 
Ministry  of  Munitions  instituted  while  Mr.  Morgan  was  in 
its  service,  it  was  suggested  elsewhere  nearly  a  year  ago 
that  if  by  no  other  means  uniform  standards  could  be  set 
up  for  economy  cf  skilled  and  other  labour,  use  of  woman 
power,  designs,  methods  of  manufacture,  and  materials,  even 
a  new  Government  Department,  charged  with  the  single 
function  of  instituting  and  introducing  such  standards, 
might  be  a  less  evil  than  the  continuance  of  the  deadly 
anarchy  which  up  to  then  was  impeding  efficient  production. 
It  seems  hard  that  a  remedy  which  is  open  to  obvious 
•objection  should  be  necessary,  w-hen  all  that  is  really  required 
•is  that  existing  departments,  with  their  administrations 
.ready  made,  should  get  together  and  agree,  and  that  they 
should  be  supported  by  a  firm  and  consistent  Government 
policy.  But  whatever  course  is  taken,  Mr.  Morgan's  pro- 
posals miLst  have  immediate  importance,  because,  on  the 
one  hand,  they  appear  to  be  the  only  constnictive 
•suggestions  in  the  field  :  and,  on  the  other  hand,  their 
adoption  would  give  an  a.<surance  that  labour  was  being 
u-sed  with  something  like  the  utmost  efficiency.  In  their 
details,  doubtless,  they  may  be  open  to  revision.  To  adopt, 
for  instance,  the  product  of  a  production-efficiency  and  a 
■dilution-efficiency  as  a  figure  of  merit  of  works  for  war 
purposes,  is  to  a-ssume  that  the  nation  is  equally  short, 
•on  the  one  hand,  of  labour  of  all  soits,  including  women 
sind  men  unfit  for  military  service,  and  skilhd  men 
needed  for  use  in  industry,  and,  on  the  other  hand,  of 
skilled  and  other  men  of  military  fitness  for  use  in  the 
technical  and  other  branches  of  the  Army.  It  may  well  be 
that,  for  immediate  war  purposes,  the  country  is  shorter 
of  one  class  than  of  the  other  ;  that,  for  example,  it  has  more 


than  enough  skilled  men  for  industry,  if  all  tlii'  dilution  were 
practised  that  is  possible,  but  less  than  enough  skilled  and 
other  men,  if  the  Army  is  U*  have  all  the  men  it  can  use. 
If  that  were  the  case,  a  firm's  true  figure  of  merit  for  imme- 
diate purposes  would  not,  as  Mr.  Morgan  proposes,  take  as 
much  account  of  its  productive  efficiency  as  it  would  of  its 
dilution  efficiency.  Apart,  again,  from  the  bases  on  which 
standards  were  worked  out,  much  of  their  practical  utility 
would  depend  on  the  care  with  which  data  were  obtained, 
and  the  uniformity  with  whigh  results  were  applied.  To 
be  successful,  in  fact,  Mr.  Morgan's  proposals  would  need 
the  careful  and  sympathetic  scrutiny  of  practical  men  in  the 
industries  and  departments  concerned,  and  a  firm  and  con- 
sistent application  of  whatever  principles  of  action  might 
be  agreed  upon.  But  this  is  no  more  than  is  recpiired  by  any 
practical  reform  ;  and,  for  the  time  being,  no  national  need 
can  be  greater  than  that  due  and  immediate  attention 
should  be  given  to  these  urgent,  important,  and  practical 
suggestions. 

It  must  fiot,  however,  be  thought   that  the  arrival  of 
Peace    will    remove    the    need    for    standards.     It    will, 
indeed,  remove    some   of    the  abnormal  conditions  of  war 
work.     Whatever  may  be  the  case  for  war  purposes,  it  is 
unlikely,  for  instance,  that  in  peace  time  efficiency  of  pro- 
duction can  be  of  less  consequence  than  efficiency  of  dilu- 
tion, as  for  war  purposes  it  well  may  be.     But  although 
the  sanction  by  which  efficiency  will  be  demanded  in  peace 
times  may  be  less  terrible  than  what  is  now  felt,  it  will  be 
as  irresistible,  and  may  rapidly  become  even   more  evidejt. 
The   hugely  indebted  nations  will   have  been   living  fur 
years  at  a  rate  of  some  ten  times  their  normal  expenditui'c. 
paying  their  way  not  by  what  they  have  been  producing  but 
bv  what,  in  the  form  of  national  loans,  they  will  have  been 
promising  to  produce.     When  Peace  comes,  those  promises 
of  production  will  begin  to  fall  due  for  payment,  and  in 
this  country  at  least,  further  earnings  will  be  required  to 
prevent  the  standard  of   life  that  the  war  has  begun  to 
establish  for  industrial  workers  from  being  impaired,  or. 
indeed,  to  enable  iff  to  be  raised  still  higher.     The  fulfil- 
ment of  national  promises,  like  the  realisation  of  industrial 
hopes,  will  depend  on  production.     At  best  it  will  be  a  hard 
task  to  bring  production  to  the  reiiuired  level  ;  it  may  be 
impossible  if  production  is  at  less  than  its  highest  efficiency, 
or  if  less  than  the  best  possible  use  is  made  of  all  the  labour 
that  can  be  recruited.     Standards  of  production,  alike  in 
methods,  designs,  and  materials,  and  of  utilisation  of  labour, 
both  male  and  female,  skilled  and  unskilled,  are  necessary 
now  in  order  to  save  life  :    they  will  be  no  less  needed 
after    the    war    in    order    to    earn    a    living.       It    will 
be    full    late    to    improvise    them    when    the    floodgates 
of   international   competition  are  opened  again  and  wider 
than  ever  before.     Engineers  of  all  countries  may,  indeed, 
be  seeking  not  so  much  what  they  may  grab  of  markets 
already  acquired  by  others,  as  what  new  markets  may  be 
created  or  satisfied.'     Between  allied  nations  bounds  not 
previously  known  may  be  set  to  compstition,  and  industries 
may  see  that  more  is  to  be  made  by  developing  new  markets 
than   by  squabbling  for  old.     But  understandings  so  en- 
lightened and  mutually  advantageous  will  reinforce,  auil 
not  .supersede,  the    old  doctrine  of   effective    occupation. 
The  condition  on  which  a  market  will  be  left  to  producers 
in  a  given  country  will  be  that  they  hold  it  effectively  : 
and  for  this  the  first  condition  will  be  efficient  production. 
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Industry 
Must  be  Free. 


The  warning  to  which  the  chairman 
of  the  Mond  Nickel  Co.,  Ltd.,  gave 
expression  at  the  annual  meeting  of  that 
concern  will  be  endorsed  by  large  numbers  of  industrial 
authorities.  Few  besides  those  in  actual  command  of  our 
manufacturing  works  know  what  Government  control  has 
really  meant  during  the  past  few  years.  The  burden  has 
been  borne  as  cheerfully  as  possible  as  a  measure  of  absolute 
necessity  forced  upon  the  nation  by  the  exceptional  circum- 
stances of  the  situation.  Unessential  operations  have  had 
to  be  avoided,  labour  has  had  to  be  simultaneously 
pacified  and  placed  under  pseudo-control,  raw  materials 
have  had  to  be  diverted  as  varying  demand  for  certain 
requirements  has  dictated,  imports  and  exports  have  had  to 
be  directed  for  reasons  which  are  obvious  to  all,  though  the 
manner  of  controlling  departments  has  sometimes  been 
less  comprehensible.  There  is  an  accumulated  experience 
•of  (Tovernmental  control  which,  while  to  some  it  may 
be  an  asset,  will  be  to  others  an  object  lesson  in  what 
should  be  avoided  in  the  future.  The  Prime  Minister 
has  notified  his  concurrence  with  the  conviction  of 
traders  and  manufacturers  that  control  must  be  relaxed  as 
■speedily  after  the  war  as  the  national  requirements  will 
permit.  Sir  A.  Stanley,  the  President  of  the  Board  of 
Trade,  and  Dr.  Addison,  the  ilinister  of  Reconstruction, 
hold  the  same  view.  The  Mond  Nickel  Co.,  as  we  judge 
from  Mr.  E.  Mond's  statement,  is  one  of  the  concerns 
that  would  have  been  enabled  to  make  much  more  rapid 
progress  during  tlie  last  four  years  had  not  Government 
restriction  confronted  it  with  immense  difficulties  on  every 
side.  Hundreds  of  other  industrial  companies  would,  doubt- 
less, say  just  the  same  thing.  What  is  so  necessary  to-day, 
when  sections  of  the  community  are  agitating  for  continued 
"  control,"  is  that  we  should  remember  the  lessons  of  this 
period  of  practical  experience  and  recognise  the  great 
unwisdom  that  there  will  be  in  putting  an  unbearable  yoke 
about  the  neck  of  indn.stry  in  times  when  the  situation 
throughout  the  world  will  call  for  the  fullest  possible 
freedom  of  enterprise.  The  bit  and  bridle  are  needful 
in  controlling  an  unruly  beast :  but  in  the  race 
for  life,  upon  which  British  industry  will  enter,  a  free  rein 
will  be  essential.  "  When  the  boys  come  home,"  we  shall 
have  thousands  of  first-class  men  available  who  will  want 
to  enter  with  spirit  and  daring  into  rapid  and  thorough  re- 
establishment  of  British  industry  and  trade  in  all  parts  of 
the  world.  For  their  own  sakes,  for  the  sake  of  their 
families,  for  the  sake  of  those  who  fought  with  them,  they 
will  want  to  do  it,  and  if  in  order  to  pacify  those  possessed 
of  Utopian  dreams  a  halter  is  put  about  tlie  neck  of  industry, 
the  nation  will  be  acting  traitorously  toward  those  who  have 
fought  for  freedom.  Mr.  Mond  observes,  even  to-day,  when 
the  war  situation  is  clearing,  a  continued  and  increasing 
tendency  on  the  part  of  Go\-ernment  authorities  to  interfere 
with  the  management  of  industrial  concerns  and  to  put 
restrictions  upon  a  reasonable  freedom  of  trade,  and  we 
believe  that  there  are  among  our  readers  large  numbers  of 
careful  observers  who  will  fully  agree  with  him  that  every 
attAnpt  either  by  legislation  or  by  regulation  to  perpetuate 
this  Government  control  of  industry  should  be  carefully 
examined  by  traders  and  manufacturers,  and  any  pro- 
posals brought  forward  with  the  object  of  retaining  such 
control,  uiik'ss  dktaind  bij  national  nercssU)/,  should  be 
strongly  opposed.  "  British  trade  had  hitherto  progressed, 
and  held  its  own  against  all  comers,  without  Government 
support  or  interference,  and  he  was  convinced  that  it  would 
do  so  in  the  future."  Earlier  in  his  speech  Mr.  Mond  had 
recognised  that  there  were  such  things  as  "  key  "  industries 
which  were  of  vital  importance,  and  we  do  not  think  that 
when  he  refers  to  the  success  of  the  past  "  without  Govern- 
ment support "  he  was  suggesting  that  such  industries 
should  again  pass  through  experiences  such  as  nearly  brought 
about  our  ruin  in  the  first  days  of  the  war.  He  is  quite 
justified  in  demanding  that  if  Government  officials  think 
control  to  be  necessary,  they  must  make  out  a  clear  and 
convincing  case.'  They  can  do  so  with  ease  in  the  case  of 
iictuai  "key"  industries — indeed,  we  believe  that-  all 
political  parties  that  count  are  entirely  at  one  in  the  inten- 
tion to  safeguard  the  security  of  these.  Reading  between 
the  lines,  we  judge  that  what  Mr.  Mond  wants  is  freedom 
Ao   get    ready   for  the   future    by   establishing  plants  and 


facilities,  and  we  trust  that  the  Government  will  not 
hold  its  restricting  hand  upon  our  industrial  autho- 
rities in  these  matters  a  day  longer  than  is  vitally 
necessary.  We  do  not  want  to  revert  to  just  that 
state  of  things/  that  existed  in  1914 — surely  nobody  does 
— but  we  do  want,  as  rapidly  as  ever  we  can,  to  restore 
and  re-adjust  our  manufacturing  facilities,  and  our  labour 
and  raw  material  positions.  We  trust  that  the  thousands  of 
Government  officials,  the  high  and  lifted-up  as  well  as  the 
rank  and  file,  will  see  this .  imperative  necessity,  and  will 
facilitate  the  coining  of  the  new  conditions  with  every 
expedition,  sacrificing  patriotically  in  the  interests  of 
workers  who  earn  their  bread  by  the  sweat  of  their  brow 
and  will  want  the  assistance  of  accelerated  industrial  enter- 
prise to  give  them  the  opportunity,  any  characteristic  dis- 
position to  "  hang  on  "  to  office. 

When  the  thunder  of  ten  thousand  guns  is  silenced,  and 
Peace  enfolds  the  earth  wherein  lie  those  who  gave  their  all 
to  win  her,  a  marching  host  of  warriors  will  return  with  the 
spirit  of  victory  coursing  with  their  blood.  Khaki  no 
longer  I  Reunion,  rest,  and  recreation  for  a  while — but 
only  for  a  while — and  then  ?  For  some  a  little  plain  talk 
to  those  who  stayed  at  home  and  should  not.  For  others  a 
thirst  for  enlarged  opportunity — in  fettered  industries  ? — 
God  forbid  !  The  bonds  must  be  torn  away,  and  leave  the 
limbs  and  muscles  of  the  entire  industrial  body  free  for 
legitimate  endeavour.  Only  the  wise  direction  essential  foi- 
the  prevention  of  chaos  can  be  permitted  to  remain. 


Despite  the  difficulties  of  the  times, 
'    .'  '  '        including    the    railway    strike — which. 
Meeting.  fortunately,    collapsed     at    the     critical 

moment — there  was  a  very  good  attendance  at  the 
"  business  meeting  ".  of  the  Association  last  week,  and  the 
proceedings  were  both  interesting  and  profitable.  The 
chief  dtduction  to  he  drawn  from  the  discussion  on  Mr. 
Hatton's  paper — and  from  ihe  paper  itself — is,  we  think, 
that  municipal  tramway  engineers  and  managers,  on  the 
whole<  have  given  a  cordial  and  patriotic  welcome  to  the 
national  sojieme  of  electric  power  supply,  <is  embodied  in 
the  report  of  the  Board  of  Trade  Committee,  though  they 
are  naturally  desirous  of  examining  the  details  of  the 
Bill  which  is  understood  to  be  in  course  of  preparation. 
A  remarkable  variety  of  what  we  may  call  side  issues 
cropped  up  during  the  discussion,  and  there  was  a  certain 
amount  of  opposition  to  the  claim  that  a  large  economy  of 
fuel  could  be  effected,  at  any  rate  in  particular  localities, 
while  the  high  cost  of  transmission  and  distribution  over 
considerable  distances  was  pointed  out  again  ;  but  the  right 
note  was  struck  by  Mr.  Stokes,  of  Bexley  Heath,  early  in 
the  discussion,  and  again  by  Mr.  Furness,  of  Blackpool, 
towards  the  close,  the  former  emphasising  the  fact  that 
the  utilisation  of  our  fuel  resources  to  the  utmost  possible 
advantage  was  the  essence  of  the  matter,  and  that  all  other 
considerations  were  of  minor  importance. 

It  is  curious  how  the  impression  persists  that  the  national 
scheme  contemplates  the  wholesale  scrapping  of  existing 
plant,  with  the  consequent  waste  of  capital  ;  there  is  no 
ground  for  this  supposition,  and  the  time  that  has  been 
spent  at  various  meetings  in  condemning  the  imaginary 
orgy  of  scrapping  has  been  wholly  wasted.  Only  inefficient 
plant  is  to  be  put  out  of  use,  and  what  engineer  would  be 
prepared  to  advocate  its  retention  in  service  ?  If  the 
scheme  is  not  to  be  carried  out  on  common-sense  lines,  it 
were  better  to  leave  the  thing  alone.  Elasticity  is  essential 
to  success  ;  every  district  possesses  features  peculiar  to 
itself,  and  should  be  dealt  with  in  the  light  of  those  local 
conditions — in  some  cases  a  huge  all-embracing  organisation 
may  be  desirable,  in  others  a  comparatively  small 
coneateaation  of  undertakings  will  attain  the  end  desired. 

The  election  of  Mr.  T.  B.  Goodyer  to  the  office  of 
President  was  a  justly  popular  one,  and  in  view  of  the 
work  that  has  been  accomplished  by  him  in  the  interests  of 
the  tramway  services,  the  distinction  has  been  well  earned. 
As  a  matter  of  fact,  his  reward  will  take  the  shape  of  air 
increased  burden  of  labour,  for  his  year  of  office  will  be  a 
very  busy  one  ;  but  that  he  will  cope  with  it  successfully 
goes  without  saying,  and  we  congratulate  both  Mr.  Goodye 
,and  the  Association  on  the  appointment. 


3  If. 
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HE     EFFICIENT     UTILISATION    OF     LABOUR 
IN     ENGINEERING     WORKS. 


Thk  paper  under  the  above  title,  recently  read  by  Mr.  Hen  H. 
Mor^n  before  the  Institution  of  Mechanical  Engineers, 
consisted  in  part  of  an  historiciil  summary  of  tlic  means  by 
which  labour  had  been  found  during  the  war  to  meet  the 
demands  of  the  services.  No  one  could  discuss  this  aspect 
of  the  subject  with  more  authority  and  insight ;  and  it  is 
not  surprising  that  in  the  three  separate  meetings  of  the 
Institution  in  London,  Birmingham,  and  Manchester  at 
which  the  paper  was  read,  the  speakers  were  concerned 
more  to  compare  notes  of  their  experience  of  the  work  of 
women  and  discharged  soldiers  than  .  to  discuss  the  part  of 
the  paper  in  which  constructi\e  proposals  were  made  for 
present  and  future  working.  Valuable  as  is  a  record  of 
women's  work  in  the  war  by  one  who  has  taken  an  eminent 
part  in  promoting  and  guiding  it,  the  attention  given  at  the 
Institution  meetings  to  this  aspect  of  the  subject  would 
have  been  better  bestowed  on  discussing  the  measures 
susrgested  for  assuring  efficiency  in  the  immediate  and 
ultimate  future.  We  comment  on  these  proposals  in 
another  column  ;  and  for  the  convenience  of  readers  who 
may  not  have  appreciated  them  already  we  give  here  a 
short  abstract  of  what  they  are. 

Their  primary  object  is  to  provide  for  the  service  of  the 
war.  As  far  back  as  June,  1015,  it  was  recognised  that 
all  the  skilled  engineers  in  the  country  and  the  Services 
could  not  produce  the  munitions  that  were  required,  if 
they  had  to  be  made  with  the  proportions  of  skilled  labour 
that  had  been  habitual.,  It  was,  indeed,  questioned 
whether  even  at  that  time  there  was  enough  male  labour 
for  the  purpose,  skilled  or  unskilled  ;  and  when  military 
service  became  a  universal  obligation,  it  was  clear  that  no 
tit  man  of  military  age  could  be  retained  in  industry 
honestly  or  safely  if  by  any  means  he  could  be  replaced 
on  any  work  of  national  importance  that  he  was  doing. 
Accordinsjly,  unskilled  men  had  to  be  upgraded  to  eke  out 
the  insufficient  supply  of  skilled  men.  and  women  had  to  be 
introduced  to  supplelnent  and  replace  men. 

These  changes  involved  not  only  initial  expense,  but  also, 
what  engineers  could  spare  even  less  easily,  considerable 
trouble.  The  experience  of  firms  who  have  faced  the 
difficulties  goes  to  show  that,  economically,  the  dilution  of 
skill  and  of  man-power  has  on  the  whole  been  beneficial : 
but  probably  most  firms  regarded  it  as  in  itself  an  evil, 
to  be  accepted  only  if  it  were  unavoidable.  Accordingly, 
the  widest  inequalities  were  found  in  the  extent  to  which 
dilution  was  practised  in  works  of  the  same  trade,  and  even  in 
the  same  town :  and  the  worse  diluted  firms  not  only  increased 
the  needless  use  of  skilled  and  other  male  labour,  but  also 
discouraged  other  firms  from  economising  it  where  they 
might  have  done  so  if  economy  had  been  general.  This 
state  of  things  has  continued  to  thepre'sent  day,  and,  indeed, 
"as  dilution  has  progressed  since  June,  1915,  the  disparity 
of  effort  has  become  more  and  more  pronounced  throughout 
the  country."  In  certain  classes  of  work,  such  as  shells  and 
guns,  the  Ministry  of  Munitions  set  up  standards  of  dilution 
for  the  proportions  of  skilled,  semi-skilled,  unskilled,  and 
women's  labour  that  should  be  employed  either  in  works 
making  the  products  in  question,  or  iu  the  several  groups  of 
operations  Ijy  which  the  products  were  made ;  and  the 
fundamental  suggestion  of  the  paper  is  that  some  system  of 
standards  should  be  applied  to  all  manufacture  involved  in 
the  munitions  programme,  and  might  be  invaluable  as  a 
permanent  institution  throughout  the  engineering  trades. 

The  problem  may  be  stated  very  simply,  the  nation 
has  only  a  limited  supply  of  skilled  workers,  and  has  an 
urgent  need  in  the  military  services  for  all  male  workers, 
skilled  or  unskilled,  who  are  not  indispensably  required  for 
ics  munitions  programme.  Of  the  work  to  be  done  a  part 
requires  skilled  and  male  labour  ;  but  in  most  .shop  practice 
more  than  that  part  has  been  done  by  skilled  and  other  men. 
Accordingly,  work  so  produced  costs  more  in  skilled  labour 
and  man-power  than  it  would  have  cost  if  skilled  and  other 
men  had  done  only  what  less  skilled  or  unskilled  men  or 
women   could   not   do.     Many   causes   may   contribute   to 


this  extravagance  of  skilled  and  other  man-power.  <>n 
the  one  hand,  the  work  may  not  have  been  so  subdivided  as 
to  separate  the  skilled  part  from  the  unskilled.  The  plant 
may  not  originally  have  bet'n  convenient  for  use  by  un- 
skilled workers  or  women,  or  may  not  have  been  made 
suitable  when,  by  proper  additions  or  alterations,  it  might 
have  been.  The  products  of  a  works  may  have  been  too 
various  to  facilitate  subdivided  production.  Even  mere 
inefficiency  of  management  or  methods  of  manufacture  may 
have  had  an  exactly  equivalent  effect  in  promoting  extra- 
vagance of  skilled  and  other  male  labour,  requiring  more 
labour,  and  therefore  jiresumably  more  skilled  and  other 
men,  for  producing  a  gi\ en  article  than  would  have  been 
necessary  under  efficient  methods.  Such  sources  of  extra- 
vagance may  be  grouped  broadly  as  inefficient  methods  of 
production  ;  and  by  the  side  of  them  is  the  more  direct 
extravagance  of  using  skilled  or  male  labour  on  jobs  which, 
in  the  circumstances  of  the  works,  could  have  been  done  by 
unskilled  men  or  by  women. 

Through  whatever  cause  the  extravagance  arises,  the 
effect  on  the  national  skill  and  man-power  budget  is  the 
same  ;  and,  in  Mr.  Morgan's  view,  each  group  of  causes 
must  be  separately  controlled.  On  the  one  hand,  therefore, 
he  proposes  to  set  up  standards  for  efficiency  of  production, 
measuring  the  number  of  labour-hours  that  should  be 
allowed  for  each  product :  standards  having  the  form  of  a 
figure  of  product  per  so  many  worker-hours,  including  a 
share  of  the  management-hours.  On  the  other  hand,  he 
would  have  standards  of  efficiency  of  dilution,  being  the 
ratio  of  the  number  of  women  and  unskilled  discharged 
soldiers  to  the  total  number  of  hands  enqjloyed.  The  per- 
formance of  each  works  would  be  compared  with  these 
standards.  The  ratio  of  their  production  efficiency, 
measured  similarly  in  product  per  worker-hours,  to  the 
standard  efficiency,  would  be  their  production  efficiency  ; 
the  ratio  of  their  dilution  to  the  dilution  standard  would 
be  their  dilution  efficiency  ;  and  the  product  of  these  two 
coefficients  would  be  a  "  figure  of  merit "  for  the  works, 
which  should  determine  its  priority  in  allocation  of  con- 
tracts, labour,  tools,  and  material.  ,  Where  a  firm  was 
making  a  variety  of  products  for  which  the  standards  were 
different,  the  figure  of  merit  should  be  the  arithmetical 
mean  of  its  figures  on  each  product.  Botli  the  standards 
and  the  figures  of  merit  of  the  works  would  be  reviewed 
periodically  as  fresh  information  became  available. 

To  institute  such  standards,  which  should  be  applied  to 
all  possible  contracts,  close  official  estimates  of  the  worker- 
hours  involved  would  be  necessary  :  and  these  would  have 
the  advantage  of  displacing  the  wasteful  "  time  and  line" 
basis.  They  might  initially  be  based  on  the  best  practice 
attained  in  individual  works,  and,  little  by  little,  might  be 
revised  by  introducing  into  the  practice  on  which  the 
estimate  or  standard  was  based  methods  practised  in  other 
shops,  but  as  yet  not  in  the  shop  that  was  best  on  the 
whole.  ,  Particulars  both  of  the  standards  or  estimates  and 
of  the  methods  of  manufacture  on  which  they  were  based 
should  be  communicated  to  each  works.  Their  adoption 
would  not  be  compulsory  ;  but,  as  both  orders  and  facilities 
for  executing  them  would  depend  on  the  efficiency  of  the 
works  in  production  and  in  dilution,  the  best  methods  and 
tools  would  l)e  likely  to  be  increasingly  used. 

Measures  such  as  these  should  lead  to  standardisation  of 
the  best  manufacturing  methods,  including  output  and 
sub-division  of  work  ;  and  to  amplify  the  data  on  which 
they  should  be  based,  and  facilitate  their  application  to 
industry  after  the  war,  Mr,  Morgan  suggested  that  the 
Institution  shonld  set  up  a  committee  "  to  study  and  report 
on  the  best  methods  in  each  engineering  industry  of  intro- 
ducing women  into  works,  the  best  way  of  training  dis- 
charged soldiers,  with  special  reference  to  methods  and 
appliances  for  employing  maimed  men,  the  upgrading  of 
workers,  the  best  methods  of  training  male  and  female 
labour,  and  cognate  matters." 


Japanese  Exports  of  Electric  Wire. — Electric  wires  10 

a  value  of  £4,900  were  exported  from  .Tapan  during  the  five  months 
ending  May  last,  as  compared  with  only  £2,900  in  the  correspond- 
ing period  of  1917. 
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AN     ELECTRIC     WORLD     GIRDLE. 


[communicated.] 
In  the  Timis  Tank  Supplemmf  for  September  is  an  article 
entitled  "  An    Imperial    Cable,"  contributed   by  Mr.  Wm. 
Liewelhn  Preece,  il.I.C.E.,  M.I.E.E. 

We  first  give  particulars  of  the  scheme  suggested  as 
explained  in  the  article,  reserving  our  comments  and 
criticisms. 

Mr.  Preece  says  : — "  The  most  economical  system  would  be  one 
lonfT  electric  girdle  round  the  h'lobe,  startinjr  from  Nova  Scotia, 
toucliinj?  at  Cornwall,  West  Africa,  South  Africa.  Mauritius  or 
Rodriquez,  West  Australia,  the  East  Coast  of  Australia,  or  Tasmania, 
New  Zealand,  Fiji,  Fannin^  Island,  and  Vancouver." 

'■  A  separate  cable  would  connect  India  with  Mauritius,  and  a 
landline  across  Canada  would  complete  the  ring  from  Vancouver 
to  Nova  .Scotia.'' 

"The  girdle  would  contain  27,000  miles  of  submarine  cable  and 
;l.iiOO  miles  of  landline." 

"  There  would  Ije  12  stations,  the  principal  being  in  Cornwall, 
South  Africa.  Australia,  New  Zealand,  and  Canada." 

"  Such  a  system  could  only  be  installed  by  the  joint  Govern- 
ments." 

"  We  may  assume  that  each  principal  station  would  be  connected 
up  with  the  telegraph  system  of  that  country,  and  that  this 
system  would  collect  all  messages  and  transmit  them  to  the  cable 
station." 

"  In  addition,  it  would  probably  be  desirable  to  call  into  exist- 
ence a  special  Press  Agency  in  each  country,  which  would  collect 
all  news  and  transmit  it  to  the  cable  station,  and  also  receive  all 
incoming  news  and  distribute  it  to  the  newspapers." 

"  With  such  an  arrangement  the  staff  of  this  system  would  only 
be  employed  in  the  cable  stations,  and  no  other  office  would  be 
re(iuired  except  the  head  office." 

'  Under  these  circumstances  the  capital  outlay  for  a  new  ring 
should  not  exceed  £7.000,000  ;  but  as  there  is  no  apparent  reason 
why  the  Pacific  cable  should  not  form  a  section  of  the  ring,  the 
actual  expenditure  should  not  exceed  *5,000,000,  including  two 
additional  ships.  . 

"  The  annual  cost  of  working  would  be  approximately — 

Maintenance,  renewals,  and  working  of   12  stations 

and  three  ships       £300,000 

Reat  of  landlines  10,000 

Interest  and   sinking  fund  for  jiayiug  off  capital 

in  50  years 3.50.000 

Renewal  of  cables.  &c 70.000 


£730,000 
(say)        7.50,000 

"  This  one  continuous  ring  round  the  world  would  serve  sis 
stations,  one  in  each  country,  and  would,  when  worked  duplex,  be 
capable  of  transmitting  at  the  rate  of  100  words  per  minute — 
i.e.,  .50  w.p.M.  in  both  directions. 

"  If  each  country  supplied  all  the  other  five  with  10,000  words  of 
Press  news  per  day  this  traffic  could  be  transmitted  in  10  hours." 

"  A'..'/.  ■■  England  could  send  out  in  3.'  hours  10.000  words  round 
the  ring  to  South  Africa,  India,  Australia,  New  Zealand,  and 
Canada  ;  and,  at  the  same  time,  Canada  could  send  in  the  opposite 
direction  10.000  words  to  New  Zealand,  Australia.  India.  South 
Africa,  and  England  in  3i  hours." 

"  South  Africa  and  India  would  then  have  possession  of  the  ring 
for  3i  hours  ;  and  after  that  Australia  and  New  Zealand." 

"  Each  country  would  thus  supply  all  the  other  countries  with 
10,000  words  of  Press  news,  so  that  each  country  would  receive 
50,000  Press  words  within  10  hours — say,  11  hours  to  allow  for 
corrections,  delays,  &c." 

■'  Leaving  another  hour  for  daily  testing,  the  remaining  12  hours 
could  be  used  for  private  messages." 

"  During  the  transmission  of  Press  news  the  cable  directly  con- 
mcting  the  two  countries  transmitting  could  be  used  .at  such  times 
fur  private  messages  ;  therefore,  England  and  Canada,  South  Africa, 
and  India,  Australia,  and  New  Zealand  could  each  transmit  to  the 
other  during  3i  hours  10,000  words,  or  UO.OOO  words  in  all." 

"During  the  12  hours  it  would  be  quite  possible  to  work  as 
follows  : — For  two  hours  each  country  could  transmit  and  receive 
from  its  adjacent  countries— i.e.,  Canada  and  England,  England 
and  South  Africa,  South  Africa  and  India.  India  and  Australia. 
Australia  and  New  Zealand,  and  New  Zealand  and  Canada  could 
intercommunicate,  and  each  country  would  be  able  to  send  12.000 
words  in  two  hours — i.e..  72,000  words  in  all." 

"  For  the  next  2  hours  : — 

England  and  India  ;  India  and  New  Zealand  ;  New  Zealand  and 
Kngland  would  intercommunicate  :  S.  Africa,  .\ustralia  and  Canada 
acting  as  relay  stations  ;  and  for  the  following  2  hours — 

Canada  and  ,\frica;  S.  Afiica  and  Australia:  Australia  and 
Taiiada  would  inttncommunicatc,  and  each  could  transmit  12,000 
«oids,  so  that  in  these  1  hours  another  72,000  words  could  be  sent. ' 
'Finally:  —  England  and  Australia:  then  Canada  and  India: 
then  New  Zealand  and  S.  Africa  could  each  intercommunicate  for  2 
hours,  and  as  these  two  countries  Would  be  connected  together  by 
two  routes,  ^hey  could  each  transmit  12,000  words  in  the  2  hours. 
(.'■..  72.000  words  in  the  (j  hours." 

"The  total  private  messages  would  therefore  be — 
60,000  +  72,000  +  72,000  +  72,000  =  278.000  words  in  all. 

-Allowing  2.5  per  cent,  for  calls  and  corrections,  the  total  number 
of  paying  words  would  be  approximately  200,000." 

"  If  a  charge  of  Id.  per  word  were  made  to  the  Press  Agency  of 


each  country,  each  would  have  to  "pay  £101  per  day — a  levenue 
of  about  £220,000." 

"  As  at  least  on  the  average  20  papers  would  take  this  supply  in 
each  country,  each  paper  would  pay  only  £5  per  day  for  all  this 
news." 

"  If  a  charge  of  2d.  per  word  were.made  for  private  messages,  the 
daily  income  would  be  £1,600.  or  approximatelv  £580.000  per 
annum.  The  total  revenue  would  thus  be  £  800.000,  against  the 
above-mentioned  expenditure." 

"If  it  were  possible  to  transmit  private  and  Government  messages 
at  a  flat  rate  of  2d.  or  3d.  per  word,  the  cable  syste  n  would  be 
filled  with  traffic  throughout  the  21  hours,  and  real  union  would 
be  attained."  

Even  assuming  that  the  cables  are  working  regularly 
according  to  the  time-table  during  the  24  hours,  the  revenue 
anticipated  does  not  represent  sufficient  inducemerit  to 
embark  on  such  a  speculative  and  risky  investment. 

Mr.  Preece  thinks  it  "  well  within  the  realms  of  possi- 
bility that  the  speed  of  signalling  over  the  cables  may  be 
increased,  thereby  permitting  a  larger  amount  of  traffic  to 
flow,  and  the  extra  money  thus  earned  would  be  almost 
entirely  clear  profit."  He  suggests  the  possibility  of  10  per 
cent.,  or  even  a  50  per  cent.,  increa.se.  This  may,  perhaps, 
be  realised  for  cable  working  in  the  future,  but  it  is  not 
usual  to  base  present  revenue  estimates  on  merely  future 
possibilities  ;  and  even  so,  it  will  be  the  same  for  all  cable 
companies  equally:  and  it  is  quite  as  likely  that  we  may 
hear  of  as  important  an  increase  in  speed  through  com- 
peting wireless  systems. 

If  the  advantages  of  this  low-rate  circular  system  were  so 
much  appreciated,  it  would  soon  become  necessary  to  lay 
another  to  meet  the  congested  traffic,  and  the  circular  cable 
would  become  a  still  more  powerful  competitor  against 
already  existing  cable  companies. 

Mr.  Preece  says  :  "  Such  a  system  could  only  be  installed 
by  the  joint  Governments  "  of  the  British  Empire  League. 

This  fact  would,  of  course,  place  the  old  companies  under 
a  great  disadvantage,  and  bring  pressure  on  them  to  reduce 
their  tariff,  and  their  doing  so  would  tend  to  reduce  the 
revenue  of  the  circular  venture. 

That  such  a  performance  could  be  regularly  kept  up 
during  the  times  mentioned  through  such  a  system  working 
duplex  at  50  w.p.m.  each  way,  and  with  from  one  to  four  relays 
at  intermediate  stations,  without  frequent  delays  and  serious 
reductions  of  the  words  on  which  the  revenue  is  based, 
caimot  reasonably  be  expected. 

The  number  of  hours  allotted  to  each  country  for  trans- 
mitting and  receiving  messages  is  the  same,  and  if  not  con- 
formed to  would  upset  the  time-table  for  other  stations  in 
the  ring.  If,  therefore,  the  number  of  messages  to  be 
received  from  or  sent  to  some  of  the  stations  are  insufficient 
or  too  many  for  the  time  allotted,  waste  of  time  would  result 
on  this  account. 

Whenever  communication  on  any  section  becomes 
interrupted  for  any  cause,  the  elaborate  time-table  would 
again  be  upset,  entailing  reduction  of  traffic. 

In  the  course  of  years  the  cable  will  develop  mechanical 
and  electrical  weakness.  To  meet  the  contingency  of  a 
breakdown,  and  consequent  stoppage  of  traffic  through 
some  of  the  sections,  which  may  happen  at  any  time,  the 
laying  of  a  second  cable  will  be  iiuperative,  otherwise  these 
(iovernment  statioirs  would  have  to  divert  their  messages 
through  the  lines  of  those  old  cable  companies  whose 
interests  they  had  so  little  considered. 

We  are  not  told  how  long  it  will  take  to  construct  and 
lay  the  27,000  miles  of  heavy-core  cable,  and  as  the 
financial  harvest  expected  when  it  forms  a  girdle  round  the 
world,  cannot  be  fully  realised  until  the  last  section  is 
completed,  the  interest  on  the  capital  will  for  that  length 
of  time  be  very  small. 

The  principal  reason  given  why  the  joint  (iovcrnments 
should  favour  such  a  gigantic  undertakingas,  howexer,  not 
that  it  would  prove  a  great  financial  success,  but  in  order  to 
"  transform  the  British  Empire  into  a  true  league  of  inde- 
pendent nations,  and  consolidate  the  Commonwealth  for  foreign 
affairs  and  defence."  This,  it  is  said,  "  can  only  be  definitely 
attained  by  much  cheaper  telegraphy — so  reasonable  in  cost 
that  their  messages  shall  be  rapidly  transmitted  and  imme- 
diately answered,  and  all  occasions  of  misunderstanding, 
as  forced  the  States  of  America  to  break  away  from  the 
Mother  Country,  and  to  become  independent,  avoided."  "  If 
it  were  possible  to  supply  each  country  daily  with  ample 
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Press  news  from  all  the  other  countries  at  a  cost  of  id.  or 
Id.  per  word,  the  principal  newspapers  would  welcome  the 
supply,  and  the  jX'ople  would  read  the  news  with  interest." 
"  Finally,  if  it  were  possible  to  transmit  private  and  (iovern- 
nient  messages  at  a  flat  rate  of  id.  or  3d.  per  word,  the 
caMe  system  would  be  tilled  with  tratlic  throuiihout  the  24 
hours,  and  real  union  would  be  attained."  "  It  is  obvious 
that  at  such  rates  the  whole  Commonwealth  would  have  a 
means  of  intercourse  which  would  bind  all  to^jether  so 
closely  that  jwlitical  means  of  consolidation  would  become 
a  problem  of  secondary  importance." 

The  advantasres  of  increased  intercommunication  facilities, 
whether  by  cheaper  and  quicker  means  of  travelling  or 
telegraphy — and  esjHjcially  by  cheap  postage — afe  without 
doubt  important,-«nd  likely  to  bind  more  closely  widely 
separated  nations  speaking  the  same  language  and  having 
so  many  interests  in  cmuraon  ;  but  that  these  interests 
would  be  so  ^■cry  greatly  advanced  by  the  extra  means  of 
communication  provided  by  the  circular  cable  in  question, 
is  very  doubtful.  Not  only  are  the  present  conditions  and 
facilities  incomparable  with  those  of  nearly  a  century  and- 
a-half  ago,  when  telegraphy  and  cheap  postiige  was  unknown, 
but,  with  the  alternative  Atlantic  cables  to  Canada  and  the 
comparatively  cheap  and  high-speed  land-lines  across  Canada, 
a  much  better  guarantee  of  uninterrupted  communication 
already  exists  as  far  as  Vancouver.  Thence  to- New  Zealand 
we  already  have  the  Pacific  Cable,  which  Mr.  Preece  thinks 
might  be  included  in  the  suggested  girdle. 

^loreover,  as  the  surface  of  the  globe  is  traversed  by 
alternative  telegraph  I'outes  to  all  the  countries  of  the 
British  Empire — not  to  mention  the  continuously  improving 
means  of  wireless  telegraphy — the  desirability  of  the  joint 
Governments  promoting  such  a  tremendous  and  risky 
undertaking,  in  competition  with  existing  cable  systems, 
merely  for  the  sake  of  another  route,  does  not  seem  at  all 
desirable. 

Though  not  expressly  so  stated,  it  would  appear  as  if  this 
girdle  is  intended  to  serve  as  a  strategic  cable. 

As  in  a  great  war  our  ships  would  be  fully  employed, 
the  resources  of  even  the  British  Navy  would  be  unable  to 
guarantee  the  safety  of  a  cable  encircling  the  globe  ;  and, 
in  fact,  the  strategic  cable  would  be  more  likely  to  be 
intentionally  broken  by  the  enemy  than  any  other. 

A  rupture  in  one  or  two  places  would  dislocate  the  traffic 
and  render  the  circular  system  unworkable. 

Considering  that  a  break  or  serious  fault  in  very  deep 
water  often  takes  several  months  to  repair — especially  in  the 
winter  months — the  annual  revenue  would  be  seriously 
reduced.  This  is  a  contingency  which  must  be  taken  into 
account  when  considering  the  risks  to  revenue  entailed  by 
putting  so  many  eggs  into  one  basket. 

For  a  submarine  cable  system  of  27,000  miles  instead 
of  providing  only  three  steamers  in  the  estimate  of  cost,  a 
small  fleet  would  be  necessary,  so  that  one  repairing  ship 
may  be  stationed  within  a  reasonable  distance  of  its  field  of 
operations,  unless  it  is  contemplated — as  when  it  becomes 
necessary  to  divert  messages — to  draw  upon  the  kind  offices 
of  competing  companies  by  asking  them  to  lend  their 
repairing  steamers  to  meet  the  emergency. 

A>s  the  core  to  give  r)0  w.p.m.  each  way  through  such 
abnormally  long  cables  must  be  very  heavy,  it  will  not  be  a 
light  type  of  cable  easy  to  raise  from  great  depths,  and  the 
cable  tanks  must  be  large,  too,  and  the  ships  able  to  carry 
long  lengths ;  consequently,  small  repairing  ships  would 
often  not  be  serviceable  even  if  available. 

In  the  case  of  a  breakdown  is  the  large  traffic,  which 
it  is  expected  will  keep  the  circular  cable  busy  during  the 
24  hours,  to  be  suddenly  diverted  through  the  lines  of  com- 
peting companies— already  doing  a  lieavy  traffic— who, 
owing  to  the  serious  competition,  had  been  forced  to  lower 
their  tarilf  per  word?  That  this  enforced  lowering  of 
tariff  must  react  on  tbe  circular  cable  and  reduce  its  annual 
revenue  must  also  be  taken  into  account. 

If  the  10,000  words  daily  of  Press  news  is  to  be  so 
gi'eatly  appreciated  by  the  20  papers  in  each  country,  would 
not  competing  telegraph  companies  find  it  advantageous  to 
upset  this  monopoly  ? 

Under  present  conditions  very  important  news  and  stock 
quotations  find  their  way,  by  telegraph,  to  most  of  the 
Porainiou  paprs,  so  it  may  be  questioned  if  the  10,000 


extra  words  of  Press  news  through  the  circular  cable  would 
be  worth  f5  daily  to  each  of  the  20  papers. 

It  is,  moreover,  even  more  doubtful  if  10,000  extra 
words  of  Press  news  would  make  such  an  increase  in  the 
reciprocal  good  feeling  of  kindred  and  already  closely 
allied  nations  as  to  rail  for  the  laying  by  their  Governments 
of  such  an  extra\agant  ciri'ular  cable.  If  any  such  marked 
increase  in  mutual  appreciation  can  be  effected,  it  will 
surely  be  more  realised  through  the  medium  of  cheap 
jwstage  and  fast  steamers  bringing  our  kinsmen  into  closer 
jiersonal  intimacy  than  by  short  telegraphic  messages,  most 
of  which  would  be  restricted  to  (Government  and  mercantile 
business  ;  but  if  it  be  considered  so  important  to  increase 
the  Press  news,  could  not  this  be  more  equitably  and  cheaply 
done  by  inducing  existing  companies  to  send  certain  Pi-ess 
news  at  the  low  rate  per  word  suggested,  and  indemnifying 
the  said  companies  against  loss  for  any  difference  below  the 
usual  tariff'  ? 

The  precise  meaning  of  "  transforming  the  British 
Empire  into  a  true  league  of  indej^endent  nations  "  is  not 
clear.  If  this  league  is  intended  to  be  a  substitute  for 
the  League  of  Nations  advocated  by  the  Entente  Powers  as 
the  guardians  of  the  peace  of  the  world  against  renewed 
aggression  of  the  Central  Powers,  and  guarantors  of  the 
fi'eedom  and  independence  of  the  smaller  States,  it  is 
undesirable  ;  because  the  larger  the  number  of  nations  com- 
prising that  League  the  more  powerful  and  effective  will  be 
their  control.  Instead,  therefore,  of  the  British  Empire 
being  exclusive,  it  should  rather  include  all  nations,  small 
and  large,  willing  to  co-operate  in  upholding  international 
law,  liberty  and  equal  rights.  A  League  of  only  English- 
speaking  nations,  moreover,  seems  quite  unnecessary,  because 
their  loyalty  has  already  been  put  to  the  proof,  and  they 
have  shown  the  world  that  in  the  cause  of  freedom  and 
humanity  they  require  no  specially  binding  covenant,  as  they 
can  be  trusted  never  to  fail  to  champion  these  sacred  causes 
for  their  own  sakes. 


THE     MUNICIPAL    TRAMWAYS     ASSOCIATION 
(INCORPORATED). 


Annual  Conference  at  Leicester. 


{Concluded  from  page  310.) 
The  Conference,  which  was  duly  held  at  Leicester  Town 
Hall  last  week,  was  favoured  with  fair  weather,  on  the 
whole,  and  a  very  good  attendance  was  recorded,  the  Council 
Chamber  being  filled  to  its  utmost  capacity.  The  Mayor 
of  Leicester  having  greeted  the  visitors,  Alderman  Flint 
delivered  his  presidential  address,  and  this  was  followed  by 
j\Ir.  Hatton's  paper,  of  which  an  abstract  appeared  in  our 
last  issue.  The  discussion  on  this  paper,  which  occupied 
the  remainder  of  the  morning  session,  is  reported  below. 

At  mid-day  the  Mayor  (Alderman  North,  J.  P.)  enter- 
tained the  members  of  the  Conference  at  lunch  in  the 
Museum  Buildings.  The  Mayor  regretted  the  obviously 
unavoidable  absence  of  the  President  of  the  Board  of  Trade, 
Sir  Albert  H.  Stanley,  but  welcomed  a  representative  of 
the  Board  in  the  person  of  Mr.  J.  Devonshire,  chairman  of 
the  Board  of  Trade  (Tramways)  Committee,  remarking 
that  it  was  always  advisable  to  keep  on  good  terms  with 
those  holding  the  whip  hand  ;  he  deprecated  an  excess  of 
centralised  control,  but  recognised  that  in  moderation  it 
was  beneficial. 

Replying  to  the  toast,  Mr.  Devonshire  referred  to  the 
rationing  of  coal,  and  the  impression  that  tramway  under- 
takings had  been  singled  out  for  rationing  ;  he  said  the 
Committee  had  acted  under  instructions,  and  assured  the 
members  that  whilst  they  had  been  asked  to  economise 
because  they  were  organised,  the  fact  that  they  were 
organised  ensured  that  they  would  not  be  starved  for  coal, 
in  view  of  their  importance  in  the  national  service. 

Councillor  Mayne  proposed  the  "  Town  and  Trade  of 
Leicester  "  in  a  humorous  speech,  to  which  the  Town  Clerk, 
Mr..  H.  A.  Pritchard,  responded  ;  and  Alderman  J.  R. 
Freears,  J.P.,  Deputy  Mayor,  proposed  the  "  JIunicipal 
TFamwaj.s  Association,"  the  toast  beipg  briefly  acknowledged 
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by  the  president,  Alderman  S.  Flint,  J.P.  Proposing  a  vote 
of  thanks  to  the  Mayor,  Councillor  Timpson  remarked  that 
Alderman  Xorth  had  occupied  the  chair  for  four  years,  and 
had  been  instrumental  in  raising  £100,000  for  wounded 
soldiers. 

On  the  resumption  of  the  business  meeting  in  the  after- 
noon, the  report  of  the  Executive  Council  on  the  formation 
of  a  Xational  Joint  Council  for  the  tramway  industry  was 
considered,  and  a  statement  as  to  the  objects  of  the  proposed 
Council,  and  as  to  the  negotiations  which  had  taken  place 
with  regard  to  its  formation,  was  made  by  Mr.  ilcElroy. 
The  feeling  of  the  meeting  was  generally  favourable  to  the 
proposal. 

On  Friday  morning,  after  meetings  of  the  Executive 
Council  and  the  IManagers'  Section,  the  business  meeting 
was  resumed  at  1 1  o'clock.  The  report  of  the  Executive 
Council  and  the  treasurer's  statement  were  received  and 
adopted,  and  the  officere  for  the  ensuing  year  were  elected. 
The  names  of  the  new  officers  and  members  of  Committee 
are  as  follows  : — 

President. — Mr.  T.  B.  Goodyer  (Croydon). 

Vice-President.  —  Alderman  Sir  John  W.  Courtis 
(Cardiff). 

Hon.  Secretary.— Jlr.  W.  Clough  (P.nry). 

( )rdinary  Memljers  of  Committee. — Clr.  J.  Timpson  (Ports- 
mouth), Messrs.  A.  L.  C.  Fell  (L.C.C.),  J.  B.  Hamilton 
(Leeds).  G.  ^V.  Holford  (Salford),  and  R.  L.  Horsfield 
(Walsall). 

Mr.  C.  J.  Spencer  (Bradford),  hon.  secretary  1911-1918, 
retired  on  account  of  his  accepting  an  important  post  under 
Government,  and  an  interesting  feature  of  the  sitting  was 
the  presentation  to  him  of  a  valuable  gold  watch,  together 
with  a  handsomely  appointed  dressing-case  for  Mrs.  Spencer, 
which  had  been  subscribed  for  by  the  members.  Speeches 
were  made  by  Jlr.  Hamilton  (chairman  of  Executive 
Council),  the  President,  the  Chairman  and  Yice-Chairman  of 
the  Bradford  Tramway  Committee,  and  others,  expressing 
the  heartfelt  admiration,  esteem,  and  real  affection  of  the 
Association  for  3Ir.  Spencer,  and  the  highest  appreciation 
of  his  valuable  services.  In  the  course  of  his  reply 
^Ir.  Spencer  said  that  he  had  been  a  member  of  the  Associa- 
tion from  its  inception  ;  the  post  he  was  vacating  involved  a 
great  deal  of  hard  work,  but  it  w-as  pleasant  work,  andwell 
worth  while  ;  he  thanked  the  Corporation  of  Bradford  for 
the  assistance  of  the  clerical  staff  and  office  accommodation. 
The  Conference  then  unanimously  elected  him  an  honorary 
member,  the  highest  honour  within  its  power,  which  is 
shared  by  only  one  other  member. 

The  proceedings  closed  with  votes  of  thanks  to  the  officers 
and  to  the  Corporation  of  Leicester,  and  the  members  were 
afterwards  entertained  at  lunch  Ijy  the  retiring  President, 
Alderman  Flint,  Chairman  of  the  Tramways  Committee,  in 
the  Museum  Buildings. 

During  the  Conference  visits  were  paid  by  parties  of  the 
members  to  vai'ious  engineering  features  of  interest  in 
Leicester  and  the  neighbourhood.  The  Conference,  as  a 
whole,  was  considered  a  highly  successful  event. 


The  Post-War  Position  of  Electric  Power  Supply. 

The  discussion  ou  Mr.  Ernest  Hatton's  paper  (of  which  an 
abstract  appeared  in  our  last  issue)  was  ojiened  by  Mr.  J.  il. 
McElrot  (Manchest-er),  who  remarked  that  the  question  of 
(-■lectric  power  supply  w-as  engaging  the  attention  of  several 
other  associations,  esiJecially  the  Ineoi-porat^d  Municipal 
Electricyl  Association,  and  proposals  relating  thereto  were 
under  the  consideration  of  the  Government.  The  importance 
of  the  subject  to  tramway  authorities  was  due  to  the  fact 
that  at  least  25  per  cent,  of  the  total  output  of  electrical 
energy  was  used  by  tramway  undertakiags,  of  which  there 
were  170 — 93  municipal,  and  83  company  undertakings. 
These  consumed  620  milLion  units  per  annum,  of  which  79 
jier  cent,  was  taken  by  municipal  undertakings.  Of  the  170 
tramways.  38  had  their  own  ix)wer  stations,  and  138  pur- 
chased energy:  but  50  per  cent,  of  the  energy  used  wa^ 
■  ■  generated  by  the  former  in  their  o\^'n  stations.  If,  however. 
!  the  London  County  Council  system  were  excluded,  only  39 

(  per   cent,    was  generated   in    tramway   power  stations.     The< 

question   whether  energy   should   be  generated  or  purchased 
had   been   much    debated   in   bygone   days,    but   the   position 
was  now  quite  different.     Experience  .showed  that  in  certain 
■!  towns    the    tramway    authorities    had    been    overcharged    in 

>  comparison   with   industrial   concerns,   having  in   view   their 

I         good  load  factor.    In  1911  the  two  A.ssociations— the  I.M.E..\. 
:    ,    and    the   M.T.A.I-— prepared    »   joifit   «ohe{pe,    settling   the 


principles  on  which  the  charges  for  energy  from  combined 
stations  should  be  based.  He  had  recently  inquired  of  all 
the  municipalities  concerned,  with  the  result  that  he  found 
that  practically  none  of  them  had  adopted  the  scheme;  it 
would  be  interesting  to  know  why.  Mr.  Hatton  asked  why 
the  tramways  should  not  help  the  power  side  of  an  under- 
taking. There  was  a  suspicion  that  in  order  to  develop  the 
power  side,  exceedingly  low  prices  had  been  charged  for 
snotive  power,  which  could  not  have  been  done  witho'ut  the 
tramway  load ;  cheapening  power  at  the  expense  of  the  tram- 
way users  was  unjustifiable.  He  (Mr.  McElroy)  advocated 
the  development  of  electric  power  supply  on  lines  that  would 
help  all  industries,  including  tramways.  The  main  conclu- 
sions of  the  Coal  Conservation  Sub-Committee's  report  were 
worthy  of  serious  consideration ;  they  included  the  appoint- 
ment x)f  a  board  of  commissioners  to  develop  electric  power 
supply  over  the  whole  country,  and  to  stop  the  extension  of 
uneconomical  stations,  the  delegation  of  control  to  new  dis- 
trict authorities,  and  the  standardisation  of  system.  In  ai 
prefatory  note  the  Minister  of  Reconstruction  referred  to  the 
relations  between  company  and  municipal  undertakings,  and 
stated  that  the  whole  matter  would  be  thoroughly  investi- 
gated before  any  action  was  taken  by  the  Government.  The 
Board  of  Trade  Committee  had  also  issued  a  valuable  report; 
it  recommended  the  formation  of  a  new  body  of  Electrical 
Commissioners,  to  have  general  control  in  the  United  King- 
dom, the  abolition  of  the  existing  system  of  small  areas,  the 
di\ision  of  the  country  into  suitable  areas  presided  over  by 
District  Boards  which  would  be  responsible  for  generation, 
while  the  existing  undertakings  might  retain  the  distribution, 
and  the  financing  of  the  scheme  with  Government  assistance. 
After  fm'ther  quotations  from  the  rejiort-,  he  expressed  the 
view  that  the  setting  up  of  a  national  authority  and  of  dis- 
trict boards  controlhng  wide  areas  was  based  on  sound  prin- 
ciples, but  the  details  must  be  carefully  examined  when  it 
was  seen  what  steps  Parliament  proposed  to  take.  Some- 
thing ought  to  be  done  quickly  to  direct  future  development 
on  right  lines;  the  continuance  of  present  conditions  would 
be  fatal  to  success  in  competition,  and  a  cheap  supply  of 
power  was  essential  to  the  national  welfare. 

Mr.  H.  Webber  (Keighley)  agreed  with  Mr.  Hatton  that  the 
reports  were  too  rosy  in  anticipating  great  residts  in  the 
near  future.  All  undertakings  had  suffered  from  heavy 
standing  charges  owing  to  rapid  changes  in  the  methods  of 
generating  electrical  energy,  and  the  new  scheme  would  hke- 
wise  be  burdened  with  heavy  capital  outlay  for  new  plant, 
comi>ensation  to  municipalities,  long  mains,  &c.  Tiansmis- 
sion  losses  would  be  nearly  as  costly  as  the  transport  of 
coal  by  rail.  The  Nort.h-East  Coast  companies  had  been 
developing  on  lines  similar  to  those  proposed,  but  were  not 
supplying  much  cheaper  than  in  Keighley,  where  before  the 
w-ar  energy  for  power  was  supphed  at  less  than  id.  a  unit. 
No  great  economy  in  steam  consumption  was  to  be  gained 
by  mcreasing  the  .size  of  station  above  30,000  kw.,  and  a/ 
G,000-KW.  set  was  nearly  as  economical  as  one  of  15,000  kw., 
though  the  latter  showed  a  saving  in  labour.  Breakdowns 
in  large  stations  would' be  more  serious,  and  reduphcation  of 
feedere  essential.  He  believed  the  scheme  would  eventually 
develop  into  a  working  syst-em,  but  it  should  not  be  rushed. 

j\Ir.  H.  P.  Stokes  (Bexley  Heath)  feared  that  the  discussion 
might  drift  into  narrow  lines,  and  urged  that  the  matter 
should  be  considered  from  the  national  point  of  view.  C!on- 
senation  of  coal  was  the  main  question — engineers  were  apt) 
to  look  at  it  from  the  standpoint  of  use.  Coal  was  oirr  most 
valuable  national  asset,  and  should  be  used  in  the  most 
economical  way  possible;  generating  steam  was  not  the  best 
way  of  utdising  it.  If  it  were  used  to  the  best  advantage, 
electricity  would  be  a  by-product;  it  possessed  enormous  re- 
sources, more  imjKirtant  than  the  mere  generation  of  power. 
The  Association  ought  to  support  the  fonnation  of  a  com- 
juittee  to  develop  the  use  of  coal  on  the  most  advantageous 
lines.  They  were  too  apt  nowadays  to  standardise  every- 
thing :  electrical  energj'  could  not  be  lunited  to  one  parti- 
cular form — each  form  po.ssessed  peculiar  advantages  for  cer- 
tain processes;  standards  might  be  fixed  for  railways  and 
lighting,  and  for  certain  industrial  processes,  but  to  estab- 
lish one  standard  for  all  purposes  was  a  mistake. 

Mr.  W.  McRR.w  (Walthamstow)  said  he  understood  that  from 
the  engineering  standpoint  the  scheme  was  a  good  one,  but 
from  a  financial  point  of  view  he  thought  it  was  open  to 
criticism^  Everything  depended  on  what  w'as  done  with  the 
existing  generating  stations;  if  they  were  scrapped,  the  new 
scheme  would  be  handicapped  with  an  immense  burden  of 
debt.  There  was  also  a  danger  of  losing  in  distribution  the 
.saving  in  generation — long  mains  were  very  costly.  If  a 
loss  was  made,  who  would  bear  it?  During  the  first  few 
years  a  lass  w-as  ix)ssible,  and  even  probable.  Apparently 
municipalities  must  part  with  their  tramw-ay  or  supply  .cita- 
tions, whereas  private  companies  could  carry  on.  The  ap- 
pointment of  the  Commissioners  was  in  the  hands  of  the  Board 
of  Trade,  but,  in  view  of  past  appointments,  the  Board 
ought  to  be  subject  to  .some  supervision.  The  District 
Boards  were  to  be  small  bodies — larger  numbers  would  give 
greater  safety  from  their  capture  by  cliques.  Compensation 
for  displaced  officials  ought  to  be  compulsory,  not  optional. 

Mr.  E.  H.  Wn.KrxsoN  (Huddersfield),  congratulating  Mr, 
Hatton  on  his  paper,  said  that  if,  when  starting  the  ti-amway 
undertaking.  Huddersfield  had  purchased  energy,  it  would 
have  cost  3d,  a  unit,  and  the  growth  of  the  system  would  have 
been   restricted ;   }iavipg  its  own   power   gt'Stion.    supplying 
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energy  at  id.  a  unit,  the  system  had  developed  to  a  lengt.h 
of  56  miles  of  track,  and  a  revenue  of  ^6170,000. 

Mr.  E.  S.  R.UNEn  (Doucaster)  thought  that  Mr.  Hatton  s 
opinions  had  been  moditied  since  he  drew  up  his  report  to 
the  Newcastle  Corporation.  He  contended  that  no  station 
ought  to  be  taken  over  without  a  guarantee  that  the  supply 
of  energy  would  be  cheapened.  He  doubtod  whether  Gov- 
ernment conti-ol  t-endcd  to  economy,  citint,'  the  telephone 
ser\ii«  a.s  a  case  in  point,  and  questioned  th«  advisability 
of  handing  over  the  whole  power  of  control  to  a  board. 
Capital  charges  had  a  great  effect  on  the  supply  price,  but 
not  on  the  generating  cost,  and  if  the  capital  were  watered 
the  .<!cheiue  would  be  of  little  use.  ^^■ith  regard  to  the  ques- 
tion of  charging  uniform  prices  everywhere,  he  ix)inted  out 
that  the  lo<'ation  of  important  industries,  such  as  the  manu- 
f;icture  of  iron  and  steel,  cotton,  shipbuilding,  &c.,  was  not 
determined  by  the  avaihibilitv  of  a  supply  of  power. 

Mr.  C.  L.  E.  Stew.^rt  (Rawt<-nstail)  held  that  the  Coal  Con- 
servation Report  had  been  discredited ;  the  Board  of  Trade 
Committee's  report  was  more  worthy  of  consideration.  C-ertain 
.stations  of  moderate  dimensions  could  beat  the  big  ones  in 
point  of  e<.onomy,  and  the  big  station  had  not  proved  its 
case.  Both  reports  dealt  with  unites  generated,  whereas  the 
real  issue  was  units  sold;  at  Eawten.stall  the  works  cost  wai? 
0.4d.  per  unit,  but  they  had  to  get  an  average  price  of  0.9d. 
per  unit  sold.  The  loss  in  distribution  might  amoimt  to  "20 
per  cent.  He  drew  attention  to  the  statements  of  Mr. 
Fedden  and  Mr.  Pearce  at  ISIanchester  with  regard  to  the 
cost  of  transmission  of  electrical  energy.  Referring  to  Mr. 
Murray's  remarks,  it  was  not  intended  to  scrap  old  stations 
or  to  build  superstations  at  once,  but  to  develop  the  scheme 
by  degrees  in  suitable  areas,  weeding  out  inefficient  sta- 
tions. The  Government  scheme  would  do  away  with  the 
spirit  of  emulation  at  present  existing  between  neighbouring 
imdertakings.  Frequency  and  phase  should  be  standardised, 
but  the  voltage  should  be  left  open. 

Mr.  C.  FuRXESS  (Blackpool)  said  that  the  discussion  was 
degenerating,  and  that  the  report  of  the  Board  of  Trade 
Committee  had  been  depreciated ;  he  felt  it  his  duty  to  sup- 
jwrt  the  reix)rt  in  the  national  interest.  There  was  no  inten- 
tion of  scrapping  economical  plant.  They  had  been  marking 
time  since  August,  1914,  with  regard  to  extensions;  many 
towns  were  waiting  to  spend  capital  in  development  when 
they  wore  permitted  to  do  so — in  the  neighbourhood  of 
Blackpool  he  knew  of  an  aggregate  contemplated  expendi- 
ture of  £.300,000.  The  real  question  was  whether  each 
should  go  his  own  way,  or  whether  they  should  have  a  joint 
board,  and  lay  out  capital  on  the  mast  economical  lines.  He 
(lid  not  commend  the  action  of  the  Council  in  asking  Mr. 
Hatton  to  read  a  paper  on  this  subject — there  were  matters 
of  far  greater  importance  to  tramway  men  which  should 
have  been  discussed  that  moraing.  He  thought  that  Mr. 
McElroy  had  over-rated  the  importance  of  the  traction  sup- 
ply, .^t  Manchester  the  cost  of  energy  for  traction  wa-s  13 
per  cent,  of  the  revenue;  at  Newcastle  it  was  only  7  per 
cent.,  at  Blackpool  1'2J  per  cent.,  at  Cardiff  5  per  cent.,  at 
Burnley  20  per  cent.  The  cost  was  not  a  factor  of  great 
moment,  and  he.  i^ersonally,  did  not  believe  in  the  fetish 
of  low  costs — a  rea.sonable  profit  was  justified. 
_  Replying  on  the  discussion,  Mr.  Hatton  remarked  that  at 
Kcighley  Mr.  ^Vebber  was  practically  supplying  a  huge  fac- 
tory. HO  that  the  cost  of  cables  was  comparatively  small. 
The  experience  of  the  Newcastle  companies  showed  that  the 
n.-ik  of  breakdown  was  not  serious.  With  regard  to  Mr. 
Stokes's  remarks,  the  utiUsation  of  coal  was  under  investiga- 
tion by  the  Government.  He  agreed  with  Mr.  Wilkinajn 
legarding  the  advantage  of  having  one's  own  power  station. 
^Ir.  Rayner  suggested  that  he  h,ad  changed  his  mind,  but 
it  should  be  remembered  that  he  reix>rted  on  the  Coal  Con- 
servation Report,  and  that  the  Board  of  Trade  Report  had 
not  then  been  jiublished.  Let  them  all  join  together,  if  it 
were  necessary  in  the  national  interests— but  under  Govern- 
ment control,  not  that  of  a  company.  Referring  to  Mr. 
Stewart's  remarks,  he  said  that  the  supply  of  power  to  rail- 
ways was  a  matter  of  vital  importance;  and  he  reminded 
Mr.  Furness  that  tramway  men  were  keenlv  interested  in  thp> 
constitution  of  the  District  Boards. 


THE     BRITISH     MAGNETO     INDUSTRY, 


Tiii'.EK  months  ago  we  formed  one  of  a  party  of  journalists 
representing  tlie  technical  Press  of  the  country  which  was 
mvited  by  the  Bnti.sh  Ignition  Apparatus  Association  to  visit 
the  vannus  works  in  the  Midlands,  to  see  what  had  been 
iu-coriiplished  in  the  cutting  of  German  as.sociations  by  British 
cMUM-prise  in  the  manufacture  of  magnetos  for  ignition 
ptirpo.ses.' 

Last  I'riday  with  a  similar  aim  in  view,  we  were  privi 
leged  to  make  a  tour  of  inspection  of  the  works  of 
the  British  Lighting  and  Ignition  Co.,  Ltd.  (proprietors, 
Messrs.  \  ickers.  Ltd.  The  manufacture  of  magnetos  affords 
as  strikmg  an  examplj;  as  any  of  the  extent  to  which  a  key 
industry-for  such  it  is  now  recognised  to  be-was  allowed  to 


fall  into  the  hands  of  the  foreigner.  The  enterprise  and  per- 
severance, under  many  discouragemehts  and  initial  obstacles, 
of  the  British  firms  who  have  taken  up  the  manufacture  of 
magnetos,  have  completely  reversed  this  unsatisfactory  con- 
dition of  affairs.  British  magnetos  are  to-day  being  produced 
which  are  demonstrably  sujierior  to  the  foreign  article  and 
thesis  machines  are  .standing  greater  strain  and  stress  than 
was  ever  thought  of  before  the  war. 

There  is  every  possibility  that  the  work  will  have  a  measure 
of  protection  against  outside  competition  when  peace  comes, 
and  the  pioneer  work  of  the  manufacturers  should  have  its 
reward.  It  is  not  a  bad  start,  after  all,  to  have  effectually 
dissipated  the  fabled  sui^eriority  of  Stiittgart.  A  visit  to  some 
of  the  factories  now  engaged  in  the  production  of  magnetos 
should  c-onvince  anybody  that  this  is'  purely  a  fallacy. 

Tlie  B.L.I.C.  works  are  housed  in  a  five-storey  building 
with  a,  basement  utilised  as  a  general  stores.  ITie  Ughting 
of  the  works  is  excellent,  and  in  only  one  or  two  cases  did 
we  note  that  artificial  light  had  to  be  used.  The  factory  is 
fitted  out  with  up-to-date  machinery  which  is  well  arranged, 
the  whole  works  being  electrically  driven,  both  the  individual 
and  collective  drive  being  utilised.  We  w-ere  greatly  in- 
terested in  a  number  of  ingenious  machine  tools  and  jigs 
that  we  saw  at  work  in  the  factory,  and  the  moulding  of 
insulating  material  is  carried  out  very  efficiently.  We  were 
informed  that  the  Bosc-h  Company  spent  a  large  sum  annually 
on  cutting  tools  for  turning  moulded  insulating  material  and 
pai-ts,  as  the  high-speed  steel  tools  used  were  only  capable 
of  turning  a  small  number  of  parts.  The  B.L.I.C.  firm  em- 
ploys diamond  cutting  tools  for  turning  all  moulded  insula- 
tion parts,  including  brass  contact  pieces,  &c.  These  tools 
are  very  efficient,  and  we  were  informed  that  they  had  a  - 
very   long  life. 

.\notlicr  feature  that  we  noted,  with  pleasure  was  that  the 
linn  employs  the  metric  system  of  weights  and  measures. 
Wo  were  informed  that  the  firm  had  to  use  the  system  in 
certain  instances,  and  it  has  been  adopted  throughout  the 
magneto  fuctoi-y,  with  a  resulting  saving  of  much  time  and 
labour. 

Extreme  care  is  taken  in  machining,  and  the  working  limits 
employed  are  very  fine,  every  part  being  manufactmed  to 
limit  gauges.  So  intricate  are  certain  parts  of  the  magneto 
that  in  many  instances  special  machine  tools  have  been 
evolved.  .After  each  separate  operation,  the  parts  are  ex- 
amined carefully  in  a  well-organised  view  room. 

Special  care  is  given  to  the  ai'mature  and  condenser;  the 
fineness  of  the  wire  and  the  extreme  delicacy  of  the  mica 
demand  particularly  deft  skill  in, handling. 

In  the  main  test  rooms  all  material  is  examined  and  care- 
fully tested — magnets  for  strength  and  performance,  insulat- 
ing materials  for  breakdown  voltage,  and  the  metals  used 
in  the  mechanical  paiis  for  strength  and  hardness.  The 
finished  magnetos  undergo  most  exhaustive  tests;  every 
machine  is  submitted  to  a  prolonged  endurance  test  at  high 
sjieeds  and  at  a  voltage  much  greater  than  that  required  for 
actual  sen'ice.  Every  machine  is  tested  to  see  that  the 
sparking  at  high  speed  is  regular,  special  devices  being  em- 
ployed to  detect  instantly  any  variation  under  high  speed 
mnditions. 

An  important  feature,  apj>ealiug  to  motoristss,  is  the  capacity 
of  the  magnetos  for  sparking  at  low  speed,  thus  giving  esisy 
starting.  They  are  designed  specially  with  this  end  in 
view,  and  new  features  are  rapidly  being  incorixjrated  to 
improve  them  still  further  in   this  respect. 

Special  attention  is  being  devoted  to  experimental  and 
research  work,  both  in  regard  to  electrical  performance  and 
manufacturing  processes.  Important  results  have  already 
been  obtained,  which  are  being  embodied  in  the  newer 
designs,  with  the  a-esult  that  smaller,  lighter,  and  more 
efficient  magnetos  arc  now   being   produced. 


ANOTHER     35,000-KW.    TURBINE     WRECKED. 


•Elec.  Rev.,  June  21st,  1918. 


U.N  August  1st  a  Do.OOO-KW.,  '20-stage,  1,oOO-r.p.m.,  single- 
cylinder  impulse  turbine  in  the  Northwest  Station  of  the 
Commonwealth  Edison  Co.,  Chicago,  III.,  was  completely 
wrecked.  The  main  generator  and  possibly  some  of  the 
wheels  were  the  only  parts  not  seriously  damaged.  There 
were  no  fatalities  and  no  casualties.  The  turbine  had  been 
in  service  .since  December,  1917,  and  was  of  the  latest  design 
of  the  General  Electric  Co.,  U.S.A.  Naturally,  one  of  the  first 
tlioughtii  of  engineers  on  learning  that  the  machine  was 
wrecked  was  :  Is  this  accident  a  parallel  with  the  accident  to 
the  turbine  of  the  same  type  and  capacity  wrecked  in  the 
O  Street  station  of  the  Elevated  Railways  Co.,  Boston,  Mass., 
on  February  14th  of  this  year?  *  It  is  not  identical,  though 
the  trouble  was  in  the  low-pressure  end,  as  at  Boston. 

According  to  Power.  September  .■3rd,  the  Chicago  machine 
carried  no  load  at  the  time  it  went  to  pieces,  but  had  been 
in  service  all  day.  It  was  taken  off  the  line  shortly  after 
midnight,  -luly  31st,  preparatory  to  cleaning  the  condenser, 
and,  as  is  the  usual  good  practice,  the  crew  immediately 
arranged  to  give  the  machine  its  regular  monthly  overepeed 
run  to  test  the  automatic  stop  governor. 

•  Elec.  Rev.,  April  5th  and  12th,  1918. 
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The  oversfneed  test  is  given  by  the  operator,  who  pulla  up 
on  the  governor  lever.  This  was  being  done  when  the 
accident  occurred.  The  generator  is  of  25  cycles.  The  switch- 
board operator  states  that  the  speed  at  which  the  turbine 
Jjegan  to  be  demohshed  was  that  which  gave  but  '26i  cycles, 
or  less  than  the  customary  10  per  cent,  allowed  before  the 
automatic  overspeed  stop  governor  functions.  The  speed 
corresponding  to  26^  cycles  is  about  6  per  cent,  above  the 
normal  .six-ed  of  1,0(X)  H.f.M.,  or  1,590  H.r.M.  When  the  over- 
.■-I^eed  te.it  was  made  on  June  1st  the  speed  reached  28  cycles, 
or  12  )ier  cent,  above  nonnal.  The  operator  tripped  the 
throttle  by  hand  when  he  saw  that  the  automatic  stop  did 
not  function  at  27J  cycles.  On  the  July  1st  overspeed  test 
the  automatic  stop  governor  tripped  the  throttle  at  27J 
cycles. 

.\t  the  time  of  the  wreck  the  conditions  were  ideal  for 
ob.servatioii  of  the  behaviour  of  the  machine,  for  correct 
reading  of  the  tachometer  by  the  men  at  the  turbine  and  of 
the  frequency  met^r  by  the  switchboard  oiierator.  There 
was  no  emergency,  there  were  no  unusual  conditions.  The 
builders  understand  that  the  voltmeter  pointer  was  haid  over 
aiiainst  the  extreme  stop,  and  are  attempting  to  detemiine 
at  what  si^eed  the  generator  would  have  to  run  to  create  such 
v.ilta^'e. 

.\t  the  time  of  the  wreck  the  steam  pressure  was  240  lb. 
There  is  comparatively  little  load  on  the  station  at  this  hour 
ol  the  morning.  The  throttle  was  wide  open.  The  watch 
engineer  was  standing  at  the  throttle  while  the  overspeed 
test  w'as  being  made.    Nothing  unusual  was  happening.    Sud- 


Yir,.  1. — Showing  Piece  cdt  out      Pig.    2. — Dotted    Line 
01'  THE  Nineteenth  Wheel.        show's    how    Diaphragms 

WERE  Cut  Away. 

denly  there  came  a  thump,  severe  vibration,  and  a  crash  aa 
the  low-pre.ssure  casing  burst  and  pieces  of  metal  and  blades 
flew  about  the  r(X)m.  The  man  at  the  throttle  tripped  it 
when  he  .saw  the  low-pressure  casing  burst. 

The  significant  facts  relative  to  the  damage  to  the  turbine 
are  these  :  The  cast-iron  low-pressure  casing  was  blown  away, 
from  the  eighteenth  wheel  onwards.  The  high-pressure  casing, 
made  of  cast  steel,  was  cracked,  chiefly  below  the  reinforcing 
webs.  The  diaphragms  in  the  last  low-pressure  stages  were 
broken  up;  the  semisteel  cone  supporting  the.se  diaphragms 
was  demolished.  The  governor  was  knocked  away  com- 
pletely from  the  turbine.  Housings  for  the  three  bearings 
for  the  turbine,  that  is,  that  at  the  governor  end,  and  the 
two  between  the  turbine  and  generator,  were  all  broken. 

The  bedplate  beneath  the  outboard-bearing  pedestal  was 
cracked.  The  housing  at  the  bearing  on  the  high-pressure 
end  was  torn  away  where  its  flanged  bottom  was  bolted  to 
the  bedplate.  The  flanged  bottom  of  the  bearing  housing  was 
tilted  up  in  the  direction  of  rotation  of  the  shaft. 

The  next  to  the  last  low-pressure  wheel  of  the  Chicago 
machine,  or  the  nineteenth  wheel,  had  a  piece  36x30x12  in. 
broken  out  of  it  as  shown  in  fig.  1.  The  breaking  of  this 
wheel  is  the  most  significant  featuie  of  this  accident. 

The  top  or  the  periphery  of  the  last  (twentieth)  low-pres- 
sure wheel  particularly  was  bent  so  that  it  presented  a  wavy 
line.  About  one-quarter  of  the  number  of  blades  on  this 
wheel  were  torn  away  and  the  remainder  were  badly  bent. 
Some  blades  remained  on  all  the  wheels  that  were  visible. 
The  turbine  at  the  time  of  writing  had  not  been  oi)ened  up, 
therefore  the  condition  of  the  high-pressure  end  of  the  rotor 
was  not  known. 

The  shrouding  on  the  last  low-pressure  wheel  is,  of  course, 
gone.  Incidentally,  it  is  enlightening  -to  know  that  some 
weeks  ago  the  shrouding  on  the  third  from  the  last  low- 
pressure  wheel,  or  the  seventeenth,  got  loose  from  the  blades. 
Tlie  blades  were  cut  down   and  new  shrouding  was  put  on. 

Pieces  of  diaphragms  and  pieces  of  the  great  cone  support- 
ing the  low-pressure  diaphragms  fell  into  the  condenser, 
crushing  the  tubes  for  several  rows  from  the  top  row.  The 
support  fur  the  bearing  at  the  exhaust  end  of  the  turbine  was 
not  fractured,  but  the  bolts  holding  it  were  loo.sened.  All  the 
nozzles  in  tlie  twentieth  diaphragm  were  knocked  away,  and 
the  ring  holding  the  tops  of  the  nozzles  was  broken. 

The  violent  vibration  and  Lacklash  of  its  gears  possibly 
shook    the    governor    completely    from    its    position.    It    is 


reasonable  to  presume  that  it  was  not  knocked  away .  by 
being  hit  by  a  piece  of  metal.  It  was  farthest  from  the 
low-pressure  end  where  such  pieces  started  on  their  flight, 
and  in  a  direction  at  right  angles  to  that  taken  by  the  flying 
pieces.  However,  one  will  recollect  that  at  Boston  four 
large  pieces  of  metal  went  through  the  end  wall  of  the 
turbine  room  near  the  roof.  This  is  in  a  direction  at  right 
angles  to  lines  drawn  radially  from  the  turbine  rotor,  or 
from  the  direction  that  most  of  the  Hying  pieces  of  metal 
took. 

The  breaking  of  the  bedplate  near  the  pedestal  for  the 
outboard  bearing  excites'  inquiry.  There  are  two  bearings 
between  the  low-pressure  casing  and  the  main  generator,  one 
on  each  side  of  the  flexible  coupling.  When  the  housings 
for  these  bearings  broke,  'the  shaft  was  not  held  rigidly 
except  at  its  extreme  ends.  The  generator  rotor,  weighing 
many  tons,  revolving  at  least  at  l.olHI  k.p.m.,  would  naturally 
tt-nd  to  spring  the  shaft  and  cau.se  it  to  whip,  and  this  would 
be  likely  to  put  stress  on  the  bedplate  sufficient  to  fracture  it. 
This  a'ssumption  invites  credence  because  the  bedplate  where 
it  was  cracked  was  raised  fi'om  its  normal   position. 

To  return  to  the  broken  nineteenth  wheel,  the  most  signi- 
ficant feature  of  the  wreck,  the  piece  broken  out  was  of  the 
shape  and  relative  size  shown  in  fig.  1,  and  weighed  about 
2(X)  lb.  A  natural  inference  is  that  this  was  the  first  part  of 
the  rotor  to  let  go,  and  so  precipitated  the  wreck.  A  portion 
of  the  piece  w'as  taken  to  the  builders'  shops  at  Schenectady 
for  examination,  and  they  gay  the  metal  shows  no  defects. 

The  wheels  are  of  forged  steel,  tensile  strength  130,000  lb., 
elastic  hmit  73,000  lb.  The  nineteenth  wheel  is  about  8  ft. 
in  diameter  and  is  sha.ped  as  .shown  in  section  in  tig.  J. 
Ordinarily  the  temperature  of  these  wheels  when  the  machine 
was  in  service  was  that  corresjionding  to  the  vacuum  in  whicli 
they  revolved.  When  running  without  load,  however,  the 
temperature  might  have  varied  from  about  95  deg.  F.  to  20t) 
and  300  deg.  F.  Our  contemixjrary  does  not  question  the 
accuracy  of  the  designer's  calculations  relative  to  these 
wheels,  but  remembers  that  when  this  design  of  turliine  was 
fir.st  brought  forth,  the  Massachusetts  Institute  of  Tech- 
nology was  engaged  to  check  the  .stresses  in  the  wheel,  that 
in  this  particular  wheel  {one  from  the  Boston  turbine),  the 
factor  of  safety  was  found  to  be  four,  and  the  profes.sors  did 
express  it  as  their  opinion  that  because  of  the  shape  of  the 
wheel  fracture  might  develop  if  it  was  subjected  to  sudden 
extreme  temperature  changes. 

It  is  possible  that  the  wheels  of  the  Chicago  machine  were 
subjected  to  temperature  changes  at  the  time  of  the  wreck, 
as'  the  machine  had  been  carrying  its  usual  load,  and  it  waa 
only  two  or  three  minutes  from  the  time  the  load  was  taken 
off   until   the  damage  was  done. 

Besides  the  symptoms  audible  immediately  previous  to  the 
turbine  letting  go — there  was  no  midiie  vibration,  one  vio- 
lent thump  being  the  first  indication  of  ti'ouble — there  is  othar 
evidence  that  the  wheel  was  the  firet  part  to  break;  and  in- 
cidentally this  evidence  seems  to  show  that  the  blades  on  the 
last  two  wheels  did  not  let  go  first,  and  by  centrifugal  force 
alone,  as  was  current  rumour  in  the  days  inimediately  after 
the  accident.  An  explanation,  given  in  the  follo\^iing,  is 
necessary  here  :^ 

Reference  to  fig.  2  shows  how  these  last  low-pressure  blades 
were  mounted  on  the  wheel.  The  clearance  between  the 
diaphragm  and  the  wheel  was  ordinarily  J  in. ;  but  in  the 
Chicago  machine  the  diaphragms  were  cut  away  as  shown 
by  the  dotted  line,  to  give  sufficient  clearance  to  allow  for 
two  possibilities,  namely,  distortion  of  the  diaphragm,  and 
failure  of  the  wheel  to  preserve  rigidity  at  its  rim.  The 
peripheral  speed  was  about. 1,000  ft.  per  sec.  for  these  last 
wheels.  Therefore  should  rubbing  of  the  diaphragm  against 
the  wheel  occur,  the  ba.se  of  the  blades  would  be  burned 
away  at  the  fastenings.  There  was  no  evidence  of  such 
rubbing  in  the  Chicago  machine.  Many  of  the  blades  had 
the  appearance  of  having  been  struck  a  heavy  blow,  and  it  is 
likely  that  this  blow,  together  with  the  centrifugal  force, 
tore  them  from  their  fastenings.  The  blades  appeared  to 
have  been  wrenched  away  from  the  wheel.  At  the  time  of 
writing  no  examination  of  the  thrust  bearing  had  been 
made.  The  adjustment  to  the  thrust  bearing,  as  it  was  indi- 
cated by  the  indicator  for  the  pui-pose,  revealed  no  change 
in  the  position  of  the  bearing. 

.\fter  the  Boston  accident,  all  turbines  of  this  type  had 
their  secondary  valves  locked  by  the  builders,  thus  lightening 
their  load.  'The  Chicago  machine  had  its  load  limited  to 
28,000  KW.   maximum. 


WAR  ITEMS. 


Conditions  in  Germany. — The  "  Times  "  correspondent 
at  the  Hague,  referring  to  the  condition  of  affairs  in  GeiTnany, 
mentions  that  some  thousands  of  Dutch  workers  engaged_  in 
various  indu.stries  remain  at  Duisberg,  and  they  are  being 
fed  by  their  employers.  Accidents  are  constantly  happening 
owing  to  the  machinery  being  worn  out.  "  La.st  week  in  the 
Rheinisch-Stahlwerke  a  mechanical  saw  was  destroyed  owing 
to  electrical  contact,  four  Dutch  workmen  being  killed." 

Exemption  Applications. — Chelmsford  Tribunal  has  dis- 
missed an  appeal  by  E.  Hockley  (46),  electrical  engineer,  aa 
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be   hoUis  a   voucher   is.-.uoU    by   tho    War   Agrii.ultuial   Coiii- 
jiiittee,  with  the  right  to  re-appeal. 

At  Exeter,  the  National  Service  Representative  applied  for 
a  review  of  the  case  of  J.  Lake  {'M,  Grade  1,  late  C  "2),  elec- 
triad  engineer  at  the  Corporation  electricity  works.  The 
city  electrical  engineer  wrote  that  the  luan  had  charge  of 
the  electrical  power  motors  in  the  city,  and  it  was  important 
that  they  should  be  maintained.  He  bad  charge,  of  abuiit 
;i  tbinl  cjf  the  niot*!^^  in  the  city  wliicli  weic  supplied  willi 
energy  from  the  Coi'pciration  woik.s.  The  cxcMiption  Wii?) 
conlirined. 

-Vt  Torquay,  three  months  were  conceded  to  J.  F.  Ve^ile 
(43,   Grade  2),  electrician. 

At  St.  Albans,  exemption  was  refused  to  F.  Sandford  (Si, 
Grade  15).  electrical  engineer,  of  Childwick  Green. 

Canterbury  Tribunal  h.a.s  granted  another  four  months' 
exemption  to  A.  Johnson  ("20,  Grade  '2),  in  charge  of  the 
electrical  installation  and  motors  of  Mes.'irs.  Court   Bros. 

Gil  the  recommendation  of  the  .\dvi.sory  Committee,  tiie 
HiK-bilale  Tribunal  has  granted  exemption  until  Deceralier 
:ilst  to  B.  R.  Eves  (37,  Grade  3),  tram  conductor  and  motor- 
man,  engaged  with  the  Corporation. 

At  Taunton,  on  a  review,  exemption  held  l)v  T.  II.  Horrill 
(38,  C'2),  engine  driver  and  stoker;  W.  11.  Trott  (38,  B  2), 
engine  driver  and  stoker;  S.  G.  Coles  (2.5,  B2),  cable  jointei-, 
i^c,  and  G.  W.  Lee  (19,  Grade  3),  ele<:-trical  engineer,  engaged 
in  the  Corpora.tion  electiicity  department,  were  withdrawn, 
the  men  now  holding  protection  certificates. 

Before  the  Sevenoaks  Rural  Tril)unal,  an  appeal  was  made 
by  the  Electric  Light  Co.  for  exemption,  without  the  volun- 
teer condition,  for  W.  Ellis  (2.5,  Grade  3),  electrical  engineer. 
The  managing  director  (Mr.  Reeves)  said  that  Ellis  wavs  the 
only  skilled  man  left,  and  his  working  hours  would  not  allow 
him  to  carry  out  the  volunteer  duties.  He  produced  a,  letter 
from  the  Board  of  Trade  to  the  effect  that  Ellis  was  nece.ssai'y 
for  the  proper  carrying  out  of  the  undertaking.  He  regularly 
worked  12  hours  per  day,  and  frequently  had  to  take  on 
another  shift.  Colonel  Sladen  said  that  the  company  must 
get  another  man  to  help.  After  Ellis  had  made  himself 
■proficient  in  drill  and  shooting  he  might  be  released  from 
the  volunteers.  The  assistant  manager  said  that  they  had 
tried  to  get  men,  but  they  could  not  unless  they  offered  to 
double  the  wages,  and  this  no  company  could  stand.  Col. 
Sladen  :  It  is  not  a  question  of  companies  making  money, 
it  is  a  question  of  the  defence  of  the  Empire.  The  volunteer 
condition  was  imposed,  and  Mr.  Reeves  said  he  should  apiieal 
to  the  C'ountv  Apijeal  Court  on  the  ground  that  the  man's 
time   was  fully  occupied. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  2fo  letter  can  be  published 
unless  we  ha  re  the  writer's  name  and  address  in  our  possessio^n. 

The  Greatest  Industrial  Problem. 

I  always  look  to  your  leader  on  war  problems  with  considerable 
interest,  and  the  article  on  ''Industrial  Problems  '  of  the  20th 
inst.  is  certainly  no  exception.  One  direction  in  which  I  have 
been  seeking  for  a  means  by  which  after-the-war  difficulties  may 
be  reduced  is  the  immediate  development  of  a  scheme  of  national 
education  of  the  wajre-earners  in  regard  to  economics  of  wages  in 
relation  to  production  on  the  one  hand  and  supplies  on  the  other. 
It  appears  to  me  that  the  Industrial  Reconstruction  Council  might 
do  a  distinctly  useful  work  by  the  issue  of  well  considered  posters 
illustrating  pictorially  how  a  "  .-to  per  week"  standard  of  wages 
for  one  trade,  with  other  producers  securing  corresponding  rates, 
may  prove  very  unremunerative  in  practice  when  it  reduces  the 
possibility  of  the  potential  employers  of  such  highly-paid  men 
Becuring  enough  orders  to  keep  their  works  (roing.  For  example, 
we  need  to  bring  home  to  the  liootmaker  that  if  the  community 
doubles  his  wages  in  order  that  he  may  buy  bread,  the  baker's 
wages  must  be  correspondingly  increased  so  that  he  may  buy  boots  ; 
anil  that  while  that  process  may  work  fairly  well  when  all  the 
boots  that  he  can  make  can  be  sold  at  a  suitable  price  either  at 
home  or  abroad,  it  may  leave  him  without  wages  at  all  if  boot- 
makers of  other  nations  can  supply  as  good  boots  for  less  money. 
In  such  event  even  ''protection  "  would  not  enable  us  to  pay  with 
boots  for  the  foreign  corn  that  we  need. 

While  it  can  be  neither  expected  nor  desired  that  wages  will 
revert  to  pre-war  rates,  it  does  appear  to  be  important  that  every 
possible  step  be  taken  to  secure  that  the  wage-earners  may  be  con- 
vinced that  a  good  standard  of  living  can  better  be  ensured  upon 
the  basis  of  a  lower  rate  of  wages  than  rules  at  present,  than  can 
be  ensured  upon  continuance  of  the  existing  rates,  and  this 
valuable  education  of  the  general  public  would  probably  be 
materially  furthered  by  well-conceived  pictorial  advertising-  pro- 
paganda. The  need  for  a  colossal  readjustment  of  the  popular 
view  is  illustrated  by  the  general  recognition  that  a  baker  or 
greengrocer  who  raises  his  charges  is  a  "profiteer"  who  is  fair 
game  for  the  weak  jokes  and  extortionate  fines  of  any  Court, 
while  the  child  of  17,  who  gets  40s.  a  week  for  typewriting  to 
help  the  War  is  a  "  patriot  '—like  her  father,  who  used  to  wash 
cal)s,  l)ut  is  now  a  munition  worker  drawing  :C0  a  week  from  a 
gratefid  country  !  ■  And  the  "  people  love  to  have  it  so." 

G.P.O.,  ■■^■ptemher  ^Ith,  1918.  A.  J.  StubbS, 


The  Householder  and  the  Coal  Rationing  Order. 

Owing  to  my  absence  from  town,  and  to  the  unavoidable  ilelay 
caused  by  the  recent  deplorable  railway  strike,  the  corrected 
proof  of  my  notes  upon  "  The  Householder  and  Clause  7  of  the 
Coal  Rationing  Order"  did  not  reach  you  in  time  to  enable  you 
to  insert  some  necessary  corrections.  Moreover,  owing  to  an 
oversight,  two  tables  intended  to  be  separate  were  printed  as  one, 
which  will  cause  some  confusion  of  thought  in  the  mind  of  the 
reader.  Further,  in  estimating  the  nctmil  draft  upon  our  fuel 
resources,  1  decided  that  the  heat  value  of  the  gas  obtained  in 
producing  coke,  and  of  the  net  coke  residue  in  the  production 
of  g;is,  should  l)e  dealt  with  in  more  detail. 

The  "  Summarised  Results  '  published  in  your  issue  of  to-day, 
should,  therefore,  be  set  forth  as  under.  The  expression  "  effective  ' 
heat  means  the  percentage  of  the  total  heat  of  combustion  of 
the  ([uantities  mentioned  in  Clause  7  of  the  Order,  which  may  be 
assumed  on  the  average,  to  appear  as  sensible  heating  etfect. 

The  meaning  of  the  expression  "  elfective  coal  e(|uivalent "  is 
best  explained  by  an  example,  'thus  : — The  net  weight  of  coke 
proiluetd  j)er  ton  of  coal  distilled  in  the  manufacture  of  gas  ia 
about  half  a  ton  (l.TiOO  lb.,  less  375  11).  used  for  heating  the 
retorts).  It  is  assumed  that  ri2.5  tons  of  coke  is  needed  for  the 
production  of  t,"iOO,00(i  "effective"  therms.  In  the  production 
of  112.')  tons  of  coke  available  for  sale,  there  will  therefore  be 
distilled  2'25  tons  of  coal,  and  the  production  of  1'125  tons  of 
coke  will,  therefore,  result  in  the  concomitant  production  of 
about  22,500  cb.  ft.  of  gas,  of  which  about  21,000  cb.  ft.  will  be 
registered  by  the  consumer's  meter.  The  "effective"  heating 
value  of  15,000  cb.  ft.  consumed  by  the  householder  is  taken 
to  be  3,100,000  therms.     Therefore,  the  "  effective  coal  equivalent  ' 

21,000  ^  3.400.000 
of   21,000  ob.  ft.  IS  ,.  „„|,  •<  TrCno  000 '  °^  nearly  1'06  lb.  ot  coal. 

Hence  the  net  draft  on  the  fuel  resources  of  the  country,  when 
the  householder  obtains  4,.")00,000  therms  "effective"'  heat  from  the 
consumption  of  coke,  is  2'25  less  I'Oli,  or  I'll)  tons  of  coal. 

The  "  effective  coal  equivalent "  of  the  coke  produced  in  the 
manufacture  of  the  quantity  of  gas  necessary,  on  our  assumptions, 
to  produce  4,500,000  "  effective "  therms,  is  arrived  at  in  similar 
fashion. 

Summarised  Results. 


Anthracite, 

Coal, 

Coke, 

Gas, 

Electricitv, 

1  ton. 

1  ton. 

IJ  tons. 

16,000  cb.  ft. 

800  units. 

"  Effective  "  heat     .. 

5,(M0,000 

4,500,000 

6,000,000 

3,400,000 

2,400,000 

Cost  (pence)     . . 

738 

631 

TJ2 

720 

1,200 

Relative     cost     (coal 

taken  as  unity) 

1'38 

1-00 

f48 

1-35 

2-25 

Gross  demand  on  coal 

resources  (tons) 

0-90 

I'OO 

800 

1-60  coal 
and  0-26 
ton  coke. 

1'% 

Coal 
Coke 


Electricity 


Estimated  consump- 
tion to  maintain 

room  aO  ft.  X  16  ft. 

X  11  ft.  at  65°  to  70^ 
on  cold  day,  from 
8  a.m.  to  io  p.m. 


35  1b. 

40  1b. 
330  cb.  ft. 
24  KW.H. 


about  8}d. 
„  9id. 
„  16d. 
.,      36d. 


Burning-hours 

for  expenditure 

ot  about  8Jd. 


14 
about  \2\ 


Mode  of  beating. 

Coal. 

Coke. 

Oas. 

Electricity. 

Grosa  demand  upon  coal 

resources  for  produc- 

tion    of     4,500,000 

Therms.    "  effective  " 

heat  obtained   by 

householder.     (Tons) 

100 

2-25 

2-45 

3'75 

Net  demand,  taking  into 

account    "  effective  " 

coal  e(iuivalent  of  by- 

products.   ...  (Tons) 

TOO 

•1-18 

1-17 

3-75 

Equivalent     quantities 

roo 

1-125 

20,000  cb.  ft. 

1,470  KW.-hra. 

Cost    (Pence) 

534 

594 

960 

2,205 

Relative  cost ... 

I'OO 

I'll 

1'79 

4'13 

It.  will  be  seen  that  the  net  draft  upon  our  fuel  resources  is  only 
about  18  per  cent,  greater  in  the  case  of  gas  and  coke  heating, 
but  remains  nearly  four  times  as  great  for  electric  heating  as 
compared  with  coal. 

The  coxt  for  equivalent  "effective"  heating  to  the  householder 
is  nearly  twice  as  much  for  gas  and  over  four  times  as  much  for 
electricity  compared  with  coal,  but  gas  and  electric  heating  make 
far  less  demand  upon  "service."  and  afford  many  advantages, 
e  I/.,  in  point  of  cleanliness*  and  in  ease  of  regulation.  Such 
items  enter  importantly   into   the  question  of  actual   cost,  with 

*  In  the  final  report  of  the  Coal  Conservation  Committee,  it  is 
mentioned  Cfootnote  p.  19)  that  the  measurable  damage  done  in 
Manchester  and  Sal  ford  by  smoke  is  estimated  at  nearly  j£  1,000,000 
per  annum, 
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which,  liowever,  we  are  not  at  the  moment  primarily  concerned. 
The  plain  fact  is  that  we  have  to  consider  not  only  our  own  fuel 
requirements,  but  also  those  of  our  Allies,  and  it  is  an  imperative 
obligation  upon  every  individual,  in  the  present  circumstances,  to 
adopt  every  measure  calculated  to  reduce  the  demand  upon  our 
coal  resources  in  order  that  the  fuel  retiuirements  of  our  Navy, 
of  our  Army,  and  of  our  Allies  be  not  jeopardised. 

Although  some  of  the  above  comparisons  are  necessarily  based 
upon  rough  estimates,  it  is  recognised  that  the  greatest  avoidable 
waste  of  heat  energy  occurs  in  the  consumption  of  fuel  for 
"  domestic  "  purposes,  and  the  annual  requirements  in  this 
direction  are  estimated  at  the  respectable  figure  of  35,000,000  tons 
of  coal.  Hence  householders  and  others  have  an  opportunity 
of  doing  their  "  bit."  and  by  care  and  attention,  and  the  employ- 
ment of  common  sense,  it  should  be  practicable  substantially 
to  reduce  this  figure  during  the  next  twelve  months. 

Ed.  C.  de  Segundo. 

Loudon,  E.G. 

September  271'//,  1918. 

German  Post-War  Plans. 

On  behalf  of  the  members  of  the  Glass  Industry  Interim  Indus- 
trial Reconstruction  Committee,  which  has  been  formed  (under  the 
aigis  of  the  Ministry  of  Reconstruction,  the  Board  of  Trade  and  the 
Ministry  of  Labour)  of  an  equal  number  of  representatives  of 
Employers'  Associations  and  Employes'  Unions  in  every  section  of 
the  glass  industry,  I  hope  you  will  allow  me  to  call  attention, 
through  your  columns,  to  the  vital  significance  to  this  country  of 
certain  trade  developments  contemplated  in  Germany. 

We  learn  from  the  German  Press  that  after  the  war  Germany 
will  seek  to  restore  her  credit  abroad  by  a  concentration  of  effort 
upon  the  export  of  certain  chosen  manufactures.  Chemicals  are 
named  as  the  first  of  these  manufactures  ;  then  comes  glass. 

Now,  Sir,  the  glass  industry  of  the  world  is  not  in  the  first  rank 
of  importance  in  the  eyes  of  Germany  because  of  its  relative  size 
and  volume,  or  because  of  the  wealth  it  will  directly  bring  to  the 
German  people.  There  is  another  and  a  greater  reason  than  that. 
The  reason  for  the  choice  of  glass  is  this  :  that  it  is  a  key  to  the 
gate  of  many  other  industries.  A  nation  holding  the  monopoly  of 
glass  could  hold  up  nearly  all  other  trades.  'We  can  make  hardly 
anything  without  using  glass  at  some  stage  of  its  manufacture, 
even  if  glass  is  not  an  actual  part  of  the  finished  product. 

Here  usually  glass  is  part  of  the  finished  product  :  perhaps  in  no 
great  quantity  ;  but,  however  small  its  use,  wherever  it  is,  it  fulfils 
a  ri'de  that  is  essential.  Our  welfare  and  comfort,  in  health  and  in 
sickness,  our  ships,  our  trains,  our  homes,  our  food — in  almost 
every  side  and  thing  of  life  glass  has  its  place. 

And  not  in  peace  alone,  but  also  in  war. 

When  the  history  of  the  war  is  laid  bare,  it  will  be  found  that 
the  difficulty  of  making  glass  for  lenses  and  prisms,  and  for  test 
tubes,  crucibles,  and  retorts,  hampered  the  work  and  equipment  of 
our  fighting  forces  to  a  dangerous  extent,  and  tremendous  efforts 
were  needed  to  save  the  situation.  When  the  history  of  the  anti- 
submarine campaign  is  written,  it  will  be  found  that  glass  played 
an  important  n'Ae. 

Before  the  war,  the  British  glass  manufacturer  and  his  men  had, 
owing  to  Germany's  hold,  little  chance  of  profit  or  employment. 
Under  war  conditions  it  has  been  difficult  to  produce  the  vital 
requirements  of  the  country  fast  enough.  There  is  now  opening  in 
this  trade  for  investment  of  capital  and  for  well-paid,  skilled 
labour.  Will  it  last  .'  It  will  be  in  danger  after  the  war  if  not 
supported  in  a  prompt  and  practical  way. 

At  a  recent  meeting  of  the  Imperial  War  Conference  there  came 
np  for  discussion  the  freeing  of  industry  in  Great  Britain  from 
dependence  on  German  dyestuffs.  Now.  you  cannot  make  dyes  or 
any  other  product  without  glass.  Yet  we  do  not  read  that  the 
Imperial  War  Conference  has  discussed  British  dependence  on 
German  glass  I 

Our  industry  is  ready  to  do  its  part  i  the  manufacturer  is  ready 
to  put  into  his  works  the  best  available  plant,  and  the  workmen  are 
prepared  to  use  this  plant  to  the  best  advantage.  This  is  a  big 
job,  but  it  does  not  frighten  us.  We  only  ask  of  our  rulers  and  of 
the  public  that  they  will  give  to  glass  its  proper  position  in  the 
national  life  of  the  country. 

We  want  to  manufacture  in  Great  Britain  under  conditions  that 
will  give  (1)  security  and  return  to  capital ;  C2)  security  and  a 
return  to  brains  (management  and  technical  advisers)  ;  (3)  security 
and  substantial  wages  and  good  conditions  of  employment  to  our 
workers. 

To  put  our  trade  in  good  position  to  meet  the  future,  progress 
has  already  been  made.  In  the  Society  of  Glass  Technology,  we 
have  a  common  meeting  ground  for  labour,  capital,  science,  and 
technics,  and  every  branch  of  the  industry  is  to  be  represented  on 
our  Committee  and  the  District  Councils  under  it.  We  are 
organising  ourselves. 

But  this  is  not  enough.  Germany's  rise  has  been  attributed 
directly  to  the  English  policy  of  the  "  open  door."  We  of  the 
glass  indiistry  fear  that  the  policy  of  the  open  door  maj  be  carried 
to  such  an  extent  that  the  British  glass  industry  may  become 
extinct. 

On  this  point  employers  and  workers  think  alike.  Reform  of 
this  condition  and  help  during  our  reconstruction  period  is  not  a 
political  question  but  a  business  proposition.  The  German  Govern- 
ment will  spare  no  pains  or  expense  to  secure  return  to  their 
virtual  monopoly  in  optical  and  chemical  glass,  and  their  com- 
manding position  in  glass  generally,  because  they  perceive  very 
truly  how  that  return  would  leail  to  supremacy  in  other  industries 
and  manufactures.     The  British  gl.ass  industry  does  not  intend  to 


allow  this  return  if  it  can  help  it.  But  we  ask  from  our  rulers 
some  support.  Vie  do  not  ask  them  to  bolster  up  an  inefficient 
industry  so  that  we  may  make  profits  at  the  expense  of  the 
nation,  but  we  do  ask  that  the  industry  be  given  the  chance  of 
full  development,  and  that  a  "  key  "  industry  be  saved  from  the 
hands  of  Germany,  determined  to  capture  it  at  all  costs  because  it 
is  a  "  key." 

John  Stokes, 
Chairman  of  the  Ghun  Industry  Interim 
Industrial  Recanstruction  Ciimmittee. 
London,  N.,  September  16th,  1918. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  to  submit  partieulars  of  new  or  improrei 
devices  and  apparatus,  which  will  be  published  if  considered  «f 
sufficient  interest. 

The  Brown,  Boveri  Motor-Car  Engine-Starter. 

Messrs.  Brown,  Boveri  i;  Co.,  of  Baden,  Switzerland,  have  for 
some  time  been  devoting  attention  to  the  subject  of  electric  starters 
for  petrol  motor-car  engines,  and  have  recently  taken  out  British 
patents  in  connection  with  an  electric  motor,  so  combined  with  the 
usual  hand  cranking  arrangement  that  no  space  is,  as  in  the  usual 
location  of  the  starting  motor,  taken  up  at  the  sides  of  the  engine, 
thus  leaving  free  access  to  the  valves,  carburettor,  magneto,  water 
circulating  pump,  i:c. 

As  will  be  seen  from  the  accompanying  sectional  drawing  (fig.  I ) 
the  starting  motor  is  enclosed  in  a  casing  at  the  front  end  of  the 
engine.  The  crankshaft  of  the  latter  carries  on  its  forward  end 
the  fixed  halt  of  a  toothed  or  jaw  clutch,  while  the  sliding  half  is 
mounted  on  the  rear  end  of  the  hand  cranJdng-up  shaft.  The 
sliding  half  is  toothed  on  both  sides  or  faces,  and  is  capable  of 
being  engaged  both  with  the  jaws  on  the  end  of  the  crankshaft 
and  also  with  the  jaws  forming  part  of  the  gear  wheel  2i.  The 
latter  is  also  capable  of  being  slidden  axially  together  with  its  jaw 
clutch  by  means  of  the  electromagnet  e  fixed  on  the  engine  casing, 
the  body  of  the  gear  wheel  M  serving  as  the  armature  of  the 
electromagnet.     The  wheel  M  is  driven  from  the  starting  electric 


Fig.  1.— Sectional  Elevation  op  Brown,  Boveri  Electric 
Petrol  Engine-Starter. 

motor  through  a  train  of  three  gear  wheels.  The  motor  armature 
is  fixed  on  a  hollow  shaft  surrounding  the  hand  cranking-up 
shaft,  which  also  carries  the  primary  driving  pinion.  The 
arrangement  is  such  that  when  the  electric  starter  is  brought 
into  use  the  electromagnet  is  energised,  the  gear  w-heel  si  being 
drawn  to  the  rear,  so  locking  into  one  block  the  three  jaw 
clutches.  When  the  engine  is  started  by  hand  only  the  rear  pair 
of  clutches  are  enmeshed,  that  connected  with  the  electric  motor 
being  left  out  of  gear. 

As  illustrated,  the  arrangement  would  appear  to  have  the  draw- 
back that  when  the  electric  starter  is  in  use  the  hand  starting 
crank  is  also  being  rotated  at  a  high  speed,  to  the  possible  danger 
of  passers-by  ;  however,  doubtless  the  designers  intend  that  the 
actual  handle  shall  be  of  the  detachable  type,  so  that  it  can  be 
stored  away  in  one  of  the  car's  lockers,  and  only  brought  into  use 
in  case  the  starter,  owing  to  a  discharged  battery,  should  fail  to 
operate,  or  other  emergency. 

Device  to  Facilitate  Transposition  of   Line  Wires. 

While  the  work  of  stringing  wires  on  pole  lines  is  under  way, 
and  it  is  desired  to  transpose  the  positions  of  the  wires  of  a  pair 
on  insulators,  the  work  is  greatly  facilitated  by  the  use  of  a 
recently  patented  device  known  as  a  transposition  yoke. 

As  shown  in  fig.  2,  p.  324,  the  yoke  is  equipped  with  wire  carriers 
swivelled  to  it  so  that  the  wires  of  each  p.air  may  be  readily 
transposed,  or  one  pair  of  wires  may  be  transposed  with  respect 
to  another  pair  of  wires,  all  without  disconnecting  the  wires 
from  the  carriers  or  relaxing  the  stringing  tension. 

The  bar,  to  which  each  pair  of  wires  is  connected  by  loops,  is 
swivelled  on  the  bolt  supporting  it,  but  is  ordinarily  prevented 
from   rotating  on  the  bolt  by  its  engagement  witli  the  flattened 
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part  of  the  bolt  sliauk  ilhutrHteil  iii  the  small  ticuie.  In  tnms- 
posinp,  the  bar  ia  raised  sutficiently  to  clear  the  flattened  part 
of  the  bolt,  and  is  then  turned  so  as  to  transpose  the  wires.  The 
same   mav  be  done  with  the  bar  to  which  both  of  the  bolts  are 


Fic.  2    Tr.^xsposition  Yokk. 


connectctl,  permittinpr  the  tranapoaition  of  one  pair  of  wires  with 
respect  to  a  second  pair  of  wires. 

The  device  was  invented  by  Harkv  C.  Williams,  of  Irvin^ton. 
X.J.  -  T.aiid  T.   Ayr. 


BUSINESS  NOTES. 


To    our    Correspondents. — Wc  shall   be    glad   if    our 

corresiK)ndent.s  will  remember  that  all  communications  intended 
for  the  u.se  and  iiifoniiiition  of  the  Editors  should  be  so  addressed. 
Criticisms  of  the  inexperience  and  atranne  Press  standards  of  some 
publicity  representatives  receive  full  confirmation  when  items  of 
personal  interest  intended  for  editorial  use  are  addressed  to  the 
"Advertisement  Manager ''  or  the  "  Ad%-ertisement  Department." 
It  is  not  our  practice  to  include  in  the  Electbical  Reniew 
personal  or  trade  references  as  a  consideration  for  advertisement 
business  received,  nor  to  insert  matter  purely  on  the  ground  of 
))ersonal  friendliness  with  anybody.  The  adoption  of  anything 
below  a  Grade  I  standard  would  open  the  way  to  endless  abuses,  and 
would  justifiably  shake  the  confidence  in,  and  respect  for,  the  Elec- 
trical Review  that  we  modestly  believe  the  industry  to  have. 

Training  for  Foreign  Trade  Service. — America  is  taking 

up  the  question  of  her  foreign  trade  with  all  the  imaginative 
enthusiasm  of  youth.  Here  is  a  development  that  may  well  be 
emulated  in  our  country.  As  far  back  as  December,  IDlo,  Dr. 
R.  P.  Claxton,  Commissioner  of  Education  for  the  United  States, 
called  a  Conference  for  the  purpose  of  discussing  the  question  of 
training  Americans  for  the  foreign  trade  service,  which  hatl 
alrcotly  become  a  prospect  of  vast  importance.  General  Swiggett, 
Specialist  in  Commercial  Education  for  the  Bureau  of  Education, 
became  chairman  of  a  main  Committee  to  investigate  the  methods 
followed  by  leading  commercial  nations  to  train  for  foreign  service. 
The  latest  development  is  the  appointment  of  a  powerful  Advisory 
Council. — FiiiiiHcier. 

Import  Prohibitions. — By  Proclamation  the  importation 
of  time-recorcling  instruments  of  all  kinds,  and  movements  and 
parts  thereof,  is  prohibited,  save  under  special  licence  from  the 
Board  of  Trade. 

"Neutral"  Activity. — Tiie  German  machinery  for  con- 
ducting trading  operations  through  neutral  countries  is  apparently 
getting  to  work.  In  addition  to  the  evidence  that  has  been  forth- 
coming from  other  directions,  and  to  which  we  recently  referred  at 
length,  we  now  gather  from  a  Christchurch  dispatch  to  the  Dnihi 
Mail  that  many  New  Zealand  firms  have  received  letters  from 
neutral  countries  making  tempting  business  offers,  it  is  believed  on 
behalf  of  Germany.  "  One  writer  frankly  states  that  he  is  ready  to 
overcome  the  difE  nlty  of  commun'cition  between  Xew  Zealand 
and  the  countries  engaged  in  war."  The  letters  have  been  placed 
V>efore  the  Government  authorities. 

Mr.  Hughes,  the  Australian  Prime  Minister,  in  a  communication 
to  the  British  Empire  League,  refers  to  the  need  for  having  a 
simple  and  definite  origin  mark  as  a  means  of  identifying  genuine 
British  goods.  In  his  opinion  it  is  absolutely  necessary  in  view  of 
the  practical  certainty  that  after  the  war  the  enemy  will  pass  his 
goods  oflf  as  British  or  Allied  if  he  can  get  the  chance  to  conceal 
their  true  origin.  It  was  a  quite  usual  practice  before  the  war  for 
farms  to  import  German  goods,  and  then  mark  them  with  a  British 
fij-m's  name  or  trade-mark.  For  such  a  practice  very  heavy  penalties 
should  lie  imposed.  However  patriotic  British  purchasers  may  be 
they  will  be  only  too  easily  defrauded  unless  a  British  ori°-in  mark 
IS  introduced.  " 

An   After-War   Exiiibition  at    BirmingJiam.— Arrancre- 

menta  are  on  foot  for  holding  simultaneously  earlv  in  the  vear 
after  next,  a.sauming  that  the  war  does  not  last  too  long  to  make 
that  date  impracticable,  three  British  Industries  Fairs  at  London 
Birmingham  and  Glasgow.  We  have  before  us  printed  particulars 
respecting  the  Birmingham  scheme,  which  is  under  the  official 
oi^anisation  of  the  municipality  and  of  the  Chamber  of  Commerce 


of  BirmiiiL'hani,  The  threi-  Kail's,  thoui'h  running  simultaneously, 
will  not  overlap  in  ret'ard  to  class  of  exhibits,  for  the  classes  of 
manufactures  shown  at  London  and  Glasgow  will  not  be  shown  at 
Birmingham.  This  will,  it  is  thought,  be  a  convenient  arrange- 
ment for  the  oversea  buyers  who  are  expected  to  flock  to  these 
shores  in  search  of  British  manufactures  immediately  transport 
facilities  are  available  after  the  end  of  the  war.  They  will  know- 
that  they  can  find  all  articles  of  a  similar  nature  groui)ed  together 
at  one  of  the  three  cities.  We  do  not  think  that  electrical  manu- 
facturers will  need  to  be  greatly  persua<led  concerning  the  import- _ 
ance  of  exhibition  displays  to  bring  them  into  direct  touch  with 
foreign  and  Colonial  visitors,  ;issuming  that  the  time  is  right  and 
that  the  exhibition  is  of  such  a  character  as  to  place  their  manu- 
factures amid  suitable  surroundings.  The  latter  point  is  affected 
to  some  extent  by  such  matters  as  classification  of  exhibits,  so  we 
may  mention  that  the  principal  classes  in  which  electrical  firms 
will  be  interested  are  the  following  : — (2^  Lighting,  where  electric 
light  fittings,  table  and  hall  lamps,  .standard  lamps,  ic.  (^imt  electric 
jKicket  lamps,  which  are  generally  shown  at  the  London  Fair),  and 
appliances  and  glassware  can  be  displayed  ;  (12)  Cooking  and  heat- 
ing stoves  of  all  kinds,  giving  a  good  opportunity  for  the  effective 
display  of  electrical  appliances  in  a  branch  of  the  industry  which 
has  an  uulimitetl  future.  There  are  in  the  Birmingham  pro- 
gramme some  other  sections  of  less  direct  electrical  bearing,  such  as 
machine  belting,  engineers'  tools,  small  machine  tools,  iVc.  The 
Fair  will  not  be  run  for  private  profit.  Firms  connected  with  the 
sections  of  the  industry  interested  in  the  Birmingham  event  can 
obtain  full  particulars  respecting  ijrovisional  applications  for  space, 
terms,  itc,  from  Mr.  F.  Greenwood,  at  the  offices  of  the  Chamber  of 
Commerce,  9."),  New  Street,  Birmingham,  or  at  iiiJ,  O.xford  Street, 
London, 

Bankruptcy  Proceedings.— S.   Smith  (Smith   &  Sons), 

Widnes,  "  music  and  musical  instrument  dealer,  electrical  engineer 
and  general  dealer." — Application  for  debtor's  discharge  to  be 
heard  October  2.^th,  at  Liverpool. 

Booli    Notices. — "  Directory   of   British    ilaiuifacturers 

for  Russian  Trade. "  lUlS.  London  ;  Russo- British  Trade  Ex .:hange, 
Ltd.,  1«,  Regent  Street,  S,W.  1.  This  is  the  .second  edition  of  this 
directory,  which  is  edited  by  R.  A.  Lenski,  and  is  published  in  the 
Russian  language  for  circulation  in  Russia.  Its  object  is  to  place 
in  the  hands  of  Russian  merchants  an  epitome  of  representative 
British  and  Canadian  manufacturing  and  trading  houses,  and  in 
the  course  of  its  700  pages  all  branches  of  Ijusiness  are  included. 

We  have  received  a  copy  of  the  first  'number  of  the  Dcrimal 
Eilucator  (September,  Is.),  which  is  to  he  issued  quarterly  to  further 
the  work  of  the  Decimal  Association  (212  and  213,  Finsbury  Pave- 
ment House,  E.G.  2).  The  journal  is  the  new  official  organ  of  the 
Association,  "established  to  promote  the  adoption  of  a  decimal 
system  of  coinage  and  of  the  metric  system  of  weights  and 
measures  in  the  United  Kingdom."  The  issue  contains  an  historical 
sketch  of  the  Association,  and  the  other  contents  include  short 
articles,  amongst  others,  on  the  Balfour  Report,  the  Metric  System 
in  the  Textile  Industries,  on  Teaching  the  Metric  System  and 
Instruction  for  Adults,  the  Present  Position  of  the  Metric  System 
in  the  British  Empire  and  the  United  States,  and  one  entitled 
Arguments  for  Decimalists.  The  journal  will  be  found  to  contain 
much  interesting  matter,  and  all  those  who  are  interested  in  flic 
movement  should  possess  a  copy. 

"  Proceed hiijn  of  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVII.  No.  9.  September,  1918.  New  York :  The  Insti- 
tute.    Price  $1. 

Liquidations. — M(iore    Radiator    Tudk   Co.,    Ltd. — 

Creditors  must  send  particulars  of  debts,  A:c.,  to  the  liquidator 
(Mr.  G.  6.  Poppleton,  2lj,  Corporation  Street,  Birmingham)  by 
October  12th. 

BvNOE  Low-Pressure  Soperheateb  System,  Ltd.,  and  Low- 
pressure  Superheating,  Ltd.— Meetings  called  for  October  .SOth, 
at  1  and  2,  Great  Winchester  Street,  E.C.  2,  to  hear  an  account  of 
the  winding  up  from  the  liquidator,  Mr.  F.  Morse. 

List. — Messrs.  Belling  &  Co.,  Derby  Road  Woi'ks, 
Montague  Road,  Edmonton,  N. — Illustrated  folder  giving  brief 
particulars  and  prices  of  a  variety  of  tjpes  of  their  electric  fires. 

Cable    Urgently    Needed.— The    Guildford    Electricity 

Supply  Co.,  Ltd.,  is  in  urgent  need  of  a  short  length  of  cable  for 
repairs  (.")  to  10  yards  lead-covered  TCC  cable  :  outer  conduutoi-. 
'25  ;  two  inners,  ".50.  Advertisements  have  brought  no  response. 
Can  anybody  help .' 

Moon  Chart.— JfESSRs.  C.  A.  Vandekvei.l  *  Co.,  TiTix, 

have  sent  us  the  moon  chart  for  October,  compiled  by  their 
chief  engineer.  Mr.  A.  II.  Midgley.  We  hope  that  not  many  more 
moons  will  wax  and  wane  before  this  kindly  attention  becomes 
unnecessary. 

Non-Ferrous    Metal    Industry    Act. — Lists   of   further 

firms  or  individuals  to  whom  licences  have  been  granted  appear  in 
the  Londi'ii  (la.ettc  for  October  lat. 

Trade    Announcement. — The    Concordia    Electric 

Wire  Co.,  Ltd.,  desire  all  communications  to  be  addressed  to  their 
head  office  and  works  (Trent  Mills,  New  Sawley,  Derbyshire).  A 
branch  office  and  stores  have  been  opened  at  1,55,  Victoria  Street, 
Westminster.  S.W.  1. 
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LIGHTING  AND  POWER  NOTES. 


Birmingham. — iShoktee  "Working  Hours. — A  propoH.U 

Ii;i3  been  made  with  a  view  to  economy  of  fuel  and  lightini;'  in 
Mork.^  in  tin-  Birmin-iham  district  that  the  pie-breakfaat  working- 
time  .should  be  dispenseil  with.  Accovdins  to  the  i:n,iine,-i: 
inquiries  show  tliat  many  manufacturers  ai-e  entirely  in  favour  of 
paying-  the  same  rate  for  a  ."in-hour  week  as  is  now  paid  for  a 
:.:i-hour  week,  provided  that  .an  undertaking  is  given  by  the 
accredited  representatives  of  the  workpeople  that  the  output  of 
work  shall  be  maintained. 

Colne. — PiiiCE  IxcKEASE. — The  Corporation  b;us  <leci(lL'il 

to  increase  the  charges  for  electricity  for  lighting:  from  aid  to  lid. 
jii'r  unit,  and  for  power  and  traction  by  i!d.  per  unit,  from  October 
1st  last. 

Continental. — Spain. — The    foUowinjj    concessions    for 

liydroelectric  schemes  have  been  sanctioned  : — -The  use  of  3,.>(I0 
litres  of  water  per  second  from  the  river  Cubillas.  at  Ablote, 
liranada,  for  the  generation  of  electricity,  by  Rafael  Rubio 
Caljreriza  ;  1.200  litres  per  second  from  the  Ciuadaloupe,  at  Alcariz 
( Ternil),  by  Miguel  Diaz  Giiscon  ;  8,08U  litres  per  second  from  the 
i.Uiivios,  at  Fuente  de  la  Vega,  by  the  Sociedad  Fabrica  de  Mieres, 
for  the  generation  of  electricity  for  use  in  the  company's  works. 

Owing  to  the  difficulty  of  importing  coal,  the  Government  has 
taken  special  measures  for  the  utilisation  of  electricity.  Com- 
mittees of  producers  and  consumers  are  to  be  formed  in  the  principal 
districts  to  ascertain  the  amount  generated,  to  superintend  its  equal 
distribution  amongst  industrial  and  other  consumers,  and  to  limit 
the  hours  of  supply. 

A  new  central  generating  station  is  being  established  at  Palme 
de  Mallorca  for  the  supply  of  electricity  throughout  the  island. 
The  plant  to  be  at  first  installed  will  comprise  four  2,0011-11. p. 
steam  turbines  and  generators. 

The  .Sociedad  Productora  de  Fuerzas  Motrices  has  been  formed  in 
Bilbao,  with  a  capital  of  ti. 100,000  pesetas,  to  build  a  generating 
station  of  20.000-H.P.  capacity,  which  will  yield  an  estimated 
yearly  output  of  60,000,000  KW.-hrs..  at  Pobla  de  Segur  (.Lerida). 

The  Sociedad  Fabrica  de  Meros  has  applied  to  the  Government 
for  a  concession  to  utilise  the  water-power  of  the  river  ijuiros.  near 
■  Arroyo,  for  the  generation  of  electricity. 

Sweden. — Among  the  new  electricity  supply  companies  recently 
formed  in  Sweden  are  the  Wemmenhog-Skytts  Kraft  .\ktiebolag. 
organised  at  Skurup,  with  a  maximum  capital  of  £17,000,  and  the 
Karbole  Elektriska  Abtiebolag,  formed  at  Karbole,  with  a  maximum 
capital  of  .0  3,300. 

Edinburgh. — Proposed  Extensions. — At  a  meeting  of 

the  T.C..  last  week,  it  was  stated  that  a  shortage  of  electricity 
supply  was  being  felt  at  Leith,  and  the  Dock  Commission  was  being 
seriously  hampered  in  work  of  national  importance.  The  T.C.  is 
trying  to  obtain  the  support  of  the  Leith  T.C.  and  the  Dock 
I'ommission  to  an  application  for  sanction  to  proceed  with  the 
111  \v  power  station  at  Portobello,  and  also  to  erect  two  new  boilei-s 
at  I  lie  McDonald  Road  station. 

Grays. — Piuce  Tncrioase. — The  U.D.C.  lias  deciJod  to 

increase  the  charges  for  electricity  for  lighting  and  power  by  a 
further  Itiif  per  cent.,  a  total  increase  on  pre-war  charges  of  .=>0  per 
cent.,  as  from  OctobeS-  1st.  The  charge  for  public  lighting  is  to  be 
advanced  by  £100,  and  the  minimum  charges  of  63.  6d.  per  lamp 
jjer  summer  quarter  and  13s.  per  wmter  quarter  are  to  be 
adhered  to. 

Grimsby. — Prjoe  Increase. — The  T.C.  lias  decided  to 

increate  the  price  of  electricity  by  15  per  cent. 

Leeds. — WARES.-^The  (reiieral  Purposes  Committee  has 

recommended  the  T.C.  to  increase  the  war  bonus  to  all  municipal 
workers  by  .5s.  per  week  to  men  over  IS  years  of  age,  making  a 
total  bonus  of  253..  and  by  2s.  to  female  employes,  a  total  of  l(5s. 
per  week. 

Leek,— Xkw  Plant.— The  U.D.C.  has  resolved  that  the 

scheme  for  the  installation  of  new  generating  plant  be  carried 
out,  and  that  application  be  made  to  the  L.G.B.  for  sanction  to 
a  loan  of  C  1,000. 

Leyton. — Price    Increase. — The   E.L.  Committee  has 

ri.  C'.immended  that  the  charges  for  private  lighting  and  power  be 
increased  from  33',  per  cent,  to  50  per  cent,  over  pre-war  rates, 
and  that  the  charge  to  the  tramway  department  be  increased  from 
11)  per  cent,  to  50  per  cent,  over  the  average  pre-war  rate  for  the 
year,  such  increases  to  take  effect  from  the  commencement  of  the 
next  Christmas  quarter. 

London. — ■  Walthamstow.  —  Price  Increase.  —  The 
E.L.  Committee  has  recommended  the  following  revised  charges  for 
electricity  : — Lighting  :  Up  to  750  units  per  quarter,  fid.  per  unit  ; 
for  the  second  750,  o-id.  ;  above  1,500,  5d.  Power  :  Up  to  500  units 
per  quarter,  2id.  per  unit ;  second  500,  2^d.  :  above  1,000,  1  Jd.  ; 
from  30,000  to  150.000  per  annum,  l^Jd.  ;  above  150,000.  IJd.  ; 
bioscope  lanterns  and  public  lighting,  3id.  After  the  September 
quarter  the  special  charges  for  arc  lamps  and  metal-filament  lamps 
ai-e  to  be  increased  by  60  per  cent,  over  pre-war  rates.  Supply  by 
slot  meter  is  to  be  increased  on  the  same  scale,  plus  the  usual 
id.  per  unit  meter  rent  and  Jd.  per  unit  for  free  wiring 
installations, 


SouTHWABK. — Wages. — The  B.C.  has  granted  an  inciease  jf 
3s.  6d.  per  week  to  employes  in  the  electricity  works,  on  the  award 
of  the  Committee  on  Production. 

Price  Increases.  —The  Netting  Hill  E.L.  Co.has  advanced  the  price 
of  electricity  for  lighting  from  7d.  to  8d.  per  unit. with  a  promise 
of  a  reduction  if  the  revenue  rises  above  the  previous  amount. 

The  Metropolitan  Electric  Supply  Co.,  Ltd.,  has  given  notice  that 
the  charges  for  private  lighting — 5id.  [ler  unit,  trade  lighting  5d. 
per  unit,  and  power  and  heating  I'd.  jier  unit— are  subject  to  an 
increase  of  40  per  cent.,  as  from  the  end  of  the  present  quarter. 

Hackney. — Year's  Working. — The  annual  accounts  of  the 
B.C.  electricity  depiirtment  for  the  year  ended  March  31st  last  show 
that  the  revenue  amounted  to  £102.078  and  the  expenditure  to 
£57. ■^12.  Of  the  gross  profitof  £44.336, interest  absorbed  £14.268  : 
loan  repayment,  £16,687  ;  allowances  to  employes  with  the  Forces, 
£1,825  :  £7,327  was  placed  to  the  relief  of  rates,  and  £3,586  to  the 
reserve  fund.  During  the  year  i;»,0()3.540  units  were  generated  and 
668.464  purchased  ;  16,y37.179  units  were  sold,  as  follows  : — Private 
lighting,  1.713,520;  power  and  factory  lighting,  12,993,402;  dust 
destructor,  123,344  ;  public  lighting,  137,546  ;  and  bulk  supply. 
1,969,367.  The  total  cost  per  unit  was  'Sd..  an  increase  of  ■05r'. 
compai-ed  with  the  preceding  year,  and  the  average  price  received 
was  r42d.  per  unit  against  r33d.  The  load  factor  was  24-87  per 
cent.,  against  21'97.  and  the  maximum  demand  was  7,775  KW. 
(A.c.  5,500,  D.c.  2,275).  against  7,951  (A.o.  5,900,  D.c.  2,051).  Com- 
pared with  the  previous  year  the  expenditure  increased  by  £7,264 
and  revenue  by  £14,114,  net  profit  by  £5,476,  and  units  sold  by 
1,634,807. 

Manchester. — Price   Increase. — The   E.L.  Committee 

h;is  recommended  an  increase  from  30  to  40  per  cent,  over  pre-war 
rates  for  electricity  for  lighting  purposes.  Small  power  consumers 
are  to  be  charged  an  additional  15  per  cent.,  and  large  consumers 
11  per  cent.     The  advances  are  to  come  into  force  in  December. 

Oldham. — Price  Increase. — The  Electricity  Committee 

h;is  decided  that  the  charges  for  electricity  for  lighting  be  increased 
by  a  further  20  per  cent.  :  for  power,  heating,  and  cooking  by 
'M  per  cent.  ;  cotton  mills  under  agreement  subject  to  a  coal  clause 
by  20  per  cent.  ;  and  for  tr.action  purposes  by  7J  i)er  cent. 

Lydney. — -At  a  meeting  of  the  District  Council  it  was 
reixirted  that  the  Government  intended  building  1,000  houses  at 
Beachley,  and  that  electric  light  would  be  laid  on. 

Peterborough.  —  Price     Increase.  —  The    Electricity 

Committee  has  decided  on  a  further  addition  of  20  per  cent,  to  the 
charges  for  electricity,  making  a  total  increase  of  40  per  cent. 

Rotherham. — Price  Increase.— The  Corporation  has 
given  notice  that  the  charges  for  electricity  for  power  and  heating 
purposes  wiU  be  increased  to  45  per  cent,  over  pre-war  charges  from 
the  September  meter  readings. 

Salford. — Sale  of  Plant. — Subject  to  the  sanction  of 

the  Ministry  of  Munitions,  the  Corporation  has  accepted  the  tender 
of  the  Blaclcburn  Corporation  for  the  purchase  of  a  turbo-generator, 
,at  £2,5110. 

Shipley. — Prick    Lvckease. — The  E.L.  Committee  has 

decided  to  advance  the  chaiges  for  electricity  to  power  users  not 
under  agreement  from  50  per  cent,  to  75  per  cent,  over  pre-war 
rates. 

Shrewsbury. — Price   Increase. — The    T.C.    has    been 

recommended  by  the  E.L.  Committee  to  increase  the  charges  for 
electricity  from  40  per  cent,  to  50  per  cent,  above  pre-war  charges. 

Southport. — Electric  Heating. — The  Fuel  Rationing 
Order  has  led  to  a  large  increase  in  the  demand  for  electric 
radiators,  of  which  there  are  now  some  800  in  use. 

Spenborough.  —  E.L.  Restrictions.  —  The  Electricity 

Department  has  received  instructions  from  the  Ministry  of 
Munitions  to  refuse  applications  for  electricity  for  lighting  and 
heating  except  in  special  circumstances,  and  under  the  Ministry's 
sanction,  and  to  prohibit  extensions  to  existing  installations  of 
motors  without  the  permission  of  the  Electricity  Department. 

Owing  to  urgently  needed  repairs,  the  supply  was  suspended 
between  8  a.m.  and  2  p.m.  on  Sunday  last. 

Stafford.  — ■  Price  Increase.  —  The  Corporation  has 
decided  to  increase  the  charges  for  electricity  for  lighting  to 
65d.  per  unit,  subject  to  the  present  rates  of  discount, and  for  power 
by  15  per  cent. 

West  Bromwich. — Price  Increase. — The  E.C.  recom- 
mends that  for  power  purposes  the  price  of  electricity  be  advanced 
by  Jd.  per  unit,  with  an  additional  sliding  scale  of  2  per  cent,  in 
respect  of  each  6d.  per  ton  advance  in  the  price  of  coal  ;  and 
for  lighting  purposes  a  sliding  scale  of  2  per  cent,  in  respect  of 
advances  in  the  price  of  coal. 

Windsor. — Proposed  Price  Increase. — The  Electrical 
Installation  Co.  has  applied  to  the  B.  of  T.  for  consent  to  increase 
the  maximum  charge  for  electricity  from  8d.  to  Is.  per  unit. 

Worcester. — Water  Power. — The  E.L.  Committee  has 
recommended  the  T.C.  to  acquire  the  site  of  Bransford  Mill,  and 
the  water  rights  of  the  Teine,  in  connection  with  the  Powick 
generating  station. 
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TRAMWAY  AND  RAILWAY  NOTES. 


Continental. — France. — Electrically-driven  bi-ushes  arc 
bein?  used  on  the  Orleans  Raihva,v8.  in  France,  for  cleauinjr  railway 
cabs  and  vehicles.  Various  forms  of  revolvinjr  brashes,  driven  at 
speeds  of  from  500  to  fOO  R.p.m.  throuj,'h  Hexible  shafts  by  electric 
motors  of  1  to  {  Hi".,  are  employed,  the  apparatus,  as  a  whole, 
IjeiufT  slunt;,  accordin^r  to  retiuirements,  from  various  kinds  of 
portable  standards,  with  springs  and  counterweifjhts. 

Spain. — Fernando  P.  Casariejjo,  of  Orviedo,  has  applied  for  a 
concession  to  construct  an  electric  tramway  from  Laviana  to  La 
Felguera. 

Formby. — Proposed   Light   Railwav. — The  H.  of  T. 

haa  confirmed  the  scheme  of  the  L.  A:  Y.  Railway,  i>assed  by  the 
Light  Railway  Commissioners,  after  an  inquiry  in  li'lo,  authorisintj 
the  construction  of  a  lig-ht  railway  at  Formby. 

Glasgow. — Ykau's  WouKixf!. — The  annual  accounts  of 
the  Corporation  Tramways  Department  for  the  year  ended  May 
3l8t.  1918,  show  that  the  revenue  amounted  to  £ l.tl 2. Ci^.').  com- 
pared with  jCI, 260,1 15  in  the  previous  year,  and  the  expenditure  to 
£1,044. lS:i.  ajrainst  4:838,0(15.  Of  the  net  revenue  of  ,^308,452, 
£ll.ll'.l  was  p,iid  to  the  Paisley  District  Tramways  Co..  income-tax 
absorbed  .*:64.405,  .*: 45,383  was  placed  to  the  depreciation  fund,  and 
£78,511  to  the  permanent  way  renewals  fund,  leavinfra  net  balance 
of  £177.552.  atrainst  t:  16(*,;i84,  which  has  been  paid  over  to  the 
common  good  of  the  city.  The  workinfr  expenditure  account 
includes  traffic  expenses.  £527,152  (or  4'818d.  per  car-mile)  :  creneral 
expenses,  .4:156,949  (r435d.  per  car-mile);  g'eneral  repairs  and 
maintenance,  £179,811  (r643d.  per  car-mile);  power,  £86,019 
(■7S0d.  per  car  mile,  or  '503d.  per  unit) ;  and  allowances  to 
dependents  of  employes  with  the  Forces,  £93,120.  The  total 
expenditure  per  car-mile  was  9'543d.,  against  7'799d.,  and  the 
income  12'9d.,  against  ir728d. ;  99  miles  of  track  were  open  for 
trafiBc :  26,261,231  car-miles  were  run,  against  25.786,047;  and 
41,054.757  units  were  used  for  traction  and  car  lighting,  or  1'56 
units  per  car-mile.  The  average  number  of  cars  in  use  was 
685,  the  average  number  of  miles  travelled  per  day  per  car 
being  105  :  40'5  per  cent,  of  the  receipts  were  from  Jd.  tickets,  and 
63'3  per  cent,  of  the  passengers  carried  were  id.  fares.  During  the 
year  £16,479  was  spent  on  capital  account,  and  £7,681  on  track 
renewals.  Since  June  1st,  1915,  the  department  has  been  carrying 
its  own  employer's  liability  and  workmen's  compensation  risks,  and 
£4,335  has  been  transferred  to  this  fund  ;  £2,129  was  paid  out 
during  the  year  in  compensation,  leaving  a  balance  of  £2,205. 
Ordinary  repairs  to  the  track  amounted  to  £85,979,  and  repairs  to 
the  power  plant  to  £8,815.  The  department  now  employs  2,273 
women  workers,  including  290  drivers,  1,518  conductors,  and  465 
car  washers.  Of  the  47,077,967  units  generated,  46,433,970  were  at 
6,600  volts  AC,  487,187  at  550  volts  D.c,  156,910  at  100  volts  D.c, 
and,  in  addition,  1,712,980  units  were  supplied  by  the  Electric 
Lighting  Department.  The  maximum  load  on  the  power  station 
was  17,100  KW.,  the  load  factor  32'6  per  cent.,  and  the  coal 
consumption  per  unit  2'75  lb. 

Halifax. — Tramcar  Kitchexs. — A  Press  correspondent 

has  been  informed  that  the  National  Kitchen  tramcar  in  service  at 
Halifax  serves  an  average  of  700  portions  per  day.  The  car  is  run 
on  routes  where  a  half-hourly  passenger  service  is  in  vogue,  and 
stops  for  28  minutes  at  selected  spots  for  the  distribution  of  food  ; 
it  then  precedes  the  passenger-car  until  a  loop  is  arrived  at.  To 
obviate  this,  it  is  hoped  soon  to  have  railless  vehicles  for  the  purpose. 
In  spite  of  the  extra  cost,  owing  to  the  presence  of  the  driver  and 
conductor,  and  the  cost  of  electricity  for  running  the  car,  the 
venture  pays  its  way. 

Leeds. — Proposed  E.xtexsions. — The  Tramways  Com- 
mittee has  requested  the  Parliamentary  Committee  to  obtain 
powers  for  the  construction  of  a  tramway  through  the  Hawksworth 
Wood  Estate,  and  from  Dewsbury  Road  to  the  new  Jliddleton 
town-planning  site,  and  also  for  powers  to  run  an  omnibus  service 
from  Dewsbury  Road  and  Hunslet  to  the  same  site. 

Leeds — Bradford.  —  Parcel   Carryixg   Service. — An 

arrangement  has  been  completed  for  an  inter-city  service  of  parcel 
carrying  by  the  Leeds  and  Bradford  tramway  undertakings,  to 
commence  at  the  beginning  of  November,  The  charges  will  vary 
from  4d.  for  3  lb.  and  under,  to  9d.  for  56  lb.  The  Bradford  parcel 
service,  which  haa  been  in  existence  for  many  years,  permits  collec- 
tion and  delivery  at  any  address  within  J  mile  of  any  line  or 
terminus.  The  Leeds  service  was  only  recently  established,  and 
collection  and  delivery  is  limited  to  appointed  agents  on  all  the 
car  routes. 

London. — Accident.— By  a  collision  on  Saturday  after- 
noon at  Hammersmith  between  a  motor  lorry  and  a  L.XJ.T.  tramcar, 
the  conductress  and  the  drivers  of  the  tramcar  and  lorry  were 
injured,  and  had  to  be  removed  to  hospital. 

Musselburgh.  —  Novel    Claim.— Mr.     Andrew    Clark, 

miners'  agent  for  the  Mid  and  East  Lothian  district  of  the  Scottish 
Mine  'Workers  Association,  is  formulating  a  claim  against  the 
tramway  company  for  loss  of  wages  sustained  by  miners,  who  were 
prevented  from  getting  to  their  work  by  a  breakdown  of  the  cars. 

Stockton. — Proposed  Purchase. — A  special  meeting  of 
the  T.C.  is  being  held  to  consider  the  purchase  of  the  tramway 
undertaking  within  the  borough, 


West    Riding. — Seuvice    Ivedictioxs. —  Tlu;   Yorkshire 

(W.K.)  Electric  Tramways  Co.  has  announced,  as  from  Sept.  29th, 
a  reduction  of  Sunday  services  between  Wakefield  and  Leeds, 
Sandal,  Ossett,  Horbury,  and  Agbrigg,  and  between  Leeds  and 
Rothwell ;  a  number  of  stopping  places  have  also  been  dis- 
continued. 

United  States. — The  Skip-stop  System. — The  skip- 
stop,  whii'h  means  cutting  out  many  needless  stops  of  tramway 
cars,  is  rapidly  Ijeing  ;ulopted  in  the  U.S.  The  system  has  been 
aiivocated  by  the  Fuel  Administration  as  a  means  of  saving  fuel. 
It  is  estimated  that  loo.OoO  tons  of  fuel  can  thus  te  saved  annually, 
also  it  means  less  wear  and  tear  on  brakes  and  equipment  generally. 
Fewer  starts  and  accelerations  mean  not  only  lower  energy  con- 
sumption per  mile,  but  a  reduction  in  time  required  to  travel  a 
given  distance.  The  Eliu-tr'u-al  Ilt-view.  Chicago,  says: — "As  a 
nation  we  have  opposed  the  skip-stop,  perhaps  unthinkingly.  But 
when  we  become  accustomed  to  it,  we  like  it.  It  is  one  of  those 
measures  instituted  during  the  war  because  of  the  war — a  fuel- 
saving  measure — that  will,  we  hope,  stay  when  the  war  is  won, 
because  it  relieves  our  utilities,  makes  them  more  efficient,  improves 
city  transportation,  and  conserves  coal." 


TELEGRAPH  AND  TELEPHONE  NOTES. 


American  War  Cables. — The  Home  Secretary  has 
sijecially  appointed  Mr.  F.  H.  Mitchell.  C.B.E.,  to  be  responsible  for 
the  expeditious  transmission  through  London  of  Press  cables  sent 
by  the  American  correspondents  with  the  American  troops  to  their 
papers. — The  Times. 

Cable  Mileage.— The  total  number  of  submarine  cables 

owned  and  operated  by  priviite  companies  throughout  the  world  is 
412,  with  a  mileage  of  223,769  miles,  and  the  cables  owned  by 
nations  throughout  the  world  are  2,140,  with  48,990  miles,  making 
a  total  of  2,552  cables  with  a  mileage  of  272,759  miles.  At  the 
present  time,  on  account  of  the  war.  some  of  these  cables  are  not 
operated. — T.  and  T.  Age. 

China. — According  to  the  M'e.sf minster  Gazette,  what  is 
believed  to  be  the  first  direct  wireless  message  from  Europe  ever 
received  in  China  arrived  on  September  25th.  The  honour  belongs 
to  the  new  French  Lyons  wireless  station,  and  the  message  was 
received  at  the  French  station  at  Shanghai  in  perfect  order. 

Direct  Wireless  to  Australia.— IMrect  wireless  commu- 
nication between  Great  Britain  and  Australia  was  established  on 
September  22nd,  when  two  messages  from  the  Premier  (Mr. 
Hughes)  and  from  Sir  Joseph  Cook  were  received  by  the  Amal- 
gamated Wireless  Co.  of  Australasia  from  the  new  station  at 
Carnarvon. 

The  messages  were  received  at  Sydney  perfectly  clear  and  dis- 
tinct, despite  direct  transmission  over  12,000  miles.  They  were 
confirmed  verbatim  by  cable  on  the  following  day.  Both  of  them 
appealed  for  reinforcements  for  the  Australian  battalions. 

The  previous  record  was  made  when  Mr.  Marconi  at  Buenos 
Ayres  in  1910  received  a  message  from  Clifden,  County  Galway, 
6,735  miles  away.  According  to  the  Daily  Mail,  the  managing 
director  of  the  Amalgamated  Wireless  Co.  in  Sydney,  who  had  been 
using  a  highly  developed  receiver,  reported  that  he  had  picked  up 
a  message  from  Carnarvon,  and  asked  that  special  messages  should 
be  sent  to  him  as  a  test.  The  wireless  communications  from  Mr. 
Hughes  and  Sir  Joseph  Cook  were  the  result,  and  they  went  half 
round  the  world  in  a  fourteenth  of  a  second.  At  present  the 
Australian  instruments  can  receive,  but  cannot  send,  over  so  great 
a  distance,  but  the  experiment  ■will  undoubtedly  lead  to  a  direct 
service  with  Australia. 

Spitzbergen. — The  British  expedition  to  Spitzbergen,  in 
the  Arctic  Ocean,  returned  to  England  on  Tuesday  last. 

Germany  had  a  wireless  installation  on  the  island,  s^  up  by 
Prince  Pless  and  Count  Zeppelin  in  1912,  with  direct  communica- 
tion to  Berlin.  The  station  has  been  destroyed,  and  the  German 
wireless  records  have  been  brought  back  to  England  for 
examination. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Birkenhead. — October  10th.  Electrical  sundries,  lamps 
and  fittings,  for  the  Mersey  Railway  Co.  Mr.  J.  Shaw,  General 
Manager  4:  Secretary,  Central  Station. 

Bedford.  —  November  1 3th.  Two  water-tube  boilers, 
mechanical  stokers,  and  induced-draught  plant  for  the  Corporation. 
See  our  advertisement  pages  to-day. 

Manchester.  —  October  4th.  Electricity  Department. 
High  and  low-pressure  steam  and  feed  pipework,  &c.,  at  Stuart 
Street. 
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Portsmouth.  —  October  ir)th.  Tramways  Commjttee. 
Six  months'  supply  of  stores,  including  various  electrical  items. 
See  "  Official  Notices  "  September  27th. 

South  Africa.  —  Johannesburg.  —  November  27th. 
Municipal  Council.  2,000  copper  ribbon  bonds,  and  2,000  copper 
solid  bonds  (Contract  Xo.  Hi).  A  copy  of  the  specification  can 
be  seen  at  the  Inquiry  Otiice  of  the  Department  of  Overseas 
Trade  (Development  and  Intelli>fence),  London. 

Warrington. — October  22nd.  Water-tube  boiler,  for  tlie 
Electricity  Department.     See  our  advertisement  pages  to-day. 


CLOSED. 

Australia.— r.il.O.'s  Department,  N.S.W.  :— 

900  listening  and  ringing  keys,  i'-lOl. — Automatic  Telephones  (Aust.),  Ltd. 
P.M.G.'s  Department,  Queensland  : — 

Telephone  material,  schedule  436,  £114.— Western  Electric  Co.  (Aust.),  Ltd. 

Telephone  material,  schedule  436,  i.'631. — James  Paton  &  Co. 
Victorian  Railways  : — 

Voltmeters  and  charts,  ^149. — Australian  General  Electric  Co. 

— Australian  Industrial  and  Mining  Standard. 

Leeds, — The  E.C.  has  accepted  the  tender  of  Messrs. 
William  Airey  &  Son,  for  excavating  and  concrete  work,  forming 
part  of  the  building"  extensions  at  the  electricity  works,  at  £19,999. 
Electricity  Committee  : — 
Two-phase  switchgear,  £l,'21i,  plus  cost  of  erection.— Ferguson.  PailinA  Co, 
Three-phase  switchgear,  i'6,300,  switch  cubicle,  £540.— British  Westinghouse 

E.  &  M.  Co. 
Centrifugal  pump,  £2,980.- Rees  Roturbo  Manufacturing  Co. 
Two  boilers,  with  unit  stoker,  £33,988.— Babcock  &  Wiloox.  Ltd. 
6,000-Kw.  turbo-alternator  and  condensing  plant,    £39,1*26. — Richardsons, 
Westgarth  &  Co. 


FORTHCOMING     EVENTS. 


Institution  of  Mecbanical  Engineers.— Friday,  October  4th.  At  6  p.m. 
At  Great  George  Street,  Westminster.  Lecture  on  "  The  Experimental 
Study  of  the  Mechanical  Properties  of  Materials,"  by  Dr.  W.  Cawthorne 

Friday,  October  18tli.  At  6  p.m.    At  Great  George  Street,  Westminster. 
General  meeting. 

Salford  Technical  and  Engineering  Association.— Saturday,  October 
5th.  At  7  p.m.  At  the  Royal  Technical  Institute.  Paper  on  "Railway 
Electrification,"  by  Mr.  S.  J.  MeCann. 

Chief  Technical  Assistants*  Association.— Saturday,  October  5th.  At 
3  p.m.  At  Anderton's  Hotel,  Fleet  Street,  E.C.  Paper  on  "Automatic 
Voltage  Regulation,"  by  Mr.  Murdoch. 

Institute  of  Marine  Engineers  (Inc.).— Tuesday,  October  8th.  ,  At  6  p.m. 
At  the  Minories,  Tower  Hill,  E.C.  Paper  on  *'  Feeding  and  Circulating 
the  Water  in  Steam  Boilers,"  by  Mr.  J.  Watson. 

Industrial  Reconstruction  Council.  —  Tuesday,  October  Bth.  At  the 
Institute  of  Journalists,  Tudor  Street,  E.C.  At  6  p.m.  Conference  on 
"Interim  Industrial  Reconstruction  Committees,"  introduced  by  Mr.  W. 
Henderson-Pringle. 


Birmingham  and  District  Electric  Club.— Saturday,  October  I2th.  At 
the  Swan  Hotel,  Birmingham.  At  7  p.m.  Paper  on  "  Some  Modem 
Applications  of  the  Gyroscope,"  by  Mr,  H.  F.  Stevenson. 


NOTES. 

Engineering  Wages. — The  Committee  oa  Production  has 
increased  the  rates  of  pattern  makers  aged  21  and  over,  in  the 
Birmingham  and  District  engineering-  trade,  by  2s.  a  week. 

Electro-Harmonic  Society. — The  first  smoking  concert 

bt  the  1918-l'.t  season  is  to  be  held  on  Friday  next,  October  11th,  at 
the  Holborn  Restaurant  (Venetian  Chamber).  It  will  commence 
at  8  p.m.  The  dates  of  other  events  for  the  season  will  be  found 
in  the  Electrical  Review  for  August  2nd. 

The  artistes  for  next  Friday  are  : — Mr.  Richard  Ripley,  tenor  ; 
Mr.  Thomas  Howell,  baritone ;  Mr.  OUey  Oakley,  banjo  ;  Mr. 
Walter  Weir,  recitations  ;  Mr.  George  Ellis,  humorist  ;  Mr.  Finlay 
Dunn,  entertainer  at  the  piano  ;  Mr.  Bernard  Flanders,  A.R.A.M., 
pianoforte  solo  and  accompanist. 

Fire  Prevention. — The  British  Fire  Prevention  Com- 
mittee has  issued  a  ''  Warning  '  (free  to  the  public)  for  house- 
holders, pointing  out  the  precautious  that  shoiild  be  observed  in 
order  to  prevent  outbreaks  of  fire,  and  the  most  effectual  methods 
of  dealing  with  them.  Written  incjuiries  regarding  precautionary 
measures  will  be  answered  by  tlie  Committee,  and  copies  of  the 
leaflet  can  be  obtained  from  its  offices  (8,  Waterloo  Place,  S.W.  1), 
on  application  in  writing,  enclosing  a  stamped  addressed  envelope. 
Destruction  of  projjerty  by  fire  is,  perhaps,  the  most  wasteful  and 
extravagant  of  the  ills  to  which  man  is  heir,  and  now  that  the 
heads  of  families  are  in  so  many  cases  absent  from  home  on  wai- 
service,  it  ia  highly  desirable  that  those  who  remain  in  the  house- 
hold should  omit  no  safeguard  which  may  lessen  the  risk.  The 
a.ction  of  the  Committee  in  diatriljuting  free  expert  advice  on  the 
subject  is,  therefore,  most  timely  and  commendable. 


Volunteer  Notes. — London  Army  Troops  Cojipanies, 

Royal  Engineers  (V.). — Headquarters  :  Balderton  Street,  Oxford 
Street,  W.  1. 

Corps  Orders  No.  40,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  the  Week.— Ca.ft.  W.  Hynam. 

Next  for  Duty.— Ca.pt.  W.  Darley  Bentley. 
■  Sunday,  October    6th.  —  Annual   Musketry    course    at  Pirbright.      Parade, 
Waterloo  Station,  8.45  a.m.    Drill  order,  rifles  and  side  arms.    Mid-day  and 
tea  rations  to  be  earned. 

Monday,  October  7th  to  Saturday,  October  12th. — Drills  as  usual. 

Sunday,  October   13th. — Commandant's  Parade,   at   Waterloo  Station,  8.45 
a.m.,  tor  work  at  Esher.    Drill  order.    Mid-day  and  tea  rations  to  be  carried 
»,  C.  HiGGlNS,  Capt.  R.E.,  Adjutant. 

Patent     Notice. — -The    proprietor    of     British    Patent 

No.  21,881/14  ("machine  for  winding  electromagnetic  coils")  is 
desirous  of  entering  into  an  arrangement  for  the  exploitation  of 
the  same.     See  our  advertisement  pages  to-day. 

Educational. — University    Engineering  College. — 

We  have  received  a  leaflet  drawing  attention  to  the  correspondence 
courses  in  engineering  conducted  by  this  Institution,  which  gives 
special  attention  to  the  Associate  Membership  Examinations  of  the 
engineering  societies. 

University  of  London,  University  College. — A  course  of 
six  lectures  on  "  The  Scientific  Problems  of  Radiotelegraphy  "  will 
be  delivered  by  Prof.  J.  A.  Fleming,  F.R.S.,  on  Wednesdays,  at 
.j  p.m.,  beginning  October  30th,  11)18.  The  course  is  open  both  to 
members  and  non-members  of  the  University.  Fee,  £1  Us.  6d. 
Application  for  tickets  of  admission  should  be  made  to  Dr. 
Walter  W.  Seton,  M.A.,  University  College,  Loudon  (Gower  Street, 
W.C.  I). 

Mr.  George  Verity  on  tlie  Outloolc. — Mr.  G.  Verity  pre- 
sided over  the  annual  prize  distribution  in  connection  with  Charing 
Cross  Medical  School,  and  in  an  address  to  the  students,  said  that 
the  period  following  the  conclusion  of  peace,  if  not  carefuUy 
watched,  might  result  in  events  such  as  were  being  seen  in  con- 
nection witli  the  filthy  horrors  of  Slavonic  Bolshevism,  but  if 
guided  aright,  would  result  in  material  improvement  in  the  condi- 
tion of  the  people.  It  became  the  duty  of  professional  men,  and 
notably  of  the  medical  profession,  to  guide  aright  the  forces  with 
which  they  would  Ije  brought  into  contact. — The  Time.i. 

Industrial      Profit  -  Sliaring :      Italian     Government 

Decree. — Referring  to  the  subject  touched  upon  in  our  leading 
article  last  week,  the  Tinux  correspondent  in  Rome  says,  under 
date  of  September  30th,  that  at  the  instance  of  the  Ministry  of 
Industry,  Commerce,  and  Labour,  a  decree  has  been  issued  giving 
sanction  to  the  principle  of  profit-sharing  between  masters  and 
men.  "  Many  industrial  undertakings  have  formed  a  special 
reserve  fimd,  after  paying  the  limited  dividends  now  allowed.  The 
decree  establishes  that  one-third  of  such  reserve  must  be  invested 
in  State  securities.  The  rest  may  form  a  special  joint  capital  and 
labour  distribution  fund.  Xo  particular  system  is  laid  down,  but 
the  principle  is  established  that  the  relations  between  Capital  and 
Labour  should  be  regulated  on  the  base  of  fair  sharing  of  profits, 
and  power  is  given  to  individual  undertakings  to  take  measures  for 
putting  their  profit-sharing  systems  into  practice,  each  proposal 
being  submitted  to  the  Ministry  for  approval." 

Sentence  for  Assault. — At  the  Rotherham  Court  on 
Monday  last,  Edward  Brewster  (23),  miner,  of  Swinton,  for 
assaulting  a  conductress  and  motorman  on  the  Mexborough  and 
Swinton  Tramways  system,  was  sent  to  gaol  for  three  months  on 
each  assault,  to  run  concurrently. 

For  Sale. — The  Blacliburn  Corjioration  has  for  sale 
one  300-B.H.p.  Bruce-Peebles  motor,  one  74-b.h.p.  Brush  motor,  and 
one  I'9-B.H.p.  Westinghouse  motor.  See  our  advertisement  pages 
to-day. 

The    British    Engineers'    Association.— Engineering 

Investigation  in  Brazil. — The  Government,  through  the 
Department  of  Overseas  Trade,  is  embarking  upon  another  in- 
vestigation abroad  ;  this  time  it  has  agreed  to  share  the  cost 
with  the  British  Engineers'  Association  of  an  investigation  into 
the  prospects  for  the  engineering  industry  in  Brazil. 

The  investigator,  whose  name  will  be  announced  very  shortly, 
will  spend  probably  12  months  in  Brazil,  and  his  reports  will  cover 
the  whole  field  open  to  engineering  enterprise.  In  carrying  out 
this  investigation,  we  understand  that  the  Council  of  iha  Associa- 
tion is  not  animated  by  any  hostility  towards  the  merchants  and 
other  existing  channels  through  which  engineering  business  has 
been  carried  on.  It  is  desirous  solely  of  obtaining  for  its  members 
information  of  the  requirements  as  to  the  Brazilian  market, 
the  openings  for  engineering  plant  and  machinery,  and  particulars 
of  the  methods  of  doing  business  most  likely  to  suit  possible  pur- 
chasers and  users.  It  will  be  open  to  members  who  receive  these 
reports  to  do  business  in  any  way  they  like.  Some  members  of  the 
Association  are  already  established  in  Brazil  with  branch  houses, 
others  already  do  business  through  the  merchantiug  and  importing 
houses.  Therefore,  one  result  of  this  investigation  should  he.  to 
make  manufacturers  more  willing  to  adapt  their  products  and 
methods  to  local  interests,  and  in  this  way  this  investigation 
should  make  it  easier  for  merchants  to  supply  their  Brazilian 
demands  from  British  sources. 

The    Price   of   Aluminium  in  1919. — The  Minister  of 

Munitions  announces  that  the  control  price  of  aluminium  ingots  of 
98-99  per  cent,  purity  will  be  reduced,  as  from  January  Ist,  1919 
from  £22.j  to  £200  per  ton,  carriage  paid  to  consumers'  works 
The  price  of  remelted  aluminium  scrap  and  swarf  ingots  will 
remain  aa  at  present. 
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Electric  Lamp  Standardising  and  Fuel  Economy.— A 

plan  to  save  «>l<x-tricjty  and  thereby  fuel  by  the  eliininatiou 
of  inefficient  incandeseent  lamps  has  been  adapted  by  the 
United  States  Fuel  Administration,  and  became  effective 
on  September  15th.  1918.  According  to  the  Electrical  Rc- 
lirw,   Chicago,    the   following   programme   is   recommended  : 

I.  The  elimination  of  imneces-sary  type.s  of  .standard  carbon 
laiiiixs  and  of  carbon  lamp  types  for  sjuvial  appliialion  as 
follows:  The  standard  OO-watt  multiple  carbon  lamp  l(H)-l;«) 
volt  range;  the  standard  at-watt  S-U  bulb  multiple  carbon 
lamp  1U0-1:W  volt  range;  the  120-watt  standard  multiple, 
carbon  lamp  100-130  volt  range;  the  complete  elimination  of 
standard  3()-\vatt  and  CO-watt  round-bulb  multiple-carbon 
lamps,  and  all  other  types  of  100-130  volt  range  multiple- 
carbon  lamps  with  a^a'ndard  base  used  for  decorative  pur- 
po.ses. 

±  The  complete  abandonment  of  the  installation  and  re- 
newal of  carbon  incandescent  lamps  of  all  sizes  and  dis- 
couragement of  their  use  for  any  use  or  application  for  which 
tungsten  lamps  can  be  substituted;  this  policy  to  go  into  full 
efleet  not  later  than  September  1.5th,  11)18. 

3.  ITie  grad\ial  abaudonment  of  the  installation  and  re- 
newal of  metallised  filament  (Gem)  lamps  of  all  sizes  and 
discouragement  of  their  u.se  for  any  use  or  application  for 
which  tungsten  lamps  can  be  substituted.      ^ 

Iniler  special  and  unusual  conditions  where  it  is  absolutely 
necessary  to  use  lamps  with  exc;ep|tionally  robust  filaments 
owing  to  rough  handling  or  excessive  vibration,  the  use  of 
carbon  lamps  is  recommended  so  that  the  metallised  filament 
(Clem)  type  may  be  completely  eliminated.  This  policy  to 
go  into  full  effect  not  later  than  November  16th,  1918. 

4.  That  the  use  of  con.siderable  numbers  of  the  smaller  sizes 
of  lamps  for  commercial  and  industrial  applications  be 
ilimiuated  where  it  is  practicable  to  substitute  for  them 
large  .'single  ga.s-tilled  lamps  of  highest  efficiency  in  a  smaller 
jMiniber  of  lighting  units. 

5.  That  the  u.se  of  vacuum  tungsten  lamps  in  sizes  of  100 
watts  and  over  be  eliuainated  and  whenever  practicable 
gas  filled  tung.sten  lami>s  of  highe.st  efficiency  be  substituted 
therefor. 

tj.  That  electric  light  and  power  companies  employ  no 
differentials  in  their  price  schedules  for  the  sale  or  renewal 
of  lamps  which  may  tend  to  encourage  the  use  of  larger  sizes 
of  lamps  rather  than  .smaller  sizes,  except  as  such  differentials 
are  justified  by  differences  in  the  co.st  of  the  service. 

7.  That  all  manufacturers  of  carbon  and  metallised  filament 
(Gem)  lamps  in.sert  with  each  standard  package  of  such 
lamps  .shipped  by  them  a  printed  notice  directing  the  atten- 
tion of  the  user  of  the  lamps  to  the  fact  that  the  particular 
lamps  in  the  package  should  be  u.sed  only  in  locations  where 
it  would  be  impracticable,  because  of  exces.sive  vibration  and 
rough  handling  or  for  therapeutic  and  heating  purposes,  to 
use  satisfactorily  a  more  efficient  type  of  lamp. 

Searchlight    Problems.  —  Accordins;   to  the   Elei-lrical 

^\'oTl(l,  solutions  of  the  following  searchlight  problems  will 
be  of  great  military  value  at  the  present  time,  and  should  he. 
.sent  under  confidential  cover  to  the  Officer  in  Charge,  Search- 
light Investigations,  General  Engineer  Depot,  Corps  of  En- 
gineers,   United  States  Army,   ^Yashington,   D.C. 

(a)  Means  for  determining  the  finding  power  of  a  .search- 
light which  will  take  into  acx;ount  the  colour  of  the  light, 
the  nature  and  colour  of  the  target,  the  condition  of  the 
atmosphere,  and  the  distance  between  the  searchlight,  the 
target,  and  the  observer. 

(b)  Means  for  rapidly  detenniuing  the  intrinsic  brilliancy 
of  a  searchlight  light  source. 

(c)  A  simple  system  of  remotely  controlling  the  operation 
of  a  searchlight  in  azimuth  and  elevation.  The  present  or 
proposed  systems  require  from  five  to  fifteen  or  more  wires, 
and  are  too  complicated. 

(d)  A  mirror  design  which  shall  be  more  efficient  for  anti- 
aircraft service  than   the   standard   parabolic   mirror. 

(e)  A  Ught  source  which  shall  be  more  efficient  than  a 
high-intensity  carbon  arc.  A  thallium  arc  has  been  sug- 
gested because  it  has  only  one  line  (green)  in  the  spe<'trum. 

(/)  A  mirror  material  which  shall  have  the  reflecting  and 
loiigevity  properties  of  sOver-backed  glass,  without  the  fra- 
gility of  glass  mirrors. 

Fuel  and  Light. — Ration  Datk  Postponed. — Althoiigli 
the  Household  Fuel  and  Lighting  Order  came  into  force  "on 
July  1st,  the  Coal  Conti-oUer  has  decided  that  the  gas  and 
electric  light  rations  shall  not  commence  until  the  taking 
of  meter  readings  at  the  end  of  the  present  month.  An 
extension  of  time  for  the  application  of  coal  rations  has  also 
been  granted,  and  is  now  fixed  for  October  31st  at  the  latest, 
though  it  will  start  from  the  date  of  the  requisition  form, 
which  should  be  sent  in  as  early  as  possible.  Any  penalty 
which  may  be  attached  to  non-observance  of  the  order  will 
not  become  effective  until  after  the  readings  of  the  meters 
at  the  end  of  September.  After  the  la.st.  three  months'  trial 
no  excuse  w-ill  be  acceptable  from  tho.se  who  fail  to  observe 
the  restrictions  which  are  necessary  to  meet  the  nationaf 
emergency. 

The  Controller  of  Coal  Mines  has  forwarded  a  letter  to  the 
collieries  and  district  coal  committees  throughout  the  country 
in  which  he  states  that  the  present  arrangements  in  regard 
to  retail  coal  prices  render  it  necessary  that  in  those  cases 
in    which    it    has    been   customary   for   collieries   to   charge 


differential  winter  and  sunimei-  prices,  there  should  be  sub- 
stituted in  future  an  average  price,  i.e.,  where  the  difference 
between  the  winter  and  summer  prices  has  been  Is.  per  ton 
the  "  through"  price  will  be  6d.  per  ton  above  the  summer 
price.  This  direction  comes  into  operation  as  from  Octo- 
ber 1st 

Sir  .Albert  Stanley,  telegraphing  to  the  Municipal  Tram- 
way .Xssociation  at  lyeicester  last  w<H>k,  said  that  coal  eA^onomy 
was  at  present  one  of  the  mo.st  vital  considerations.  Muni- 
tion works  were  short  as  was  also  the  domestic  supply.  If 
and  when  industrial  rationing  was  put  into  force  many  in- 
dustries would  be  compelled  to  make  much  greater  reduction 
than  1j  per  cent.  Tramway  undertaJvings  were  not  being 
singled  out  for  six^eial  treatment. 

The  Order  governing  the  rations  for  Scotland  came  into 
effect  on  October  1st.  The  allowance  for  fuel  in  Scotland  is 
4  tons  where  the  number  of  rooms  occupied  is  not  more 
than  three;  and  an  additional  ton  of  coal  for  each  additional 
occupied  room  up  to  '20  tons.  Compared  with  the  English 
rations,  this  gives  an  incieased  allowance  on  an  average  of 
one  ton  of  coal,  on  accoimt  of  the  colder  weather  in  the 
North.  The  S<'otti.sh  lighting  allowance  exceeds  that  of  the 
English  by  about  '20  per  cent. 

The  PuicE  oi'-  Coke. — The  Board  of  Trade  have  made  an 
Order,  entitled  the  Gas  Coke  Prices  Order,  1918,  fixing  the 
price  of  gas  coke  and  breeze  used  for  industrial  purposes. 
The  Order  comes  into  force  on  Monday  next.  October  7th. 
It.  cuntains  provisions  authorising  the  Controller  of  Coal 
Mines  to  sui^iJend  any  of  its  provisions  in  any  districts,  or 
to  vary  the  maximum  prices  in  any  aises  of  hardship. 

Government  Control  of   American   Power   Plants. — A 

P.ill  to  give  the  President  authority  to  take  over  all  the 
power  plants  of  the  United  States,  whether  steam,  electrical, 
or  hydraulic,  and  to  control  them  for  the  duration  of  the 
war,  was  introduced  in  the  House  on  August  19th.  .According 
to  Vower,  the  Bill  has  the  endorsement  of  the  President  and 
the  Secretary  for  War,  as  well  as  of  the  heads  of  the  various 
boards  having  direction  of  war  activities  and  cons<Mvation. 
It  carries  an  initial  appropriation  of  .$'30O,0(KI.II0(J,  a  large 
part  of  which  would  be  spent  in  the  purchase  and  building 
of  power  plants  at  the  mouths  of  coal  mines.  The  Bill  pro- 
vides "  that  the  President  may  constnict  or  acquire  power 
plants  and  transmission  lines,  and  incidental  property  neces- 
sary for  the  production  of  material  and  commodities  essential 
to  the  national  defence."  He  may  either  take  over  privately 
owned'  power  plants  or  advance  funds  from  the  appropria- 
tion t-o  as.sist  in  their  private  operation.  The  power  to 
construct  or  acquire  any  power  plant,  transmission  lines -or 
incidental  j)roperty  will  terminate  at  the  end  of  the  war,  and 
the  power  to  operate  and  maintain  the  plants  shall  continue 
only  for  such  time  as  the  President  shall  deem  necessary  for 
the  public  interest.  Compensation  when  the  plants  are  taken 
f)ver  is  to  be  fixed  by  the  President.  In  ca.se  of  a  dispute, 
75  per  cent,  of  the  amount  fixed  by  the  President  shall  be 
paid,  and  the  owner  has  the  right  to  sue  for  the  remainder. 

Key  Industries  Exhibition.— The  Key  Industries  Exhi- 
bition which  has  been  organised  by  the  Industrial  Section  of  the 
Tariff  Reform  League,  with  the  sanction  of  the  Ministry  of 
Munitions,  will  be  opened  on  Monday,  October  7th.  by  the  Right 
Hon.  J.  Austen  Chamberlain,  M.P.,  at  the  Central  Hall,  West- 
minster, London,  S.W.  1.  No  charge  will  be  made  to  the  public 
for  admission  to  the  exhibition,  which  will  remain  open  until 
October  22nd,  after  which  it  will  be  shown  in  Manchester  and 
other  leading  provincial  centres. 

The  Metric  System. — The  Congress  of  Uruguay  has  passed 
a  law  requiring  the  use  of  the  metric  system  in  all  trading 
transactions.  The  Montreal  Chamber  of  Commerce  has  suggested 
the  adoption  of  the  system  in  Canada. 

Institution    and    Lecture    Notes. — University  College, 

London. — A  course  of  three  public  lectures,  illustrated  by  lantern 
slides  and  experiments,  on  'The  Principles  of  Fuel  Economy  in  the 
Home."  will  be  delivered  by  Mr.  A.  H.  Barker,  Lecturer  in  Heating 
and  Ventilating  Engineering,  on  Wednesdays,  October  9th,  16th 
and  23rd.  at  7  p.m.  The  lectures  will  be  of  a  popular  character  ; 
they  are  designed  to  meet  the  needs  of  householders  who  are  faced 
with  the  problem  of  fuel  economy.  A  leaflet,  giving  a  syllabus  of 
the  lectures,  may  be  obtained  by  sending  a  stamped  addressed 
envelope  to  the  Publications  Secretary,  University  College,  London 
(Gower  .Street,  W.C.  1). 

Fatality.— A  Glasgow  paper  states  that  Robert  Howat, 
21  years  of  age,  an  apprentice  electrician,  while  at  work  in  the 
loco  Proofing  Co.'s  premises,  Netherton  Works.  Anniesland.  on 
September  26th,  making  new  connections,  was  accidentally 
killed  by  shock. 

The  Recalescence  of  Steel. — Referring  to  the  note  in 

our  last  issue  with  regard  to  the  Wild-Barfield  furnace,  it  has  been 
pointed  out  to  ua  that  owing  to  a  certain  lag  in  the  phenomena, 
decalescence  occurs  at  a  temperature  somewhat  higher  than  that  at 
which  recalescence  takes  place  ;  hence,  when  steel  has  been  heated 
up  to  the  temperature  of  decalescence,  as  indicated  by  the  loss  of 
magnetisation,  it  can  be  withdrawn  from  the  furnace  and 
quenched  before  it  cools  down  to  the  temperature  of  recalescence. 
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Electrical  Incendiarism. — According  to  a  Renter  message, 
the  town  of  Ham,  the  largest  in  the  devastated  country  which  the 
Germans  spared  in  their  retreat  last  year,  was  destroyed  by  infernal 
machines  arranged  in  the  houses  :  by  the  pressing  of  buttons  miles 
away,  long  after  the  last  Boche  soldiers  had  crossed  the  Somme 
bridge,  fires  were  started  which  gutted  every  house  in  the  town, 
and  the  bridges  were  blown  into  the  air.  Ham  had  not  suffered  by 
shell  fire. 

The  Germans  have  numerous  engineer  detachments  at  work  pre- 
paring mines  to  be  discharged  by  distant  electrical  controls. 

Pre-war  Trade  Union  Conditions.— ^fr.  G.  H.  Roberts. 

M.P..  Minister  of  Labour,  stated,  on  Sunday,  that  the  Government 
fully  intended  that  after  the  war  there  should  be  a  restoration  of 
Trade  Union  rules  and  customs,  and  that  it  would  shortly  be  his 
duty  to  introduce  a  Bill  in  the  House  of  Commons  carrying  out  the 
Government  pledges  in  that  respect.  A  somewhat  different  state- 
ment was  made  by  Mr.  Barnes  on  Wednesday  in  London.  Mr. 
Barnes  sees  the  impossibility  of  return  to  the  old  conditions,  and 
asks  for  a  i/iiid  pro  qim  if  the  Unions  waive  their  rights. 

Appointments  Vacant, — shift  engineer  for  Redditch 
U.D.C.  electricity  works  (ts  17s.  lid.  inc.)  ;  switchboard  attendant 
(65a.  per  week")  for  the  Blackburn  Corporation  electricity  depart- 
ment.    See  "  Official  Notices  "  to-day. 


OUR   PERSONAL   COLUMN. 

The  Editors  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  tht 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— Mr.  McCdi,- 

LOUGH,  on  resigning  the  managership  of  the  tramways  at  Carlisle, 
has  been  presented  by  the  staff  with  a  piece  of  sUver  plate. 

Blackburn  Town  Council,  in  Committee,  has  unanimously 
approved  the  Electricity  Committee's  recommendation  to  grant  a 
sum  of  £.iOO  to  Mr.  P.  P.  Wheelwright,  borough  electrical 
engineer,  in  respect  of  the  extra  duties  performed  in  connection 
with  special  work  on  which  a  large  profit  was  made. 

Mr.  J.    W.  Warr.  deputy  electrical  engineer  to  the  St.  Helens 
Corporation,  has  been  apjKjiuted  chief  mechanical  engineer  to  the 
'     United  Glass  Bottle  Manufacturers,  Ltd. 

The  employes  of  the  Belfast  electricity  department  have  presented 
Mr.  Parker,  chief  clerk,  with  a  cutlery  canteen  and  a  cheque,  on 
the  occasion  of  his  marriage.  Councillor  Duff,  vice-chairman  of 
the  Electricity  Committee,  presided,  and  3Iv.  Bloxam.  chief 
electrical  engineer,  made  the  presentation. 
j  Heston-Isleworth  District  Council  has  appointed  Mk.  E.  Bboad, 
,  senior  engineer  at  the  electricity  works,  to  be  assistant  station 
superintendent,  at  i'270  per  annum. 

Mr.  J.  E.  Edgecombe,  borough  electrical  engineer  of  Kingston- 
npon-Thames,  hag  been  appointed  director  of  the  Tungsten  Lamp 
Association.  The  Corporation  of  Kingston-upon-Thames  has  voted 
him  the  sum  of  ,*;.>00  for  his  special  work  in  connection  with 
the  extension  of  the  power  station.  Mr.  Edgecombe's  chief 
assistant,  Mk.  T.  A.  Kixgham,  has  been  appointed  acting  borough 
electrical  engineer,  at  a  salary  of  £400  per  annum. 

Mr.  H.  L.  Cottaji.  borough  electrical  engineer,  has  been 
appointed  by  the  Controller  of  Coal  Mines  to  act  as  District  Engineer 
in  the  Horsham  area  in  connection  with  the  Coal  Economy 
Campaign. 

Mb.  J.  K.  Brvdges.  borough  electrical  engineer.  Eastbourne, 
has  been  appointed  by  the  Controller  of  Coal  Jlines  to  act  as 
District  Engineer  in  connection  with  the  Coal  Economy  Campaign. 
A  proposal  to  advance  the  salary  of  Ms.  P.  W.  L.  Phillips. 
borough  electrioal  engineer  at  Bedford,  from  £100  to  £500,  is  to 
be  further  considered.  The  proposal  followed  upon  an  application 
from  Mr.  Phillips,  who  is  serving  in  the  R.A.F..  that  the  amount 
of  his  salary  he  raised  to  the  figure  which  it  might  have  been 
expected  to  have  reached  had  he  Ijeen  carrying  on  his  duties  when 
the  recent  increases  to  borough  ofticials  took  place. 

General. — Mr.    E-    Pelham    Bexxett,    London    and 

South  of  England  manager  for  Simplex  Conduits,  Ltd..  and  formerly 
the  company's  manager  in  Liverpool,  has  been  appointed  to  the 
Royal  Air  Force.  Air  Construction  Service. 

Councillor  D.  Hayward.  chairman  of  the  Electricity  Committee, 
l^ps  accejited  the  mayoralty  of  Walsall. 

LiEiT.  W.  P.  Dirtxall.  R.X.'V.R.,  has  been  granted  a 
tempor.ary  commission  as  Staff-Captain  in  the  R.A.F.,  and  is 
engaged  in  the  Technical  Department  of  the  Chief  Electrical 
Engineer  of  the  Air  Ministry. 

The  Minister  of  Munitions  has  appointed  Mr.  A.  E.  Bebrimas, 
chief  engineer  to  the  Daimler  Co.,  to  be  Deputy-Controller  of  the 
Technical  Department  of  the  Department  of  Aircraft  Production 
of  the  Ministry,  in  succession  to  the  late  Prof.  Bertram  Hopkinson. 
F.E.S. 

Roll  of  Honour. — DisPAxru  Rider  Samuel  Heighes, 
who  was  employed  by  Messi-s.  Cunningham,  Ltd.,  London,  was 
killed  in  France  during  an  air  raid. 


Private  G.  A.  Hesdersox,  Manchester  Regiment,  who  has  died 
of  wounds,  was  employed  by  Messrs.  Baxendale  &  Co..  Ltd. 

Private  F.  Shutler,  Loyal  Xorth  Lancashire  Regiment,  who 
has  been  kUled,  was  employed  by  the  British  Westinghouse  Co., 
Ltd..  Trafford  Park. 

Corporal  David  Hcxter.  H.L.I. ,  one  of  the  heroes  of  Mofuvres, 
whose  praise  has  rung  throughout  the  country  since  Sir  Douglas 
Haig  referred  to  the  gallant  stand  made  by  the  corporal  and  six 
men  when  surrounded  by  the  enemy,  is  a  native  of  the  mining 
village  of  Kingseat.  Dunfermline,  and  a  son  of  an  employ^  at  the 
Fife  Electric  Co.'s  generating  station  at  TownhUl. 

Corporal  C.  Brailsford.  R.F.A.,  who  was  on  the  electricity 
staff  at  Grassmoor  Colliery,  Chesterfield,  has  been  wounded  for  the 
third  time. 

Driver  J.  X.  Lloyd,  R.F.A.,  late  of  the  electrical  engineering 
department  of  the  Scarborough  Electric  Supply  Co.,  Ltd.,  has 
gained  the  Military  Medal. 

Private  J.  W.  Wild,  Manchester  Regiment,  killed  in  action, 
was  employed  by  Messrs.  Baxendale  i:  Co.,  Ltd. 

Sapper  R.  Barry.  R.E..  killed  in  a  train  accident  in  France, 
was  emploved  by  the  British  Westinghouse  Co.,  Ltd.,  Trafford 
Park. 

The  Military  Medal,  for  bravery  and  'devotion  to  duty,  has  been 
awarded  to  Sergeant  E.  L.  Lane,  E.G.. 4.,  who  has  been  four  times 
mentioned  in  dispatches.  The  award  was  made  in  recognition  of 
his  services  in  leading  100  men  through  a  difficult  situation.  He 
was  formerly  employed  at  the  Dukinfield  electric  generating  station. 
Private  0.  Hansom.  Welsh  Regiment,  who  has  been  killed  in 
action,  aged  19,  was  the  eldest  son  of  Mr.  Oswin  Hansom,  engineer 
and  manager  of  the  Liverjiool  District  Lighting  Co. 

Second-Lievt.  a.  V.  Shillcock,  Royal  Berkshire  Regiment,  of 
Handsworth.  Birmingham  (formerly  a  member  of  the  staff  of  the 
General  Electric  Co.)  has  been  awarded  a  bar  to  his  Military  Cross. 
Gunner  J.  F.  Chater,  Warwickshire  R.G.A..  who  has  been 
killed  in  action,  was  employed  at  the  electric  supply  station. 
Summer  Lane.  Birmingham. 

Pri\  ATE  G.  Crosland,  Manchester  Regiment,  killed  in  action, 
was  an  employe  of  the  B.I.  &  Helsby  Cables,  Ltd.,  of  which  firm 
his  father,  the  late  Mr.  Joseph  Crosland,  was  works  manager. 

Private  W.  Cleworth,  K.O.  Royal  Lancaster  Regiment,  killed 
in  action,  was  employed  by  Messrs.  Connolly  Bros.,  Ltd.,  Blackley, 
Manchester. 

The  death  in  action  is  announced  of  Private  H.  Lees  (38), 
Royal  Warwickshire  Regiment,  formerly  an  employe  of  the  General 
Electric  Co.,  Ltd.,  Witton. 

Second-Lieut.  W.  Hayes,  one  of  Messrs.  Falk.  Stadelmann's 
Manchester  representatives,  has  been  killed  in  action  in  France. 

Rifleman  E.  T.  S.  Morris  (London  Irish)  has  been  killed  in 
action,  and  Private  R.  W.  Dessis  (W.  Yorks.  Regiment)  wounded. 
Both  were  formerly  in  the  General  Office  of  the  India  Rubber  Co., 
Silvertown,  E. 

Obituary. — The  Auslralian  Imhistrial  and  Mhiim) 
Standard  states  that  Mr.  WILLIAM  WARREN,  for  many  years 
superintendent  and  general  manager  in  Australia  of  the  Eastern 
Extension  Telegraph  Co..  died  in  Sydney,  early  in  July,  at  the  age 
of  82  years,  closing  a  career  which  had  been  practically  throughout 
associated  with  telegraphic  communication.  "  Mr.  Warren  was  one 
of  the  party  which  laid  the  first  cable  between  Suez  and  Bombay. 
Wlien  his  company  scoured  the  concession  to  lay  the  first  cable 
across  Bass  Strait  from  Low  Head.  Tasmania,  to  Fliuders,  Mr. 
Warren  was  sent  out  to  do  the  work  and  to  become  manager. 
When  the  Eastern  Extension  Telegraph  Co.  bought  out  the  Tele- 
graph Construction  Co.  and  established  the  connection  between 
Banjoewangie  (Java)  and  Port  Darwin.  Mr.  Warren  became  their 
chief  representative  in  Australia,  and  ret.iined  that  position  until  a 
few  years  ago,  when  he  retired  upon  jiension." 

The  Timet  "Killed  in  .\ction  "  column  states  that  the  death 
occurred  on  September  20th,  at  Penmaenmawr,  of  Thomas  Davies, 
A.M.I.C.E..  A.M.I.E.E.,  late  Lieutenant  E.E.,  CodsaU,  Staffs.,  aged 
30  years. 


AN     AUTOMATIC     SPACING     AND     PUNCHING 
MACHINE. 


.\n  iirticle  by  S.  A.  H;iik1  iu  thi>  Atncrican  Machinist,  Sep- 
tember 17th,  describes  a  very  novel  aud  ingenious  machine 
for  automatically  ajacing  and  punching  structural  steel.  k\\ 
motions  are  electrically  controlled  from  a  central  keyboard  in 
much  the  same  manner  as  musical  instruments  are  played. 
This  machine,  which  was  designed  and  built  under  the 
supervi,siou  of  Edward  V.  Wurts,  chief  engineer,  Steel 
Utilities,  Inc.,  Newark.,  N.J.,  automatically  spaces  and 
l>uiKhes  variable  structural  members  in  both  web  and  (lange 
in  <ine  passage  through  the  machine,  ami  in  any  lengths  and 
widths  up  to  the  maximum  delivered  by  the  lolling  mills. 
Any  number  of  beams  vai-ymg  in  size,  length,  number,  and 
arrangement  of  holes  may  be  punched  expeditiously  as  a  like 
number  of  beams  which  are  exactly  similar  in  every  respect. 
This  will  allow  material  to  be  punched  and  shipped  as  the 
pi-ogress  of  the  work  demands  instead  of  having  to  punch 
all  of  one  size  and  pattern  while  the  machine  is  set,  which 
often  means  sorting  out.  shipping  part,  and  storing  part  to 
be  rehandled  for  later  shipment. 
One  man  operates  the  machine  by  placing  the  work  on  the 
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entering  table  from  a  storage  bed  and  discharging  it  from  the 
deliverj-  table  to  a  loading  or  runout  table.  The  labour  and 
cost  of  making  templets  and  of  laying  out  work  is  eliminated; 
deUiil  drawings,  tracings,  and  blueprints  are  not  required. 
The  record  sheets  used  in  the  machine  are  made  up  in  much 
less  time  than  is  required  for  making'  the  usual  detail  .sheets. 
The  method  of  making  the  record  sheet  practically  excludes 
error,  and  with  the  s;ifety  devices  prevents  punching  the 
work,  except  as  indicated,  and  ensures  against  all  annoyances 
of  lost  time  and  back  charges  so  frequently  encountered 
through  incorrectly  punched  work. 

The  equipment  consists  of  two  punches — a  flange  punch 
for  punching  one  or  two  holes  in  either  or  both  flanges  of  a 
beam  or  channel,  and  a  web  punch  for  punching  from  one  to 
four  holes  in  the  web.  Motor-driven  roller  tables  on  entering 
and  delivery  sides  oiove  the  work  to  and  from  the  punches, 
which  are  set  in  tandem.  The  longitudinal  travel  of  the  beam 
is  regulated  by  a  distance  control,  w^hich  automatically  ad- 
vances and  stops  tho  beam  in  correct  position  relative  to 
either  punch.  The  inmsverse  spacing  is  accomplished  by  a 
transverse  control  connected  to  the  web  punch,  which  auto- 
matically traver.'^^s  the  punch  head  across  the  beam,  stopping 
in  position  for  punching. 

In  operating  tlic  machine  the  record  ."^heet  is  placed  in  the 
keyboard ;  the  beam  or  other  work  to  he  punched  is  placed 
on  the  entering  table  and  the  oper.itor  closes  the  starting 
switch.  The  beam  progresses  through  the  machine,  stops  in 
position  for  punching,  is  punched,   again  advanced,  stopiwd 


w  =  Web  punch :  r  =  Flange  punch ;  l2  =  Readings  in  same  inch  longi- 
tudinal-set in  previous  reading ;  lt  =  Readings  in  Bame  inch  transverse ; 
H  =  Hold  flame  foot  longitudinal :  bl  =  Repeats  longitudinal  setting;  rt  = 
Repeats  transverse  setting ;  c.aos  =  No.  1  to  4  web  punch  and  No.  5  to  8  flange 
punch :  ht  =  Holds  transverse  ;  s  =  Separator  adjustment. 

Fig.  1. — Guide  Plate  foe  Punching  Record  Sheets. 

and  punched,  and  so  on  until  all  the  holes  in  web  and  flange 
have  been  punched  and  the  beam  delivered  on  the  loading 
table.  The  operator  then  resets  the  machine,  removes  the 
record  sheet  and  in.serts  a  new  one,  or  the  same  one  again, 
and  when  the  nest  beam  is  placed  on  the  entering  table  the 
machine  is  ready  to  be  again  sitarted. 

The  controls  are  operated  from  the  keyboard,  in  which 
electrical  contacts  are  made  through  the  perforations  in  the 
record  sheet.  The  stop  motions  of  the  punches  are  controlled 
from  the  record  sheet  and  electrically  interlocked  with  the 
table  motor  circuit  and  both  control  motor  circuits,  so  that 
the  punch  cannot  operate  until  the  work  is  at  rest.  The  spac- 
ing distances  must  have  been  fully  run  out  before  the  punches 
can  start,  and  any  failure  of  the  apparatus  holds  up  punch- 
ing, making  it  impossible  to  punch  a  hole  otherwise  than 
is  indicated  in  the  record  sheet.  All  punches  are  provided 
with  gags  set  from  the  record  sheet. 

When  the  beam  approaches  punching  position  a  slow- 
down device  makes  electrical  contact,  slowing  down  the 
tables.  At  slow  speed  the  beam  meets  a  set  stop,  arresting 
its  travel,  the  motor  circuits  are  opened,  and  the  punch  cir- 
cuits are  closed,  starting  the  punches  indicated  by  the  record 
sheet.  The  return  stroke  of  the  punch  operates  a  switch  to 
reset  the  apparatus,  advances  the  record  sheet  for  a  new 
setting  and  starts  the  table  motors,  when  the  cycle  is  re- 
lieated.  The  punch  operates  only  w-hen  all  three  motors 
have  stopped,  and  the  table  motors  start  automatically  on 
the  return  of  the  punch. 

The  record  sheet  is  a  perforated  card  prepared  in  advance 
for  each  beam  or  length  of  work.  The  perforations  denote 
tens  of  feet,  units  of  feet,  inches  and  sixteenths  of  an  inch 
for  longitudinal  movement,  and  tens  of  inches,  inches  and 
sixteenths  of  an  inch  for  transverse  movement,  web  punching, 
flange  punching,  punch  gags,  punch  spacing,  and  repeat  and 
hold  for  both  longitudinal  and  transverse  movements.  Elec- 
trical contacts  are  made  through  the  perforations  in  the 
sheet.  The  location  of  the  liole  determines  the  particular  con- 
tact to  be  made  and  therefore  the  operation  to  be  performed. 

The  keyboard  has  two  opposed  sets  of  small  plungers  or 
contact  ix)ints  which,  through  the  perforations  in  the  record 
sheet,  energise  the  corresponding  relays  and  contactors  on 
the  automatic  switchboard  to  set  and  control  the  movements 
of  the  machine  for  punching  one  hole  or  group  of  holes.  The 
upper  contacts  are  connected  to  a  common  feed  wire  carrying 
30  volts  D.c.  The  lower  contacts  connect  individually  to  their 
re^=!pective  relays  on  the  switchboard.  When  the  record  sheet 
is  inserted  the  upper  keyboard  is  brought  to  a  horizontal 
position  and  latehed  to  the  stem  of  a  solenoid.  The  upiJer 
keyboard  lifts  slightly  after  each  punching  operation,  and 
the  record  sheet  feeds  forward  to  bring  a  new  set  of  per- 
forations between  the  contact  points  for  the  next  operation. 
The  feed  mechanism  also  opens  the  circuit  while  the  record 
sheet  is  advancing  and  closes  it  when  the  sheet  is  in  position. 
The  keyboard  feed  is  driven  from  a  small  motor  through  a 
friction  drive,  tut  may  be  driven  from  the  main  shaft  of  the 
punch. 

The  automatic  switchboard  mounts  the  relays  and  con- 
tactors for  the  control  of  the  machine.    For  longitudinal  dis- 


tance control,  groups  of  relays  for  tens  of  feet  and  feet 
energise  the  selected  foot  segment,  limiting  the  feet  of 
longitudinal   travel. 

Groups  of  relays  for  inches  and  sixteenths  of  an  inch  con- 
nect to  the  respective  stop-pin  solenoids  and  set  the  stop 
pins  selected  by  the  reeord  sheet.  Similar  groups  for  the 
transverse  control  are  for  tens  of  inches,  inches,  and  six- 
teenths of  an  inch.  The  first  two  groups  in  combination 
energise  the  slowdown  and  stop  contacts  for  the  designated 
inch,  and  the  last  gnoup  sets  the  stop  pins.  The  gags,  punch- 
adjustment,  and  punch-starting  relays  are  all  set  from  the 
record  sheet,  but  the  final  closing  of  the  punch-starting 
circuits  is  through  a  relay  set  from  the  stop  circuit.  Con- 
tactors for  motor  control  automatically  give  fast  or  slow 
sjieed  for  forward  or  reverse  movement  of  table,  longitudinal 
distance  control,  transverse  distance  control,  and  adjustment 
motors.  A  sy.stem  of  ekx:trical  interlocks  on  contactors  holds 
up  punching  until  both  longitudinal  and  transverse  distances 
have  been  completed,  and  arrests  punching  and  stops  the 
machine  in  the  event  of  failure  of  any  part. 

The  motor  circuits  and  stop-pin  solenoid  circuits  are  all 
•2iO  volts  D.c.  The  control  circuits- for  keyboard-operated 
relays  and  slow  and  stop  contacts  are  30  volts  d.c.  from  a 
J-KW.,  230-  to  30-volt  motor-generator  set.  The  various 
switches  are  used  for  hand  control  and  arc  grouj^ed  on  a 
board  conveniently  placed  for  the  oi>erator.  The  automatic 
switchboard  may  be  located  in  any  desired  jxisition  where  it 
can  be  properly  housed  and  protected,  it  was  designed  for 
standard  equipment  which  was  furnished  by  the  General 
Electric  Co.,  which  also  supplied  the  motors. 

The  feed  tables  on  the  entenng  and  delivery  sides  of  the 
punches  are  motor-driven  roller  tables  of  the  familiar  rolling- 
mill  type.  The  work  may  be  run  on  the  entering  table  from 
the  end  or  may  be  pushed  or  pulled  on  at  the  side  in  the 
usual  way.  A  kick-off  in  the  line  of  the  delivery  table  places 
the  punched,  work  on  skids  for  loading,  or  transfers  it  to  a 
iTinout  table  to  be  conveyed  to  the  loading  point. 

The  longitudinal  distance  control,  or  spacing,  mechanism 
comprises  the  foot-measuring  devices  and  the  mechanism  for 
measuring  inches  and  sixteenths.  The  foot-measuring  de- 
vices consist  of  a  carriage  sliding  on  fixed  guide  rails  at  one 
side  of  the  delivery  table;  a  heavy  screw  under  the  carriage 
and  between  the  guide  rails;  a  motor  drive  for  the  screw 
and  a  series  of  foot  segments  or  electrical  contacts  placed  one 
foot  apart  on  an  insulating  bar  parallel  to  and  above  the 
guide  rails.  These  foot  segments  are  energised  from  the 
reeord  sheet.  The  work,  driven  ahead  by  the  rotation  of  the 
table  rollers,  pushes  the  carriage  in  advance  along  the  guide 
bars.  The  carriage  is  provided  with  a  latch  which  is  electri- 
cally dropped  into  engagement  with  the  thread  of, the  screw 
at  any  even  foot.  The  dropping  of  this  latch  controlled  by 
the  record  sheet  arrests  the  travel  of  the  carriage  at  the 
particular  foot  desired.  The  carriage  thus  forms  a  stop  for 
the  work,  permitting  it  tcr  travel  up  to  the  desired  foot,  as 
determined  by  the  record  sheet. 

Two  copper  shoes  are  suppoiied  on  the  carriage  to  slide 
under  the  foot  segments,  one  in  advance  of  the  other.  ITie 
carriage  also  has  three  trolleys,  with  wires  stretched  alcjng 
the  table.  The  leading  shoe  and  one  of  the  trolleys  have  the 
function  of  slowing  down  the  table  motor  when  the  live  fix)t 
segment  is  reached.  The  other  shoe  and  two  remaining 
troUeys  make  connections  which  set  the  latch  and  close  the 
circuit  for  the  contactors  starting  the  longitudinal  control 
motor. 

Inches  and  sixteenths  of  an  inch  are  measured  by  a  rotation 
of  the  screw,  which  permits  a  farther  advance  of  the  carriage 
and  work  after  the  latch  has  been  set  in  engagement  with 
the  screw.' 

The  screw  is  driven  by  the  control  motor  through  a  friction 
clutch.  Tlie  inch-measuring  disk  is  geared  to  the  screw  so 
that  while  the  screw  makes  three  revolutions  per  foot  of 
carriage  travel  the  inch  disk  makes  one  revolution.  The 
inch  disk  has  a  slot  on  one  .side  extending  through  elcyeii- 
twelfths  of  its  circumference,  equivalent  to  11  in.  of  carriage 
travel.  Opposite  this  slot,  but  supiwrted  in  the  sixteenths 
disk  (which  is  sleeved  on  the  same  shaft  with  the  inch  disk), 
are  12  equally-spaced  stop  pms.  any  one  of  which  may  be 
lirojected  into  the  slot  to  limit  the  inches  of  carriage  travel. 
The  stop  pins  are  set  by  solenoids,  through  relays,  from  f;he 
record  sheet,  and  are  spring  retracted  when  the  solenoids 
are  de-energised.  The  set  inch  stop  pin  allows  a  rotation  of 
the  screw  until  the  pin  engages  the  end  of  the  slot.  The 
carriage  and  work  have  then  travelled  the  designated  number 
of  inches,  the  work  being  still  driven  at  slow  speed  against 
the  carriage.  The  sixteenths  stop  pins,  identical  in  construo- 
tion  and  operation  with  the  inch  pins,  are  carried  in  a  fixed 
housing.  In  the  .sixteenths  disk,  opposite  the  pins,  is  a  series 
of  sixteen  slots  of  different  length,  one  for  each  pin,  to  permit 
rotation  of  the  sixteenths  di.sk  correspcmding  to  the  recorded 
sixteenths  of  carriage  travel.  When  the  set  inch  pin  has 
engaged  the  end  of  the  inch  slot  the  sixteenths  disk,  can-ying 
the  inch  pins  and  the  sixteenths  slots,  begins  to  revolve  with 
the  inch  disk  and  the  screw,  and  so  continues  until  finally 
arrested  by  the  set  .sixteenths  stop  pin.  This  stops  the  move- 
ment of  the  carriage  and  the  work  at  the  desired  foot,  indl 
and  sixteenth  of  an  inch  of  carriage  travel,  as  indicated  on 
the  record  sheet. 

The  friction  drive  allowB  the  motor  to  drift  to  rest  without 
jar.  When  the  stop  pins  are  released  the  sixteenths  didr  19 
returned  to  the  initial  position  by  its  counterweight.    A  jsw 
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clutcli  connects  the  screw  shaft  and  the  pinion  driving  the 
inch  gear  and  disk.  When  the  clutch  is  oi3en  the  screw  may 
be  rotated  independently  of  .the  inch  disk,  and  by  reversal 
of  the  motor  the  carriage  may  be  returned  to  its  initial  posi- 
tion. The  clutch  is  controlled  by  a  solenoid  oix^rated  from 
the  .switchboard.  Slowdown  contacts  for  the  motors  are 
spaced  around  the  circumference  of  a  fixed  disk  next  to  the 
inch  disk,  and  are  operated  by  a.  cam  on  the  web  of  the  gear. 

The  sixteenths  and  inch  mechani.sms  return  to  zero  position 
after  every  setting  except  when  held  in  position  by  a  keyboard 
contact,  when  the  next  setting  advances  in  the  same  inch 
or  foot  of  travel  respectively. 

If  an  inch  or  sixteenths  stop  pin  should  fail  to  engage  it.s 
.■ilot  or  the  latch  fail  to  engage  the  screw,  or  if  the  latch  or 
^tiii>  pin  should  fail  to  release,  electrical  interlocks  will  pre- 
\init  the  punches  from  operating,  the  machine  will  stop  and 
wait  to  be  reset,  and  indicating  lamps  will  light  up  to  show 
ihe  defective  circuit. 

The  transverse  distance  control  governs  the  travel  of  the 
"ell  punch  across  the  work. 

The  web  punch  is  a  heavy,  double-fi'ame  punch  of  sjsecial 
design,  motor  driven,  with  a  stop-motion  clutch  electrically 
controlled  from  the  record  sheet.  When  the  spacing  move- 
ment is  completed  the  punch  starts,  and,  after  punching, 
again  starts  the  spacing  apparatus  for  the  next  hole  or  group 
(pf    holes.    It    will    punch    up    to    four    1-in.    holes    in    1-in. 

Ill''  distance  between  the  pairs  of  punches  and  dies  is 
;iilju.sl;ilile  and  controlled  from  the  record  sheet.  This  ad- 
JListnient  is  similar  to  that  of  the  distance  controls.  The  two 
pau's  of  punches  are  als!o  moved  as  a  unit.  The  punches  are 
made  selective  by  gags  set  from  the  record  sheet. 

The  flange  punch  is  a  heavy  horizontal  power  punch 
specially  designed  to  co-operate  with  the  feed  tables  and 
spacing  mechanisms.  It  is  motor  driven  and  provided  with 
an  electrically  controlled  stop  motion  similar  to  that  on  the 
web  pmich.  The  machine  will  punch  up  to  2i  in.  holes  in 
either  or  both  flanges  of  a  beam,  or  one  1-in.  hole  in  either 
or  both  flanges  of  a  channel.  Gags  for  the  punches  are  set 
from  the  record  sheet.  The  machine  is  set  by  hand  or  power 
for  the  size  of  the  beam. 

The  flange  punch  co-operates  with  the  spacing  mechanism 
in  the  same  manner  as  described  for  the  web  punch.  Web 
punching  or  flange  punching,  or  both,  takes  place,  as  de- 
termined by  the  record  sheet. 

The  spacing  apparatus,  with  the  keyboard  and  automatic 
switchboard,  has  lieen  operated  during  the  past  two  years  by 


Fig.  2. — Recoud  Sheet. 
-Beam  12  in.  x  17  kt.  Automatically  Punched. 


Steel  Utilites,  Inc.,  of  Newark,  N.J.,  demonstrating  the 
s|>eed  and  accuracy  'of  the  spacing  and  the  reUabihty  of  the 
machine. 

The  following  results  are  from  a  recent  run  of  the  machine  : 
liuration  of  run,  8  hours;  number  of  beams  handled,  1.51; 
lineal  feet  of  beam  handled,  2,471;  number  of  spacings  made, 
o,07U;  -number  of  holes  dummy  punched,  5,073.  Thirteen 
record  sheets  were  used  in  rotation  for  beams  from  12  to 
17  ft.  long,  with  an  average  length  of  16  ft.  4  in.  Longitu- 
dinal spacing  varied  from  15  ft.  to  1/16  in.,  with  an  average 
of  94  in.  The  trans\-erse  .spacings  were  from  15  in.  to  1/16  in. 
with  an  average  of  3  in.  One  man  operated  the  machine. 
Fig.  1  shows  the  plate  for  guiding  tie'  ihum  li  in  punching  the 
record  sheet;  fig.  2  represents  the  n'riml  slii.t.  and  fig.  3  is 
an  outline  drawing  of  a  beam  autuiualically  jiunched  with 
the  punches  and  spacing  mechanism  controlled  by  the  record 
sheet,  fig.  2. 


NEW     COMPANIES     REGISTERED. 


Chain     Elevators, 

Rcgisttre'J    .Septt^bi^r 


Ltd.      (151,486). — Private     companv 

....^ _ Capiliil,   £30,000   in   fl   sh.ires.     To  cnrry   on    tli 

,,  lar.ufacturers    of    and    dealers    in    devices    for    raising    and    pre 

§^  moting  the  circulation  or  carriage  of  liquids  and  fluids,  pump  manufacturers 
electricfil  and  gen^-al  engineers,  steel  makers,  shipwrights.  Agreement  will 
J  C.  Grant  and  A.  Jarvis.  The  subscribers  (each  with  one  share)  are  :- 
D.  B.  Callow.  28a.  Davenport  Road,  Catford,  S.E.  0,  secretary;  E.  K 
Mizen.  22.  Lancaster  Road,  Stroud  Green,  .>J.  4.  cashier.  The  directors  ar 
to  be  appointed  by  the  subscribers.  Splicilpr :  1".  S.  CUrW,  53,  Canno: 
JBtreel,  E.C. 


Photector  Co.,  Ltd.  (151,497). — Private  company.  Regis- 
tered September  23rd.  Capital,  ±-2,000  in  1,900  ord.  shares  of  £1  each  and 
2,000  founders'  shares  of  Is.  each.  Mechanical,  technical,  commercial,  elec- 
trical, or  general  engineers,  technical  advisers,  consulting  engineers,  tool, 
iiioulJ,  and  castings  manufacturers,  metal  workers,  chemists,  metallurgists, 
owners  of  patents.  &c.  Agreement  with  Justus  Eck.  The  subscribers  (each 
with  one  founder's  share)  are  : — Justus  Eck.  10,  Priorv  Road,  Chiswick, 
W.  4,  engineer;  F.  Sawyer,  Charlbury,  London  Road, '  Norbury,  S.VV.  16, 
solicitor's  clerk.  Justus  Eck  is  one  of  the  first  directors,  and  may  retain 
cffice  while  holding  1,000  shares  of  any  clas-s.  Sorgius  Brook,  of  13,  Grange 
Koad,  Gunnersbury,  may,  while  holding  600  shares  of  any  class,  appoint  any 
person  appixived    by  the   board   as   a   director. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


La    Plata    Electric    Tramways    Co.,    Ltd. — Supplemental 

(rust  deed  dated  September  17th,  1918,  to  secure  interest  at  5  per  cent,  per 
annum  on  the  arrears  of  ini..r.st  .iccruing  prior  to  January  1st,  1920,  and 
on  t\w.  instalment  of  ini.  i  1  1st,  1918,  on  the  first  mortgage 
debenture  stock_  out^tandin:  I  -ir  of  said  debenture  stock  outstand- 
ing is  £'100,450,  and  sani.  ;it  5  per  cent.)  If  during  period 
of  postponement  any  mon.  >  ii.  for  payment  of  interest  on  said 
debenture    stock,    such    iJione\s    are  to    Ln.     applied    for    that    purpose. 

Dowsing  Radiant  Heat  Co.,  Ltd. — Mortgage  of  contract 

moncvs.  dated  .September  (ith,  1918.  to  secure  all  mone\s  to  become  due 
from    the    tonipaT.>    to    the    London,    IVovincial    &    .South-Wistern    B.mk. 

Clftle    Telephone   Co.,    Ltd.    (29,252).— Capital,   .£360,(XX) 

ill  t.".  sliii.s  R.luni  dated  August  1st.  1918.  66.000  shares  issued,  i'220,000 
p.ii.l;    iUO.OOO    considered    as    paid.      Mortgages    and    charges:    Nil. 


CITY     NOTES. 


Southern  Brazil  Electric  Co.,  Ltd.— Mr.  E.  H.  Tootal 
presiding  at  the  annual  meeting,  said  that  the  business  had 
been  restricted  by  war  conditions.  The  gas  works  at  Cam- 
pinas were  shut  down  in  consequence  of  inability  to  obtain 
coal,  but  as  it  was  being  carried  on  at  a  small  loss  they 
had  no  reason  to  regret  the  cessation  of  that  ser^vice.  The 
old  consumers  would  now  be  supplied  with  electricity  instead. 
The  receipts  from  the  Campinas  tramway  .service  had  suffered 
from  several  causes.  The  electrification  of  the  steam  railway, 
of  which  only  a  small  part  still  remained  to  be  done,  should 
now  be  soon  completed.  The  new  municipal  concession  at 
Itapu-a  was  giving  very  satisfactory  results,  and  the  same 
could  be  said  of  the  other  small  stations.  They  had  a  suffi- 
cient volume  of  water  during  the  year,  and  on  completion 
of  the  new  Jaguary  station  their  capacity  for  supplying 
power  would  be  materially  increased. 

Victoria    Falls    and    Transvaal    Power    Co.,    Ltd. — Net 

earnings  for  the  year  ended  December,  1917,  £836,301.  After 
'  providing  £'236,'213  for  interest  and  premium  on  debentures, 
£'2!iii,Q,l'6  for  depreciation  and  income-tax,  &c.,  ±"26'2,766  re- 
mains as  net  profit,  plus  ii7'3,425  brought  forward,  making 
±'335,191,  out  of  which  i'50,000  has  been  put  to  reserve.  Tvpo 
dividends,  each  of  3  per  'cent.,  less  income-tax,  were  paid 
on  the  preference  shares,  and  5  per  cent,  on  the  ordinary 
shares,,  with  a  further  and  final  dividend  of  4  per  cent.,  less 
tax,  on  the  preference  shares,  which  are  entitled  to  share 
pro  'rata  with  the  ordinary  diares  in  the  surplus  profits  dis- 
tributed until  the  preference  have  received  a  total  of  10  per 
cent,  for  the  year.    A  balance  of  £97,690  is  carried  forward. 

To  be  Struck  off  the  Register. — Unless  cause  is  shown 
to  the  contrary  the  following  companies  will  be  struck  off 
within   thi'ee  months  : — 

Afflecks    Engineering    Works,    Ltd. 

Alexandra    Electrical    S:    Engineering    Works,    Ltd. 

C.-irleon    Electrical    Co.,    Ltd. 

Electric  Lamp   Repairs  Co.,   Ltd. 

Lounge    Electrics,    Ltd. 

Manchester    Cable    Co.,    Ltd. 

Overseas    Development    Trust,    Ltd. 

Patent    Lighting  Co.    (1915),    Ltd. 

Printex    Accumulator   Co.,    Ltd. 

I'niversal    Electric   Canoe   Co..    Ltd. 

Direct  West  India  Cable  Co.,  Ltd.— Net  result  of  work- 
ing, year  ended  June,  1918,  balance  £15,225,  against  £'27,374 
for  the  previous  year.  Interim  dividend  3  per  cent.,  free  of 
tax,  already  paid;  similar  further  p;iymcnt  now,  leaving 
£12,525  to  "be  carried  forward.  The  cable  was  interrupted 
for  a  few  days  near  Turks  Island  by  a  landslide.  The  in- 
sulation of  the  Bermuda/furks  Island  section  remains  low. 
.\n  increase  in  the  amount  to  the  credit  of  spare  .cable  is 
;iccountoil  for  by  the  purchase  of  new  cable  .sent  to  Halifax 
(luring  the  year. 

Halifax  and  Bermudas  Cable  Co.,  Ltd. — Net  result  of 
working  for  year  ended  June,  1918,  balance  £9,697,  against 
£19,650  for  the  previous  year.  Interim  dividend  of  3  per 
cent.,  free  of  tax,  already  paid;  similar  further  payment 
now,  leaving  £6,697  to  carry  forward.  The  cable  has  been 
interrupted  on  two  occasions  by  anchor  near  Halifax,  and 
quickly  repaired,  and  on  Febrnary  17th  in  deep  water.  The 
latter  repair  ha>s  not  been  etfected  owing  to  adverse  weather 
and  war  conditions.  The  cable  recovered  is  in  a  good  state 
of  preservation,  and  the  trouble  is  evidently  local  and  due 
to  chafing. 
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Slock  E\chan|$e  Notice. —  Tlic  followintj  sciui  ilies  are  to 
be  quot-ed  iu  the  C>tlJtial  Jiist :  — 

County  of  London  Eleitric  Supply  Co.,  Ltd.— 10,578  addi- 
tional oidinarj'  shajos  of  ±10  each,  fully  paid  (Nos.  105,001 
to  U5,57^.) 

Dundee.    Broughty   Ferry,   and   District   Tramways   Co.. 

Ltd.— Tin-  protU  lor' the  pa'st  year  (inclutlinij  i'5S7  broiisilH 
loi'wanl)  i.s  ±'5, 117.  out  ol'  which  3  per  cfut.,  less  tiflc,  is 
being  paid  on  the  ordinary  shares,  :gl,000  is  put  to  reserve, 
and  t'.'-y  carried  forward. 

Cuba  Submarine  Telegraph  Co.,  Ltd. — Inkrini  dividend 
on  the  ordniary  .'ihares  for  the  .June  half-year  at  the  rate  of 
.")  per  cent,   per  annum,  frei'  of  tax. 


STOCK5     AND     SHARES. 


Tuesday  Evbninu. 
The  eouri.^'  of  Stock  Exchange  bu-siuess  runs  strongly  iu 
favour  of  industrials  of  all  kind-s,  where  speculation  is  rear- 
ing its  head,  and  any  share  which  offers  a  reasonable  scope 
for  a  "run  for  the  money"  is  assured  of  populaiity.  One 
kind  of  patriot  aagues  that  he  prefers  shares  which  do  jiot 
pay  a  dividend,  because  if  they  go  up  and  he  sells  theiu  at 
a  good  profit,  there  is  no  income-tax  to  pay  on  the  trans- 
action. It  is  said  in  the  Stock  Exchange  that  quit-e  a  large 
amount  of  the  buying  now  afoot  can  be  traced  to  provincial 
towns  where  munitioners  are  making  large  money,  and  turn 
their  attention  to  Stock  Exchange  liutters  by  way  of  a  diver- 
sion from  their  everyday  work.  Probably  there  is  more  than 
a  modicum  of  truth  in  this,  because,  to  judge  from  the  way 
iu  which  some  industrials  are  being  run  up,  the  buying  is 
indiscriminate,  and  at  the  same  time  widespread. 

With  the  unconditional  surrender  of  Bulgaria,  and  the 
fine  news  from  other  Fronts,  markets  as  a  whole  are  in  a 
very  cheerful  frame  of  mind.  Home  Railway  stocks  have 
benefited  with  the  rest,  and  amongst  LTndergrounds,  Metro- 
politans recovered  J,  and  the  deferred  dividend  stock  rose 
to  io.  Underground  Income  Bonds  gained  a  point,  and  the 
£10  shares  at  '2i  are  i  up.  Nearly  all  the  steam  sitocks  have 
thrown  off  the  depression  caused  by  the  recent  strike,  and, 
although  business  is  not  stimulated  to  any  noticeable  extent, 
the  tone  is  once  more  comparatively  firm. 

The  market  for  home  electricity  supply  shares  is  steady, 
and  even  those  who  have  been  most  cautious  in  their  view-s 
respecting  tiie  industry  are  beginning  to  express  hopes  that 
a  turning  iu  the  long  lane  of  depression,  may  be  at  last 
within  sight,  and  that  the  public  before  long  will  take  an 
interest  in  these  shares  for  post-war  prosi>ects.  The  observer 
of  the  market  is  not  inclined  to  quarrel  with  such  .sentiment, 
l)ut  at  the  same  time  it  is  impossible  to  avoid  the  reflection 
that  the  reduction  in  dividends,  which  seems  hkely  at  the 
end  of  the  present  12  months,  will  hold  down  prices  for 
some  time  to  come  yet.  City  of  London  Ordinary  are  i  up 
at  lit,  and  Westminsters  maintain  their  rise  at  61.  Mean- 
uhilc,  the  manufacturing  shares  are  quiet  without  develop- 
ing any  pronounced  tendencv.  Ediswans  are  the  feature, 
rising  to  l(3s.  9d.  after  being  15s.  3d.  The  "A"  shares  12s. 
]>aid  are  officially  quoted  at  5s..  the  first  preference  changed 
hands  at  the  end  of  last  month  at  21s.  9d.,  and  the  6  per 
cent,  second  debenture  stock,  which  is  not  quoted  iu  our 
lists,  has  risen  recently  to  73^,  which,  it  may  be  noted,  is 
10  points  .above  the  quotation  that  ruled  upon  the  outbreak 
of  war.  The  first  debenture  at  705  is  16|  points  up  from 
that  time.  British  Aluminiums,  now  quoted  ex  the  divi- 
■lend  of  9Jd.  per  share,  have  risen  to  37s.  6d.,  the  company's 
t)  per  cent,  non-cumulative  preference  are  also  ex  dividend, 
and  stand  at  the  relatively  high  price  of  19s.,  while  the  5  per 
cent,  prior  lien  debentures  at  88,  and  the  debenture  stock 
(0  per  cent,  minimum)  at  the  same  level  are  both  firm. 
The  last-named  is  in  i-eceipt  of  5J  i>er  cent,  interest  at  the 
present  time.  British  Westinghouse  preference  have  gone 
back  1/1(3.  British  Insulated  at  2i  are  practically  unchanged, 
a  lowing  lor  deduction  of  the  dnidend  of  9d.  last  Fiiday,  and 
the  company's  6  per  cent,  preterence  shares  stand  at  £1, 
which  st'ems  high  enough  in  view  of  the  yield  offered  by  the 
National   \^  ar  Bonds. 

Having  regard  to  the  good  prices  commanded  by  many  of 
the  best-cla-s-s  industrial  .shares,  of  which  the  electrical  list 
altords  a  fair  number  of  examples,  it  would  seem  to  be 
worth  while  to  .sell  the_se  m  order  to  put  the  iiioncv  into  the 
War  Bonds  at  the  present  juncture.  The  latt<»r  "return  5J 
)>er  cent,  allowing  for  premium  redemption,  and  where  pre- 
loreneo  .shares;  .an  be  s<j)d  on  a  fi  iK-r  .'ent.  basis,  there  ap 
pears  to  be  little  object  11,  holdmg  the  latter  It  is  arguable, 
ot  course,  that  the  buyer  ot  the  preterence  shares  might  just 
as  well  be  exhorted  to  put  his  money  into  War  Bonds  as  the 
■^  f,Lv';  'i'^'^i''*'  business  point  of  view,  the  post-war 
v^t,,^  sufficiently   uncertain   to  render  the  6  per  cent, 

^t^t  "u  '^^  preference  shares,  however  good,  aii  insuffi- 
?^f^r  A^  "'Dsidenng  the  liability  of  the  price  to  fall  awav 
n  tL  w'^^Jf'  T  t'^'^.o*"  hand,  there  can  be  no  dechne 
rSin^  w  ^"u^!:  f*^"'^-'  th^t  they  are  repayable  at  a  pre- 
mium within  short  dates. 


Marconis  continue  to  be  one  of  the  most  active  shares  iu 
the  Stock  Exchange.  The  market  is  buoyant,  and,  although 
there  was  a  little  profit-taking  which  reduced  prices  from 
the  top,  an  under-current  of  strength  is  so  noticeable  that 
each  bout  of  profit-taking  is  easily  met.  Possibly,  Marconis 
are  high  enough  at  the  present  time,  and  4  13/10  looks  a 
giddy  price  to  pay  for  these  ^1  shares,  notwithstanding  the 
huge  scope  that  tliere  is  for  the  company's  future.  The  subsi- 
diaries arc  as  strong  as  the  parent  shares,  Americans  spurt- 
ing to  34s.  6d.,  while  Marines  have  junii^ed  to  72s.  (Jd. 
Canadians  improved  a  little  to  ISs.  6d.,  and  Spanisli  at  10s. 
are  also  harder. 

Telegraphs  are  steady  as  a  whole,  Anglo-.Vmcrican  pie- 
feried  rising  to  within  half  a  point  of  par.  Westerns  con- 
tinue their  weekly  rise,  with  another  J  to  their  credit  at  163. 
The  telegraph  manufacturing  shares  show  no  particular 
change,  and  the  nibber  share  market  remains  quiescent. 
There  has  been  a  fresh  demand  for  chemical  issues  of  all 
kinds',  in  which  Castner-Kellner  partieijxited  with  1/10  rise. 
Bahcock  &  Wilcox  recovered  to  'il  after  their  somewhat  sharp 
reaction.  Victoria  Falls  ordinary  rose  to  20s.  on  the  publica- 
tion of  an  excellent  refwrt,  and  the  juefercnce  keep  hard  at 
21s.  The  Stock  Exchange  is  greatly  interested  in  the  sug- 
gestion that  the  whole  of  the  American  niilroads  should  be 
electrified,  and  that  the  work  should  be  jiut  in  hand  irrespec- 
tive of  the  end  of  the  war.  Now  that  tln^  Govenlment  has 
control  of  the  railroads,  it  is  urged  that  the  prcisent  offers  a. 
favourable  opportunity  for  making  the  change,  which  would 
involve  the  saving  of  vast  quantities  of  coal. 

Brazilian  Tractions  have  advanced  sharply,  and  Mexicans 
are  also  better'hero  and  there.  Kaministiqua.  Water  fell  3  to 
114^.  while  Shawinigan  Water  at  122  is  a  couple  of  points 
to  the  good. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  ELECTiiiciTy  Companies. 

Dividend  Price 

. ■ .  Oct.  1, 

1916.  1917.  1918.     Eisc  or  faU. 

Brompton  Ordinary 9  10  6J  —            : 

Charing  Cross  Ordinary     ....  5  4  3A  — 

do.       do.       do.       4*Pref...  4J  4J  3i  — 

Chelsea 8  5  8.;;  — 

City  of  London          8  8  m  +  J 

do.       do.    6  per  cent.  Pref .  . .  6  6  9?  — 

County  ot  London 7  7  95  — 

do.         do.     6  per  cent.  Pref.  6  6  95  — 

Kensington  Ordinary          ....  6  7  sj  — 

London  Electric        Nil  Nil  ij  — 

do.        do.      6  pet-cent.  Pref.  ..45  3.i  — 

Metropolitan 3  4  3,'..  — 

do.          4J  per  cent.  Pref.    . .  4J  44  3J  — 

St.  James' and' Pall  Mall  ....  8  9  6.?  — 

South  London           5  5  3  — 

South  Metropolitan  Pref 7  7  20/6  — 

Westminster  Ordinary       ....  7  9  6i  — 

Telegraphs    ANn    Telephones, 

Anglo-Am.  Tel.  Pref 6  6  99J  -H 

do.             Def n  n  2.11  — 

Chile  Telephone       8  8  7J  — 

Cuba  Sub.  Ord 7  7  lOJ  — 

Eastern  Extension 8  8  155  — 

Eastern  Tel.  Ord 8  8  168*  — 

Globe  Tel.  and  T.  Ord 7  7  14}"  — 

do.        do.         Pref fi  6  lOi  — 

Great  Northern  Tel 24  22  38  — 

Indo-European          13  —  57A  — 

Marconi           15  20  41  -I-  i 

Oriental  Telephone  Ord 10  10  SJ  — 

United  R.  Plate  Tel 8  8  7?  — 

West  India  and  Panama   ..         ..  6d.  1/8  12  — 

Western  Telegraph            ....  8  8  Ki  +  j, 

Home  Rails. 

Central  London  Ord.  Assented   . .  4  4  62}  — 

Metropolitan 1  2G|  +   i 

do.          District          ..        ..  Nil  Nil  25  — 

Underground  Electric  Ordinary. ,  Nil  Nil  2J  -(-J 

do.               do.        "A"        ..  Nil  Nil  7/-  — 

do.              do.       Income   ..6  4  84i  -H 

Foreign    Tkams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.    . .  6  fi  4J  — 

Anglo-Arg.  Trams.  First  Pref.     . .  S.J  61  3,';.  — 

do.            do.      2nd  Pref.        . .  SJ  —  2J  — 

do.           do.      6  Deb 6  5  68 

Brazil  Tractions       —  —  61  -12 

Bombay  Electric  Pref 6  6  lOJ  — 

British  Columbia  Elec.  Rly.  Ptce.  6  5  584  — 

do.               do.        Preferred  Nil  Nil  41*  — 

do.               do.        Deferred  Nil  Nil  36*                -11 

do.              do.        Deb.      .  U  4J  57^  — 

Mexico  Trams  6  per  cent.  Bonds. .  Nil  Nil  50  +1 

do.           6per  cent.  Bonds. .  Nil  Nil  42  — 

Mexican  Light  Common  . .         . .  Nil  Nil  28  — 

do.             Pref Nil  Nil  40  ~2 

do.             1st  Bonds..        ..  Nil  Nil  61.5  +  4 

Manufacturing  Companies. 

Babcock  &  Wilcox              ....  15  15  Sj                +    ,, 

British  Aluminium  Ord 10  10  Iftxd  -^ 

British  Insulated  Ord 20  20  2jxd  — 

British  Westinghouse  Pref.         ..  7^  7}  'J[^  — 

Callenders 20  25  10}  — 

do.        6  Pref 5  5  4}  — 

Castner-KeUner        22  20  3;;              +    ,, 

Edison-Swan,  "  A "             ..        . .  --  —  jj  — 

do.      do.    4  per  cent.  Deb.    . .  4  4  75.^  — 

Electric  Construction        ..         ..  7*  10  l|  — 

Gen.  Elec.  Pref 6'  6  lOJ  — 

do.       Ord 10  10  18*  — 

Henley 25  25  2j  — 

do.    4}  Pref IJ  4i  4  — 

IndiaRubber 10  10  171  — 

Telegraph  Con 20  20  47*              — 

'Dividends  d  free  ot  Income  Tax, 
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fi  18  6 

6  13  4 
fi  16  7 
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5  17 

6  15 
5  12 
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6  6    0 

7  5  6 
6    3  10 

»5    8    1 

5  11    2 

6  12  6 
•6  16  9 
•6    10 
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THE 


DUTIES     OF     THE     PROGRESS 
DEPARTMENT. 


By  W.  J.  HISCOX. 


(Continued  from  pm/e  2 'J 3.) 
The  Foundry — The  Smithy  and  Press  Shop — 

THE   TiXSMITHS   AND   COPPERSMITHS. 

((/)  The  Foinidnj. — The  "  creative  departments,"  of  which 
tiie  foundry  is'  the  most  important,  in  most  factories,  may 
be  looked  upon  a.s  the  foundation  of  production,  for  the 
output  of  these  departments  determines  not  only  the 
percentage  of  ordei's  completed  in  accordance  with  pro- 
gramme, but  also  the  aggregate  output  of  the  factory. 
Castings  or  forgings  represent  the  measure  of  the  job  in  the 
case  of  90  per  cent,  of  the  total  orders,  for  in  the  machining 
of  these  parts  more  and  longer  operations  are  involved  than 
in  the  case  of  bar  material.  Apart  from  this,  the  casting, 
particularly,  is  the  fabric  of  the  unit,  the  other  details  being 
merely  accessories,  and  work  cannot  be  commenced  in  con- 
nection with  the  assembly  of  the  unit  until  the  most  essential 
article  is  to  hand. 

In  modern  organised  factories,  extensions  to  buildings 
and  plant  are  constantly  being  effected,  to  cope  with  the 
increasing  volume  of  business ;  but  these  extensions  in 
many  factories  are  confined  to  the  machine  and  fitting 
departments,  the  requirements  of  the  foundry  in  this 
respect  being  quite  overlooked.  Yet  it  is  obvious  that,  if 
it  has  been  deemed  necessary  to  extend  the  machine  and 
fitting  departments,  it  is  just  as  necessary  to  extend  the 
foundry  in  a  like  proportion,  for  increased  orders  mean 
an  increased  demand  for  castings,  and  the  foundry  which 
could  only  just  meet  the  requirements  of  the  shops  in  days 
gone  by  cannot  be  expected  to  meet  the  increased  demand 
for  castings  which  will  automatically  follow  the  extension 
of  the  machine  shop  unless  the  same  facilities  are  given. 

This  distinction  also  occurs  with  regard  to  plant.  The 
modern  machine  shop  is  equipped  with  the  latest  appliances, 
obsolete  machinery  being  removed  to  make  room  for  more 

icient  machines.  The  foundry,  on  the  other  hand,  usually 
has  to  be  content  with  what  it  already  has  in  the  way  of 
moulding  machines,  despite  the  fact  that  machine  moulding 
is  practically  the  most  essential  factor  governing  rapid 
jiroduction. 

The  foregoing  is  written  with,  a  view  to  dispelling  any 
illusions  with  regard  to  obtaining  a  progressive  output  from 
an  obsolete  foundry  ;  it  is  obviously  impossible  for  the 
Progress  Department,  no  matter  how  well  organised  it  may 
be,  to  do  itself  justice  if  one  of  the  departments  of  the 
factory,  upon  which  so  much  depends,  is  unable  to  meet  the 
demands  made  upon  it,  through  being  insufficiently 
equipped. 

As  in  the  case  of  other  departments,  the  Progress  Depart- 
ment should  give  the  foundry  a -date  for  the  completion  of 
all  castings  in  connection  with  a  specific  order,  time  being 
I  allowed  for  the  making  of  a  new  pattern  where  necessary, 
aod  all  outstanding  patterns-  should  be  watched  by  the 
progress  man,  to  ensure  these  being  in  the  foundry  early 
enough  for  the  date  to  be  met. 

The  progress  section  leader  must  interest  himself  per- 
sonally in  all  matters  affecting  foundry  production.  It  is 
not  enough  for  the  machine  shop  chasers  to  attempt  to 
hnstle  specific  castings  from  the  foundry,  as  and  when 
y  are  required :  indeed,  this  practice  need  not  be 
lindolged  in  at  all  if  the  section  man  is  doing  his  duty.  He 
must  remember  that  the  machine  shop  should  always  have 
•nffieicnt  castings  available  to  carry  on  for  at  least  three  or 
"ur  weeks,  and  he  will,  therefore,  fix  his  delivery  dates 
I'  '^ordingly.  A.  list  of  all  castings  on  each  order  is  kept  in 
li'^  Progress  Department,  as  instanced  in  the  article  dealing 
vitb  the  Pattern  Shop  ;  and  as  this  list  also  shows  all  the 

lustanding  patterns,  it  is  a  fairly  simple  matter  for  the 

1  'gress  man  to  keep  in  touch  with  the  foundry  require- 
iits  and  output.  If  this  list  is  kept  up  to  date,  the  pro- 
-  man,  wheb  urging  the  completion  of  a  specific  casting, 
1  know  exactly  upon  what  date  the  pattern  was  available, 

111  will,  therefore,  be  able  to  ensure  that  his  demand  is 

r  impracticable. 

A   copy   of   every   delivery    note,   showing   thereon  the 


department  Tor  which  the  casting  is  intended,  should  be 
sent  by  the  foundry  foreman  to  the  Progress  Department, 
or,  as  an  alternative,  an  official  sheet,  enumerating  the 
whole  of  the  castings  dispatched  on  any  one  day,  should  be 
sent,  the  works  order  number  and  the  departmental  destina- 
tion being  entered  against  each  item.  If  this  is  sent  in 
early  on  the  day  following  the  actual  dispatch,  each  progress 
man  can  correct  his  list  of  outstanding  castings,  and  thus 
know  to  within  a  few  hours  the  exact  position  with  regard 
to  castings  on  any  order. 

The  date  given  to  the  foundry  by  the  Progress  Depart- 
ment must  cover,  in  addition  to  the  making  of  the  pattern 
and  the  actual  casting  of  the  article,  the  time  required  for 
trimming,  sand-blasting,  or  pickling,  and  these  points, 
therefore,  must  not  be  lost  sight  of  by  the  progress  man 
when  estimating  for  delivery. 

Any  casting  delivered  from  the  foundry  and  scrapped 
subsequently,  should  be  covered  by  a  reject  note  issued  by 
the  Inspection  Department,  and  a  replace  casting  ordered. 
This  will  be  treated  as  a  new  order  by  the  Progress  Depart- 
ment ;  but  if  the  casting  in  question  is  the  only  one  of  its 
kind  on  the  order,  the  new  date  should  be  arranged  so  that 
the  new  casting  can  be  finished  early  enough  to  prevent  any 
unnecessary  delay  in  the  delivery  of  the  completed  unit. 
On  the  other  hand,  if  the  rejected  casting  is  one  of  many, 
the  replacement  should  be  rushed  through,  so  that  it  may, 
if  possible,  pick  up  with  the  other  castings  on  the  same 
order  at  an  early  stage  of  machining. 

{h)  The  Smithfi  and  Press  Sliop. — These  two  depart- 
ments may  be  treated  as  one  for  the  puq^ose  of  this  article, 
and  the  procedure  adopted  by  the  Progress  Department  is 
substantially  that  adopted  in  connection  with  the  foundry. 
In;  this  instance,  however,  a  large  proportion  of  the  dies, 
&c.,  are  already  in  existence,  and  these  are  not  usually  kept 
in  a  separate  department,  as  in  the  case  of  patterns,  but  in 
the  tool  store  of  the  department  responsible  for  the  pro- 
duction of  the  required  part.  The  special  tools  are  usually 
made  in  the  tool  room,  which  department  has  to  cater  for  the 
needs  of  the  entire  factory,  consequently  it  has  been  deemed 
necessaiy  for  the  Progress  Department  to  fix  a  date  for  their 
completion.  A  copy  of  each  tool-room  date  affecting  the 
smithy  and  press  shop  orders  should  be  sent  to  those  depart- 
ments, so  that  the  foreman  will  know  when  the  special  tools 
may  be  expected. 

A  forging  and  pressing  list  should  be  kept  in  the  Progres-s^ 
Department,  giving  particulars  of  the  parts  required,  the 
special  tool  numbers  (if  any),  and  the  estimated  and  actual 
dates  of  delivery.  For  advising  the  Progress  Department 
with  regard  to  finished  work,  the  procedure  recommended 
for  the  foundry  in  this  connection  should  be  adopted,  viz.,  a 
copy  of  each  delivery-note,  or  a  daily  list  of  completed  parts, 
should  be  sent  to  the  Progress  Department. 

In  some  concerns,  the  press  shop  depends  to  a  large  extent 
upon  the  tinsmiths'  department  for  the  supply  of  sheet 
material,  which  is  cut  to  convenient  dimensions  to  suit  the 
pressing  machines.  When  this  is  the  case,  a  copy  of  the 
tinsmith's  date  for  the  delivery  of  the  material  should  be 
sent  to  the  press  shop  by  the  Progress  Department,  the  three 
dates  in  question,  viz.,  for  tools,  material,  and  the  completed 
article,  appearing  on  the  same  form. 

Tool  castings  and  forgings  should  receive  prompt  atten- 
tion, the  Progress  Department  fixing  dates  for  these,  to  allow 
the  tool  room  ample  time  to  complete  the  tool  in  accordance 
with  programme. 

(i)  The  Tinsmiths'  and  Coppersmiths'  Department. — 
This  department  differs  from  the  foregoing,  owing  to  the 
fact  that  rough  material,  requiring  subsequent  operations 
in  other  departments,  and  also  finished  articles,  are  pro- 
duced. This  means  that  in  many  instances  the  Progress 
Department  has  to  fix  two  distinct  dates  in  connection  with 
one  order,  and  the  progress  man  must,  therefore,  make  him- 
self acquainted  with  the  particulars  of  the  parts  required. 
With  regard  to  the  sheet  metal  work  required  by  the  press 
shop,  this  has  already  been  briefly  dealt  with  under  the 
heading  of  that  department,  and  the  same  procedure  should 
be  adopted  by  the  Progress  Department  with  regard  to  parts 
requiring  subsequent  operations  in  the  machine  shop  or 
elsewhere. 

With  regard  to  finished  articles  required  in  connection 
with  the  final  erection  of  the  unit,  the  same  date  as  tha 
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<;iven  for  the  completion  of  the  sub-assemblies  in  the  fitting 
shop  should  be  given,  ;is  this  would  ensure  finished  tin- 
smiths' and  coppersmiths'  work  being  ready  when  re(|uired. 
When  the  tinsmith  or  coppersmith  has  to  tit  his  own  parts 
to  the  unit  in  the  course  of  erection,  the  time  for  this  to 
be  done  must  be  arranged  by  the  two  departments  concerned. 
If  considered  desirable,  the  Progress  Department  could 
either  enter  on  the  tinsmiths'  programme  the  date  given  for 
the  erection  of  the  unit,  or  merely  endorse  the  programme 
"As  Required,"  lea\ing  the  Erecting  Department  to  make 
the  necessary  arrangements.  In  all  othei-  matters  the  pro- 
cedure recommended  in  connection  with  the  other  depart- 
ments should  be  adopted. 

(  To  ("•  coii/iniipi/. ) 


TECHNICAL      EDUCATION      AND      DISCIPLINE. 


By    'IMPERIAL.' 


Although  everyone  has  grown  accustomed  to  the  fact  that 
the  war  has  changed  everything,  there  are  still  many  who 
consider  that  development  and  progress  are  impossible.  It 
is  an  attitude  similar  to  that  of  Julia,  who,  "  Vowing  she 
would  ne'er  consent — consented."  It  is  fortunate  that, 
since  it  appears  to  be  necessary  to  say  "  We  can't,"  the  con- 
tradictory nature  of  the  English  mind  makes  us  embark  upon, 
and  achieve,  the  impossible.  A  consideration  of  the  enormous 
progress  made  in,  say,  electric  furnaces,  where  the  business 
is  forty  times  what  it  was  before  the  war,  or  of  the  fact  that 
the  Westinghouse  and  the  B.T.H.  have  both  developed  a 
complete  line  of  automatic  contactor  gear,  to  mention  but 
two  minor  instances,  shows  that  we  cannot  stand  still.  The 
•world  still  rolls  on,  and  where  there  is  life  there  cannot  be 
stagnation.  It  is  idle,  then,  to  contend  that  every  reform 
must  wait  until  peace  is  declared — we  shall  be  far  too  busy 
then  re-adjusting  our  perspective  to  try  any  gigantic 
changes. 

In  the  question  of  education,  one  advance  has  been  made 
— there  is  a  President  of  the  Board  of  Education  who  is 
professionally  interested  in  the  subject,  and  who  devotes  his 
energies  to  the  work  of  his  department,  instead  of  to 
militant  jMlitics.  This  is  an  improvement  on  the  days 
when  Mr.  Arthur  Henderson  held  the  post  so  that  he 
could  be  in  the  Cabinet  without  being  distracted  by  the 
cares  of  an  executive  department — an  elevation  of  education 
to  the  level  of  the  Duchy  of  Lancaster  ! 

JIany  alterations  huve  been  made  since  this  desired 
change  occurred — the  status  of  the  teaching  profession  has 
been  greatly  advanced,  and  the  remuneration  made  more 
adequate  to  the  talent  demanded.  More  will  be  done  when 
the  new  Bill  becomes  law,  but  in  the  higher  branches  of 
technical  education  there  are  many  things  that  it  would  be 
difficult  for  Mr.  Fisher  to  enforce,  but  which  could  easily 
be  started  from  within.  During  war-time,  when  the  youth 
of  the  country  becomes  liable  for  military  service  in  its 
nineteenth  year,  the  time  left  for  University  work  is  short. 
In  London,  since  the  earliest  age  for  matriculation  is  1(1, 
the  time  left  is  two  years.  It  would  be  deplorable  if, 
because  of  this,  all  the  boys  ready  to  leave  school  stayed  on 
in  a  supernumary  capacity,  as  a  senior  form.  They  would 
waste  time,  and  inevitably  acquire  "swelled  heads."  It  would 
be  worse  if  they  all  ceased  training  altogether  ;  and  yet  in 
most  colleges  the  course  covers  three,  and  often  four,  years. 
Some  effort  should  be  made  to  provide  a  condensed 
intensive  course,  always  avoiding  "cramming."  The 
fundamentals  of  the  profession  could  be  thoroughly 
instilled  without  the,  mind  being  overloaded  by 
details,  which,  in  the  subsequent  military  training, 
would  be  at  first  -useless,  and  at  last  forgotten. 
To  provide  a  thorough  grounding  even  in  the  fundamental 
essentials  would,  however,  in  the  brief  time,  demand  much 
more  work  than  most  technical — particularly  engineering — 
students  at  present  accomplish.  They  must  work  harder 
and  longer — longer  hours  per  day,  with  shorter  vacations — 
or  else  college  vacations  largely  occupied  on  some  definite 
work.  The  longer  hours  are  not  difficult  to  obtain — every 
elementary  school  in  the  country  starts  at  'J  or  9.30.    Every 


secondary  school  starts  at  much  the  same  time.  Why  should 
nearly  every  college  start  at  10  o'clock  ?  Not  one  in  fifty  of 
the  students  does  a  stroke  of  work  before  coming  to  college, 
and  it  breeds  and  encourages  late  hours  and  lazy  habits. 
When  at  college  I  found,  and  said,  that  1  did  my  best  work 
between  10  p.m.  and  1  a.m.  It  was  jiartly  true,  partly  a 
convenient  fiction  to  cover  the  fact  that  I  wanted  the  hours 
until  ten  for  lighter  occupations  than  the  theory  of  machines 
or  the  intricacies  of  rotary  converters.  But  even  if  wholly 
true,  it  might  have  led  to  deplorable  )ihysical  results,  and 
it  certainly  fostered  a  taste  for  bed  in  the  morning  hours. 
If  colleges  commenced  at  9  o'clock  students  could  not  stay 
in  bed  until  8.30  every  morning,  and  a  consistent  effort  to 
stay  up  until  after  midnight  would  soon  prove  a  failure. 
It  would  reduce  also  the  opportunities  for  philandering, 
which,  though  a  privation  for  the  individual,  would  not 
eventually  be  a  loss  to  the  nation. 

.Vlthough  it  can  scarcely  be  denied  that  longer  hours 
would  be  an  ultimate  advantage  to  the  student,  it  would 
impose  an  additional  burden  on  the  already  depleted  and 
overworked  staffs.  New  recruits  to  the  teaching  profession 
are  few,  and  must  at  present  be  physically  unfit — a  fact 
which  excites  little  sympathy,  and  commands  no  obedience, 
from  the  average  undergraduate  of  even  the  newer  Univer- 
sities. This  does  not  constitute  an  im/ms/if,  however. 
Women  are  doing  many  things  that  were  outside  their  sphere 
before  the  war,  and  there  is  no  reason  why  they  should  not 
teach  arts  subjects,  mathematics,  and  pure  science  in  Thii- 
versity  colleges.  This  suggestion  may  occasion  a  howl  of 
derision  and  dismay  from  staff  and  students  alike  ;  but  let 
me  assure  them,  from  my  experience,  that  the  women  who 
have  adopted  the  profession  of  late  years  can,  in  many  cases, 
do  their  hair  and  dress  well,  and  have  quite  human  ideas 
of  amusement.  They  have  also  a  well  developed  sense  of 
their  position  and  authority,  and  could  maintain  better 
order  than  some,  at  least,  of  the  men  whose  lectures  I 
attended.  • 

But  strict  discipline  is  necessary,  whether  women  are 
teaching  or  men.  When  a  boy  is  in  school  he  is  subject  to 
strict  rules— even  if  they  be  enforced  by  prefects.,  Wlien 
he  arrives  in  college  he  is  treated  as  a  man  and  freed  from 
restraint  to  an  absurd  degree.  The  effect  of  this  is  worse 
than  that  of  the  late  hours.  It  is  supposed  to  generate  -a 
spirit  of  self-dis'cipline  and  independence.  Which  of  these 
it  was  that  caused  an  incident  wherein  the  principal  of  a 
certain  college  returned  one  afternoon  to  find  suspended  on 
his  door  a  length  of  chain  and  a  porcelain  handle,  with  a 
legend  exhorting  him  to  "  Pull  and  let  go,"  it  is  not  for  me 
to  say.  The  only  disciplinary  measure  in  this  case  was  that 
two  men  were  carpeted,  and  one  suspended  for  the.  remainder 
of  the  week — which,  as  his  parents  were  in  India,  and  he 
was  living  alone,  troubled  him  but  little. 

When  the  student  leaves  college  he  runs  up  against  a 
sterner  discipline — especially  now  that  he  goes  into  the 
Army.  But  even  in  the  old  days,  when  he  went  into  the 
shops,  he  found  he  was  not  the  lord  of  creation  he  had 
believed.  A  lot  of  nonsense  is  knocked  out  of  him  then - 
liut  why  should  it  ever  be  bred  ?  He  could  gain  a  sense  ol 
responsibility,  and,  at  the  same  time,  of  the  necessity  o: 
instant  and  implicit  obedience  to  the  command  of  fe  superior 
as  easily  as  he  now  obtains  his  ideas  of  omniscience  anc 
omnipotence.  He  could  gain  the  desirable  characteristic! 
by  good  discipline.  Unfortunately,  the  word  is  generall; 
misunderstood,  and,  if  used  in  connection  with  men  in  i 
woi-ks,  provokes  talk  of  "  Prussianism  "  and  "  dragooning.' 
Neither  of  these  is  an  essential  part  of  discipline — they  at' 
merely  inferior  substitutes.  But  even  they  are  better  that' 
nothing.  Discipline  and  earlier  hours  are,  however,  essential 
not  only  in  war,  but  in  peace  time  also. 

The  earlier  hours  need  not  stop  after  college.  A.  ie\ 
firms  realise  that  early  and  short  hours  give  advanf 
to  both  staff  and  employers,  but  many  do  not.  The  sapi 
works  manager  who  in  Manchester  referred  to  the  For 
organisation  as  "  Prussianism  and  dragooning,"  once  sai 
that  the  work  done  per  day  by  a  technical  engineer  wa 
directly  proportional  to  the  number  of  hoiu's  he  worke( 
This  is  hardly  a  tenable  theory — it  at  least  does  not  hoi 
true  at  the  limiting  value. 

It  is  little  hardship  on  any  man  to  arrive  at  his  office  t| 
9  o'clock — if  he  works  his  hardest  he  is  of  little  use  after  :. 
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Consistent  concentration  on  one  subject  over  louojer  hours 
than  these  must  produce  staleness  and  mental  fatigue  ;  but 
the  man  who  is  free  outside  those  hours  can  li\e  farther 
from  his  work  aud  get  more  variety  of  scenery,  live  a 
healthier  life,  and  have  a  change  of  occupation  in  his  home 
life.  At  the  present  moment  it  also  aids  in  daylight  saving 
and  economy  of  fuel.  But  the  point  of  permanent  value  is 
the  better  life  of  the  individual  and  its  consequent  beneficial 
reaction  on  the  life  of  the  nation.  Such  a  life  would  leave 
the  experienced  business  men  with  time  and  energy  to  devote 
their  attention  to  local  and  Imperial  Government,  instead 
of  leaving  it  to  professional  politicians  and  journalists. 

But,  even  apart  from  these  points,  the  earlier  hours  are 
an  essential  to  our  national  progress  and  to  our  healthy 
national,  mental,  and  physical  life.  Now,  when  men  are 
•working  with  women  and  untrained  assistants,  their  labour 
is  far  more  intensive  and  fatiguing.  Many  a  man  is  keep- 
ing his  own  card  indexes,  and  doing  clerical  work  he  would 
never  ha^e  touched  three  years  ago — there  are  still  employ- 
able but  unemployed  women  who  could  do  it  for  him.  He 
may  do  it  better  than  they,  but  his  hours  are  excessive  if 
he  does  it  all,  or  else  he  neglects  his  proper  business. 

Probably  the  Ijest  hours  for  a  man  to  work  are  from 
9  until  4.30,  with  only  half  an  hour  for  lunch.  He  would 
then  not  have  time  to  eat  or  drink  too  much  at  mid-day, 
and  would  be  far  less  sleepy  in  the  afternoon.  That,  how- 
ever, is  a  matter  of  opinion  and  of  detail.  Tlje  national 
interest  demands  that  we  should  attend  to  the  broad  prin- 
ciples of  the  matter,  and  carry  out  at  once  the  reforms  that 
are  urgently  needed.  AYe  are  a  nation  at  war,  and  each 
must  do  his  best.  To  do  that  he  must  work  under  the  best 
conditions  possible.  Moreover,  it  is  a  sacred  trust  to  those 
who  are  fighting  for  us  that  the  world  to  which  they  return 

:  must  be  better  than  the  old.      Reconstruction  cannot  be 
relegated  to  a  post-war  problem.     It  must  be  done  by  us 

I  now,  quickly,  so  that  there  is  an  adequate  recompense  to 

i  those  who  return,  for  all  they  have  suffered. 


A     D.C.     GENERATOR     FOR     CONSTANT 
PRESSURE     AT     VARIABLE     SPEED. 


In  apaper  by  S.  E.  Bergman  {Journal  of  the  A.I.E.E.,  Vol. 
;,  37,  Ko.  8),  what  is  stated  to  be  a  new  solution  of  this  problem 
j:  is  presented.  The  advantages  of  the  machine  described  are  : 
;  the  machine   is   seli-excited   and   regulates   independently   of 

speed  and  load;  it  may  be  compounded;  no  external  regulat- 
.  ing  device  is  used;  the  regulation  is  instantaneous  and  is 
1  approximately  independent  of  the  heating. 
]  Fig.  1  illustrates,  diagrammatically,  the  principle  of  the 
]  machine.  The  armature  is  series  wound,  and  the  field  con- 
I  tains  twice  as  many  poles  as  the  number  of  poles  for  which 
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''ic.  1. — Constant  Pressure  Fig.  2. — Varution  of 

Gener.ator.  Voltages  wrrn  Speed  ; 

1.5  KW.,  32-voLT,  1,600/3,200 
R.p.M.  Generator. 

•Vthe  annatare  is  wound.  In  the  case  illustrated,  the  arma- 
i  bure  is  wound  for  two  poles  and  the  field  contains  four  ix)les, 
"f  3jTnmetricaIly  located.  The  load  is  taken  from  the  bi-ushes 
I  \  and  c  and  i  third  brush  B  is  placed  90  electrical  degrees 
'rom  the  load  brushes. 

The  field  may  be  considered  to  consist  of  two  independent 
nagnetic  circuits,  one  of  which  circuits  F,  is  saturated,  and 
he  corresponding  flux  <p,  is  called  the  main  flux  of  the 
iiai-hine.  The  second  magnetic  circuit  f,  is  not  saturated, 
|;ii  the  corresponding  flux   0,    is  called  the  cross  flux.    The 


flux  0,  generates,  between  the  brushes  a  and  b,  an  e.m.f. 
which  is  called  the  main  voltage  of  the  machine.  The  flux 
<t>i  does  not  generate  any  e.m.f.  between  the  brushes  b  and 
c.  Similarly  the  llux  0,  generates,  between  the  brushes 
B  and  c,  an  e.m.f.  which  is  called  the  cross  voltage.  This 
flux  does  not  generate  any  e.m.f.  between  the  brushes  A  and 
B.  The  excitation  of  the  machine  is  taken  from  the  brushes 
A  and  B,  for  which  reason  the  brush  b  is  called  the  exciting 
brush.  The  excitation  consists  of  two  multiple  branches, 
one  branch  exciting  the  main  poles  and  the  second  branch 
exciting  the  cross  poles.  The  two  fluxes  (p,  and  0.,  are  entirely 
independent  of  each  other,  w-hich  may  be  verified  l)y  sepa- 
rately exciting  the  machine,  and  t-ests  show  that  if  the  main 
^.excitation  is  varied  only  the  main  voltage  is  affected,  the 
cross  voltage  remaining  constant;  and  if  the  cross  excitation 
is  varied  only  the  cross  voltage  is  affected,- the  main  voltage 
remaining  constant. 

The  directions  of  the  main  and  the  cross  fluxes  are  such 
that  the  difference  between  these  fluxes  is  interlinked,  with 
the  line  brushes  a  and  c,  as  shown  in  the  figure,  and  thus 
the  lin^  voltage  A  c  is  the  difference  between  the  main 
voltage  AB  and  the  cross  voltage  bc.  Hence,  the  voltage 
AC  =  AB  -  EC.      Since   the  main  cu-cuit  is  saturated  the-  flux 
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Fig.  4. — Generator  and 

Motor  Voltage  Variation 

on  Test. 


01  remains  constant  and  the  main  voltage  ab  is  proportional 
to  the  speed.  Therefore,  the  excitation  of  both  the  main 
and  the  cross  fields  is  prop<jrtional  to  the  speed.  The  cross 
circuit  not  being  saturated  the  cross  flux  0,  wiU  increase, 
in  proportion  to  the  speed,  and,  hence,  the  cross  voltag^ 
BC  must  increase  with  the  square  of  the  speed.  The  cross 
'circuit  should  not  be  entirely  unsaturated,  since  then  the 
cross  voltage  would  increase  too  fast  and  the  machine  voltage 
would  decrease  with  increasing  speed.  The  cross  flux  should 
approach  saturation,  and  it  is  possible  to  choose  the  saturation 
of  the  cross  magnetic  circuit,  so  that  the  line  voltage  AC 
remains  constant.  In  fig.  2  is  shown  the  variation  of  the 
different  voltages  with  the  sjwed.  Since  the  excitation  is 
taken  from  the  brushes  a  and  b  the  variation  of  the  exciting 
ampere-turns  follows  the  main  voltage  ab  and  may,  thei-e- 
fore,   in   proper  scale,   be  read   from  the  curve  ab.       Prom 


Fig. 


-Co.mplete  Diagram  of  Connections. 


these  curves  may  be  determined  the  amount  of  flux  in  each 
magnetic  circuit  for  any  given  excitation,  and  in  fig.  3  are 
plotted  the  two  fluxes  against  the  excitation.  These  satura- 
tion curves  show  that  over  the  working  range  the  main 
magnetic  circuit  is  nearly  satmated  and  the  cross  magnetic 
circuit  at  first  is  unsaturated,  but-from  a  certain  point,  where 
the  curve  bends,  this  circuit  starts  to  approach  saturation. 

Since  the  line  current  is  taken  from  the  brushes  a  and  c 
(fig.  1),  there  exists  an  annature  reaction  or  in  the  dhec- 
tion  of  AC.  This  armature  reaction  may  be  resolved  in  two 
components,  one  on  in  the  direction  of  the  main  flux,  and 
the  other  oe  in  the  dhection  of  the  cross  flux.  The  maiu 
magnetic  circuit  being  saturated,  the  additional  excitation, 
due  to  the  armature  reaction,  cannot  add  anything  to  the 
main  flux.  The  component  oe  in  the  direction  of  the 
cross  flux  will,  "however,  interfere  with  this  flux,  and  would 
disturb  the  regulation  of  the  machine.  In  order  to  overcome 
this  influence  a  series  winding  is  added  to  the  cross  poles: 
this  winding  should  have  an  equal  and  opposite  strength  to 
the  ariaature  reaction  working  in  this  direction,  and  is  called 
the  compensating  winding.  The  location  of  this  winding  is 
shown  in  fig.  5.  By  changing  the  strength  of  the  compen- 
sating winding  it  is  possible  to  obtain  either  rising  or  falling 
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macbiac  voltage  witb  increafing  load.  Hy  ovoi-<;ompensa- 
tion  the  voltage  will  ri^ic  with  the  load,  ami  «ilh  under-com- 
peusutiuD  it  will  fall.  The  strength  of  the  I'diiipeDsating 
winding  can  be  made  to  coiupensate  for  tin-  ik  drop  re- 
sulting in  a  tlat  compounded  generator. 

If  a  generator  of  the  type  under  consideration  is  coupled 
to  a  motor,  such  a  motor-generator  is  capable  of  transforming 
from  a  variable  voltage  to  a  constant  voltayo.'  Fig.  1  shows 
the  peifonuance  on  test  of  a  motor-generator,  the  motor 
voltage  varying  from  400  to  t>50  and  the  generator  voltage 
being  maintained  constant  at  3'2  volt*.  .\s  will  be  seen  from 
tig.  i  the  generator  voltage '  rises  .slightly  with  the  load, 
showing  that  the  machine  is  over-coiiiix)unded. 

If  the  motor  of  a  motor-generator  of  this  type  be  thrown 
directly  on  the  line  a  voltmeter  connected  to  the  generator 
shows  that  the  voltage,  due  to  sudden  acceJeration,  exceeds 
the  rated  voltage.  Ihe  amount  of  this  over-shooting  of  the 
voltage  depends  uixjii  the  relative  values  of  the  time  con- 
stants of  the  two  multiple  exciting  circuits.  For  example; 
assuming  that  the  rate  of  increase  (if  the  exciting  current  is 
nearly  the  same  in  both  circuits  then  the  tlux  in  the  un- 
siituiated  circu't  will  appar  at  a  later  time  than  in  the 
saturated  circuit.  Consequently  the  negative  voltage  will 
not  develop  fast  enough,  Vesulting  in  the  phenomenon  which 
may  be  ailled  over-shooting  of  the  voltage.  It  is  possible, 
houover,  to  speed  up  the  i-atc  at  which  the  cross  magnetising 
current  increases  by  the  insertion  of  resistance  in  this  circuit. 
The  complete  diagram  of  connections  is  shown  in  fig.  5,  in 
which  the  permanent  resistance  is  designated  as  r.  Tests 
have  demonstrated  that  if  this  resistance  is  properly  chosen 
it  is  possible  to  entii-ely  eliminate  over-shooting  of  the  volt- 
age. In  this  figure  there  have  also  been  added  commutating 
lX)les  to  ensure  perfect  commutation. 

The  resistance  r  also  serves  another  purpose,  namely,  to 
keep  the  regulation  of  the  machine  approximately  the  same 
when  the  generator  is  cold  as  when  hot.  .Assuming  that  the 
generator  was  built  in  accordance  w'ith  fig.  5,  without  any 
resistance  in  the  cross  circuit,  it  is  obvious  that  when  the 
generator  is  cold  the  current  in  both  exciting  circuits  will 
be  larger  than  when  hot.  The  main  flux  will  not  be  influ- 
enced by  this  increased  excitation,  since  saturation  exists. 
On  the  other  hand,  the  increased  exciting  current  of  the 
cross  circuit  will  cause  an  increase  in  the  cross  flux  resulting 
in  an  increase  of  the  cross  voltage.  Since  this  voltage  is 
negative  it  follows  that  when  the  machine  is  cold  the  line 
voltage  will  be  too  low.  By  inserting  a  resistance  of  zero 
temperature  coetTicient  the  variation  of  the  cross  excita- 
tion is  limited,  and  tests  show  that  if  the  resistance  r 
is  approximately  i  or  more  of  the  resistance  of  the  cross 
exciting  circuit,  the  change  of  excitation,  due  to  heating, 
will  be  limited  to  such  an  extent  that  the  variation  of 
voltage  is  less  than  5  per  cent.,  corresponding  to  a  tempera- 
ture range  of  100  deg.  C. 

This  generator  is  in  reality  a  combination  of  two  indepen- 
dent generators,  one  boosting  the  otheV;  the  machine  must, 
therefore,  be  somewhat  larger  in  size  and  weight  than  a 
standard  machine  of  the  same  speed  and  output.  On  the 
other  hand,  there  are  several  other  conditions  which  tend  to 
make  this  machine  more  economical  than  the  standard. 
\\  hen  the  speed  increases  all  flux  densities  and  hence  the 
stability  increases.  In  a  machine  of  standard  make  in  which 
the.  .shunt  excitation  is  regulated  in  order  to  maintain  con- 
stant voltage,  the  flux  densities  and  hence  the  stability  de- 
crea.s.-s  with  increasing  speed.  Therefore,  a  standard  machine 
requires  much  larger  g&ps  than  this  new  machine  and, 
furthennore,  the  armature  reaction  in  the  standard  machine 
must  be  chosen  with  due  consideration  to  the  speed  range. 
In  order  to  give  an  approximate  idea  of  the  size  and  weight 
of  this  type  of  generator,  as  compared  with  the  standard 
type,  it  may  be  stated  that  by  a  sacrifice  in  the  efficiency  of 
approximately  10  per  cent.,  the  new  machine  will  have  the 
same  weight  as  a  standard  type  of  the  same  rating.  This 
type  of  constant  prjtential  generator  shows  some  distinct 
advantages  over  a  standard  generator  with  automatic  voltage 
cfjntrol.  Where  reliability  of  service  is  concerned  this  new 
type  IS  claimed  to  be  superior,  since  there  are  no  automatic 
devices  for  maintaining  the  regulation.  The  new  machine 
has  also  the  advantage  of  being  instantaneous  in  action,  even 
at  violent  and  large  .speed  variations.  Therefore,  it  is  thought 
that  this  new  machine  will  satisfy  a  long-felt  need  in  certain 
.•ii.iili<:it.r,T,c  ,,r  tlie  electi'ical  industrv. 
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August  29th,  1917.  (118,453.) 
Electrical  switches.  H.  \V.  Cox.  August  30th,  1917.  (118,459.) 
Electrical  accumulators.     C.    H.   Worsnop.     September   1st,   WW- 


Stevens. 


Goldstonc.       October    6th.    1917. 


.AUT0M.\TIC     telephone     central-station     APPARATUS.  '     A 

September    14th,    1917.      (118,478.) 

14.4J8.    Electromedical    coils.      i 
(118,494.) 

16,263.  Railway  signalling.  McKenzle,  Holland  &  Westinghouse  Power 
Signal  Co.  (Union  Switch  &  Signal  Co.,  U.S.A.)  November  7lh,  1917. 
(118,513.) 

16,U08.  S.TARTEKS  for  inteunal-combusiton  ENGINES.  A.  H.  Midglcv  and 
C.   A.   Vandervell   &   Co.     November  16th,   1917.     (118,519.) 

16,931.    Carbon     brushes     and    brush-holders    of     electric     motor 
generators.     Veritjs,   Ltd.,  S;  C.   R.  Allen.     November  17th,   1917.    (118,520.) 

17,091.     Induction   coils.      M.    A.    Codd.      November   20th,    1917.      (118, 

18.283.     Electric   current   controllers.     G.    Ellison    &   J.    .Anderson, 
ccmbcr   10th,    1917.     (118,530.) 

19XS. 

861.  Electric  fans.  British  Thomson-Houston  Co.  (General  Electric  C^., 
U.S.A.)      January    loth,    1SI8.      (118,546.) 

4,044.  Circuit  breakers  for  ignition  magnetos.  Labrosse  4  Esteve.  S» 
tember  6!h,   1917.     (118,393.) 

4,353.     High-tension  electric  fuse.     A.  Nieison.     April  12th,  1917.  (114,80.), 

4,371.  Dies  for  shaping  insuuitors  and  the  like.  H.  O.  Busch-Jen^n. 
March   12ih,   1918.     (118,."i63.) 

7,722.  Protective  devices  for  electric  circuits.  British  Thomsorf-HttBfr 
ton  Co.   (General   Electric  Co.,   U.S.A.)     May  8th,  1918.     (118,578.)  ' 

8,978.  Electrical  fuse  carriers.  A.  C.  Robinson  St  A.  C.  Checkettt 
May   31st,    1918.      (118,584.) 

9,751.    Control    of    electric    motors.      British    Westinghouse    Electric   aBti 


Manulacturing  Co.     June  13th,  1917.     (116,393.) 
9,976.     Electrical    condensers.  Philips-Brinton    Co. 

1118,090.) 
11,474.    Timing     mechanism     for 

September   2Glh,   1917.     (118,587.) 


July    20th,    IfOJ' 


il 


Bosch     Magneto    C« 
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Ix  the  past,  the  chief  source  of  weaknes.*  in  the  Britisli 
commercial  machine  has  been  in  the  sales  section,  rather 
than  in  the  manufacturing.  Taken  all  round,  Britisli 
manufacturing  has  no  superior,  in  the  worlii.  whatever  may 
have  been  lacking  in  adaptability  to  the  I'equirements  of  par- 
ticular markets,  but  our  selling  capacity  has  not  alwav.< 
attained  the  same  high  standard  of  excellence. 

What  apparently  has  been  wanted  in  the  past  in  some  large 
'■' 'iiunercial  houses  is  a  Sales  Promotion  Department.  It  is 
true,  of  course,  that  the  majority  of  enterprising  firms  have 
spent  considerable  sums  of  money  on  advertising,  repre- 
sentatives and  agents,  foreign  trade  propaganda,  and  other, 
sections,  which,  taken  collectively,  form  the  chief  con- 
stituents of  a  Sales  Promotion  Department ;  but  too  often 
these  several  interests,  which  have  a  vftal  connection  with 
each  other,  have  been  exploited  on  their  individual  merits, 
rather  than  collectively,  with  the  result  that  they  have  not 
given  each  other  reasonable  and  practicable  support.  In 
many  cases  their  merits,  either  collectively  or  individually, 
have  never  been  realised  at  all. 

A  highly  efficient  Sales  Promotion  Department  should, 
we  suppose,  have  the  control  and  direction  of  the  following 
sections  : — Press  advertising,  and  all  advertising  matter  ; 
representatives  and  agents,  both  home  and  foreign  ;  ship- 
ping section  promotion  ;  security  of  credit ;  trade  marks  : 
printing  and  stationery,  &c. 

Each  of  these  several  interests  possesses  a  vital  connection 
with  the  others,  and,  if  full  benefit  is  to  be  derived  from 
them,  they  should  be  controlled  by  one  responsible  head, 
and  one  policy  should  direct  the  whole.  In  the  adver- 
tising "section  full  benefit  is  not  attained  by  a  large  pro- 
portion of  advertisers.  A  glance  through  our  own  advertising 
pages  will  show  that  many  of  our  firms  are  to-day  publishing 
matter  which  is  distinctly  business-like  and  useful  to  pur- 
chasers. There  is  a  deci(Jed  improvement  as  compared  to 
se^■eral  years  ago  ;  but  e%en  here,  and  certainly  in  many 
other  trade  journals  with  which  we  are  familiar,  advertiser's 
are  too  often  content  to  make  their  advertisements  merely 
announcements  that  they  are  manufacturers  of  this  or  that 
class  of  goods  for  which,  if  the  buyer  cares  to  make 
inijuiries,  he  can  have  a  tiuotation.  The  chief  space  is 
devoted  to  a  display  of  the  firm's  name,  rather  than  of 
the  goods  themselves  and  the  reason  why  they  are  likely 
to  be  what  the  buyer  wants.  The  fault  appears  to  be  due 
to  the  fact  to  which  we  ha\'e  already  referred  on  several 
occasions — that  the  advertising  section  is  regarded  as  of 
secondary  importance,  and  is  allowed  tti  drift  into  the  hands 
of  a  member  of  the  staff  who  does  not  possess  sufficient 
knowledge  of  this  highly  important  branch  of  commercial 
enterprise. 

when,  however,  full  benefit  is  derived  frciii  the  Press 
advertising -section,  another  equally  important  section,  in 
consequence,  receives  a  great  impetus  from  the  support 
afforded — the  representati\e  and  agents'  section.  E\X'rv 
successful  commercial  traveller  admits  that  an  efficient 
Press  advertising  organisation  is  the  best  support  he  could 
ask  for.  It  is  his  best  medium  of  introduction,  his  most 
influential  advocate,  and  at  all  times  his  sturdy  pioneer 
over  rough  and  personally  uncultivated  ground.  The 
ad\-ertising  section  and  the  representative  section  are, 
therefore,  mutual  in  effect,  and  continually  contriliute  to 
each  other's  influence. 

A  great  future  for  foreign  trade  will  doubtless  open  out 
tL"  British  manufacturers  after  the  war.  This  section. 
howev.n-_  jg  one -which  we  believe  can  only  yield  satisfac- 
tory resuv.s5  if  conducted  on  sound  business  lines.  It 
cerUiinly  rarikvas  one  of  the  most  important  sections  of  the 
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Sales  I'roiuotiou  J )LpaiiininU.  Veiy  liiilo  service  is  to  be 
looked  for  from  the  contribution  of  subscriiitions  of  £100 
time  after  time  d'  "influential"  o;entlemcn  making 
promiscuous  trips  to  Knssia  and  elsewhere  to  interview 
Consuls  and  other  officials  over  the  space  of  a  few  months, 
if  the  matter  is  left  at  that  nebulous  sta-re.  It  is  likely 
to  prove  a  more  fruitful  plan  for  two  or  three  firms  to 
ajipoint  between  them  a  representative  for.  siiy,  Russia,  to 
devote  his  entire  services  to  their  intcrcsis.  If  he  is  kept  in 
touch  with  by  reirular  weekly  or  fortnightly  correspondence, 
supported  with  attractive  catalogues  and  advertising  litera- 
ture printed  in  the  language  and  currency  of  the  country, 
and  if  his  suggestions  and  needs  are  sympathetically  antici- 
piited  by  the  Sales  Promotion  Department,  there  should  be 
few,  if  any,  failures  prcx  idcd  the  commodity  he  is  offering 
is  as  good  as  it  is  pronounced  to  be. 

In  the  shipping  section,  also,  another  promising  future 
will  present  itself  to  British  manufacturers  after  the  war. 
It  is  well  known  among  travellers  and  others  that  the 
averagcshipping  house  has  so  great  a  variety  of  goods  to  buy 
and  sell  that  it  is  often  a  difficult  matter  to  interest  the 
buyers  in  any  one  particular  coimnodity.  Tiiis,  apparently, 
can  only  be  effected  by  anticipating,  as  far  as  possible,  the 
difficulties  of  the  buyers  themselves,  by  studying  individual 
re<iuirements,  printing  special  catalogues  and  literature  in 
the  required  language  and  curreuty,  and  by  ascertaining 
precisely  in  what  form  samples  are  required.  Many 
successful  manufacturers  who  have  specialised  in  the 
shipping  section  are  not  content  ma-ely  to  interest  the 
shipping  house  buyers  in  their  propositions,  but,  if  possible, 
to  stiraulste  their  enthusiasm  as  well.  This  result,  of 
course,  can  only  be  attained  by  judicious  and  sustained 
attention,  but  the  rewards,  which  quickly  become  permanent 
in  effect,  are  worth  the  expense. 

On  the  question  of  extended  foreign  credit,  and-  upon 
credit  risks  in  general,  the  Sales  Promotion  Department,  by 
virtue  of  being  constantly  in  touch  with  the  source  itself, 
should  be  best  qualified  to  pronounce  judgment. 

Most  large  firms  already  possess  the  nucleus  of  a  Sales 
Promotion  Department,  and  such  firms  are  devoting  every 
attention  to  enlarging  the  scope  of  this  imix)rtant  section. 
Other  firms  will  doubtless  follow  their  example  immediately 
peace  dawns.  Nothing,  however,  can  be  lost  by  preparing 
the  foundations  now.  Probably  most  large  firms  would 
find  it  possible  and  desirable  to  single* out  enterprising 
members  of  their  staffs  capable  of  organising  and  conduct- 
ing this  department,  for  a  thorough  inside  knowledge  of  the 
trade  is  essential  to  success. 


A  STUDY  of  the  recent  report  by  H.M. 

c    .u  ..  •*        Trade  Commissioner  in  South  Africa  (Mr. 
South  Africa.  ; 

W.  G.    nickham),  a  summary  of  which 

appears  on  another  page,  will  afford  British  manufacturers 
some  instructive  information  regarding  future  possibilities 
in  that  market.  The  important  factors  operating  in  this 
direction  are  (1)  the  progress  of  manufacturing  within  the 
Union  ;  (2)  its  effect  in  creating  a  demand  in  the  immediate 
future  for  industrial  plant  and  accessory  material  ;  (3)  its 
ultimate  effect  in  restricting  the  importation  of  goods  which 
can  be  produced  locally.  As  regards  (1)  and  (2),  bearing 
in  mind  various  details  which  have  already  appeared  in  these 
columns,  exporters  here,  after  studying  Mr.  Wickham's 
report,  will  be  able  to  make  useful  deductions  as  to  the 
types  of  machines  and  appliances  which  will  first  be  needed. 
As  regards  the  potential  future  demand  for  British  manu- 
factured goods  generally,  there  appears  to  be  no  cause  for 
alarm.  If  the  Union  is  entering  an  era  of  manufacturing 
as  well  as  agricultural  development,  increased  purchasing 
power  will  obviously  go  with  it,  and  there  will  be  plenty  of 
scope  for  the  sale  of  imported  goods.  For  a  prospering 
community  to  demand  goods  from  abroad  of  a  better  quality 
or  of  a  different  and  more  expensive  type  than  are  being 
produced  at  their  owti  doors,  is  in  these  days  a  sure  accom- 
paniment to  advancing  civilisation.  But  although  *^ie 
business  is  there  to  be  got,  unless  our  exporters  put  rorth 
real  and  persistent  eft'orts  they  must  not  expect  "^o  get  it. 
American  and  .Japanese  competitors  are  in  ^^'^  fif^ld  fjccu- 


mulating  knowledge  of  the  market  and  laying  their  plans- 
for  future  trade.  We.  toci,  must  lay  our  plans  for  rapid 
and  decisive  action  after  the  war.  Mr.  Wickham  says  : — 
"  We  shall  ha\e  leeway  to  imike  up,  and,  in  many  cases, 
shall  find  that  we  have  got  to  give  very  complete  proof  of 
superior  value  l)efore  we  can  get  back  our  full  share  of  the 
business.  .  .  .  Firms  must  improve  and  strengthen 
their  selling  organisation." 

The  concluding  paragraph  of  our  summary  should 
receive  attention.  If  our  manufiKtturers  would  make 
greater  use  of  Trade  Commissioners,  they  would,  we  are 
sure,  find  it  to  their  advantage.  The  more  our  Commis- 
sioners find  that  we  rely  upon  them,  the  more  zealous  they 
will  be  in  rendering  us  just  that  service  that  they  know  we 
are  askin<;  at  their  hands. 


Commercial 
Bribery. 


Ol'R  attention  has  been  called  to  jiar- 
ticulars  issued  by  the  Bribery  and  Secret 
Commissions  Prevention  League  with 
regard  to  legislation  now  being  jtut  forward  in  the  United 
States.  It  seems  that  the  Federal  State  Commission  has 
recently  submitted  a  special  report  to  Congress  on  the  sub- 
ject, in  which  it  is  stated  that  bribery  of  employes  is  a 
prevalent  and  common  practice  in  many  industries.  These 
bribes  take  the  form,  for  alleged  services,  of  gratuities  and 
entertainments  of  various  sorts,  and  of  loans,  all  intended 
to  influence  such  employes  in  the  ihoice  of  materials. 

The  growth  of  the  evil  is  remarked  upon  ;  iuid  to  show 
that  in  some  cases  employes  appear  to  be  quite  unaware 
that  the  practice  is  criminal,  the  Commission  quotes  the 
case  of  a  buyer  who  said  to  a  prospective  seller  that  he  was 
"  entitled  to  10  per  cent.,  and  anyone  who  demanded  more 
was  a  grafter."  Another  man  in  a  similar  position  was  so 
fully  convinced  of  the  justice  of  his  claim  that  he  wante'l 
the  representative  of  the  Commission  to  assist  him  ir. 
influencing  the  collection  of  a  secret  commission.  It 
appears  that  14  States  have  statutes  striking  at  this 
practice,  and  yet  it  tends  to  grow. 

The  C'ommission  recommends  legislation  prohibiting  not 
only  the  giving  and  offering,  but  the  acceptance  and  solici- 
tation, of  any  gift  or  other  consideration  by  an  employe  as; 
an  inducement  or  reward  for  doing  any  act  in  relation  to 
his  employer's  affairs  or  business,  or  for  showing,  or  for- 
bearing to  show,  favour  or  disfavour  to  any  person  in 
relation  to  his  principal's  or  employer's  affairs  or  business.. 
The  Commission  proceeds  : — 

In  order  to  prevent  a  resort  to  a  common  method  of  corruption 
it  is  recommended  that  the  law  shonld  also  prohibit  the  giving  of 
any  such  gifts  or  other  considerations  to  members  of  the  agenfs  or 
employe's  family,  or  to  any  other  person,  for  his  use  or  benefit, 
direct  or  indirect. 

The  practice  appears  to  have  been  most  general  on  the  par: 
of  concerns  introducing  the  goods  and  wares  of  German  firms.. 
We  have  commented  before  on  the  comparative  absence  of 
bribery  and  corruption  amongst  municipal  and  (iovernraent 
officials  in  Germany  before  the  war.  It  is  a  curious  fact. 
illustrating  once  more  the  deep-rooted  belief  of  Germans  in 
their  own  superiority,  that  many  of  the  firms  who  were  most 
strict  in  regard  to  their  practice  at  home,  never  hesitated 
to  employ  corruption  to  any  extent  outside  the  Fatherland. 

The  Bill  recommended  to  Congress  by  the  Federal  Trade 
(Joramission  follows  very  closely  the  British  model,  the 
punishments  provided  for  the  giver  and  receiver  of  the 
bribe  being,  respectively,  to  the  one  who  gives  or  offers,  a 
fine  of  not  less  than  $1,000  or  imprisonment  for  not  more 
than  two  years,  or  both  together  ;  and  to  the  receiver  a 
fine  of  not  less  than  $1,000,  nor  more  than  $5,000,  or 
imprisonment  for  not  less  than  two  years  (apparently  it  can 
be  any  amount  more),  or  both  such  fine  and  imprisonment. 

We  welcome  the  distinction  which  is  drawn  between  the 
giver  of  the  bribe,  who  is,  as  a  rule,  merely  endeavourintr 
to  carry  out  his  duty  of  obtaining  trade  for  his  employe): 
(albeit  by  nefarious  methods),  and  the  receiver,  who  is  betray- 
ing his  tiust.  It  will  be  remembered  that  when  our  own 
Act  was  passed  we  laid  stress  on  this  distinction,  with- 
out, however,  being  able  to  obtain  any  modification  of  the; 
Fjaw.  The  most  important  advance,  however,  in  our  opiiiibni, 
is  Sec.  4,  which  provides  that  any  person  guilty  of  ani 
offence  within  the  provisions  of  the  Act,  who  reports  the-: 
facts  under  oath   to  the  proper  official  witlu'n   six  months 


•i;' 


Vol.  83.     Xo.  2,133,  October  11,  191S.]   THE      ELECTRICAL      EEVIE"\Y. 


339 


after  committing  such  offence,  may  be  '  granted  full  im- 
inimity  from  prosecution  pronded  that  such  information 
AvaW  not  then  be  in  the  knowledge  of  such  official.  In 
other  words,  the  party  who  first  confesses  can  get  his  con- 
federate locked  up  while  escaping  "  Scot  free "  himself. 
We  welcome  this  excellent  provision,  which  should  help 
10  bring  to  light  transactions  which  are  generally  only  too 
up!1  and  too  long  concealed,  and  we  have  little  doubt  that 
It  will  have  a  good  effect,  in  view  of  the  fact  that  men 
mixed  up  in  such  transactions  almost  invariably  quarrel 
sooner  or  later. 


'  Somehow  or 
Other." 


i^\  EXTS  are  moving  with  such  startling 
rapidity  in  Europe  that  it  is  dangerous  to 
speculate  concerning  the  time  when  we 
may  be  called  upon  to  transform  to  actual  practice 
some  of  our  pious  resolutions  of  the  last  few  years- 
It  may  happen  that  the  emergency  will  be  upon  us 
,  speedily — we  trust  that  such  will  be  the  case,  iluch  has 
been  proposed  in  preparation  for  that  day.  The  circumstances 
arc  such,  however,  that  we  have  not  to  fear  immediately 
the  difficulties  attendant  upon  the  demobilisation  of  the 
fighting  forces.  That  cannot  be  expected  to  commence  on 
a  large  scale  for  some  time  to  come.  It  has  been  in  pro- 
gi-ess  for  a  long  while  gradually  :  the  pace  will  increase  as 
the  situation  develops  satisfactorily,  but  it  will  still  be 
gradual,  and  will  be  systematically  effected.  The  ability  of 
trades  to  absorb  men  is  to  be  considered  by  local  Advisory 
Committees,  with  the  intention  to  avoid  the  flooding  of  the 
country  with  unemployed  labour.  Plans  made  in  advance 
will  be  adhered  to  as  far  as  practicable — experience  is  certain 
to  compel  some  variations.  The  Government  has  made 
certain  arrangements  for  the  occupation  of  the  waiting 
Forces  with  education  and  training  for  trade,  profession  and 
citizenship.  Tlie  eagerness  to  return  home  that  will  possess 
millions  of  fighting  men  is  understood  at  Westminster,  and 
probably  by  "  leave,"  and  in  various  other  ways,  the 
irksomeness  of  the  lot  of  the  men  will  be  lessened.  The 
undertaking  will  be  a  vast  one,  and  anything  that  can  be 
done  to  secure  smooth  working  the  nation  will  be  eager  to 
vouchsafe.  We  have  not  passed  along  this  way  before  in  all 
ifiu-  history,  and  notwithstanding  all  the  demobilisation 
experience  of  the  last  few  years,  new  difficulties  are  bound 
to  arise  which  will  call  for  the  exercise  of  great  paiience 
and  sympathetic  handling. 

The  problem  of  the  munition  workers  is  of  another 
rharacter  altogether.  When  the  situation  is  so  safe  as  to  per- 
mit of  it,  their  war-time  occupation  will  end.  It  has  been 
stated  that  a  period  of  holiday,  rest,  recreation,  or  rejoicing 
will  be  given  to  all.  During  that  period  it  should  be 
possible  for  a  good  deal  to  be  done  by  way  of  carrying  into 
effect  the  plans  already  made  for  turning  works  over  from 
one  class  of  manufacturing  to  another  where  necessary.  It 
will  be  probably  at  this  stage,  when  the  first  steps  are 
taken  to  return  to  actual  Peace-time  production,  that 
certain  of  our  industrial  problems  will  experien(.-e  their 
first  acute  period.  Without  anticipating  those  problems  in 
the  mass,  it  is  essential  that  we  bear  constantly  in  mind 
one  of  the  leading  matters  tliat  will  require  full  and  con- 
siderate attention.  It  has  been  brought  under  public  notice 
in  one  or  two  recent  speeches  :  that  is  why  we  refer  to  it  now. 

At  successive  crises  of  the  war  the  Government  has 
negotiated  with  Labour  in  order  to  secnre  variations  in 
working  arrangements  facilitating  increased  productivity, 
and  involving  all  sorts  of  changes  affecting  different  classes 
of  workers  in  many  trades.  Understandings  have  been 
arrived  at  under  which  Trade  Union  conditions,  limiting 
restrictions,  and  so  forth,  have  been  departed  from,  and 
undertakings  have  been  solemnly  given  to  restore  pre-war 
conditions  at  the  end  of  the  war.  The  promise  holds  good  : 
the  intention  to  keep  faith  is  unaltered.  But  is  fulfilment  pos- 
sible ?  If  it  were  possible  would  it  be  wise  ?  Does  Labour 
desire  it  r  Would  not  its  fulfilment  most  adversely  affect  the 
interests  of  Labour  as  a  class,  as  well  as  the  prosperity  of 
the  Empire  as  a  whole  ? 

Let  OS  briefly  allude  to  the  utterances  of  two  of  the 
highest  official  representatives  of  Labour — Messrs.  G.  H. 
Roberts  and  G.  N.  Barnes.  The  former,  as  we  reported  last 
week,  states  that  a  Bill  is  shortly  to  come  before  Parliament 


which  will  ensure  the  carrying-out  of  the  Goxernment's 
undertaking.  We  have  no  material  available  to  show  whether 
he  added  qualifications  or  gave  particulars  of  the  details  con- 
tained in  the  Bill.  But  Mr.  Barnes  we  have  heard  for 
ourselves,  and  while  we  find  him  agi'eeing  that  the  con- 
ditions should  be  restored  "  as  far  as  it  Is  possible  to  do 
it,"  he  adds,  "  if  the  Government  is  kept  to  its  bonds," 
and  proceeds  to  show  that  in  certain  respects  it  will  be 
impossible  to  return  to  the  old  conditions.  It  is  well 
that  this  statement  should  come  from  -such  a  source  ;  were 
it  otherwise,  some  Trade  Unionists  might  fear  that  they  were 
to  be  robbed  of  their  rights  by  Capital.  The  changes 
effected  in  industry  during  the  past  four  years  cannot  be 
ignored  by  any  of  us.  Labour  is  not  likely  to  make  the 
mistake  of  ignoring  the  advances  of  science  and  scientific 
application,  the  employment  of  new  mechanical  and 
other  contrivances,  the  effect  of  such  devices  in  rendering 
unskilled  men  able  to  do  skilled  men's  work,  the  useful- 
ness of  woman  labour  in  industry,  the  general  improve- 
ment effected  in  conditions  of  working  in  efiicient  factgj-ies, 
and  so  lortli  and  so  on.  The  attitude  of  Mr.  Barnes  toward 
all  such  developuxnits  is  one  of  recognition  of  the  fact  that 
since  the  compact  between  the  Government  and  Trade 
Unions  was  made  Van  situation  ha-s  so  changed  that  it 
would  be  folly  to  insist  on  a  return  to  former  restrictive 
ways.  But  the  altered  conditions  alone  cannot  dispose 
of  the  bargain  :  therefore,  :\Ii-.  Barnes,  speaking  for 
Labour— we  would  that  he  represented  a  larger  section  of 
It— says  that  those  who  "gtve  up"  must  have  a  quid  pn 
quo.  What  form  is  that  quiil  pn,  quo  to  take  ?  A& 
we  have  said  several  times  lately,  utterances  on  this  point 
are  far  too  vague  ;  but  last  week  Mr.  Barnes  got  a  little 
nearer  to  definite  proposals.  How  those  proposals  are  to  be 
carried  into  effect  is  not  quite  so  definite,  for  repeatedly  in  the 
course  of  his  speech  he  used  the  expression,  "  somehow  or 
other."  Three  requisites  form  that  quid  pro  quo.  First, 
the  eight-hour  day,  for  which  Mr.  Barnes.  Mr.  Burns  (now 
shadow  of  his  former  self),  and  the  A.S.E.,  fought  unsuccess- 
fully in  the  different  conditions  of  1897.  One  of  the  ways 
of  introducing  this  change  would  be  to  get  rid  of  the 
always  wasteful  pre^breakfast  attendance ;  this  idea 
has  been  favoured  by  many  engineere  for  years 
past,  and  in  our  opinion  is  one  of  the  sanest 
of  the  practical  propositions  that  have  been  put  forward  for 
introducing  the  better  conditions  of  life  that  Labour 
demands.  Secondly,  Mr.  Barnes  suggests  the  fixing  of 
standai-d  rates  of  wages.  "  Somehow  or  other,"  not  with- 
out much  difficulty,  this  may  be  secured.  liastly,  and 
here  a  very  justifiable  "  somehow  or  other "  may  be 
repeated,  there  must  be  security  for  continuity  of  employ- 
ment. We  have  to  safeguard  our  industries,  and  run  them 
in  the  interests  of  the  nation  and  of  the  Empire  :  Iiut  Mr. 
Barnes  eschews  tariffs — at  any  rate,  he  will  not  favour 
them  as  a  means  of  wealth  production.  The  wealth  which 
attracts  him  is  the  production  of  "  healthy  and  happy  men 
and  women  and  children."  He  sees  a  vast  delit  of  ten 
thousand  millions  towering  above  us.  It  must  be  reduced  ! 
How  ?  By  producing  healthy  and  happy  men  and  women 
and  children  ?  We  are  sure  that  Mr.  Barnes  sees  as 
plainly  as  any  of  us  that  you  cannot  in  the  years  that  are 
coming  have  that  very  desirable  state  of  society  unless  you 
have  first  that  material  production  of  wealth  which  is  con- 
ducive to  health  and  happiness.  You  cannot  reduce  that  huge 
debt  at  any  reasonable  rate  unless  you  produce  wealth  as 
rapidly  as  possible.  Repudiation  of  that  debt,  reduction  of 
the  rate  of  interest,  he  will  have  none  of.  Very  definite  marks 
of  sanity  and  of  wise  leadership  these.  But  if  you  hold  in  low 
esteem  the  production  of  material  wealth,  how  will  you 
bring  in  this  contented  world  •'  Can  we  not  get  any  farther 
than  "somehow  or  other"  ?  The  time  is  far  spent,  surely. 
Probably  the  speaker's  intention  was  that  we  should  find 
the  way  of  bringing  in  the  new  state  of  things  in  the  paper  that 
followed  from  the  President  of  the  Board  of  Trade,  in  which  the 
investigations  of  after-war  Committees  and  the  de\'elopments 
of  war-time  were  summarised.  Of  course,  there  has  been 
a  lot  of  practical  reconstruction  work  in  progress  as  we 
have  prepared  efficiently  to  wage  war,  but  there  is  much  in 
the  recommendations  of  Committees  that  is  as  yet  only  on 
paper,  and,  unfortunately,  we  still  have  to  rest  in  respect  of 
such  in  the  vague  "  somehow  or  other  "  of  politicians. 
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THE      PERCENTAGE     ERROR. 


Bv  ALE.\.\NDEU  RUSSELL,  D.Sc.  M.l.E.E. 


I.N-  the  Elecikjcal  Revikw  for  September  f.th  ilr.  A.  T. 
lUillen  raises  tl>M]nestion  of  the  meaning  < if  '•  |)ercentage 
error."  Everyone^^vho  has  e.xperieuce  of  writing  reports  on 
the  accuracy  of  iDsti^uents  is  aware  that  the  percentage 
error  methotl  of  stating"  tlie  accuracy  of  an  instrument  has 
serious  limitations.  He  is?.lso  probably  aware  that  different 
engineers  have  different  meth^sof  defining  the"  percentage 
error."  .'■'onie  define  it  as  raeanVug  the  error  expressed  as  a 
1  ercentage  of  the  true  instniment-  Reading,  whilst  others, 
like  Mr.  Bullen,  define  it  as  3' .percentage  of  the  actuaL 
instrunient  reading.  Some  even  use  both  methods.  Each 
has  its  special  advantages  and  disadvantages.  It  seems.  ^ 
therefore,  very  desirable  that  the  i|Uestioi),  although, -STf' 
extreme.'y  elementary  one,  should  be  formally  dic-oiissed  to 
see  whether  it  is  advisable  to  standardise  a  defim'tion. 

The  orthodox  academic  definition  may  t>e  given  in  alge- 
braical symbols  as  follows  : — Let  r  bs  the  true  reading,  R 
the  obseived  reading,  and  <■  the  percentage  error.  Then, 
when  r'  is  less  than  r,  e  is  defined  by  the  equation — 

e  =  100  (r  —  r')/R.  low,  ...     (1) 

and  when  r'  is  greater  thaa  R,  we  have — 

e  =  100 '(r'  —  r)/r,  high.  ...     (I'l 

.{  —  r'  or  r'  —  K  is  called  the  "error,"  and  (u  —  r'j/r  or 
(r'  —  r)/r  is  called  the  "  fractional  error,"  In  theoretical 
calculations  it  is  customary  to  consider  the  fractional  error 
and  not  the  percentage  error.  Engineers,  however,  have  a 
strong  predilection  in  favour  of  percentages.  For  instance. 
in  the  definition  of  the  slip  of  an  induction  motor  given  in 
many  books  it  is  defined  as  a  percentage  ! 

It  is  obvious  that  whether  r'  is  less  or  greater  than 
R,  /•  is  simply  directly  proportional  to  the  error  and  in- 
versely proportional  to  the  reading.  Hence,  if  we 
double  the  true  reading,  the  permissible  error  for  a  given  c 
is  also  doubled.  If  the  iustrument  is  reading  low,"  we  see 
by  (1)  that  r'  can  have  any  value  between  0  and  r  and  i- 
has  any  value  between  100  and  (i.  On  the  other  hand,  if 
the  instrument  is  reading  high,  r'  can  have  any  value  greater 
than  R,  and  thus  f  has  any  value  between  0  and  infinity. 
An  instrument,  for  instance,  can  have  an  error  which  is 
500  per  cent,  high,  but  it  cannot  have  an  error  greater  than 
100  jx^r  cent.  low.  Possible  errors  in  excess  range  from 
zero  to  infinity,  but  in  defect  they  must  be  between  0  and 
100.  AVe  see,  therefore,  that  different  scales  are  used  for 
measuring  errors  in  excess  and  defect.  It  is  not  surprisintr 
that  the  percentage  error  method  of  stating  accuracy  is 
found  difficult  of  comprehension  by  the  uninitiated.  An 
ordinary  user  of  electric  light  studying  an  official  report  in 
which  it  is  stated  that  his  meter  is  80  per  cent,  slow  is  not 
easily  convinced  that  his  meter  bill  has  to  be  multiplied 
by  /).  It  is  easier  to  convince  him  that  if  his  meter  be 
readmg  270  per  cent,  fast  the  meter  reading  should  be 
divided  by  3-7.  We  have  heard  of  one  case  where  the  con- 
sumer thought  that  the  meter  reading  should  be  divided  bv 
270  and  not  by  3'7. 

A  drawback  to  the  percentage  method  of  expressing  errors 
IS  that  we  are  given  in  practice  the  observed  reading,  and 
we  want  to  find  the  true  r'eadine.  In  this  case  we  have  to 
solve  e.|Hations  (1)  and  (2).  If  the  reading  is  low  we 
get —  "  ' 

R    =    R(l    _    f  100).  ...  (;1, 

and  if  high  R  =  h7(i  +  f/ioo) (■4-) 

We  see  at  once  that  when  e  is  80,  the  reading  beint'  low 
E  =  5r',  and  when  e  is  80,  the  reading  beint^  hi^h  we 
have  R7(l-8).  ^  .       o  > 

To  illustrate  ttat  the  method  is  misleading,  let  us  con- 
sider the  case  of  an  assistant  A,  who  tells  Vju  that  the 
length  IS  one  foot  when  it  really  is  one  inch  The  per- 
centage error  is  1,100.  and  the  inaccuracy  seems  hopeless. 
But  If  an  assistant  B  tells  you  that  the  length  is  one  inch 
while  It   really  is  one  foot,  the  jMrcentage  error  is  about 

*  Fiiinday  Bouse  JimnmL  Michaelmas  Term,  1918^ 


'.•2  iXT  cent.,  which,  although  grossly  inaccurate,  does  nit 
strike  one  as  being  .so  terrible  as  A's  mistake,  because  the  pr- 
centage  error  is  only  one-tweKth  t\iat  of  A.  Yet  common- 
sense  tells  us  that  the  error  of  B  is  leally  its  bad  as  that  of 
A.  As  another  example.  let  us  consider  the  case  of  a  watch, 
the  rate  of  which  is  treble  the  true  rate,  and  of  another 
watch,  the  rate  of  which  is  only  one-thousandib  of  the  true 
rate.  The  percentage  error  in  the  first  case  is  20i)  fast,  and 
in  the  second  case  it  is  less  than  100  slow.  Even  if  the 
latter  watch  stopped,  its  error  would  only  be  100  per  cent, 
slow. 

To  make  the  definitions  of  ]iercentage  error  gi\en  abo\e 
rational,  we  have  to  introduce  the  limitiition  that  e  is  v 
small  number.  For  instance,  if  we  ne^•er  give  percentage 
errors  greater  than  j,  then  not  much  harm  is  done,  and  the 
niimboi- oan  be  taken  as  a  rough  index  of  the  accuracy  if 
the  instrument.  It  has  to  be  remembered  that  when  the 
percentage  error  is-  a  large  number,  it  has  a  different 
meaning  when  in  excess  than  when  in  defect,  and,  therefore, 
ought  not  to  be  used. 

Let  us  now  consider  the  other  ilefinition  of  percentage 
error,  the  definition  which  Jlr.  ]5ullen  wants  to  be  the  standard 
when  testing  electric  meters.  Using  the  same  notation  as 
before,  and  callings'  the  "percentage  error,"  we  have 

!■'  =  100  (r   —  r')/r'.  low {b) 

and  /.=  100  (R' —r)/r'.  high (6) 

The  great  merit  of  this  definition  is  that  we  can  find  the  erroi' 
;it  once  when  we  know  the  reading  by  simply  multiplying 
the  percentage  error  by  the  reading,  and  dividing  by  lOo, 
and  then,  by  adding  or  subtracting  the  error  from  the 
reading,  we  get  the  true  reading.  In  symbols  we  have, 
when  the  reading  is  low, 


R   =  R'  (I    -I-    f'/"*") 

and  when  high      R  =  r'  (I  —  c'/lOO) 


(8) 


It  is  easy  to  see  that  when  the  reading  is  low  the  percentage 
error  lies  in  value  between  zero  and  infinity,  and  when  it  i> 
high  it  lies  in  value  between"  0  and  l(Mt.  The  scales  of 
error  for  high  and  low  readings  are  thus  reversed  from  what 
they  were  in  the  preceding  case.  In  this  case  the  meters 
which  read  low  have  the  huge  percentage  errors,  and 
however  fast  they  run,  the  error  can  never  be  greater  than 
1 00  per  cent. 

When  c'  is  small  we  see  by  the  Binomial  theorem  that  it 
is  practically  equal  to  e.  Even  if  we  took  e'  as  great  as  5 
the  maximum  error  introduced  by  using  (5)  and  (0),  instead 
of  (1)  and  (2),  wonld  be  less  than  three  in  a  thou.sand. 
Thus,  there  can  be  little  objection  to  using  (5)  and  (6) 
when  (■'  is  small.  But  if  e'  is  large  we  get  quite  irrational 
results.  The  following  table  illustrates  the  relative  values 
of  '•  and  (■'  : — 

Tine  reailiiitj  =  100. 


Low  observed 

High  observed 

reading. 

reading. 

0 

100 

0 

(1 

luii 

e 

80 

20 

2.5 

1211 

20 

16-7 

fiO 

40 

6IV7 

HO 

40 

28-i; 

10 

60 

150 

160 

60 

37'.V 

20 

80 

400 

180 

80 

U-i 

" 

1(10 

Infinity. 

2i'0 

100 

oOii 

If  the  observed  reading  were  1,000.  "  would  be  900  and  < 
would  be  9(1,  and  if  it  were  10,000.  /•  would  be  9,900  and 
(■'  would  be  90. 

From  the  common-sense  point  of  view  for  low  readings. 
'  as  defined  by  ('1)  seems  to  be  the  best,  and  for  high  read- 
ings p  as  defined  by  (6).  If  we  were  to  adopt  these 
formula;  as  the  standard  definitions  of  percentages,  and,  of 
course,  we  are  quite  at  liberty  to  do  so,  as  there  is  nothing 
sacrosanct  about  engineering  usage,  then  a  meter  which 
had  stopped  would  be  said  to  have  a  percentage  error  of  1 00 
slow,  and  one  which  went  at  three  times  its  projjer  rate  a 
percentage  error  of  (J6"7  fast.  The  comparison  in  this  case 
seems  to  be  as  rational  as  it  is  possible  to  make  the  jier- 
centage  method  on  the  assumption  that  errors  in  defect  are 
as  objectionable  as  errore  in  excess. 

We  are  of  opinion  that  in  most  cases  it  is  best  not  to  give 
[lercentage  errors  at  all.     In  the  case  of  meters,  for  instance. 
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surely  it  is  suflicient  to  measure  the  ratio  n  of  the  true  rate 
to  the  actual  rate.     If  we  do  this — 

The  true  rate  =  n  times  the  actual  rate. 
The  true  reading  =  ?/  times  the  observed  reading,  and 
The  true  bill  =  n  times  the  apparent  bill. 
Anyhow,  this  method  has  the  merit  of  being  plainly  in- 
telligible  to  the  ordinary  consumer,  and  will  obviate  the 
necessity  of  the  worry  and  consc((uent  friction  which  is  sure 
to  arise  when  he  is  told  that  his  meter  is  ST'T)  per  cent. 
Blow.     AVithin  very  small  limits  the  percentage  method  is 
srood  ;  outside  these  limits  it  is  misleading. 


THE      BENJAMIN     ELECTRICS     WORKS. 


Ix  its  factory  in  Rosebery  Avenue  the  Benjamin  Electric.  Ltd..  was 
seriously  handicapped  by  the  increasin<!:  pressure  on  its  space, 
althoug-h  every  foot  was  utilised,  including  part  of  the  roof.  Con- 
sequently, when  the  opportunity  presented  itself  to  purchase  a 
ready-built  works  in  the  north  of  London  precisely  adapted  to  its 
requirements,  the  company  gladly  seized  it,  and  has  now  settled 
down  in  its  new  quarters.  The  buUdings,  which  are  practically 
new,  cover  an  area  of  over  20.000  sq.  ft.,  and  space  is  available  for 
extensions  of  30,000  sq.  ft.  The  shops  and  offices  are  of  modern 
design  and  are  all  on  one  floor,  with  north  lighting,  thus  presenting 
a  marked  contrast  with  the  old  factory  ;  the  lay-out  facilitates 
efficient  supervision,  and  allows  of  the  organisation  of  the  work 
to  the  best  advantage,  the  shopc  being  arranged  on  such  a  plan 
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Fig.  1. — Benmamin  Electric:  Machine  Shop. 

that  the  manufacturing  processes  follow  one  another  in  regular 
onlcr  from  the  raw  material  stores,  through  the  various  depart- 
ments to  the  finished  goods  stores.  Thus  it  is  possible  to  trace  the 
progress  of  any  job  from  start  to  finish,  with  the  greatest  e<;onomy 
of  time  both  in  production  and  in  supervision.  Under  present 
conditions,  time  saving  is  of  the  utmost  importance  to  efficient  pro- 
duction, and  has  received  the  closest  attention  on  the  part  of  the 
maiiagemert ;  even  In  the  short  time  that  the  new 
factory  has  Ijeen  in  operation  the  gratifying  results 
which  have  been  obtained,  as  shown  by  the  increased 
rate  of  production,  have  borne  witness  to  the  wisdom 
of  this  policy. 

We  recently  had  the  privilege  of  making  a  tour  of 
the  shops  and  observing  the  vast  improvement  in  the 
manufacturing  facilities  which  they  afford.  Xs  the 
factory  was  formerly  devoted  entirely  to  manual  work, 
there  was  no  shafting  in  position,  and  therefore  the 
company  was  able,  in  erecting  the  necessary  equipment, 
to  select  the  most  suitable  arrangement  for  the  lines 
of  lathes,  presses.  ..^c.  which  are  all  driven  by  electric 
power.  The  products  of  the  works  include  the  well- 
known  Benjamin  refiectors,  Goliath  lanipholders,  &c., 
and  a  variety  of  si'jecial  work  of  national  import^,nce. 
We  have  on  previous  occasions  referred  to  the  remark- 
able spinnings  of  whioh  the  company  has  made  a 
speciality,  but  all  former  efforts  have  been  far  sur- 
passed by  its  latest  achievements  in  this  line  ;  the 
accompanying  views  show  some  of  the  extraordinary 
products  of  the  spinning  department.  Press  work  is 
also  an  important  feature  of  the  company's  operations, 
aud  for  this  purpose  there  is  a  range  of  seven  jiower 
presses,  varying  in  size  from  the  large  deep-drawing 
machine  for  the  heavier  class  of  work  to  the  small 
presses  on  which  such  parts  as  holder  cases,  reflector 
extensions.  amJill  electrical  parts,  kc,  are  stamped.  In  the  tin 
shop  a  large  variety  of  high-class  hand  work  is  turned  out ;  the 
machine  shop  is  almost  entirely  engaged  in  making  the  tools 
necessary  for  successful  production  ;  and  in  the  assembly  shop  the 
various  parts  are  brought  together,  after  which,  if  necessary,  they 
pass  to  the  enamelling  department. 

A  comfortable  canteen,  with  accommodation   for    150  persons. 


has  been  provided  for  the  workers'  mid-day  meal  and  the  break 
which  is  made  for  refreshment  during  the  morning  and  afternoon 
spells  :  and  the  interests  of  the  employes  have  been  further  studied 
by  the  division  of  the  spare  ground  into  allotments,  on  which 
already  there  is  an  abundance  of  produce. 


Fig. 


-Spinning  Shop, 


The  factory  was  formerly  lighted  with  high-pressure  gas,  but 
naturally  the  Benjamin  Electric,  Ltd.,  as  experts  in  illuminating 
engineering  and  industrial  lighting,  could  not  rest  content  with 
this,  and  the  company  is  carrying  out  a  model  installation  that 
will  be  in  keeping  with  its  reputation.  We  trust  that  its  future 
progress,  under  the  able  direction  of  Mr.  Guy  Campbell,  will  be 
such  that  it  will  not  be  long  before  every  foot  of  the  spare  ground 
is  required  for  necessary  extensions. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  follinoing  week,  Cirrrespandents  shmild  fonoard  thsir  communi- 
cations at  the  earliest  possible  nmrneni.  No  letter  can  he  published 
unless  we  hare  the  writer's  iiame  and  address  in  our  possession. 

Patent  Law  Reform. 

"  We  ought  to  have  the  same  patent  laws  as  America.  We  ought 
also  to  have  an  Empire  patent.  With  all  the  overseas  repre- 
sentatives here,  this  could  easily  be  arranged." —  Mde  SIR  Robert 
Hadfield,  Bart.,  in  morning  Press,  September  26th,  191S. 

Returning  once  more  to  this  subject,  might  I  ask  your  support 
in  impressing  upon  the  deputation  which  is  to  wait  on  the  President 
of  the  Board  of  Trade  almost  directly,  to  make  the  above 
suggestions  its  principal  text,  when  there  is  a  possibUity  of  some 
practical  good  teing  accomplished  .'  In  addition,  a  comprehensive 
and  sound  report  by  the  Institution  of  Electrical  Engineers  has 
been  accepted  by  the  conferences  which  have  been  held  as  forming 
the  basis  for  the  criticism  of  the  proposed  two  new  Bills  coming 
before  Parliament. 


Fig.  3. — Press  Shop. 

The  report  justly  points  out  by  inference  that  patents  are  granted 
to  reward  inventors,  and  that  they  should  not  be  subject  to  condi- 
tions which  simply  amount  to  the  legislation  of  robbery. 

The  requirement  of  compulsory  working  is,  of  course,  not  a 
modern  requirement  at  all.  I  believe  it  is  found  in  Letters  Patent 
granted  in  the  reign  of  Charles  I.  if  not  earlier.  The  philosophy 
of  the  subject  is  at  least  as  old  as  the  French  Revolution,  but  surely 
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by  this  time  we  outrht  to  have  frot  a  long  way  from  that .'  The 
whole  doctrine  is,  however,  in  my  opinion,  based  on  a  fallacy.  It  is 
enovigh  to  point  out  that  when  the  Act  of  li'O"  was  pa.'ised,  Mr. 
Lloyd  Georpe  and  others  eiulted  over  the  circunistjince  that 
Germans  were  jroing  to  be  compelled  to  put  up  factories  in  Great 
Britain.  In  actual  fact,  the  Act  did  not  have  anything  like  the 
effect  that  it  was  alleged  to  have.  The  point  is,  however,  that  in 
80  far  as  the  Act  may  have  led  to  the  establishment  of  factories  by 
CJermans  in  this  country,  it  simply  led  to  the  introduction  of  a 
namber  of  very  highly  undesirable  people.  It  will  probably  take 
us  a  long  time  to  eliminate  the  undesirable  element  for  which  wo 
have  to  thank  the  Act  of  1907.  Do  we  want  to  compel  the  Germans 
to  come  over  here  .' 

If  we  do,  then  let  us  have  compulsory  working,  or,  for  that 
matter,  compulsory  immigration.  If  we  do  not  want  them,  then 
lor  Heaven's  sake  don't  let  us  invite  them,  as  most  certainly  those 
compulsory  working  clauses  in  the  proposed  new  Bills  do.  As 
regards  the  present  obnoxious  renewal  fees,  these  ought,  in  any 
case,  to  be  materially  reduced  ;  but,  beyond  all  that,  there  is  no 
provision  in  the  proposed  new  Patent  Bill  for  the  establishment  of 
an  official  .search  through  prior  literature  other  than  British  pntt'nt 
xpev'itivat'uin.s.  which,  of  course,  after  all,  makes  any  so-called  official 
search  a  mere  farce. 

What  is  the  matter  with  the  American  patent  system  .'  Under 
it  these  objections  are  eliminated,  there  are  no  renewal  fees,  no 
compulsory  working,  but  no  patent  is  grantetl  imless  it  can  stand 
a  world's  search  ;  in  comparison,  the  existing  American  system  has 
.stood  the  text  of  nearly  a  ci'iitiiri/,  hax  eiieouraged  iurentioii,  and  hux 
been  eminentli/ .iiiccexx/iil,  and.  possibly  its  only  objection  is  that' (7, 
/*■  anythinij  hut  (lenunn  .' 

In  the  same  period  of  time  we  in  Britain  have  had  numerous 
Patent  Acts,  mostly  on  German  lines,  and  not  one  of  these  has  been 
worth  a  cent  so  far  as  the  encouragement  of  invention  and  progress 
is  concerned,  as  the  report  of  the  Electrical  Institution  for  the 
guidance  of  the  deputation  and  the  Board  of  Trade  clearly  shows. 

I,  therefore,  continue  to  be  in  full  agreement  with  Sir  Robert 
Hadfield  in  advocating  the  adoption  of  similar  patent  law^s  to  those 
of  the  United  States  under  a  democratic  British  Empire  patent  system, 
and  in  abjuring  anything  approaching  German  lines  of  procedure. 

James  Keith, 

Leigh-on-Sea,  October  Sril,  1918. 


"  Fraternity  " — or  Tyranny? 

I  shall  be  oblifjed  if  you  will  allow  me  the  bosjiitulity  of 
your  columns  to  draw  the  attention  of  all  technical  staS 
engineers  engaged  in  the  electricity  supply  industry,  or  in  the 
generation,  transmission,  distribution,  or  utilisation  of  elec- 
trical energy  in  private  plants,  to  the  enclosed  letter. 

To  safeguard  their  own  interests,  I  suggest  that  these 
engineers  should  supiwrt  the  E.P.E.A.,  and  should  write  out, 
sign,  and  send  to  me,  the  following  memorial,  whether  they 
are  members  of  the  E.P.E.A.  or  not : — 

"  I,  the  undersigned,  holding  the  position  of 
in   the  desire  to  register  a  protest 

against  the  outrageous  attitude  of  the  Electrical  Trades 
Union  as  evidenced  bv  a  letter  of  the  London  District  Secre- 
tary of  the  E.T.U.,  dated  October  2nd,  1918,  and  their  claim 
to  represent  the  ictercsts  of  the  executive  and  supervisory 
officers  of  the  electricity  supply  mdustry. 

"  It  is  my  emphatic  de.sire  that  any  matters  affecting  the 
interests  of  technical  staff  engineers  in  the  industi'y  should 
be  negotiated  with  the  Government  and  all  other  authorities 
by  the  Electrical  Power  Engineers'  Association." 

W.  Arthur  Jones, 

Hon.  General  Secrciary, 
lilectrical  I'oioer  Engineers'  Association. 
Leytonstone,  Uclober  1th,  1918. 


[copy.] 


Electrical  Trades  Union. 
London  District  Committee. 

District  Office, 

7G,  Gray's  Inn  Road, 
London,  E.G.  L- 
Octolicr  2nd, 


Tn  Mr..  - 

Dear  Sii 
you  inten< 


1918. 


iind  l!i<i..— Ifc  Juis  l)(x;n  brought  to  mv  notice  that 

nmning  out  of  the  Electrical  Trades  Union  and 

joming  this  bogus  organi.siition.  the  E.P.E..^. 

Rcforo  you  do  this  I  should  like  to  draw  your  attention  to 
the  |X)siti(.n.  \V(>.  have  been  for  a  considerable  iwriod— and 
at  con.yderable  expense-- drawing  up  working  conditions  for 
wen  employed  in  electricity  undertakings  in  the  London 
area.  You.  in  addition  to  every  other  man  m  the  industry 
will  materially  benefit  through  our  efforts. 

AJ.together.  apart  from  this,  you  have  up  tOl  now  benefited 
to  the  extent  of  iSs.  6d..  plu.s  V2\  per  cent,  on  all  wages 
earned,  got  sjmply  through  the  efforts  of  the  Electrical  Trades. 
Union,  and  if  you  run  out  of  the  Electrical  Trades  Union  ' 
then  you  will  go  out  of  the  electrical  industry  ag  far  aa 
London  is  concerned. 

We  are  going  to  make  it  absolutely  impossible  for  any 
fpan   who  la  a,  meipbej:  of  this  boeiig   trade   union    (the 


E.P.E..\.)   to   got  a  living   in   our   industry   in    tlic   Ixindnn 
district. 

Sincerely    trust,    therefore,    that   you    will    reeonsidi^r   y(jui- 
Ix>sitioii. 

Yours  fraternally, 

(Signed)     W.  J.  Webb, 

London  District  Sccnlaru. 
pp.  I.P.W. 


The  Greatest  Industrial  Problem. 

The  leading  article  in  the  issue  of  the  Electrical  Rkvh.w 
of  September  "iTth  bore  the  title  of  "  Tlie  Greatest  Industrial 
Problem,"  and  rightly  so,  for  it  dealt  with  a  question  lying 
at  the  root  of  the  very  existence  of  our  nationaJ  industry, 
namely,  the  question  of  the  stabilisation  of  the  relations  be- 
tween employer  and  employed. 

The  writer  of_  the  article  lamented  that  "  the  mountain  of 
ileliberative  effort  '  had  so  far  "  brought  forth  only  a  mouse," 
and  concluded  his  wail  with  the  words:  "...  we  have  never 
hesitated  to  give  the  strongeai.  ix)ssible  approval  to  the 
Whitley  principles,  but  these  alone  will  not  suffice  to  quench 
the  files  that  we  fear  may  burst  out  //  sometliing  docx  not 
liappen  to  change  the  spirit  of  many  workers,  and  curb  the 
spirit  of  recalcitrant  minorities  who  delight  in  strife."  (ITie 
italics  are  mine.)     ' 

It  seems  to  me  that  in  the  words  I  have  italicised,  the 
writer  has  laid  his  linger  upon  the  "  fountain  and  origin  "  of 
the  evil,  but  he  does  not  suggest  what  this  "something" 
may,  or  should,  be. 

Some  .seventy-seven  years  ago — to  be  accurate  on  January 
'25th,  1841 — Ralph  Waldo  Emerson  said  in  a  lecture  to  the 
Mechanics'  Apprentices'  Library  Association  in  Boston,  "  TTie 
ways  of  ti-ade  are  grown  selfish  to  the  bordei-s  of  theft,  and 
supple  to  the  borders,  if  not  beyond  the  borders  of  fraud.  .  .  . 
We  are  all  implicated,  of  o(Jurse,  in  this  charge;  it  is  only 
necessary  to  aisk  a  few  questions  as  to  the  progress  of  the 
articles  of  commerce  from  the  fields  where  they  grow,  to  our 
houses,  to  bec«mo  aware  that  we  eat  and  drink  and  wear 
Ijerjury  and  fraud  in  a  hundred  commodities."  God  save  us! 
What  language  could  Emerson  -select  to-day  adequately  to 
describe  the  cynical  selfishness,  the  ignoble  greed  that  has 
characterised  so  much  of  the  trading  during  the  past  few 
years;  what  words  could  he  find  adequately  to  denounce  the 
methods  of  the  profiteering  plutocrats  who  have  s-prung  into 
exi.ste<nce.  as  a  result  of  the  shameless  advantage  they  have 
taken — no  doubt  quite  legally — of  the  necessities  of  the 
nation?  . 

The  context  of  liis  ^cture  shows  that  Emerson  had  in  mind 
the  relations  between  tradesmen  and  their  customers,  but 
^^■hat  valid  distinction  can  there  be  made  between  the  trades- 
man who  cheats  his  customer  by  delivering  inferior  goods 
intentionally  made  to  appear  up  to  sample,  the  employer 
who  takes  undue  advantage  of  his  employ^  to  deprive  him 
of  an  equitable  rewaid  for  his  labour  or  other  services,  and  the 
employe  who  puts  in  a  dift'erent  kind  of  work  when  his 
employer's  eye  is  on  him  to  that  when  his  employer's  back 
is  turned'?  Is  it  not  theft  pure  and  simple  in  either  case? 
And  is  not  theft — academically — an  offence  against  the  law  of 
the  land,  not  to  speak  of  that  Higher  Authority  whose  teach- 
ing we  in  this  country  profess  to  foUow? 

Injustice  and  dishonesty  between  tradesman  and  customer 
have  come  to  be  glossed  over  under  the  euphemism  "  tricks 
of  the  ti-ade,"  and  it  is  not  to  be  wandered  at,  in  fact  it  is 
only  natural,  that  the  same  principle — or  want  of  principle — 
should  have  permeated  the  relations  between  employer  and 
employed.  I  don't  suppose  the  heart  of  man  is  more  desper- 
ately wicked  to-day  than  it  was  in  Emerson's  time  or  that 
of  the  prophet  Jeremia.h,  but  its  opportunities  are  greater 
and  more  frequent,  and  the  consequences  of  dishonesty  more 
apparent  because  of  the  linking  up  of  humanity  in  all  i)arts 
of  the  world  by  the  eleetric  telegraph  and  other  wonders  of 
scientific  invention  and  discovery.  '  _ 

There  is  probably  no  fundamental  principle  in  pure  ethics 
to-day  that  was  not  known  to  pagan  philo.sophers.  The  con- 
structive power  of  the  practice  of  the  goliien  rule  has  been 
recognised  from  time  immemorial,  but  the  hopelessness  of 
making  a  man  honest  by  Act  of  Parliament  has  passed  into 
a  proverb.  Many  people  seem  to  have  the  same  muddle- 
headed  notion  respecting  the  laws  of  the  land  that  they  have 
about  the  laws  of  nature,  namely,  that  soniehow  or  other  a 
law  pos.'sesses  the  power  of  putting  itself  into  action.  The 
law  of  the  land  is  only  effective  because  of  the  existence  of 
jxjwcr  behind  it  to  punish  infractions  thereof,  just  as  the 
Laws,  of  nature  owe  their  existence,  and  continuance  to  the 
Directive  Power  Which  ordained  theni. 

But  riuis  custodiet  ipsos  cuslodcs'}  If  those  in  whom  ulti- 
mate authority  rests  are  not  them.selves  honest  in  virtue  of 
moral  principle,  legislative  enai-tments.  however  well  drafted, 
become  the  breeding  ground  of  bribery  and  cx)rruption  "  The 
possession  of  special  power  constitutes  the  greatest  temptation 
with  which  virtue  can  be  assailed ;  in  difficult  circumstances 
few  men  can  wield  extraordinary  power  long  without  posi- 
tively committing  crime."  Legislation,  committees,  boards 
of  control,  and  the  like,  are  all  very  well  as  means  to  an 
end,  "  yoUr  dialectic  may  force  .a  man  to  acknowledge  t''* 
right  action,  but  where  is  the  dialectic  that  will  force  him  to  j 
do  it?"  It  is  comparatively  easy  to  convince  the  average, 
man  that  he  ought  to  act  in  such  and  such  a.  way,  or  to  thmk 
in  such  and  such  a  mapner,  but  unleaa  the  impelliDg  for« 
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)  to  do  comes  from  -nitbin  himself,  what  will  your  arguments 
vail  if  self-interest  conflict  with  right?  "  Nothing  is  so 
asj-  as  to  be  religious  on  paper,"  says  Newman. 
The  ti-utb  is — and  there  is  no  use  in  blinking  it— that 
aost  men  of  balanced  mind  and  experience  of  the  world 
now  perfectly  well  the  root  cause  of  "  the  greatest  industrial 
iroblein  "  and  equally  well  realise  the  only  possible  solution, 
'he  cause  is  primarily  the  absence  of  good  faith  between 
'mployers  and  the  employed,  and  the  remedy  is  the  inculca- 
ion  o£  sound,  healthy  moral  principle  in  the  minds  of  the 
ising  generation.  Any  measures  which  may  be  devised  to 
trrest,  or  even  to  delay,  the  headlong  speed  at  which  we  are 
•ushing  towards  social  and  economic  ruin,  are  to  be  welcomed 
»  long  as  it  is  clearly  recognised  that  such  measures  are, 
ind  can  only  be,  of  the  nature  of  palliatives.  It  is  futile  to 
apect  habits  of  in  ind  engendered  by  generations  of  growing 
BUtual  distinist  to  be  changed  in  a  twinkling  even  by  a  super- 
Whitley.  No  system  of  water  purification  will  ever  make  a 
stream  iTin  clear  if  it  springs  from  a  polluted  source.  "The 
liigber  w-e  build  upon  an  unsound  foundation,  the  greater 
the  ilanger  we  mn.  The  more  we  aggregate  the  victims  of 
ui  infectious  disease,  the  more  we  intensify  its  evU,  and  the 
undisciplined  will  is  an  unsound  foundation,  an  infectious 
disease.  Any  attempt  therefore  to  improve  society  which 
Joes  not  begin  with  the  will,  and  consequently  with  the 
individual,  is  cither  ignorantly  s-uperficial  or  consciously 
hypocritical." 

Radi.\. 


GOODS  TRAFFIC  ON  TRAMWAYS. 


Considerably  increased  attention  has  recently  been  directed 
in  railway  circles  to  the  carriage  of  goods  by  tram- 
way systems,  and  the  present  time  is  not  inopxwrtune  to 
briefly  review  the  subject  in  some  of  its  principal  aspects. 
•Rie  following  particulars  are  abstracted  from  the  Septem- 
ber 7th,  yth,  and  '21st  issues  of  \he  Railway  News. 

Early  in  June  there  was  a  strenuous  railway  opposition  to 
the  proposed  goods  carrying  powers  of  the  Sheffield  Corpora- 
tion ;  since  then  Mr.  Bonar  Law  has  announced  in  the  House 
of  Commons,  on  July  16th,  that  a  Select  Committee  would 
be  appointed  "  to  review  the  various  agencies  by  which  trans- 
port and  the  deUvefy  of  goods  are  effected  in  this  country," 
and,  finally,  there  has  been  the  decision  of  the  London 
County  Council,  at  its  meeting  on  July  30th,  to  adopt  the 
,  Highways  Committee's  recommendation  to  expend  i'lOO  on 
the  conversion  of  two  tramcars  for  an  experiment  in  the 
carriage  of  goods  on  the  Council's  tramways.  The  terms  of 
reference  of  the  Government  Committee  to  which  we  have 
referred,  and  which  has  now  been  appointed,  are  very  com- 
prehensive, and  fully  justify  the  anticipation  that  the  Com- 
mittee will  see  fit  to  consider  the  particular  subject  with 
which  this  review  deals,  in  addition  to  the  many  other  issues 
which  must  pass  under  its  notice.  / 

In  view  of  the  possibilities  of  road,  transport  on  a  much 
larger  .scale  than  heretofore,  it  is  scarcely  a  matter  of  surprise 
that  the  railway  authorities  should  view  with  apprehension 
the  extension  of  the  statutory  powers  now  held  by  many 
tramway   authorities. 

In  many  respects  the  general  law  relating  to  tramways  was 
laid  down   in   the  Tramw-ays  Act  of  1870,   but   that  neither 
expressly  authorises  nor  prohibits  the  carriage  of  parcels  or 
goods  upon  tramway  systems,  although  certain  of  its  clauses 
appear  to  assume  that  such  traffic  would  in  some  instances 
be  worked  upon  tramways.    Further,  it  must  be  remembered 
that  many  lines  commonly  known  as  tramways  are  not  tram- 
ways in  the  legal  sense  of  the  word,  but  are  light  railways 
authorised   under  the  provisions  of  the  Light  Railways  Act 
of  1896;   there,   again,    we   find   that  whatever   powers  may 
be  considered  to  have  been   given  or  may  be  inferred  from 
|the  Act  of  1896,  the  right  to  carry,  goods  where  desired  by 
Ithe  promoters  of  a  light  railway  will  be  clearly  defined  in 
.the  order  sanctioning  that  particular  line.     We  arrive,  then, 
it  the  fact  that  the  statutory  jx)wers  with  relation  to  goods 
iniage   on    tramways    vai'y    with    the    particular   in.stances; 
•  it;un  tramway  auhorities  are  possessed  of  powers  to  carry 
liiinials,  goods,  minerals,  and  parcels;  other  tramw^ay  autho- 
'iti-'S  have  only  very  limited  powers.     Equally  true  is  it  that 
1'  ^nme  cases  the  powers  even  when  granted  have  been  exer- 
■^■'1.  whilst  in  other  cases  they  have  remained  unexercised, 
should  note  in  passing  that  with  regard  to  the  carriage 
nails  by  tramway   there  is  a   general  enactment  placing 
'  n  tmmway  authorities  the  obligation  to  carry  when  re- 
riiied  by  the  Postmaster-General  .so  to  do;  in  the  case  of 
lilways  the  obligation  was,  of  course,  placed  upon  the  railway 
'iipanies  in  the  very  early  days  of  their  development,  viz., 
■  m  .\ct  of  1838,  whilst  the  obligation  in  respect  of  tram- 
'     .  to  which  we  have  referred,  was  placed  by  the  Convey- 

-  of  Mails  Act,  1893. 

I.r.in!  nf  Goods  Traffic. — It  needs  only  a  very  slight  perusal 

'  til     '  !!irial  returns  to  show  that  goods  and  parcel  carriage 

I'   II I .   till   now   only   developed   on   a.  very   restricted   scale. 

<   int'jnnation  on  this  point,   we  rnay  refer  to  the  Board 

Trade    returns    on    Tramways    and    Light    Railways    and 

H  kless  Trolley  Undertakings,  published  in  1914,  and  deal- 

with  the  year  ended  March  Slst,.  1914.     The  whole  of  the 

iTf.akipgs  of  the  kingijorn  yielded  a  grogg  receipt  of  abou^ 


£16,000,000,  and  of  this  sum  less  than  £70,000  was  produced 
from  the  carriage  of  mails  and  parcels,  whilst  from  the  car- 
riage of  anknals.  goods,  and  minerals  there  was  produced  a 
little  over  £13,000,  both  these  figures  being  equal  to  only  a 
small   fraction  of  1  per   cent,   of   the  gross  income.    Or,   to 
take  another  analysis  of  the  return,  we  find  that  of  the  total 
number  of  undertakings  in  the  United  Kingdom  baiely  hah' 
earn  any  receipts  from  the  carriage  of  mails  and  parcels,  and 
only  about  half  1  per  cent,  earn  receipts  from  the  carriage 
01  animals,  goods,  and  minerals.    It  is  interesting  to  note  that 
in  the  largest  tramway  systems  of  the  country  goods  carriage 
has  been  almost  entirely  imdeveloped;  if  w^e  take  the  nine 
tramway  systems  having  a  length  of  -50  miles  or  over,   we 
find  that  in  the  1914  report  not  one  of  these  undertakings  is 
cited  as  deriving  any  income  from  the  carriage  of  animals, 
goods,  or  minerals,   whilst  in  five  cases  there  is  an  income 
derived  from  mails  and   parcels,   but  only  in  one  instance, 
viz.,   Bradford,  does  that  income  exceed  a  figure  equivalent 
to  3  per  cent,  of  the  gross  income  of  the  system  to  which  it 
refers.    These  figures  relate  to   the   last   pre-war   year,    and 
they  take  no  cognisance  of  any  particular  developments  which 
may  have  taken  place  during  the  war  period,  such  as  the 
traffic  at  Leeds.    The  nine  tramway   undertakings  to  which 
we  have  ju.st  referred  are  those  of  the  London  County  Coun- 
cil, Conwrations  of  Glasgow,  Manchester,  Birmuagham,  Liver- 
pool,   Leeds,    Bradford,    and    the   IMetropohtan    Electric   and 
London   United   Tramways  Companies.    It   would,   however, 
be  quite  a  mistake  to  suppose  that  there  are  not  individual 
cases  where  parcels  and  goods  carriage  have  been  developed 
with   a,dvantage  both  to  the  tramway  authority  and   to  the 
public.     Nor  would  it  be  i-ight  to  assume  that  the  absence 
of  receipts  from  these  classes  of  traffic  is  in  itself  any  de- 
monstration  that    the   traffic   cannot    be    profitably    or    con- 
veniently  worked,   for  there  are  many  cases  in   which   the 
tramw-ay   authority   has   no   statutory   powers   to   conduct  a 
goods  traffic.    To  take  one  instance  alone,  the  London  County 
Council,   the ,  largest  tramway   authority  in  the  kingdom   in 
resiject  both  of  mileage  and  of  gross  receipts,  has  only  very 
limited  powers  in  the  matter,   these  being  confined   to  the 
convevance  of  luggage  accompanied  by  pa.ssengers,  and  con- 
ferred" by  the  Council's  Tramways  and  Improvement  Act  of 
19U. 

At  the  recent  hearing  on  the  Sheffield  Bill  the  Corporation 
was,  naturally,  at  pains  to  show  the  success  which  had  at- 
tended the  development  of  goods  and  parcels  traffic  at  certain 
places  where  it  had  been  adopted,  and  to  some  of  these  we 
may  now  briefly  refer.  Huddersfield  Corporation,  for  in- 
stance, began  to"  operate  its  goods  carrying  powers  in  1904, 
and  in  the  last  completed  year  of  working  over  13,000  tons 
of  coal  were  conveyed  by  the  tramway  system,  in  10-ton 
wagons  from  London  and  North-Western  Railway  sidings  to 
certain  factories  in  Huddersfield  and  district;  over  £l,.30O 
being  expended  in  laying  a  siding  connection  whereby  the 
tramwav  wagons  could  gain  access  to  the  railway  company's 
coal  shoots.  Again,  at  Leeds,  the  Leeds  Fireclay  Co.  made 
an  arrangement  with  the  Corporation  in  1915  w^hereby  the 
company's  materials  are  carried  over  the  tramway  lines,  and 
thus  conveyed  from  the  company's  pits  to  its  works,  a  dis- 
tance of  five  miles.  Here,  again,  it  was  &-tated  the  loads  were 
taken  through  the  city  during  the  hours  of  early  morning  and 
late  afternoon  without  apparently  any  detriment  to  the  work- 
ing of  the  ordinaB-y  passenger  traffic.  Another  instance  fm- 
nished  to  the  committee  was  that  of  the  Black  Country  train- 
w^ays,  operating  nearly  KX)  miles  of  line  in  the  Midlands;  in 
this  case  old  tramcars  have  been  used  for  the  carriage  of 
various  goods,  the  load  being  something  hke  5  tons,  and, 
additionally,  this  company  has  built  a  special  type  of  car  for 
goods  traffic,  taking  a  load  of  10  tons  with  a  2-ton  trailer 
attached. 

Parcel  Traffic. — This  has  been  developed  on  the  tramway 
systems  much  more  generally  than  has  goo<ls  traffic,  the  gross 
income  derived  from  parcel  carriage  on  the  undertakings 
of  the  kingdom  being  over  five  times  that  derived  from  goods 
traffic.  The  instances  in  which  parcel  traffic  has  been  de- 
velojied  are  much  more  numerous  than  those  relating  to 
goods;  many  of  the  large  Corporation  systems  conduct  a 
parcel  traffic",  including  Blackburn,  Bradford,  Burnley,  Hali- 
fax, Huddersfield,  Leeds,  Manchester,  and  Newcastle-on- 
Tyne,  whilst  of  the  comiiany-owned  underoakings  the 
Birmingham  and  Midlands,  the  Potteries,  and  the  Spen 
Valley  systems  also  conduct  this  class  of  traffic.  The  income 
derived  is,  in  most  cases,  only  a  very  small  fraction  of  the 
gross  income  of.  the  undertakings;  judged  from  this  stand- 
point, Bradford  appears  to  be  one  of  the  most  successful,  but 
it,  must,  of  course,  be  conceded  that  in  estimating  the  utility 
of  such  a  sei"vice  the  convenience  afforded  to  the  public  by 
its  adoption  should  be  considered  no  less  than  the  actual 
income  acci^uing  to  the  tramway  authority. 

In  Manchester  an  extensive  jiarcel  traffic  has  been  de- 
\eloped  on  the  Corporation  tramway  system  since  1907.  In 
that  year  the  total  yield  therefrom  was  il,685,  a  figure  which 
shortly  before  the  war  had  risen  to  one  of  £13,990  per  annum, 
an  increase  which  certainly  affords  striking  evidence  that,  at 
all  events  in  regard  to  parcel  traffic,  the  tramway  can  prove 
a  very  u.seful  medium  of  transport.  So  much  impressed  was 
the  Manchester  Corporation  with  the  possibilities  of  muni- 
cipal p<a,rcel  carriage  that  some  twelve  years  ago  it  announced 
its  intention  of  starting  a  parcel  delivery  sen'i'  e  not  confined 
to  parcels  or  goods  actually  carried  on  the  tramways;  here 
the  Corporation  came  into  conflict  with  the  principal  carriers 
sdi'viiig  the  city,  for  Mesfjrs.  Button  brought  an  action  against 
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the  Corporation,  and  secured  an  injunction  from  Mr.  Justice 
t'arweil  restraining  it  from  conducting  a.  paicel  carriage 
business  txcept  as  part  of  the  tramway  undertaking.  Again, 
when  HI  1914  the  Ck)rporation  sought  further  Parllanientary 
ixjwers  in  regard  to  the  running  of  omnibuses,  it  also  secured 
the  power  to  convey  pai-cels  by  such  omnibuses,  subject  to 
a  weight  hmitatiou  not  exceeding  56  lb.  Bradford,  and 
Hudderstield  have  also  develoix'd  parcel  services.  On  the 
Bradford  Corix)i-ation  tramways  during  1916  over  800,(t00 
parcels  were>  dealt  with,  yielding  a,  gross  income  of  over 
i'll.CKXt,  which  during  the  following  year  had  increased  to 
±13,000. 

Carriage  of  Mails. — Tlie  carriage  of  mails,  as  we  have 
already  stated,  was  made  obligatory  on  tramway  authorities, 
in  cases  where  the  postal  authorities  so  desired,  and  in  this 
connection  we  should  mention  an  interesting  development  at 
Huddersljeld,  where  some  years  ago  the  Corjxiration  affixed 
letter  boxes  to  its  tramcars,  thus  providing  a  frequent  collec- 
tion of  letters  from  the  outlying  districts  into  the  chief  post 
office. 

Obataclrs  to  E-rlcnsion  of  Goods  Traffic. — There  are,  of 
course,  obvious  difficulties  in  the  way  of  any  extensive  de- 
%eIopment  of  tramways  for  goods  carriage.  Any  system  to 
be  practicable  would,  it  appears,  entail  considerable  capital 
expenditure,  in  the  construction  of  depots  and  of  tramway 
sidings  into  works  or  factories,  or  perhaps  into  railway  goods 
yards  for  conveniently  loading  or  unloading  the  traffic,  and  in 
many  cases  physical  difficulties  may  be  presented  thereby. 
Neighbouring  towns  wishing  to  have  a,  through  system  of 
traffic  must,  of  course,  be  posses.sed  of  the  necessary  statutory 
powers  to  work  such  traffic,  and  in  many  cases  fresh  Parlia- 
mentary powers  would  be  necessary  to  confer  on  neighbouring 
authorities  the  right,  and  to  authorise  the  linking  up  of  one 
system  with  another.  Then  additionally  to  these  matters, 
there  is  the  question  of  gauge;  uniformity  of  gauge  is 
obviously  desirable  between  systems  which  are  to  effect  an 
interchange  of  traffic,  but  at  present  there  is  nothing  like 
uniformity  in  this  matter.  Through  running  was  put  into 
operation,  for  instance,  between  Leeds  and  Bradford,  although 
the  L/eeds  gauge  was  4  ft.  8J  in.,  and  the  Bradford  gauge 

4  ft.,  and  in  this  case  variable  gauge  tracks  were  used,  and 
the  same  cars  run  over  the  tracks  of  both  systems,  practically 
no  difficulty  being  experienced.  For  through  nmning,  how- 
ever, unifonnity  of  gauge  is  an  advantage  which  obviously 
presents  itself.  Of  the  nine  large  systems  we  enumerated  in 
a  previous  paragraph,  five  have  a  gauge  of  4  ft.  83  in.,  two 
have  a  gauge  of  4  ft.  7J  in.,  one  has  a  gauge  of  4  ft.,  and  one 
has  a  gauge  of  3  ft.  6  in.  In  the  T'nited  Kingdom  there  are, 
in    fact,    six    gauges    in    operation,    varying    from    3    ft.    to 

5  ft.  3  in.  Only  a.  little  over  half  of  the  tramway  undertak- 
ings have  adopted  the  4  ft.  8i  in.  gauge. 

Tramways  as  Auxiliaries  to  Railways. — The  question  of 
gauge  Oldens  up  another  very  important  i.'i.'qae  of  this  subject, 
and  that  is  the  extent  to  which  arrangements  might  be  made 
for  utili.sing  tramway  svstems  as  auxiliaries  to  the  railways 
by  running  railway  wagons  from  the  railway  goods  sidings 
on  to  the  tramway  and  thence,  into  tramway  distributing 
depots  or  by  mean.s  of  sidings  off  the  tramway  into  the  works 
or  esta'olishments  for  which  the  gtXKls  are  destined.  Obviously 
a  large  capital  exjx'nditure  would  be  entailed  by  the  making 
of  junctions  between  the  railway  and  the  tramway  tracks, 
and  by  the  remodelling  and  alteration  of  railway  goods 
depots  w-hich  would  be  necessitated  by  the  institution  of 
such  a  scheme,  and,  needless  to  say,  the  making  of  these 
junctions  could  only  be  effected  under  Parliamentary  powers 
or  upon  agreement  between  the  railway  and  the  tramway 
authorities.  Moreover,  one  of  the  principal  difficulties  to  be 
overcome  would  be  that  concerned  with  the  question  of 
gauge;  for  whilst  a  large  number  of  tramways  have  been  laid 
to  the  standard  railway  gauge,  that  does  not  of  necessitv 
mean  that  they  are  suitable  for  use  by  railway  rolling  stock. 

The  view  has  been  expressed  by  some  that  there  is  some- 
thing fantastic  and  altogether  unworkable  in  the  suggestion 
o£  a  through  traffic  of  railway  stock  over  tramway  svstems. 
The  history  of  the  subject  would  scarcely  confirm  this  opinion, 
tor  the  possibility  of  such  a  development  was  anticipated 
even  as  far  back  as  1870  when  the  Tramways  Act  was  passed. 
We  tind  therem  the  stipulation  that  in  everv  special  Act 
authorising  a  tramway  the  gauge  of  such  tramwav  should 
be  prescribed,  and  in  the  event  of  no  gauge  being  "specified 
it  shall  be  such  "  as  will  admit  of  the  use  upon  such  tram- 
w_ays  of  carriages  constructed  for  use  upon  railways  of  a  gauge 
of  4  ft.  8i  in.";  moreover,  tramway  authorities  have  recog- 
nise(l  the  pos.sibilities  of  the  development  of  railway  wagon 
traffic  on  their  systems,  not  apparentlv  alwavs  with  favour, 
for  we  find  the  London  County  Council,  for  "instance,  in  its 
Immways  Act  of  19U,  obtaining  a  direct  prohibition  on  the 
pomt.  Section  9  of  that  Act  stating  "  the  tramwavs  shall  be 
ol  the  gauge  of  4  ft.  81  in.,  but  carriages  and  frucks  adapted 
lor  use  upon  railways  shall  not  be  run  upon  the  tramways  " 

Rates  for  Goods.— 1{  it  could  be  demonstrated  that  the 
trader  would  secure  a  reduction  in  goods  carriage  rates  as  a 
result  ot  the  ins-titution  of  road  carriage  instead  of  rail 
carriage,  obviously  he  would  avail  himself  of  such  advantage. 
The  advantage  has  still  to  be  demonstrated,  at  all  events  in 
regard  to  long-distance  conveyance.  But  it  is  conceivable 
ttiat  the  question  of  actual  carriage  co.'jt  in  some  cases  mieht 
be  outweighed  by  the  convenience  to  the  trader  of  loadine  or 
unloading  m  his  own  premises,  and,  incidentaJlv,  saving  the 
cost  of  deUvery  to  or  from  the  railway  goods  depot      In  the 


recent  Sheffield  c;ise  evidence  was  given  to  the  effect  that  the 
Corporation's  pix>posed  goods  rates  could  not  compete  with 
the  rates  cJiargcd  by  the  local  carriers;  several  instances  w<  i. 
detailed,  in  which  according  to  the  evidence  offered,  th 
tramway  cairiage  rate  would  work  out  a  good  deal  high' 
than  the  carrier's  rate.  The  rates  for  carriage,  as  set  out  in 
the  Sheffield  Bill,  are  :  For  cool,  '2d.  per  ton  per  mile;  Im 
iron,  ironstone,  &c.,  ijd.;  for  grain,  timber,  hght  ii'on  ciist 
ings,  &c.,  3d.;  for  cotton,  wools,  manufactured  goods,  Ac. 
4d. ;  for  iron  boilers  or  machine.17  (from  4  to  8  tons  weight), 
•is.;  and  for  iwrcels  (from  7  to  66  lb.  weight),  an  increasing 
scale  of  3d.  to  9d.  for  any  distance.  And,  in  addition  to 
these  rates,  the  Corporation  wimld  be  entitled  to  deniaiid 
reasonable  charges  for  loading  and  unloading  gixxis. 

Interurban  Traffic. — With  regard  to  parcel  carriage  and 
small  goods  carriage  within  the  immediate  boundaries  of  a 
town,  raUway  interests  may  have  little  reasonable  objection 
to  make,  as  the  traffic  is  in  many  ca<5es  of  a  natme  not  ■. 
ordinarily  dealt  with  by  the  railway  companies  themselves 
But  with  regard  to  the  development  of  such  traffic  on  longer 
ixmtcs  from  one  town  to  another,  there  is,  wc  think,  quit« 
reasonable  ground  for  speculation  as  to  whether  or  not 
railway  interests  may  be  adversely  affected  by  future  develop- 
ments, for  it  must  here  be  borne  in  mind  that  whcrc;is  in 
the  early  days  of  tramway  development,  tramways  merely 
.served  individual  towns  and  their  immediate  surroundings 
or  .suburbs,  they  now,  additionally  to  serving  such  places, 
have  been  the  means  of  linking  up  one  town  wath  another, 
and  often  providing  a  service  which  by  its  frequency  haa 
become  a  serious  competitor  to  the  railway.  In  the  North, 
Liverpool  and  Manchester  are  physically  connected  by  tram- 
way, whilst  there  is  only  a  short  break  in  the  route  from 
Manchester«to  Leeds  now  uncovered  by  tramway  hue.  In 
the  South,  a-  simUar  development  has  taken  place  from 
l.ondou  into  Kent,  there  being  a  connected  line  of  tramway 
from  the  Thames  bridges  as  far  as  Dartford,  a  distance  of 
little  short  of  20  miles. 

Whilst  these  developments  w^re  taking  place  a,  considerable 
loss  of  traffic  undoubtedly  resulted  on  many  suburban  ser- 
vices, but  such  traffic  has,  to  a  certain  extent,  been  recoveied, 
in  instances  familiar  to  the  public,  such  as  the  suburbaji 
sen'ice  of  South  London.  However,  the  spirit  of  antagonism 
between  the  railway  and  the  tramway  still  exists,  and  in  no 
small  measure,  if  we  are  to  accept  the  opinion  of  the  railway 
company's  goods  manager,  as  expressed  in  his  evidence  in 
the  recent  Sheffield  case.  In  this  connection  it  may  be  of 
interest  to  quote  some  words  used  by  the  late  Sir  WilUam 
Preece,  when  speaking  some  years  ago  at  a  discussion,  on 
tramway  matters.  He  referred  to  the  invariable  opposition 
of  railway  companies  to  tramway  proposals,  and  proceeded : 
"  In  the  United  States  matters  had  been  different.  Tliere 
the  managers  of  the  railway  companies  had  seen  in  the 
tramways  something  that  could  be  useful  and  valuable  to 
them;  they  had  supfjiji-ted  the. extension  of  tramways,  had 
invested  money  in  them,  and  had  thus  been  able,  to  arrange 
those  tramways  s<j  that  they  became  feeders  to  their  railway 
.KV.stems,"  and  he  added  his  opinion  that  in  the  future  "  the 
railway  jx^ople  must  look  to  the  tramways  as  supiwrters, 
and  not  as  opiioiients,  of  their  lines." 


WAR  ITEMS. 


Lighting;  Regulations  Infringed. — Two  Stirling  women 
have  been  fined  10s.  each  for  allowing  electricity  to  be  con- 
sumed after  10.30  p.m.  at  a  dance  in  a  local  hall. 

Municipal  Appointments  for  Disabled  Men The  Leeds 

City  Council  has  pas-sed  a  resolution  recognising  the  speciad 
claims  of  men  disabled  in  the  war  to  employment  in  the 
public  service,  and  agreeing  that  after  its  former  employes' 
reinstatement  claims  had  been  met,  preference  should  ba 
given  to  such  men  in  filling  up  vacancies  on  the  Council's 
clerical,  technical,  and  manual  working  staff's. 

Mertons'  Liquidation. — .\ccording  to  the  daily  Press, 
Messrs.  H.  R.  Mertou  &  Co.,  Ltd.,  have  passed  special  reso- 
lutions for  the  voluntary  liquidation  of  the  company,  and  t/he 
appointment  of  Sir  Woodburn  Kirby  as  liquidator.  The ' 
liquidator  is  authorised  to  compensate  the  company's  em- 
ployes for  the  loss  of  their  employment  owing  to  the  liquidO' 
tion.  It  is  stated  that  the  liquidation  will  not  affect  the 
actions  now  pending  against  the  Right  Hon.  W.  M.  Hughes 
and  the  Daily  Mail,  which  will  be  j)roceeded  with. 

-A  meeting  of  creditors  is  called  for  October  22nS  at  2, 
Metal  Exchange  Buildings,  B.C. 

When  will  the  'War  End? — ^The  "  Times  "  correspondent 
at  Buenos  Aires  is  privately  advLsed  ihat  German  firms  there 
have  recently  received  information  that  the  war  ends  this  , 
year,  and  are  warned  to  act  actxjrdingly.  "  Sixiin  is  the  ' 
channel  of  com mimica tion."  The  writer  refers  to  the  im- 
conceaJed  satisfaction  throughout  the  .Argentine  at  the  turn 
of  events,  and  the  prospect*  of  a.  speedier  termmation  of  the 
war.  He  goes  on' to  say  that  German  commerce  is  harder 
hit  to-day  than  ever  before  owing  to  co-operative  Allied , 
measures,  supported  by  friendly  neutral  firms,  who  display  | 
eagerness  to  obtain  the  privileges  derivable  from  a  statusof 
recognised  friends,  and  make  no  difficulties  about  signing 
guarantees  not  to  trade  with  Germans." 
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E.xports  to  China. — .'Additions  to  the  list  of  those  to  whom 
exports  to  China  may  be  consigned  appear  in  the  London 
Gazeite  for  October  4th. 

U.S.  and  Reconstruction. — For  !some  time  past  there  has 
been  little  disposition  in  the  United  States  to  consider  the 
problems  of  reconstruction,  the  general  attitude  being  in 
favour  of  concentration  entirely  on  war  preparations.  The 
altered  situation  in  Europe  has  caused  a  marked  alteration, 
and  senators  and  others  ai'e  now  devoting  a  great  deal  of 
attention  to  the  subject,  and  according  to  the  Times'  Wash- 
ington correspondent,  there  is  a  rapidly  crystallising  convic- 
tion that  neither  Washington  nor  the  country  can  afford  to 
'   be  caught  napping  when  peace  comes. 

.TradinjI  with  tlie  Enemy. — The  "  London  Gazette"  for 
October  Hh  contains  further  lists  of  persons  and  bodies  in 
the  following  countries  with  whom  trading  is  prohibited  :  — 
Argentina;  Bolivia;  Brazil;  Chile;  Colombia;  Cuba;  Den- 
mark; Ecuador;  Gi'eece;  Guatemala;  Hayti  and  Dominican 
Republics;  Honduras;  Mexico;  Morocco;  Netherlands; 
Netherlands  East  Indies;  Nicaragua;  Panama;  Persia;  Peru; 
Salvador;  Spain,  Sweden,  and  Venezuela. 

Electrical   Artificers   for   the    Navy The   Admiralty   has 

instituted  a  new  rating,  that  of  Electrical  .4rtifioer,  with 
rauk  as  corporal,  in  the  iioyal  Marine  Submarine  liners.  The 
prospects  for  suitable  men  between  '21  and  45  years  of  age 
are  excellent,  the  pay  is  'is.  (Jd.  per  day  with  Is.  8d.  per  day 
engineering  pay,  and  "all  found."  While  some  knowledge 
of  mechanical  engineering  is  an  advantage,  what  is  desired  is 
a  general  knowledge  of  electrical  engineering,  particularly 
with  regard  to  the  operation  of  small  isolated  plants,  com- 
prising direct-current  generators,  batteries,  and  switchboards. 
Candidates  should  apply  to  the  Department  of  Naval  P.eeruit- 
ing,  "iO,  Cranbourn  Street,  Leicester  Square,  London,  W.C.  '2. 
Postal  Workers'  Discontent.— At  the  meeting  of  the  Post- 

■  meu'.s  Federation   at   Dt-rby    last   Friday,    Miss   MabeJ   Bray, 
,  delegate  from   the  Postal  and  Telegraph  Clerks'   A  s.sociation , 

said  the  Post  Otiice  was  seething  with  discontent.  It  was 
,  with  very  great  difficulty  they  bad  preveuteil  the  women 
employes  taking  action.  Mr.  A.  Lynes,  a  delegate  from  the 
same  body,  said  that  the  proiwsed  amalgamation  of  the  Asso- 
ciation witli  the  Federation  meant  the  creation  in  the  Post 
Office  of  one  of  the  strongest  trade  unions  in  the  country. 
He  believed  that  they  might  approach  the  miners,  railway- 
j  men,     and     transport    workers   and   establish     a     quadruple 

■  alliance. 

Reconstruction   in   the    War   Areas. — ^The   "  Times  "  of 
Wednesday  closed  an  editorial  on  "  The  Problems  of  Hous- 
i  ing "    as    follows; — "The   amount   of   reconstnjction    to    be 
;  done  in  the  war  areas  even  before  the  new  fury  of  destruc- 
I  tion  started  was  large  enough  to  absorb  all  available  resources. 
Now  it  stretches  out  to  an  immeasurable  magnitude  urdess 
:  means  can  be  found  to  stay  this  most  cowardly  and  spiteful 
[  of  all  German  outrages.    In  any  case,  the  population  of  the 
I  war  areas  and  the  occupied  countries  will  have  first  claim  to 
I  consideration,   nor  will  anyone  dispute  it.    The  initial  diffi- 
'  culty   is   the    supply   of   materials,    which    wiU    have    to    be 
rationed.    Then  there  is  labour   and   finance.    The   Govern- 
ment's policy  of  combining  the  energies  of  local  authorities, 
utility  societies,  and  priibte  builders  seems  to  us  not  only 
the  best  but  the  only  way  of  accomphshmg  the  task  in  hand. 
But  even  then  patience  will  be  required.    The  great  thing 
now   is   to   get   on    with   preparations,    so  that    work   on   a 
methodical  plan  may  be  started  at  the  earhest  moment." 

Exemption    Applications.— At    Mitcham     an   appeal    was 
,  made  by  D.  B.  JOnes   (38,  Grade  3),  working  partner  in  a 

■  firm  making  electrical  apphances  for  the  Government,  and 
who.se  partner  has  been  in  the  Army  since  1914.  He  was 
given  six  months. 

Bamsley  Tribunal  has  refused  exemption,  on  a  proper  sub- 
.stitute  being  found,  to  B.  Gregory  (23,  Grade  1),  electrician, 
appealed   for    by    Mrs.    Bums;    and    granted    three   months' 
temporary  exemption  to  G.  P.  Deardon  (33,  Grade  2),  electri- 
cal engineer,  apphed  for  by  i\lr.  E.  Broley. 
Dartford  Rural  Tribunal  has  granted  four  months'  exemp- 
,  tion  to  F.  H.  Luft   (31),  electrician.  Stone. 
I     At  Dew.^bury,  P.  Flanagan  (3t),  Grade  1),  electrician's  assis- 
E  tant,  Westtown,  who  has  buried  his  wife  and  three  children 
'  (luring   the   last   20   months,   and   is   left   with   three   other 
children  at  home,  was  given  three  months'  temporary  exemp- 
tion. 


KEY     INDUSTRIES. 


On  Monday  last  Mr.  H.  J.  Mackinder,  M.P.,  in  the  absence 
of  Mr.  J.  Austen  Chamberlain,  M.P.,  who  was  indisposed, 
opened  the  New  British  and  "  Key  "  Indu.stries  Exhibition, 
organised  by  the  Industrial  Section  of  the  Tariff  Reform 
lieague,  at  the  Central  HaU,  Westminster.  In  a  letter  from 
.\Ir.  Chamberlain,  which  was  read,  the  writer  said  that  the 
jxhibitiou  was  one  that  he  would  gladly  see  multiplied 
hroughout  the  country  by  any  association  that  had  the  know- 
edge  and  the  will  to  provide  so  instructive  a  lesson.  It  was 
lesigned  to  show  in  a  limited,  i>ut  carefully  chosen  field, 
shat  we  could  do  to  prevent  onr  being  again  found  depen- 


dent on  foreign  and  hostile  sources  of  supply  for  certain 
articles  which  are  vital  to  our  existence  as  a  nation.  Mr. 
Chamberlain  said  that  his  position  as  chairman  of  a  Govern- 
ment Committee  concerned  with  the  securing  of  supplies 
showed  him  that  we  were  at  this  moment  far  more  depen- 
dent upon  foreign  supplies  than  he  beheved  any  of  our 
countrymen  had  realised.  "  We  have  been  hving  in  a  fool's 
paradise,  and  it  is  time  we  aw-oke  to  realities."  The  exhibi- 
tion showed  in  a  chosen  and  limited  sphere  both  our  past 
deficiencies  and  the  steps  already  taken  to  remedy  them,  and 
every  thoughtful  man  interested  in  the  stability  of  the  British 
Empire  and  in  the  development  of  our  industries  would 
welcome  it.  The  exhibition  was  only  a  practical  illustration 
of  the  statement  made  by  Mr.  Asquith  and  Mr.  Runciman 
fif  our  dependence  on  Germany  before  the  war,  and  of  the 
necessity  for  oui-  emancipation.  The  credit  of  the  Paris 
resolutions  was  claimed  by  Mr.  Runciman  and  for  him  by 
.\Ir.  Asquith.  "  If  words  have  any  meaning,  Mr.  Asquith 
.ind  Mr.  Runciman  and  the  other  Liberals  who  served  in 
Mr.  Asquith's  Coalition  Government  are  committed  to  as 
profound  a  change  in  our  economic  policy  as  any  old  Tariff' 
Reformer  of  us  all."  If  words  for  them  had  no  meaning, 
then  he,  Mr.  Chamberlain,  admitted  that  they  were  free  to 
revert  to  their  pre-war  vifew  that  dumping  was  an  unmixed 
blessing,  the  German  monopolist  a  welcome  guest,  and  de- 
jjendence  on  foreign  supplies  of  necessaries  a  source  of 
strength. 

Among  those  present  on  the  platform  with  Mr.  Mack- 
inder were  Sir  Joseph  Lawrence,  who  spoke  on  our 
patent  laws;  Sir  Thomas  Wrightson,  and  Sir  Robert  Had- 
iield.  Sir  Robert,  whose  presence  was  regarded  as  an  illus- 
tration of  the  "non-party,"  or  shall  we  say  "all-party," 
character  of  the  Tariff  Reform  League  to-day,  made  some 
interesting  observations  regarding  our  past  unwarranted  de- 
pefidence  upon  Germany,  and  among  other  things  he  men- 
tioned a  case  from  his  own  early  war-time  experience.  For 
the  purpose  of  extensive  testing  operations  at  Sheffield  they 
employed  a  certain  type  of  electric  lamp  for  pyrometry. 
The  operations  threatened  to  come  to  a  stand.stlll  beiause 
tho.se  lamps  had  come  from  Germany.  He,  Sir  Robert,  saw 
Sir  R.  Glazebrook  at  the  National  Physical  Laboratory,  who 
made  certain  suggestions,  with  the  result  that  in  six  weeks 
we  wei-e  making  the  lamp  in  this  country.  In  the  past 
Germany  had  done  nothing  in  the  scientific  and  industrial 
world  that  we  could  not  have  done  had  we  had  proper 
support. 

Prom  the  observations  of  Mr.  Mackinder  it  is  obvious 
that  the  League  holds  that  what  are  "  key "  indus- 
tries for  war  are  equally  "  key  "  industries  for  peace.  Science 
was  continually  advancing,  and  we  might  have  a  new  key 
industry  arising  every  six  months,  so  that  organisation  for 
one  industry — say,  dyes  or  magnetos — would  not  safeguard 
the  interests  of  other  "key"  industries.  We  must  not 
allow  any  nation  to  take  the  keys  away  from  our  doors  and 
hold  them  fast.  The  exhibition  is  intended  purely  for  educa- 
tional purposes;  there  are  no  salesmen  or  agents  present 
seeking  "orders."  It  is  limited  to  some  fifteen  commodities, 
and  it  is  desired  to  tell  the  British  public  what  was  the 
position  before  the  war,  and  what  has  been  accomplished 
since. 

In  connection  with  the  exhibition,  which  includes  dyes, 
tungsteh,  spelter,  nickel,  manganese,  lead,  antimony,  gra- 
phite, magnetos,  glass,  lubbgr,  electric  light  carbons,  &c.. 
many  firms  having  lent  their  co-operation.  An  instructive 
handbook  has  been  prepared,  which  it  is  hoped  will  be 
secured  by  large  numbers  of  readers  who  may  find  it  impos- 
sible to  visit  the  exhibition  it«elf.  It  can  be  obtained  for 
one  shilling  at  the  offices  of  the  League  (7,  Victoria  Street, 
London,  S.W.). 

The  exhibition  remains  open  imtil  October  22nd,  and  is 
free  to  all. 


Limitations  apon  Coal  Storage  by  United  States  Plants. 

— The  increasing  demand  for  coal  for  special  war  purposes 
in  the  eastern  part  of  the  country  has  made  it  necessary  to 
draw  more  heavily  on  the  eastern  coal  fields  than  was  origin- 
ally contemplated.  In  order  not  to  disturb  the  coal  supply 
moving  to  other  parts  of  the  country,  it  was  decided  to  limit 
the  amount  of  coal  storage  that  industj-ial  plants  would  be 
allowed  to  accumulate  and  to  cari-y  on  hand,  and  to  fix  a 
unifonn  amount  for  each  State. 

The  United  States  Fuel  Administrator,  according  to  the 
Electrical  Review,  U.S.A.,  has  announced  the  basic  policy  of 
the  Fuel  Administration  as  to  storage  as  follows:  — 

"  Coal  in  excess  of  that  required  for  current  operations 
shall  be  delivered  to  plants  not  on  tho  preference  list  of  the 
War  Industries  Board  only  when  it  is  not  in  demand  for  use 
before  April  1st,  1919,  by  consumers  on  said  fist.  In  cairying 
out  this  pohcy,  allowance  shall  be  made  for  differences  in 
distance  from  the  mines  and  for  difference's  in  transportation 
conditions  which  may  require  more  or  less  storage  at  the  be- 
ginning of  winter  to  ensure  uninterrupted  operation  until 
the  following  spring." 

It  is  understood  that  particular  cases  pnay  require  special 
treatment  by  a  State  Fuel  .Administrator,  either  by  way  of 
granting  more  stocks  of  coal  than  are  indicated  by  the  limits, 
or  by  restricting  them  to  a  leaa  supply. 


340 


THE      ELECTRICAL     REVIEWo   [Vol.  SX    No.  2,13:?,  October  n,  1918. 


TECHNICAL     PUBLICITY:     A     HOMILY. 


Bv  T.  BIRKETT. 


AVhkx  peace  breaks  out,  there  will  break  out  with  it  au 
orgy  of  advertisin<r  and  publicity  schemes,  and  vast  sums  of 
money  will  be  spent.  To  the  watchful  eye  the  siirns  are 
unmistakable.  The  {lublicity  ixjierts  and  advertising 
agencie.s  are  already  connnt'ni-injr  their  eamjMigns. 

There  can  be  im  (|nestit>n  that  extensive  and  well-directed 
aihevtising  will  be  valuable,  even  essential,  for  the  develop- 
ment of  our  new  manufactures,  and  for  their  jiroper 
introduction  to  new  markets  ;  but  the  ordinary  engineer, 
who  is  both  a  buyer  and  a  seller,  as  well  :is  a  manu- 
facturer, and  who  has  views  upon  the  relation  of  effort  to 
effect,  has  some  reservations  in  his  mind — and  small  wonder, 
when  he  thinks  of  the  past  and  present  advertising  of 
engineering  products. 

In  looking  through  the  publicity  matter  issued  by  the 
electrical  industry,  as  compared  with  that  of  the  gas 
industry,  one  cannot  but  feel  that  there  is  "  something  rotten 
in  the  State  of  Denmark."  The  technical  Press  appeai-s  to  be 
full  of  advertisements  which  do  not  advertise ;  thousands,  nay, 
millions  of  booklets,  post-cards,  leaflets,  to  say  nothing  of 
expensive  catalogues,  are  printed  and  distributed  to  but 
little  pariKise. 

In  these  days  there  is  a  lot  of  talk  and  ink  wasted  upon 
the  subject  of  efficiency,  but  is  there  under  tM  sun  a  single 
case  where  the  factor  of  efficiency  is  so  small  as  in  the  field 
of  publicity  ?  Even  when  it  is  applied  to  articles  of  common 
utility  ana  general  consumption  it  is  bad  enough,  but  when 
it  comes  to  technical  publicity  it  would  seem  that  even  this 
feebleness  becomes  more  feeble  still.  Anyone  with  any 
experience  in  the  electrical  trade  knows  of  the  existence  of 
large  quantities  of  printed  matter  which  have  been  dumped 
upon  contractors,  central-station  engineers,  and  others, 
with  but  little  sense  of  proportion  or  regard  to  fitness.  The 
recipients  are  at  first  embarrassed  by  the  gift,  and  then,  as 
the  generous  hand  which  sent  it  shows  no  signs  of 
exhaustion,  they  settle  down  to  use  it  up  in  any  way  which 
commends  itself,  generally  in  a  manner  which  would  not  be 
so  commendable  to  the  donor  of  the  gift.  The  present  high 
price  of  waste  paper  for  pulping  has  probably  cleared  many 
shelves. 

The  case  of  the  advertisements  in  the  trade  journal  is  but 
little  better.  These  advertisements  are  frequently  so 
amateurly  written,  and  so  poorly  displayed  and  illustrated, 
that  one  sometimes  wonders  whether  they  are  serious 
attempts  to  get  business,  or  whether  they  have  any  other 
motive.  It  is  fairly  certain,  in  many  cases,  that  the  only 
readere  to  be  impressed  are  trade  competitors,  to  whom  the 
reading  affords  a  pleasing  and  harmless  pastime.  Seriously, 
there  is  something  wrong. 

The  publicity  expert  will,  I  am  sure,  agree.  His 
explanation  will  be  a  simple  one — that  the  principals 
of  engineering  firms,  when  they  consider  publicity  at  all 
important,  insist  upon  writing  and  planning  their  own 
advertisements ;  and  when,  as  is  more  usual,  they  do  not 
consider  the  matter  imjwrtant,  they  relegate  the  work  to 
such  members  of  the  staff  as  have  nothing  better  to  do.  In 
either  case  the  work  is  badly  done. 

The  expert  naturally  thinks  that  if  one  is  employed  who 
has  studied  the  "  psychology  of  the  public "  and  knows 
how  to  write  "  copy  with  a  punch  in  it,"  and  who  has  the 
■services  of  a  "sketch  artist"  who  can  devise  appealing 
pictures,  each  of  which  "  tells  a  story,"  one  who  under- 
stands how  to  make  "  type  talk,"  who,  in  fact,  knows  all 
the  clap-trap  of  the  American  publicity  agent,  then  all 
will  be  well.  Unfortunately  for  the  expert,  most 
engineers  have  seen  those  advertisements,  and,  of  the 
two,  prefer  the  halting  statement  of  the  professional 
engineer  who  is  an  amateur  advertisement  writer,  to  the 
more  slick  appeal  of  the  professional  advertisement  writer 
who  is  an  amateur  engineer.  The  average  man  who  reads 
current  commercial  literature,  and  the  advertisements  and 
advice  therein,  acquires  a  suspicion  that  the  professional 
publicity  expert  has  gained  his  knowledge  of  the  "  psychology 
of  the  public,"  and  the  other  terms  of  his  trade,  from  some 
of  the  many  American  Ijooks  and  journals  njjon  advertisiug. 


These  books,  for  the  most  part,  treat  obvious  and  trit^ 
matters  in  such  a  ponderous — not  to  say  Pecksnitfian— 
manner  as  really  to  obscure  quite  simple  truths. 

There  are  published,  both  in  England  and  Americi 
certain  journals  which  are  the  organs  of  the  profcssion-.i 
publicity  men.  The  American  journals  of  this  class  mn\« 
most  interesting  reading,  and  throw  some  illumination  ajjoi 
the  p.sychology  of  the  advertising  expert  himself.  .\i 
times  they  are  humorous,  and  the  humour  is  none  the  Ir 
pleasing  because  it  is  often  unconscious.  The  pages  ai 
well  sprinkled  with  jHirtraits  of  Napoleonic-lookiiit;  youn^ 
men,  with  an  intense  look  in  their  eyes,  whose  manj 
advertising  "  stunts  "  are  exploited  for  the  edilication  ol 
their  comjieers.  There  arc  also  instructions  in  the  art  i>l 
advertising  and  scrmonettes  to  advertising  men. 

In  a  recent  number  there  is  a  s])ecial  article  on  advert 
ising  for  plumbers  which  could  certainly  quite  easily  bt 
adapted  to  electricians.     The  article  concludes  thus  : — 

In  homes  where  the  livinsr  rooms  are  britfht  with  beauty  anc 
rich  in  comfort,  why  should  the  bathroom  be  obsolesuent  aad 
unlovely  .'  Why  not  have  it  in  keeping,'  with  all  the  rest  of  thi 
home  /  Then  you  show  the  family  how  beauty  and  convauieoM 
may  be  united  in  a  sanitary  bathroom  at  reasonable  cost.  By  thew 
policies,  modified,  of  course,  as  local  conditions  demand,  may  th( 
plumber  who  advertises  expand  his  business.  So  may  he  realia 
that  all  cliance  ia  direction  he  cannot  see  ;  all  discord,  harmony  n« 
understood  ;  all  partial  evil  universal  good. 

The  English  and  the  moral  are  both  a  trilic  involved 
but  the  intention  seems  good. 

In  another  number  is  some  account  of  one  Charles  Stelzle 
who  presumably  is  well  known,  in  certain  American  iwiver- 
tising  circles  :^- 


For  a  series  of  years  he  was  prominent  as  a  Presbyterian  minister 
and  he  Ijecame  one  of  the  governing  body  of  the  national  organiga 
tion  of  that  church.  He  broke  away  a  number  of  years  ago  ti 
establish  a  business  in  the  way  of  organising  and  promotin{ 
churches  and  communities.  Mr.  Stelzle  was  very  much  interested  ii 
the  proposition  of  promoting  churches  by  advertising  at  one  jieria 
of  his  development,  and  he  then  wrote  a  book  that  he  callei 
"  Principles  of  Successful  Church  Advertising." 

Mr.  Stelzle  narrowly  missed  being  a  great  man.  He  has  exhi 
bited  elements  of  greatness  in  all  of  his  work.  While  he  hai 
always  been  regarded  as  an  extreme  Liberal,  his  temperament  i 
that  of  a  standpatter. 

One  is  not  quite  clear  either  as  to  the  exact  meaning  o 
the  last  word,  or  as  to  the  attitude  of  mind  of  Mr.  Stelzle 
much  less  that  of  the  writer  of  the  note  ;  but  one  gathers  i 
little  illumination  as  to  the  point  of  view  of  Americai 
advertisers. 

There  is  another  note  about  a  jeweller  in  Glen  Covei 
N.Y.,  who,  probably  owing  to  military  exigencies,  wai 
closing  his  shop  in  something  of  a  hurry,  but  desired,  first] 
to  s(|uare  accounts. 

Moescha  Rosenberg  advertised  in  a  local  paper  that  he  wonlc 
publisli  the  names  of  all  who  owed  him  money,  and  did  not  settl 
before  the  next  issue  of  the  paper  went  to  press.  "  I  shall  publis) 
the  name  and  exact  aildress  and  vocation  of  e.ich  of  the  afore 
mentioned  deadbeats.  giving,  in  my  usual  style,  a  psychologies 
trieatise  on  their  character  and  make-up,"  w.is  the  language  of  th 
ailvertisement.     Results  came  with  a  rush. 

Most  of  us  know  many  accountants  in  the  electrics 
industry  who  wish  that  the  same  methods  were  usual  ii 
England  ;  some  of  us  know  one  or  two  who  could  fill  th 
bill. 

Extracts  from  these  journals  could  be  multiplied,  bu 
one  fears  they  would  not  give  a  fair  impression.  Tb 
journals  are  amusing,  but  one  cannot  but  feel  that  they  ar 
also  a  little  humiliating  to  advertisers.  Their  genera 
tone,  from  a  literary,  intellectual,  or  moral  point  of  view 
is  much  lower  than  that  of  other  trade  and  t«chnica 
journals  ;  and  this  brings  us  to  the  moral  of  the  homily  :— 
What  is  to  become  of  technical  advertising  in  the  nea 
future,  when  electrical  and  engineering  firms  will  want  al 
the  publicity  they  can  procure  ? 

The  general  executive  engineer,  if  not  dumb,  is  usuall; 
somewhat  halting  in  his  speech,  and,  if  the  truth  must  "b 
told,  has  just  a  suspicion  of  contempt  for  advertising  ii 
any  shape.  The  advertising  expert  is  glib  enough,  but  a 
the  "profession"  is  a  new  one,  he  would  appear  to  b 
just  a  shade  too  anxious  to  justify  his  claims  as  a  "  cop, 
writer"  and  "display  artist"  to  be  quite  able  to  see  th 
fine  points  of  distinction  between  a  general  appeal, to  tb 
public,  and  a  particular  appeal  to  a  highly-technical,  wel 
informed,    and    generally    well-educated    class    which 
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conservative,  and  very  shy  of  ordinary  publicity  methods. 
It  is  a  real  difficulty.  One  can  see  in  almost  any  trade  journal 
advertisements  of  both  classes :  the  one  which  is  but  a 
badly  designed  and  badly  printed  trade  card,  and  the  other 
much  better  designed  and  displayed,  but  which,  instead  of 
appearinsj  to  contain  information  from  one  intelligent  and 
capable  engineer  to  another,  is  more  like  a  performance  of 
one  publicity  merchant  "showing  ofY  "  for  the  edification  of 
others  in  the  Siime  line  of  business.  It  would  appear  that 
both  groups  have  much  to  forget,  and  much  to  learn  from 
each  other. 

The  first  thing  to  be  learnt  is  that  engineers  must  open 
their  minds  to  the  newer  ideas  in  marketing  their  goods, 
just  as  freely  as  they  do  to  the  latest  ideas  on  factory 
practice.  The  time  of  the  engineer  will  be  much  too 
valuable  in  the  future,  solving  executive  problems,  for  him 
to  devote  much  time  to  writing  advertisements,  so  that 
there  will  always  be  opportunities  for  the  professional 
publicity  man.  f^or  certain  of  the  latter  there  will  be  a 
great  field,  but  the  work  will  demand  quite  special  training. 
.  The  appeal  they  are  to  make  will  be  to  men  whose  general 
level  of  intelligence  and  education  is  \  ery  high,  and  will 
tend  to  become  higher. 

Much  of  the  newer  publicity  will  take  the  form  of  the 
distribution  of  the  latest  information  upon  technical 
subjects,  from  firms  who  specialise  in  certain  groups  of 
work.  There  is  no  reason  why  certain  of  this  information 
should  not  be  conveyed  through  the  advertisement  columns 
of  trade  journals,  in  short  telling  words — as,  in  fact,  it  now 
.  is  in  some  ca.ses.  Fuller  information  will  demand  circulars, 
booklets,  "  house  organs,"  &c. 

The  quantity  of  actual  printing  may  be  less,  but  its  dis- 
tribution should  be  more  intensive  than  dispersive,  and  the 
quality  much  higher,  both  in  matter  and  manner.  The 
very  latest  developmeuts  of  the  printer's  art  and  craft  must 
be  laid  under  tribute. 

The  most  ambitious  publicity  expert  will  find  ample 
business  to  be  done,  provided  he  can  forget  most  of  the 
things  he  learned  in  dealing  with  the  general  public.  It 
also  might  be  well  for  him  to  remember  the  aphorism  given 
in  the  American  paper  already  quoted,  that  "  Smart  adver- 
tising is  not  the  same  thing  as  good  advertising."  "Not 
by  a  jugful." 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers   are    ini'ited  to   submit    partieular.i   of  neio   or   improred 
'    dericea  and  ajyparatus,  which,  will  be  puhlished  if  considered  of 
tii/fifient  interest. 

The  "Securitas"  Fitting. 

We  have  received  from  Messbs.  Ward  *:  Goldstone,  Sampson 
Works,  SaJford,  Manchester,  a  pamphlet  (Xo.  A  24/.">)  relating  to 
thi"  '■  Securitas  "  attachment  for  fitting  immediately  above  lamp- 


spread  of  the  area  of  flame  on  a  flexible  cord.  The  fitment  shown 
(fig.  1)  has  been  adopted  by  many  leading  houses,  and  it  is  claimed 
to  be  etjually  effective  in  use  as  a  fire  preventer  in  heating  aa  well 
as  lighting  installations.  The  fitment  is  asbestos  packed.  In 
fixing,  the  clasp  should  be  thrown  well  back  and  the  cord  firmly 
placed  in  the  groove  before  fastening  ;  if  the  cord  is  too  thick,  a 
little  of  the  lining  may  be  cut  out. 

Bradawl  and  Countersink. 

Mr.  Leolixe  Edwards,  of  SI,  St.  Margaret's  Road,  Twickenham, 
has  rlevised  a  bradawl  which,  besides  making  a  hole  for  a  screw, 


Fid.  2.— Bradawl  and  Countersink. 

prepares  the  countersink  to  receive  the  head  of  the  screw.  As  will 
be  seen  from  the  figure,  it  is  quite  a  simple  tool,  and  being  a  time- 
saver  it  is  worthy  of  notice  in  these  days. 


BUSINESS  NOTES. 


^iG.  1. — "Securitas'  in  Position. 


holder  cord  grips,  for  which  article  we  understand  the  firm  hag 
taken  over  the  entire  selling  rights.  It  is  a  well-known  device, 
simple  in   design   and  application,  and   a  safeguard  against   the 


The  Need   for  a   Mark   of    Origin. — The    Portuguese 

Chamber  of  Commerce  and  Industry  in  London  has  taken  offices  at 
20,  Budge  Row,  Cannon  Street,  E.G.,  and  Mr.  Samuel  de  Lears  is 
hon.  secretary.  According  to  the  Times.  Mr.  de  Lears  stated  last 
week  that  before  the  war  it  was  a  German  practice  to  put  many 
things  on  the  Portuguese  market  as  British  goods,  simply  because 
the  people  of  that  country  showed  a  marked  preference  for  the 
manufactures  of  their  ancient  Ally.  Knives  were  sold  with  the 
word  "Birmingham"  stamped  on  the  blade,  when  all  that  was 
British  about  them  waa  that  the  i  blade  was  partly  manufactured  in 
England.  They  were  sold  at  cheaper  rates  than  British  manu- 
facturers could  market  the  well-made  and  properly  finished 
article. 

A  New  Swedish  Association. — According  to  a  Swedish 

commercial  newspaper,  a  meeting  of  representatives  of  the  elec- 
trical industry  has  recently  formed  a  new  organisation,  under  the 
title  of  the  Swedish  Electro-Industry  Association,  whose  object  is 
to  protect  the  common  interests  of  the  industry  in  so  far  as  they 
are  not  already  comprised  within  the  scope  of  other  organisations. 
The  interests  concerned  are  said  to  be  the  commercial  policy,  the 
establishment  of  a  sound  basis  for  the  settlement  of  business  trans- 
actions by  making  arrangements  in  regard  to  the  granting  of 
credits  and  conditions  of  delivery,  and  the  acquisition  of  rare  raw 
materials  on  common  account.  The  Association  further  intends  to 
devote  attention  to  the  standardisation  of  electrical  manufactures 
and  the  extension  of  the  use  of  electricity  throughout  the  country. 

Non-Ferrous  Metal  Industry  Act.— The  London  Gazeltf 
for  October  Sth  contains  a  list  of  further  licences  granted  under 
this  Act. 

The   Problem  of    Electrical  Supplies  for  Australia.— 

According  to  the  Melhoiniie  Af/i-  of  ,luly  l.'^th.  an  important  con- 
ference of  electrical  engineers  w.os  begun  in  Melbourne  on  July 
17th  to  deal  with  the  problem  of  ensuring  during  the  next  two 
years  a  maximum  supply  of  electrical  goods  from  overseas.  The 
delegates  were  engineers  attached  to  electrical  supply  undertakings 
from  all  over  Australia.  "  It  has  been  shown,  by  the  experience  of 
the  Victorian  Railway  Department,  how  difficult  it  is  now  to  secure 
electrical  goods  from  England  and  America,  owing  to  the  supplying 
firms  being  almost  exclusively  engaged  in  war  work.  All  the  large 
electrical  bodies  in  Australia  are  meeting  with  an  ever-increasing 
demand  for  power,  and  this  entails  the  need  for  increased  output 
and  more  machinery.  The  immediate  object  of  the  conference  is 
for  the  representative  of  each  supplying  body  to  compile  a  schedule 
of  what  electrical  goods  will  be  needed  during  the  next  two  years. 
These  needs,  it  is  understood,  will  be  grouped  together,  and  bulk 
orders  will  be  given  to  oversea  firms,  through  the  Department  of 
Munitions,  which  will  draw  the  attention  of  the  Munitions  Depart- 
ment in  London  to  the  needs  of  Australia.  It  is  anticipated  that 
such  grouping  and  the  advice  of  the  Munitions  Department  in 
Australia  will  do  a  great  deal  to  ensure  greater  and  more  adequate 
supplies.  When  completed,  the  result  will  be  reported  to  the 
Director  of  Munitions." 

Liquidations. — New  Vanadiu.m  Alloys,  Ltd.  —  This 

company  is  winding  up  voluntarily,  with  Mr.  T.  A,  Ward,  25,  Great 
Pulteney  Street,  London,  W.  1,  as  liquidator. 

Vennee's  Electrical  Cooking  and  Heating  Appliances, 
Ltd. — Meeting  November  12th,  at  85,  London  Wall,  E.G.,  to  hear 
an  account  of  the  winding  up. 

■  Union  Electric  Co.,  Ltd. — The  Controller  in  this  case  of 
winding-up  under  the  Trading  with  the  Enemy  Amendment  Act 
(Mr.  P.  D.  Leake)  has  applied  for  his  release. 
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Bankruptcy  Proceedings. — Akchibald    Maurice  Fkr- 

lirsos,  cleotririan.  \V:irrin>ctou.— Mr.  Re^'iatrar  Ridpway  held  a 
sitting  .it  Warriu^toii.  on  October  4th,  for  the  public  examination 
(if  this  debtor.  who!<e  atatement  of  affairs  disclosed  i^rosa  liabilities* 
of  £327  and  no  :iaset3.  In  answer  to  qiieationa  by  the  OHicial 
Receiver,  the  debtor  said  that,  after  doiut;  electrical  work  in  his 
home,  he  took  the  shop  in  Allen  Street  in  August,  l;tlt>.  Ht  attri- 
buteti  his  failure  to  illness  of  himself,  his  wife,  and  children.  He 
hiul  never  kept  projx>r  Ixioka  of  account.  It  was  point«<i  out  that 
the  debtor  had  lieen  on  the  wroujf  side  since  the  first  day  he  com- 
nience»l  business.     The  examination  w:is  cIos*»<l. 

Catalogues    and    Lists.— Mkssks.  E.    HenxNis   &   C'o.. 

Lrn..  2S.  Victoria  .Street,  London.  S.W.  1. — Twenty-pape  catalogue 
containinfr  an  illustrated  description  of  truck  tipplers  for  the 
rapid  dischar^re  of  railway  trucks.  The  first  tippler  built  in  this 
country  for  dealing  with  standard  railway  trucks  was  made  by 
Messrs.  Beunis  for  the  Jletropolitan  Klectric  Supply  Co.'s  works  at 
.•\cUm  Lane,  in  1903.  After  l.'jyeai-s'  active  service  the  tippler  ia 
stated  to  be  as  ^ood  as  ever,  though  many  detail  improvements 
h.ive  since  been  made.  This  plant,  also  one  installed  recently  to 
the  order  of  the  Government,  ia  described,  as  are,  briefly,  Bennis 
end  truck  tipplers  and  ash-Iiftinp  plant.  Copies  of  the  list  will  be 
sent  to  any  reader  who  applies  for  it. 

ME.SSK.S.  E.-C.  Gkammont  Si,  A.  Grammost,  220,  Route  d'Hey- 
rieus.  Lyons. — Brochure  deacribinsf  various  rail  bonds,  flexible 
and  rijrid,  trolley  wires,  A:c.,  together  with  technical  tables  and 
data. 

Wardle  Enginekrixg  Co.,  Ltd.,  UM,  Deansgate,  Manchester. 
— Illustrated  leaflets  ttivinu  brief  particulars  and  prices  of  "  Inver- 
lite  "  electric  lijrht  tittinsrs,  ceiling-type  fittings  for  half-watt  and 
one-watt  lamps,  and  external  reflector-type  for  half-watt  lamps. 

Messrs.  Ward  A:  Goldstone,  Sampson  Works,  Salford, 
Manchester. — Leaflet  describing  the  "  Securitas  "  attachment  for 
fitting  immediately  above  lampholder  cord  grips.  The  firm,  has 
taken  over  the  entire  selling  rights  for  this  article. 

Mr.  W.  .1.  HOBiiS,  121.  Victoria  Street,  S.W.  1.— Leaflet  des- 
cribing the  standard  motor  of  Messrs.  Portable  Electric  Motors, 
Limited,  which  weighs  under  10  lb.,  and  gives  out  0"3  B.H.P.  on 
A.I',  or  D.c.  circuits. 

Boole  Notices. — Farailai/  Noiisr  Jounnil.  Vol.  VIII, 
Xo.  1.  ims.  London  :  Farsuiay  House.  Southampton  Row.  W.C. 
— This  is  the  Michaelmas  term  number  of  the  Joiinuil,  and  it  con- 
tains, among  others,  an  article  on  the  Percentage  Error,  which  we 
re)uoduce  on  another  ]>age.  and  one  on  Irish  1'e.at  Utilisation.  The 
Summer  Term  Examination  results  are  also  given,  and  numerous 
interesting  college  notes. 

"  The  Applications  of  Electrolysis  in  Chemical  Industry."  By 
A.  J.  Hale.  Pp.  ix  -f  141!  :  5K  figs.  1918.  London  :  Longmans, 
Green  &  Co.     Price  7s.  Gd.  net. 

'■  The  Kearney  High-Speed  Railway."  By  E.  W.  0.  Kearney. 
Reprinted  from  the  Trausactiim.i  of  the  Society  of  Bkigineera. 
London  :  The  Society. 

'■  The  Teaching  of  Physics  in  Schools."  A  discusaion  at  a  meeting 
of  the  Physical  Society  of  London  on  .Tune  14th.  1918.  London  : 
Fleetway  Press,  Ltd.     Price  la.  net. 


LIGHTING  AND  POWER  NOTES. 


Accrington, — Wages. — An  application  for  the  award 
granted  to  the  engineering  trades  on  August  10th  to  be  extended 
to  the  electricity  works  employes,  has  been  referred  by  the  T.C.  to 
the  Committee  on  Production. 

Australia.— Qdeenslaxd. — The  City  Electric  Light  Co., 
of  Brisbane,  is  applying  to  the  Minister"  of  Public  Works  for 
authority  to  supply  electricity  within  the  shire  of  Toombul. 

With  reference  to  the  refusal  of  the  Treasurer  to  grant  an  Order 
empowering  the  City  E.L.  Co.  to  supply  electricity  to  local  autho- 
rities, it  was  stated  in  the  Legislative  Assembly  that  the  Govern- 
ment considered  it  inadvisable  to  grant  further  Orders  to  private 
persons  or  companies. 

The  Longreach  Council  has  taken  steps  to  secure  a  loan  of 
£100,000  for  an  E.L.  installation.— 7>«^e/-.v. 

Xew  Socth  Wales.—"  Some  Notes  on  the  Metropolitan  Electric 
Power  Supply  of  the  Xew  South  Wales  Railwav  Commisaioners  " 
was  the  title  of  a  paper,  read  on  July  .'.tli,  by  Mr.  0.  W.  Brain, 
M.I.E.E..  before  a  meeting  of  the  New  South  Wales  Section  of  the 
Electrical  Association  of  Australia.  Mr.  Brain  briefly  recounted 
the  developments  which  led  to  the  establishment  of"  the  power 
house  at  White  Bay.  The  decision  to  electrify  the  city  railway 
system  made  it  necessary  to  build  a  great  generating  plant,  which, 
while  meeting  present  needs,  should  be  sufficiently  elastic  bo  keep 
ahead  of  future  demands  without  tying  up  capital  earlier  than 
necessary.  The  ^\'hite  Bay  power  house,  when  complete,  will  have 
coat  £1,000,000.  The  completed  power  house  will  burn  1,000  tons 
of  coal  per  day.  which  ig  handled  mechanically,  while  a  suction 
system  deals  with  the  ashes.  The  plant  utilises  no  less  than 
1 2.000.000  gallons  of  water  per  hour  for  condensing  purposes.  This 
is  drawn  from  a  deep  level  in  White  Bay,  and  discharged  into 
Rozelle  Bay.  The  turbine  room,  when  completed,  will  house  turbo- 
generatora  of  200,000- H. p.  capacity.     War  and  other  eauaes  have 


delayed  the  completion  of  the  station,  and  it  was  not  until  last 
May  that  a  full  working  equipment  for  ordinary  operation  was 
available.  The  output  in  KW. -hours  in  May  was  4,928,828,  with  a 
maximum  hourly  load  of  l."i,800. — Hiidiieij  Slornhig  Herald. 

Barrow-in-Furness. — Phick  Incrkase. — The  T.C  has 

increasi-d  the  charges  for  electricity  as  follows,  from  the  last 
September  meter  reaiiings  : — Flat  rate  and  demand  system,  by 
10  percent.  :  prepayment  meters,  flat  rate,  to  1  Jd.  per  unit,  plus 
30  per  cent.  :  jirepayment  meters,  demand  system,  fixed  chart' es  to 
be  aiivanced  by  2d.  |H'r  week. 

Bradford. — M.mns  Kxtknsions. — Tin;   K.L.  Coiimiittec 

recommends  an  application  for  power  to  borrow  X2.809  to  iiover 
expenditure  on  mains  extensions  ;  the  extension  of  the  mains  at 
Bowling  Iron  Works,  including  transformer  chamber  equipment, 
at  a  cost  of  £1.230,  has  been  authorised. 

Brighton. — Nk«  Pi,ant. — The  T.C.  lias  adopted  a  report 
of  the  E.L.  Committee  recommending  that  an  order  be  place<l  for  a 
4,000-KW.  generating  set,  at  a  cost  of  £30,424. 

Prick  Incrkask. — The  Corporation  has  increased  the  cliargca 
for  electricity  for  lighting  to  a  flat  rate  of  7d.  iier  unit. 

Continental. — Geujianv. — The   Railway  Admin istrat  ion 

at  Frankfort  h;us  erected  a  power  station,  using  sis  fuel  the  "culm" 
or  dust  constituted  by  particles  of  coal  driven  from  the  fire-box 
into  the  smoke-box  immediately  under  the  funnel.  These  particles. 
which  are  only  partially  burnt  and  coked,  give  a  fuel  similar  to 
dross  coke,  and  of  3,000  to  4.000  calories.  The  engine  room  of  the 
station  includes  two  sets  of  steam  turbines,  and  generates  three- 
phase  current  at  6,(iO0  volts.  It  greatly  relieves  congestion  at  the 
city  electricity  works.  The  cost  of  generating  in  this  way  is  low, 
and  results  in  a  considerable  saving  to  the  railway  authorities.  < 

The  Voxxischi-  Xeitxiiq  says  that  owing  to  lack  of  coal  the 
municipal  electricity  works  at  Cassel  have  discontinued  the  supply 
to  factories  and  other  works.  Railway  traflRc  in  the  district  has 
lieen  coniiiletely  stopped. 

Poland. — The  Polish  Electrical  Co.  has  been  organised  at  KieUe 
to  construct  and  exploit  new  and  existing  electric  power  stations 
in  towns  and  districts.  Prominent  landowners,  industrialists,  and 
engineers  are  the  founders. — (Hus  yaiuulii. 

Falkirk. — Fi'kl  AVastage. — Speaking  at  a  pnblic  meetinL' 
last  week,  Councillor  Logan  referred  to  the  waste  of  coal  in 
Falkirk.  The  Corporation  electricity  works  was  unable  to  supply 
power  for  all  the  manufacturing  concerns  in  the  town,  and  tlir 
Coal  Board  Officer,  having  taken  a  census  of  the  coal  uscil  for  power 
purposes,  found  that  one-half  of  the  concerns  in  the  town  were 
making  their  own  electricity,  and  using  1.5,000  tons  of  coal  per 
year,  while  the  other  half  were  supplied  by  the  Corporation,  which 
used  only  r),.'J0O  tons  annually. 

Hereford. — Loan   Sanction. — The    T.C    has    received 

sanction  to  a  loan  of  £9,894  for  further  sums  spent  in  connection 
with  the  supply  of  electricity  to  a  new  Government  factory. 

Ilford.^K-'>:TENSi<)N,s. — Messrs.  Hughes  X-  Sons  have 
applied  to  the  T.C.  for  the  electric  supply  mains  to  be  extended  to 
their  works  at  Hainault. 

Leeds. — Loan  Sanction. — The  Electricity  Coniniittec 
has  received  the  sanction  of  the  L.G.B.  to  the  borrowing  of  £23,33ii 
for  the  purchase  of  a  O.OOO-KW.  turbo-alternator  and  oondensins' 
plant,  ,V;c..  at  the  electricity  woria,  on  condition  that  £lG.li70  (less 
any  sum  realised  from  the  sale  of  the  superseded  plant )  be  defrayed 
out  of  current  revenue. 

London. — Makylebone. — The  Council  is  seeking  powei 

to  increase  its  charges  for  electricity. 

E.L.  Charges. — The  B.  of  T.  has  substituted  for  the  rates  pre- 
scribed for  general  electricity  supply  in  the  City  of  London  E.L. 
Order,  1899,  the  rate  of  6d.  per  unit  for  one  year  from  October  1st 
last. 

The  County  of  London  E.S.  Co.  has  given  notice  of  a  further 
increase  in  the  charges  for  electricity  for  lighting  purposes  of 
1.")  per  cent.,  making  45  per  cent,  over  pre-war  charges. 

IsLlNGl'ON. — Price  I>'Crease. — From  the  commencement  of  tb? 
Christmas  quarter  the  charges  for  electricity  supplied  by  the  B.C. 
are  to  be  advanced  as  follows  ; — Energy  sold  at  Id.  per  unit  or 
under,  by  50  per  cent,  (making  100  per  cent,  on  pre-war  charges) : 
energy  sold  at  above  Id.  per  unit,  by  16'  per  cent,  (total  increase. 
50  per  cent.") ;  public  lighting  by  Jd.  per  unit,  making  the  piesciil 
charge  2  id. 

Manchester. — E.xtensions. — At  a  meeting  of  the  Cor- 
poration, last  week,  it  was  stated  that  it  might  be  necessary  to 
start  the  scheme  for  the  extension  of  the  electricity  works  at 
Barton  sooner  than  was  intended,  and  a  clause  is  to  lie  inserted  in 
the  Bill,  to  be  promoted  next  Parliamentary  session,  for  authority 
for  the  E.L.  Committee  to  use  the  water  from  the  Ship  Canal  at 
Barton. 

Marsden. — Proposed  E.L. — The  U.D.C.  has  decided  to 
meet  a  iei)resentative  of  the  Electrical  Distribution  of  Yorkshire 
with  regard  to  the  application  of  the  company  for  a  prov.  order  to 
supply  electricity  within  its  area. 

Newcastle-on-Tyne.— E.L.    Charges.— The   B.  of  T. 

has  informed  the  Corporation  that  it  is  not  prepared  to  reduce  the 
maximum  cjiarges  which  the  E.L.  companies  are  allowed  to  charge. 
In  a  report  on  the  matter,  the  Parliamentary  Committee  states 
that  no  further  steps  can  he  taken,  and  meanwhile  instructions 
have  been  given  for  the  accounts  of  the  companies  to  ba  inspected 
from  time  to  time  by  the  City  Treasurer. 
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Newcastie-under-Lyme. — Price    Increase. — The  T.C. 

iiaa  ajfreed  to  the  recommendatiou  of  the  Electricity  Committee 
that,  as  from  iictober  let  last,  the  war  advauces  on  lighting  and 
power  charyea  be  .'■o  per  cent. 

New  Zealand. — The  importance  of  the  Electric  Poiver 

Board's  Bill  to  agricultural  and  pastoral  interests  in  New  Zealand 
was  the  suliject  of  a  recent  address  before  a  Conference  of  the 
New  Zealand  Council  of  Agriculture  by  the  President  of  the  South- 
land League.  He  stated  that  the  Electric  Power  Boards  Bill, 
which  had  already  been  laid  upon  the  table  of  the  House  of  Repre- 
sentatives by  Sir  Josei>li  Ward,  was  drafted  with  two  objects  in 
view  :  first,  to  make  it  possible  for  a  Board  elected  by  the  rate- 
payers to  g:enerate  electric  power  and  distribute  it  within  any  dis- 
trict not  coming  within  the  scope  of  any  existing  or  contemplated 
Government  scheme  ;  and,  second,  to  purchase  electrical  energy 
from  the  Government  or  other  available  source  and  distribute  it 
within  a  defined  area.  Such  a  measure  would  make  it  possible  for 
farming  districts  to  have  equal  facilities  with  the  towns  so  far  as 
electrical  energy  was  concerned.  It  would  also  eliminate  the  pre- 
sent tendency — due  to  the  electrification  of  the  towns — for  the 
people  to  drift  into  them  from  the  country. 

Provision  was  made  whereby  the  Board  might  supply  power  to 
consumers  within  the  boundaries  of  an  "  outer  area "  at  special 
rates,  and — with  the  approval  of  the  Governor-General — two  or 
more  districts  might  "'  link  up "  their  systems  or  amalgamate 
their  undertakings,  to  tlieir  mutual  advantage.  A  resolution  was 
passed  by  the  Conference  urging  the  necessity  for  a  State  hydro- 
electric scheme.  / 

,     Plymouth. — Price  Increase. — The  E.L.  Committee  has 

increased  the  charges  for  electricity,  from  October  1st  last,  by  Jd. 
for  lighting  purposes,  making  4  Jd.  per  unit,  and  by  id.  per  unit  for 
power. 

Salisbury.  —  Price    Inckease. — The    E.L.    Co.    has 

increaseil  the  price  of  electricity,  from  Octoter  1st  last,  by  a  further 
10  per  cent.,  with  a  maximum  of  Sd.  per  unit. 

Silsden. — Proposed  E.L. — -By  the  uastint;  vote  of  the 
chairman,  the  U.D.C.  has  decided  not  to  entejtain  the  overtures 
made  by  the  Yorkshire   E.P.  Co.  for  the  discussion    of    lighting 

projects.  ' 

Skelmanthorpe.  —  Prov.    Order.  —  The   U.D.C.    ha.s 

ajiproved  the  apjilication  of  the  Electrical  Distribution  of  York- 
sliire  for  a  prov.  order  to  supply  electricity  within  its  area. 

St.  Helens. — Price  Increase. — The  Electricity  Com- 
mittee has  increased  the  charges  for  energy  for  lighting  and  power 
by  a  further  20  per  cent. 

Warrington. — YisAh's    Working. — The   income  of   the 

Corporation  electricity  department  for  the  past  year  was  £50,384, 
and  the  expenditure  CSn.ilOl,  leaving  a  gross  profit  of  £14,430, 
compared  with  £12,J)2G  in  the  previous  year.  The  net  profit  wa-s 
.t5,024,  against  £4,171,  and  this  favourable  result  was  largely  due 
to  the  enlianced  price  received  for  motors  and  fittings.  A  sum  of 
£2,00(1  was  appropriated  for  relief  of  the  rates.  The  total  capital 
expenditure  to  date  i3£14t;,710,  and  the  debt  outstanding,  £10.5,^42  ; 
the  reserve  fund  amounts  to  £11,000.  and  the  sinking  fund  to 
(•11.12S. 

York. — Price    Increase.— The    Electricity  Committee 

reCammends  that  the  price  of  electricity  be  advanced  to  50  per  cent.  . 
abote  pre-war  rates. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Queensland. — A  Bill  has  been  introduced 

in  the  Legislative  Assembly  providing  for  the  purchase?  of  the 
Brisbaue  tramway  undertaking  by  the  Government,  and  its  sub- 
sequent control  by  the  municipal  authorities.  ' 

Barrow-in-Furness. — Unsatisfactory  Service.  —  The 

Cor^xiriition  has  arranged  for  a  deputation  to  meet  the  B.  of  T. 
respecting  the  unsatisfactory  tramway  service  in  the  town,  and 
Messrs.  Vickers  and  the  Tramway  Co.  have  been  asked  to  send  repre- 
sentatives to  the  meeting.  The  Corporation  has  instructed  the 
Parliamentarv  Committee  to  consider  the  promotion  of  a  Bill 
authorising  tlie  Corporation  to  run  a  motor-bus  service. 

Batley  and  Birstall. — Unsatisfactory  Service.— The 

local  Chamber  of  Commerce  and  the  Tradesmen's  Association  are  to 
wait  upon  the  Yorkshire  (Woollen  District)  Electric  Tramways  Co. 
to  express  their  dissatisfaction  with  regard  to  the  service  and  fares 
on  the  company's  system. 

Birmingham. — Wages. — The  Committee  on  Production 

has  awarded  an  increase  of  3s.  6d.  per  week  to  Corporation  elec- 
tricity and  car-shed  employes  over  18.  and  Is.  9d.  to  those  under  18. 
Non-certifited  department  workers  are  to  receive  5s.  per  week  if  over 
18,  and  2s,  lid,  if  under  18  ;  the  award  in  connection  with  the  tratli<; 
deiiartmentof  the  tramway  undertaking  h.-is  been  deferred  jiending 
the  national  movement  between  the  National  Transport  Workers' 
Federation  and  the  Municipal  Tramways  Association. 


Bradford.  —  Accident     Claims.  —  The     compensation 

claims  arising  out  of  the  recent  tramway  accident  at  Allerton.  by 
which  a  driver  lost  his  life  and  a  number  of  passengers  received 
injuries,  have  been  settled.  There  were  22  claims,  and  the  total 
amount  of  allowances  was  £1,237. 

Parcel  Service.  —  The  Traffic  and  Fares  Sub-Committee 
recommends  that  the  advance  of  25  per  cent,  in  parcel  rates  on  the 
tramways,  sanctioned  by  the  T.C.  on  October  10th,  1916,  be  increased 
to  50  per  cent. 

Bristol. — The  (,'orporation  has  referred  to  its  Docks  Com- 
mittee a  suggestion  that  the  railway  companies,  the  Road  Board, 
and  the  Corporation  should  construct  a  tunnel  suitable  for  rail  and 
road  transport  under  the  River  Avon  between  Avonmouth  and 
Portishea<l. 

Continental.  —  Austria.  —  An    advertisement    of    the 

Austrian  Siemens-Schuckert  Werke  gives  some  particulars  of  the 
new  railway  line  from  St.  Polten  to  Mariazell.  It  is  9r3  km.  long 
and  of  7(>(i-mm.  gauge.  The  greatest  gradient  is  27  per  cent.  :  the 
pressure  of  the  line  conductor  is  G,(lO(i  volts,  at  2."i  cycles  per  second. 
The  weight  of  the  locomotives  used  is  47  tons,  and  each  is  fitted 
with  two  25II-H.P.  motors.  The  normal  sjjeed  is  35  km.  per  hour, 
and  the  normal  tractive  effort  of  each  locomotive  3,800  kg. 

It  may  interest  our  readers,  says  the  Scieiititif  American,  to 
learn  that  the  Yienna  tramway  conductresses  are  dressed  from 
head  to  foot,  including  their  boots,  in  paper. 

Switzerland. —  It  is  reported  in  the  daily  Press  that  a  strike  of 
tramway  servants  is  in  progress  at  Geneva. 

Glasgow.— Skip-stop  SvsTEM.^The  Tramways  Com- 
mittee, for  the  purpose  of  economising  power,  has  adopted  the 
skip-stop  system  on  certain  quiet  routes. 

Hull. — Year's  Working. — There  was  a  s^ross  surplus  of 

£41,297  on  the  working  of  the  Corporation  tramway  department 
for  the  year  ended  March  31st  last,  the  income  being  £188,219  and 
the  expenditure  .£  14(),922.  Passengers  carried  numbered  63,089,709, 
and  4,124,851  car-miles  were  run.  In  the  previous  year  the 
respective  figures  were  :— Surplus,  £43,411;  income,  £164,190; 
expenditure  (not  including  payments  to  employfe  with  H.M. 
Forces),  £120.779  ;  passengers,  54,125,213  ;  and  car-miles, 
4,200,426,  The  working  expenses  included  traffic  expenses, 
£70,004  C4'(i7d.  per  car-mile)  ;  general  expenses,  £13,592  ('79d. 
y>er  car-mile):  repairs  and  maintenance,  £37,114  (2'16d.  per  car- 
mile)  ;  power  expenses,  £17,740  (I'OSd.  per  car-mile);  and  allow- 
ances to  employes  with  the  Forces,  US, 470.  Interest  on  loans 
amounted  to  £17,S20  :  loan  instalments  to  .£16,150:  £3,0(19  was 
contributed  to  the  borough  funds,  and  £8,751  to  the  reserve  fund. 

Ilford.— Electricitv  Charges. — The  Electricity  and 
Tramways  Committees,  at  a  joint  meeting,  decided  that  electricity 
supplied  for  traction  purposes,  for  the  year  ended  March  31st  last, 
be  charged  for  at  1 5d.  net  per  unit. 

London. — A  decorated  tramcar,  lent  by  the  Ij.U.T.,  was 
used  as  a  travelling  bank  at  Eiling  and  Acton  this  week  in  con- 
nection with  the  War  Loan  campaign. 

At  Brentford  on  Saturday  night  a  L.U.T.  tramcar  failed  to  take 
the  points  and  was  derailed. 

Paisley. — E.S.  Failure. — Owing  to  a  bl•eakdo^^l  at 
the  electricity  works  on  Thursday,  last  week,  the  Paisley  and 
district  tramway  service  was  held  up  for  several  hours  ;  later,  energy 
was  obtained  from  the  Clyde  Valley  Co..  and  the  cars  were  able  to 
tettim  to  the  depots. 

Reading. — Tears    Working. — The    accounts    of    the 

Corporation  tramways  for  the  year  ending  March  3l9t  last  show  a 
net  capital  expenditure  of  £230.789.  against  £231.629  last  year. 
The  revenue  was  £44,597,  against  £56.797.  and  the  expenditure 
£38,874.  against  £48.397,  leaving  a  net  surplus  for  the  year  of 
£5,723,  against  £8,400  last  year:  £1,723  was  put  to  the  reserve 
fund,  which  now  stands  at  £24,122,  and  £4,000  went  to  the  ieliet 
of  rates.  The  sinking  fund  stands  at  £80,183.  The  passengers 
carried  during  the  year  numbered  10,919,533,  a  decrease  of 
2,852,065;  the  units  generated  were  1,299,968.  a  decrease  of 
101.992,  at  a  cost  per  unit  of  r38d.,  against  r.53d.  last  year. 

St.  Helens. — Tramway  Lease. — The  Corporation  is 
negotiating  with  the  Tramway  Co.  for  an  eTtensiOn  of  the  lease 
for  five  years. 

Stockton-on-Tees. — Proposed    Purchase. — The   T.C. 

has  decided  to  co-operate  with  Thornaby  in  the  purchase  of  the 
part  of  the  Middlesbrough,  Stockton,  and  Thornaby  tramway 
undertaking  within  the  borough,  and  suggests  that,  in  regard  to 
the  division  of  the  expenditure  and  income,  the  proportions  should 
be  :  Stockton,  three-fourths  ;  and  Thornaby,  one-fourth. 

Turkey. — It  is  stated  that  Damascu.s — the  oldest  city  in 
the  world — was  the  first  city  in  Turkish  territory  to  have  electric 
tramways  and  lighting. 

Wigan. — Overcrowded  Cars. — No  tramway  car  should 
be  carrying  82  passengers  when  46  is  the  proper  number,  said  the 
coroner  at  an  inquest  on  a  girl  who  fell  from  a  workmen's  car  and 
was  killed. 

York. — Increase  of  Pares. — The  Tramways  Com- 
mittee recommends  that  application  be  made  to  the  B.  of  T.  for 
powers  to  advance  the  tramway  fares  by  50  per  i^ent, 
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TELEGRAPH  AND  TELEPHONE  NOTES. 


Italian  Wireless  Press. — An   Italian  AVireless  Agencj 

has  been  incorporated  for  the  distribution  of  news  to  the  Oversea 
Press.  Four  steamship  companies,  two  banks,  and  the  Ansaldo  Co. 
are  araonsr  the  shareholders  of  the  new  corjmration.  which  will 
start  business  the  imiment  the  war  ends  ami  the  (iovernnient 
releases  the  wireless  stations. 

Japan. — Owing  to  a  severe  storm,  telegraph  cables  and 
wires  to  Japan  have  been  almost  completely  interrupted,  and 
telesrrams  from  Shanghai  take  four  days  to  reach  Tokio. 

Panama. — Tlio  Win/iss  World  records  tlie  establishment 
of  a  new  wireless  station  at  lialboa.  at  the  entrance  to  the  Panama 
Canal,  from  which  time  si^fualsare  radiated. 

The  Poulsen  System. — According  to  The  Steamship,  the 
U.S.  Government  has  paid  the  Poulsen  Wireless  Co.  .-CS")!!,!"!!!  for 
the  existiufr  \vireles8  plants  of  the  Poulsen  Co.  in  .Vmerica,  and  the 
right  to  use  the  Poulsen  patents  on  all  Government  wireless  stations 
as  well  OS  vessels  of  the  U.S.  Navy  and  ships  of  the  Emergency 
Fleet  Corporation.  The  high-power  plants  in  the  Pliilippine 
Islands  and  Sandwich  Islands  are  »iuipped  with  the  Poulsen 
apparatus.  The  2J-KW.  stations,  it  is  said,  have  a  radius  of  l.uun 
to  1.2(10  miles.  The  manufacture  of  these  arc  seta  of  small  power 
for  ships  and  local  use  has  now  been  made  possible  on  a  commercial 
scale.  Formerly  the  commprcial  production  of  aic  sets  was 
restricted  to  high-power  plants. 

Trunk  Telephone  Delay. — The  Postmaster-General  states 

that,  owing  to  tlie  great  number  of  naval,  military,  and  other  calls 
of  national  importance  entitled  to  priority  on  the  telephone  trunk 
lines  which  are  now  made  from  London,  it  is  impossible  to  estimate 
with  any  degree  of  accuracy  the  amount  of  time  which  will  elapse 
before  particular  private  calls  can  be  effected  or  to  give  subscribers 
any  reliable  information  on  the  subject. 

United  States. — Mr.  Theodore  Vail,  president  of  the 
American  Telephone  and  Telegraph  Co.,  announces  the  completion 
of  a  satisfactory  arrangement  with  the  Government  for  the  war- 
time control  of  the  telegraph  and  telephone  lines.  The  allowance 
made  by  the  Government  covers  fixed  charges  and  dividends  at 
current  rates  on  outstanding  stock,  or  any  which  may  be  issued. 
The  allowance,  it  is  expressly  stated,  is  not  to  be  the  basis  for  a 
valuation  of  the  jiroperties. — The  Times. 


CONTRACTS  OPEN  AND  CLOSED. 

OPEN. 

Australia. —  Queexsland.     November   29th.     Electrjc 

lifts  for  the  Department  of  Public  Works,  Brisbane. — Imlu.itrial 
AuMralian  and  Mhn,„j  Stciinlai;/. 

Bedford. — November  13tli.  Two  water-tube  boilers, 
mechanical  stokers,  and  induced -draught  plant  for  the  Corporation. 
See  our  advertisement  pages  October  4th. 

Portsmouth.  —  October  l.'l.th.  Tramways  Committee. 
Six  months'  supply  of  stores,  including  various  electrical  items. 
See  "  Official  Notices "'  September  27th. 

South    Africa.  —  Johannesburg.  —  November    27th. 

Municipal  Council.  2,000  copper  ribbon  bonds,  and  2,000  copper 
solid  bonds  (Contract  No.  424).  A  copy  of  the  specification  can 
be  seen  at  the  Inquiry  Office  of  the  Department  of  Overseas 
Trade  (Development  and  Intelligence).  London. 

Stockton-on-Tees. — October  12th.  Electrician's  work  at 
new  maternity  home.     Borough  Engineer,  Victoria  Buildings. 

Warrington. — October  22nd.  Water-tube  boiler,  for  the 
Electricity  Department.     See  our  advertisement  pages  October  4th. 


CLOSED. 

Australia. — P.M.G.'s  Department,  Queensland  : — 

Telephone  material,  f67.— Western  Electric  Co.  (Aust.),  Ltd.  -,    do.  f  CO.— 
B.  I.  &  Helsby  Cables,  Ltd. 

Commonwealth  Naval  Dockyard  : — 
Two  Igranic  automatic  starting  panels  for  4G0/550-B.H.F.  motors,  £1,932 ; 
one  do.  tor  60-b.h.p.  motor,  ±'139;  two  do.  tor  3-b.h.p.  motors,  £61;  two 
do.  for  7-B.H.p.  motors,  £68  j  one  set  of  spares,  £37.— Noyea  Bros. 
(Sydney),  Ltd. 

Melbourne.— Electric  Supply  Committee  : — 

S;x200amp.,  6,600-Tolt  switches,  £330.— Electric  Equipment  Manufacturers, 
Ltd. ;  200  10-amp.  a.c.  meters,  £360.— Australian  General  Electric  Co. 
Electricity  Department  : — 

1,000  condenser  tubes,  £71i2.— John  Danks  &  Sons,  Pty.,  Ltd. 
Commonwealth  P.M.G.'s  Department  :— 
Automatic  telephone  material  for  New  South  Wales,  £626.-Automatic 
Telephones  (Aust.),  Ltd. 

Victorian  Railways  Department  : — 

Electric  meters  for  power  signalling.— Warburton  Frankl,  Ltd. 
Commonwealth  Railways  : — 

Cells  for  lighting  equipment,  Port  Augusta,  £618.— M,  C.  Coates. 
Victorian  State  Coal  Mine  : — 

Electric  flat  irons,  20s.  each.— AustraUan  General  Eleotrie  Co. 

—Tenaeri, 


Belfast.— Electricity  CoiiiiiiiLtee  : — 

Two   0.000-KW.  turbiialteniBtors  with  condensing   plant,  4o.,  and   one 
300-Kvv.  balancer  booster,  £71,S9;l.— British  Thomson. Houston  Co.,  Ltd. 

Four  48,000-Ib.  water.tube  boilers,  &c. ;   four  fuel  cconomisers,  and  two 
steol  chimneys,  Ac.  £82,516.— Stirling  Boiler  Co.,  Ltd. 

Two  electrically-driven  boiler  feed  pumps.  fL.'ies.— Holden  &  Brook,  Ltd. 

Accumulators.  £4,414.— Tudor  .Accumulator  Co.,  Ltd. 

Rotary  converters,  f  30,013.- Vickers,  Ltd. 

Static  tvansfoiTnei-?,  £9.162.— Siemens  Bros.,  Ltd, 

—Ketfait  Newt  l.eUtr. 

Barrow. — T.<\     Contracts   placed    in   connection   with 

electricity  extensions  : 

Cliequerplates  and  iron  work  for  turbo-alternator  foundations.  -Babccck 

and  Wilcox,  Ltd.,  £3il. 
l-'eed  tank.-  Trederick  Braby  &  Co.,  Ltd.,  £95. 
Wrought-iron  pipes  and  fittings. —Messrs.  JohnSpeneer,  Ltd.,  £55. 
Cable  to  turbo-alternator. -B.I.  4  Helsby  Cables,  Ltd.,  £91. 
Glazed  bricks  and  tiles.— Leeds  Firenlay  Co.,  Ltd.,  £42. 
Alterations  and  additions  to    e.h.t.    switchgear    for    turbo-alternator.— 

B.T.ll.  Co.,  Ltd.-£474. 
Three  ironclad  i-:.h.t.  switch  panels. — Ferranti,  Ltd.,  £460. 
Cables  for  supply  to  permanent  houses. — B.  I.  &  HelHliy  Cables,  Ltd.,  £1,205. 
Meters.— General  Electric  Co.,  Ltd.,  £467. 

Bradford. — Tramways  Committee  : — 

nick,  Kerr  &  Co.,  Ltd.— One  pair  of  special  traction  motors. 

Cole  Marcbent  &  Morloy,  Ltd.— 60  tons  of  brake  shoes,   at  5  per  ceiil. 
adviini'e  on  previous  price. 

Hadlields,  Ltd.— Point  fittings,  4c.,  £73. 

Clay  &  .\tkinson.  —Parts  of  automatic  point  controlIei'S,  £54. 
Electricity  Committee  : — 

Clay    Cross    Co.,    Ltd.— C'ast-iron    water  pipes    for    Noa.  5  and  6    turbo- 
generators for  Valley  Road  works. 

Heenan  &  Proude,  Ltd.— Three  wet  air  filters. 

Bertram  Thomas.— One  au.xiliary  switchboard  for  transformer  chamlier. 

Ilford. — The  U.D.C.  has  placed  an  order  with  the  makers 
of  its  "  Orwell "  wagons  for  an  electric  tipping  gear,  at  .t.'JO. 

Leek. — U.D.C.  Electricity  Committee.  Twin  cylinder 
gas  engine.    National  Gas  Engine  Co.,  Ltd. 

Lnton.— T.C.     T.  &  E.  Neville,  £4,207.    E.\tension  of 

electricity  station  buildings. 

South  Africa.— JoiiANNESBUKG. — T.C.  : — 

One  .500.KW.  i>.c.  generating  set,  and  one  400-KW.  do.— Langlaagte  Estatf 
and  Gold-mining  Co.,  Ltd.,  £6,000. 
Cape  Town. — Messrs.  Edward  A.  Shaw  &  Co.     Wiring  for  elec- 
tric lighting  and  bells  of  "  Leeuwenhof,"  the  Cape  residence  of 
Mr.  Isaac  Lewis,  of  Messrs.  Lewis  In.  Marks,  .Johannesburg,  £484. 

Stratford. — T.C.  Electricity  and  Tramway  Departments  : 
Doulton  &  Co.,  7.">0  yd..  3i-in.  diam.,  4-way  Doulton  conduits, 
7s.  2Jd.  per  yd.  net ;  450  brown  glazed  stoneware  tile  covers, 
stamped  "  electricity,"  .5d.  each  net. 

Stepney. — Electricity  Committee  : — 

E.  Foster  &  Co.— 10,904  tons  of  coal,  at  from  2Cs.  2d.  to  29s.  7d.  per  ton. 
A.  Blackman  &.  Co. — 2,000  tons  of  coal,  at  28s.  lid.  per  ton. 
Rose,  Smith  &  Co.— 250  tons,  at  26s. 


FORTHCOMINQ     EVENTS. 


Association  of  Engineers-in-Charge.- Saturday,  October  12th.  At  I.SO  p.m. 
At  St.  Bride's  Institute,  E.G.  Address  on  "  Fuel  Economy,"  by  Mr.  I). 
Wilson.  Technical  Adviser  to  the  Coal  Controller  of  the  B.  of  T. 

Birmiilgbam  and  District  Electric  Club.— Saturday,  October  12th.  At 
tb.'  Suan  Ib.ttI,  New  Sir.  ,t,  Birmingham.  At  7  p.m.  Paper  on  "  Some 
MiHieni  .\iiplications  of  tl],- Gyroscope,"  by  Mr.  11.  P.Stevenson. 

fSorth  of   England   Institute  of   Mining  and  Mechanical  Engineers.— 

Siituiday,  (Xtobei-  12tli.    At  2  p.m.    At  Neville  Hall,  Neweastle-on-Tyiie. 
(^ifueral  meeting. 

Manchester  Association  of  Engineers.  —  Saturday,  October  lath.  At 
6  :10  p.m.  At  the  Grand  Hotel.  Presentation  of  the  Constantine  Medal  tn 
Mr.  C.  A.  Edwards,  for  bis  paper  on  "The  Hardening  and  Tempering  of 
Steel,"  and  inaugural  address  by  the  President,  Mr.  J.  Butterworth. 

Institution  of  Electrical  Engineers  (Western  Centre).— Monday,  October 
14th.  At  7  p.m.  At  the  Merchant  Venturers  Technical  College,  Bristol. 
Address  by  the  Chairman,  Mr.  H.  I.  Rogers. 

Junior  Institution  of  Engineers  (North-Eastern  Section).  —  Tuesday, 
October  16th.  At  7.16  p.m.  At  the  Mining  Institute,  Neville  Street, 
Newcastle-ou-Tyne.  Discussion  on  "  The  Goal  Conservation  Sub-Com- 
mittee's Report,"  to  be  opened  by  Mr.  M.  Ward. 

Electrical  Power  Engineers'  Association  (Sheffield  and  District 
Section). — Wednesday,  October  16th,  At  the  Royal  Victoria  Station 
Hotel,  Sheffield.  At  6.45  p.m.  Address  by  the  President  and  one  of  the 
Vice-Presidents  of  the  Association  on  "  Present  Activities  and  Progress  of 
the  Association." 

Industrial  Reconstruction  Council.- Wednesday,  October  16th.  At4.30  p.m. 
At  the  Saddler's  Hall,  Cheapside,  E.G.  Address  on  "Principles  of  Recon- 
struction," by  the  Rt.  Hon.  Christopher  Addison,  M.P.,  Minister  of 
Reconstruction. 

Institution  of  Mechanical  Engineers.— Friday,  October  18th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  General 
meeting. 


Corrosion  by  Earth  Currents  of  Electric  Railways.— 

The  corrosion  of  gas  and  water  pipes  and  of  the  sheaths  of 
cables  has  given  considerable  trouble  in  Switzerland,  and  on 
this  account  a  joint  committee  of  the  Swiss  Gas  and  Water 
Institute,  the  In.stitute  of  Swiss  Secondary  Railways,  and  the 
Swiss  Electrotechnical  Institute  was  foiined  to  inquire  into 
and  report  upon  the  matter.  The  first  report  of  the  com- 
mittee has  now  been  issued. — Bulletin,  Schwei,zeTiacheT  Elek- 
trotechnicher,  July,  1918. 
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AN     URGENT     APPEAL     TO     ALL. 


We  have  occasionally  appealed  to  our  readers  on  behalf  of 
certain  funds  connected  with  the  electrical  and  allied  trades. 
Such  appeals  have  been  responded  to  heartily  when  the 
justice  of  the  appeal  has  been  realised.  During  the  war  we 
have  opened  our  columns  to  make  known  the  claims  of  some 
funds  not  exclusively  electrical — assisting  Belgian  refugees, 
our  blinded  heroes,  the  orphans  of  France,  and  others  who 
have  been  made  the  victims  of  the  Prussian  monster.  We 
believe  that  the  sufferings  of  the.se  have  gone  home  to  the 
heart  of  every  son  of  British  Liberty. 

To-day  we  make  no  apology  for  bringing  before  the 
notice  of  everybody  who  reads  these  lines  the  pressing 
need  that  exists  for  a  full  and  free  flow  of  generosity  for 
'  the  replenishing  of  the  coffere  of  an  organisation  which  has 
no  equal*'  throughout  the  world — the  British  Red  Cross 
Society.  ' 

It  is  l)elieved  that  the  citadel  of  Prussian  militarism  is 
tottering  to  its  fall,  but  with  the  coming  of  jieace  there 
cannot  come  a  termination  of  Red  Cross  activity.  Every- 
body has  somebody  with  the  fighting  Forces  to-day — it  may 
fall  to  the  Red  Cross  organisation  to  bind  up  his  wounds,  to 
pour  in  the  oil  and  wine,  to  save  his  life,  and  ultimately 
restore  him  to  family  and  home.  He  may  already  be  in  a 
hospital  in  Blighty  under  Red  Cross  care.  Perhaps  he  is 
suffering  pain  and  hardship  in  the  slavery  that  stamps 
Germany  as  hell  for  ever  in  the  mind  of  the  Prisoner  of 
War  ;  the  Red  Cross — the  only  angel  of  mercy  that  can 
help  in  such  a  ease  if  the  Government  fail — ^steps  in  to 
funiish  food  and  clothing,  warding  off  starvation  and  death 
and  ameliorating  suffering,  maintaining  life  and  brightening 
it  with  rays  of  hope  until  the  day  of  rapturous  freedom. 
£40,000  a  week  is  expended  by  the  Red  Cross  on  Prisoners 
of  War  work  alone.  This  year  £1,.!)00,000  has  been  spent 
thus.  And  in  scores  of  other  ways  this  organisation  is 
spending  its  energies  as  "  The  Greatest  Mother  on 
Earth." 

We  have  no  need  to  continue  the  story  or  to  elaborate  its 
details.  Everybody  must  know  of  the  splendid  service 
that  it  is  rendering  wherever  our  men  arc  fighting  and 
suffering  on  our  behalf.  It  is  not  a  charity  in  the  ordinary 
sense.  It  cannot  come  to  any  of  us  as  other  than  a  great 
National  Obligation — to  most  it  comes  nearer  still  as  a 
personal  one.  We  make  no  apology,  therefore,  in  com- 
mending it  tt)  the  most  generous  sympathies  of  all  our 
readers  who,  we  trust,  will  prepare  for  "  Our  Day  "  in  the 
City  of  liOndon.  If  the  funds  are  not  forthcoming  .some- 
body must  suffer — perhaps  your  boy,  your  brother — between 
now  and  the  ces.sation  of  hostilities,  or  after  the  shudders 
of  war  have  ended,  when  the  streams  of  genei'osity  may 
flow  less  freely.  Therefore,  between  now  and  October  24th 
we  trust  that  the  electrical  trades,  not  to  be  outdone  by 
others  of  the  60  trade  and  professional  sections  of  this 
wealthy  metropolis  who  are  co-operating  in  the  movement, 
will  do  their  utmost  in  response  to  the  Lord  Mayor  of 
London's  City  Appeal.  Small  sums  from  the  coppers  of 
the  office  boy,  large  sums  of  the  order  of  £10,000,  all  are 
requii'ed  to  build  up  the  million  pounds  that  are  asked  for. 
Contributions  towards  this  City  Jlillion  should  be  sent 
to  Major  Rothschild. 


NOTES. 

Enemy  Aliens. — The  American  Institute  of  Jlining 
Engineers  has  decided  to  remove  the  names  of  all  enemy  aliens 
from  the  roll  of  membership.  This  action  will  affect  the  position 
of  21  Germans  and  one  Austrian. 

Aluminiam    in  Germany. — According  to   an   article  in 

.Xiitiire  on  "German  Industry  and  the  War,"  before  the  war 
Germany  was  almost  wholly  dependent  on  foreign  supplies  of 
aluminimn  ;  in  1913  she  consumed  about  12.500  tons,  of  which 
10,000  tons  was  imported.  The  ex{)ortation  -of  French  bauxite 
lieing'  forbidden,  Germany  had  to  find  other  sources  of  the  material ; 
bauxite  deposits  were  discovered  in  Hungary  and  Carniola,  and 
work-s  were  established  which  rendered  the  Central  Powers  inde- 
pendent of  forei^rn  supplies.  The  manufacture  of  aluminium  ia 
now  an  established  German  industry, 


Institution  and  Lecture  Notes.— Manchester  Associa- 
tion of  Engineers — The  following  is  the  syllabus  for  the  191S-19 
session  :  — 

October  12th.— Inaugural  address  hv  the  president,  .J.  Butterworth. 
October  26tli.— Paper  by  A.  F.  Bailiie,  "  Fuel  Oil  and  its  Applications." 
November  9ai.— Paper  by  W.  F.  Rhodes,  "  Workshop  Measurements,  with 

Special  P.eference  to  the  Limit  System."  • 

November  23id.— Paper  by  W.  H.  .4therton,  "  Conveyors  in  Relation  to 

Engineering  Works." 
December  Utli.— Paper  by  J.  E.  Hurst,  "Wood  Testing," 
January  11th.— Paper  by  J,  6ibby,  "  Iron  and  Steel  Electric  Furnaces." 
Januaiy  25th,— Topical  discussion:    "The  Past,   Present,  and  Future  o( 

Electricity  Supply."  Introduced  by  S,  L.  Pearce  and  J,  A,  Robertson, 
tebruary  8th.— Paper  by  G.  H.  Hey,  "  Principles  in  Jig  and  Tool  Design." 
February  22nd.— Paper  by  Prof.  C,  A.  Edwards,  "  Hardness  Determination 

of  Metals." 
March  8th.— Paper  by  H.  E.  Thomas,  "Automatic  Machines." 
March  22nd,- Annual  meeting.      Paper  by  B.  Taylor,   "  Development  of 

Reinforced  Concrete." 

Institution  of  Electrical  Engineers.— The  Committee  of  the 
Western  Centre  has  issued  its  report  for  the  session  1917-lf. 
Owing  to  war  conditions,  it  was  considered  advisable  to  restrict 
the  programme  to  two  meetings.  The  membership  now  stands  at 
276,  an  increase  of  13. 

The  first  ordinary  meeting  of  the  session  will  be  held  at  Bristol 
on  Monday  next,  October  Uth,  when  the  chairman,  Mr.  H.  I,  Rogers, 
will  deliver  his  inaugural  address.  Other  arrangements  for  the 
session  are  as  follows  : — 

November  11th  — Cardiff.    President's  address. 

March  31st, — Bristol,    Aunual  meeting. 

Textile  Institute.— At  the  ninth  annual  congress  of  the  Textile 
Institute,  held  at  Bradford  on  Friday  last.  Prof.  Charnock,  of  the 
Fuel  and  Metallurgy  Department  of  the  Bradford  Technical 
College,  lectured  on  "Economic  Power  Production,"  and  made 
reference  to  the  advent  of  electrical  transmission  as  contrasted  with 
the  use  of  steam.  He  emphasised  the  urgency  of  economy  in  fuel 
consumption  as  a  general  principle,  irrespective  of  the  immediate 
war-time  need,  and  showed  the  huge  wastage  of  heat  value  involved 
in  the  processes  of  converting  heat  into  work.  The  proposal  to 
establish  combined  electricity  and  heat  generating  stations  was  not 
new,  he  said,  but  it  deserved  far  more  attention  than  it  had  yet 
received.  It  was  reasonable  to  assume  that  a  considerable  gain 
would  be  obtained  by  centralisation  and  working  on  a  large  scale. 
Better  methods  of  domestic  heating  were  greatly  needed,  and  the 
abolition  of  the  smoke  nuisance  urgently  demanded  attention.  The 
reports  on  "Electric  Power  Supply  '  involved  a  scheme  which  many 
people  regarded  as  highly  Utopian,  but  he  suggested  that  if  it 
could  be  shown  to  be  possible  of  realisation  in  its  main  elements, 
the  issues  involved  were  of  such  supreme  importance  to  the  whole 
nation,  that  it  should  receive  the  sanction  and  support  of  the  entire 
community.  The  question  should  be  carefully  considered  and  dis- 
cussed by  every  technical  society  in  the  country,  so  that  when  any 
action  dealing  with  the  subject  was  proposed  in  Parliament,  public 
opinion  might  make  itself  felt  in  no  unmistakable  manner.  It 
should  always  be  borne  in  mind  that  the  main  object  was  the 
utilisation  of  the  fuel  supjilies  to  the  best  all-round  advantage. 

Dr,  Crowley  said  that,  all  who  investigated  the  matter  were 
agreed  that  the  existing  parochial  system  of  local  generation  and 
supply  was  hopeless,  and  the  only  proper  method,  on  technical 
grounds,  was  by  way  of  large  centralised  stations  dealing  with  the 
whole  of  an  area  in  a  comprehensive  manner.  The  point  aimed  at 
was  to  provide  a  cheap  supply  of  electricity  for  as  many  as  possible, 
and  not  nece-ssarily  to  produce  a  cheap  supply  at  any  particular 
point. 

At  another  stage  of  the  congress  Mr.  J.  W,  Sanderson,  M.A,, 
headmaster  of  Oundle  School,  speaking  on  "  Science  and  Educational 
Reconstruction,"  urged  that  each  big  school  should  be  equipped 
with  complete  chemical,  engineering,  and  biological  laboratories 
and  workshops,  and  the  pupils  should  gain  familiarity,  before 
leaving  school,  with  electrical  appliances  and  units.  This  applied 
to  both  the  public  and  the  elementary  schools. 

Electrical  Power  Engineers'  Association A  smoking  concert  in 

connection  with  the  .Midland  Division  will  be  held  at  the  Imperial 
Hotel,  Temple  Street,  Birmingham,  on  Wednesday,  the  16th  inst,, 
the  chair  to  be  taken  at  7.H0  p.m.  All  engineers  interested  will  be 
cordially  welcomed.  The  membership  of  this  Division  is  still 
increasing  rapidly,  new  members  having  been  admitted  during  the 
past  few  months  at  the  rate  of  about  one  per  day. 

At  a  meeting  of  th,-  Railway  Club,  on  Tuesday  last,  Mr. 
E.  W.  C.  Kearney  described  his  proposed  system  of  tube  railways, 
which,  operating  on  the  switchback  principle,  would  enable  a  speed 
of  60  miles  an  hour  to  be  attained  and  save  85  per  cent,  of  the 
energy  now  expended  in  the  motors  and  brakes. 

New  Industrial  Worifs  in  Canada. — The  Times  Toronto 
correspondent  reports  that  20  industrial  concerns  are  planning  new 
factories  at  Montreal. 

Lealiage    Current    Detector. — The    Siemens-Schuckert 

Works  has  pateut-ed  a  device  for  detecting  leakage  currenta 
in  the  eaith,  .\ccordi114  to  E.T.Z.  of  July  25th,  the  devico 
consists  of  two  metal  plates  that  are  strapped  under  the 
boots  of  the  observer  :ind  are  connected  to  a  battery  and 
switching  arrangement  .-arried  on  a  waistbelt  and  connected 
to  a  head  telephone  reccner.  When  the  observer  walks  about 
in  the  neighbourhood  where  earth  currents  are  flowing  be  is 
able  to  detect  them  at  distances  from  10  to  '20  metres  from 
the  poles  carrying  the  c  nductors.  The  direction  of  flow  of 
the  current  is  det«rmin.  d  by  the  fact  that  the  telephone 
becomes  sOent  when  the  observer's  feet  are  at  right  angles 
to  the  direction  of  the  now  of  the  current,  and  gives  the 
loudest  indications  when  the  feet  are  in  the  direction  of  the 
flow  of  the  current.  The  circuits  are  able  to  carry  30  amperea 
continuously  and  40  amperes  for  short  times. 
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Nomenclature    for   Electric    Ship  Welding.— Inder  the 

arispice?  of  the  Eleitrii-  Weldiii;'  Branoh  of  the  Education  and 
Training  Section  of  the  I'.S  Shippinir  Board.  Emergency  Fleet 
Corporation,  a  series  of  discussions  has  been  held  by  the  Engrineers' 
Clnb  of  Philadelphia.  The  first  of  these  relates  to  the  nomen- 
clature o/  the  art.  and  is  reported  in  the  September  issue  of  the 
Ji'itrniil  of  the  Engineers  Clnb.  An  instruction  chart  has  been 
drawn  up,  coTerinfr  the  various  types  of  weld,  the  material 
employed,  ire,  and  providing  a  standard  symbol  for  each  item  ; 
thus  a  strap  joint  i.i  denoted  by  a  small  circle,  a  butt  joint  by  a 
square,  a  la[)  joint  by  an  equilateral  triangle,  and  a  fillet  by  the 
latter  inverted.  Similarly,  the  desiern  of  the  weld,  such  as  sinjrle 
or  double  v  or  bevel,  its  position,  the  kind  of  weld — tack  weld, 
caulkin?  weld,  A;c.- -and  the  finish  of  the  weld,  are  all  furnished 
with  symbols,  so  that  it  is  possible  to  specify  all  the  particulars 
necessary  to  jruide  the  weldinfj  operator  by  means  of  a  ijroup  of 
hieroglyphics  such  a-s  the  followin>r  : — 
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which  means  that  the  e<l?es  of  two  plates  are  vertically  (v)  buttedCD) 
tOK'ether,  their  etijres  being  prepared  with  a  double  V  (  X "),  and  that 
the  joint  is  to  be  a  "strengrth  weld  ■  C8)  with  at  least  three  (S) 
layers  of  weldinjr  material  applied  from  each  side,  and  fumishetl 
with  a  reinforced  or  convex  C  '"-  )  surface,  tliereby  making-  the 
thickness  of  the  weld  greater  than  that  of  the  plates" 

\\  ith  the  aid  of  this  code,  which  has  been  found  indispensable,  a 
drawing-  can  be  quickly  prepared  for  the  welder,  the  full  in- 
structions for  each  joint  taking  up  a  trifling  amount  of  space 
compared  with  that  necessary  to  accommodate  a  written 
specification. 

In  the  same  issue  of  the  Journal  is  printed  the  second  lecture  on 
■"  Electric  Welding,"  describinsr  the  various  methods  of  welding, 
and  the  tools  employed.  It  is  interesting  to  note  that  spot-welding 
has  been  found  capable  of  joiiiing  in  one  operation  as  many  as 
three  1-in.  plates  ;  but  the'exteiit  to  which  the  process  can  be  com- 
mercially applietl  in  shipbuilding  has  not  yet  been  determined. 
Views  are  given  of  the  equipment  of  a  school  for  arc  welding 
operators,  established  by  the  Emergency  Fleet  Corporation. 

Vickers's    Peace    Preparations. — In  the  course  of  his 

spee<;h  at  the  adjourned  annual  meeting  of  Vickers,  Ltd., 
on  Tuesday  last,  Mr.  Douglas  Vickera,  the  new  chairman, 
said  that  his  references  to  the  company's  Peace  jiroposala  at 
the  last  meeting  had  been  widely  circulateil  (see  Ei.EC.  Rkv., 
May  10th.  1918.  ]>.  483).  They  had'actually  received  suggestions 
from  the  United  States  as  to  the  best  way  to  develop  their  peace 
resources.  The  company  expected  to  get  a  very  largely  increased 
output  of  ships,  railway  materials,  motor-cars,  turbines,  electrical 
materials,  gas  engines,  wood  products,  sewing  machines,  and  elec- 
trical work  generally.  Theu-  type  of  sewing  machine  had  been 
reported  upon  very  satisfactorily,  but  in  the  case  of  developing  a 
business  of  that  character  a  great  deal  more  capital  was  re(iuired 
in  order  to  carry  the  heavy  stocks  which  had  to  be  held  .it  the 
works  and  showroom.  If  the  Government  ordered  a  gun  from 
them  they  sometimes  got  a  deposit  with  it.  But  if  anyboily  wanted 
to  buy  a  sewing  machine  they  did  not  order  it  from  the  manu- 
facturer ;  they  wanted  to  bn.t  it  at  once  out  of  stock.  In  addition 
they  would  have  to  go  a  good  deal  further  afield  in  the  search  for 
work  in  the  nature  of  electrical  and  railway  material.  And  in 
going  further  afield  they  would  get  into  one  where  the  conditions 
of  payment  were  not  quite  what  they  had  been  accustomed  to  in 
this  country.  Quite  probably  they  would  have  to  do  a  good  deal 
more  ia  financing  undertakings,  and  they  might  have  to  join  with 
banks  in  doing  so.  out  of  which  they  "hoped  not  only  to  get  a 
return  on  the  work  done,  but  also  a  return  upon  their  financing 
arrangements.  The  Germans  had  made  a  good  deal  of  that  form 
of  trade,  and  it  was  to  be  hoped  that  we  should  not  leave  the  field 
to  them  in  the  future. 

The  V.D.E.— The  Terband  Deutscher  Elektrotechniker 
recently  celebrated  in  Berlin  the  2.5th  anniversary  of  its 
foundation. 

Comparison  of  Capacities. — In  a  note  from  the  Westintr- 

house  Research  .Laboratory  by  Dr.  P.  Thomas,  published  in  the 
Journcd  ijf  the  Franklin  Institute  for  September,  a  novel  method 
of  comp#-mg  two  capacities  is  described,  for  which  the  author 
claims  an  exceptional  degree  of  accuracy  and  convenience.  The 
principle  is  that  of  discharging  two  condensers — one  of  known 
capacity,  the  other  to  be  measured— through  a  galvanometer  in 
rapid  succession  and  in  opposite  directions,  and  adjusting  the  volt- 
ages on  the  capacities  untU  bal;uice  is  indicated  by  zero  deflec- 
tion of  the  galvanometer.  To  effect  the  necessary  changes  of 
connections  a  simple  rotating  commutator  is  used,  and  the  voltages 
are  adjusted  by  taking  them  off  a  potentiometer  resistance,  through 
■which^  current  flows  from  a  battery.  When  balance  obtains, 
c,  K,  -  c,  E, ;  a  correction  for  the  capacity  of  the  leads  is  easily 
determined.  The  method,  says  the  author,  is  very  easy  to  use,  and 
its  sensitiveness  is  limited  only  by  the  current  sensitivity  of  the 
galvanometer.  Xeither  voltage  nor  speed  enters  into  the  "equation 
giving  the  result. 

Protest  against    Employment  of   Unskilled  Electrical 

Men  at  Melbourne — Representatives  of  the  Electrical  Trades 
Association  waited  on  the  Minister  of  Railways  in  .Inly  to  protest 
against  the  employment  in  the  department  on  electrical  work  of 
men  who  had  only  received  a  few  weeks'  training.  It  was  pointed 
out  that  this  work  could  only  be  efficiently  done  bv  skilled  elec- 
tricians, and  cases  had  occurred  in  which  the  work  of  the  unskilled 


man  had  been  condemned  and  had  to  be  done  over  again.  It  was 
asked  that  the  policy  of  the  (tovernment  should  be  that  only  skilled 
tradesmen  should  be  employed.  Mr.  Barnes  said  that  as  far  as  he 
wa.s  personally  concerned,  he  would  not  like  to  see  this  practice 
encouraged.  He  believed  it  was  best  in  the  long  run  to  employ 
the  skilled  artisan.  He  promised  to  inquire  into  the  matter  and 
discover  to  what  extent  the  practice  prevailed.  Either  there  was 
very  little  to  learn  in  electrical  work  or  that  done  in  the  depart- 
ment was  inefficient.  —  Melliniinir  Aijr. 

Electric    Pig-iron    in    British    Columbia. — I'iir-iron    is 

now  l)eing  cast  from  electrically-operated  furnaces  in  several  parts 
of  British  Columbia,  and  the  experiment  has  proved  a  great  success. 
One  firm  with  electric  furnaces  has  received  orders  amounting  to 
2,000  tons  of  pig-iron,  a  large  proportion  of  which  is  intended  for 
.lapan. 

A  New  Canal  in  France. — Particulars  are  ^iven  in   A- 

(ii-iiie  Ciril  of  a  project  for  the  construction  of  a  canal  giving 
direct  communication  between  Paris  and  the  sea  at  Dieppe.  Tin- 
idea  was  first  mooteil  by  Vauban  in  liim.  and  has  many  times  been 
revived  :  it  is  regarded  as  of  present  importance  in  view  of  after- 
war  conditions.  The  Seine  does  not  suffice  to  deal  with  the  traffic. 
and  there  have  been  as  many  as-7ii  ships  in  the  estuary  awaitiiiL- 
their  turn  to  enter  Rouen,  besides  l,3nii  barges  awaiting  their  turn 
to  leave. 

The  canal  is  designed  to  accommodate  the  largest  boats  at  present 
traversing  the  French  waterways,  which  carry  l,4ontons  and  are 
88  m.  in  length,  with  a  draught  of  3  m.  when  loaded.  The 
barges  are  to  be  hauled  by  electric  locomotives  running  on  a  track 
alorg3ide  of  the  canal,  or  on  a  roadway.  The  canal  would  be 
lil5  km.  in  length,  as  compared  with  the  route  by  the  devious 
River  Seine,  which  is  no  less  than  3.50  km.  long  (Paris  to  Havre). 

Appointments  Vacant. — Distribution  engineer  (£280)  for 

the  St.  Helens  Corporation  electric  supply  department ;  shift  engineer 
for  the  Stretford  r.D.C.  electricity  works;  shift  engineer  (tins,  to 
7.5s. 1  for  the  Eccles  Corporation  electricity  works  :  charge  engineer 
(8.5s.)  for  the  South  Shields  Corporation  electricity  department  : 
a  professor  of  physics  (.€800)  is  required  for  the  University  nl 
Cape  Town,  also  a  lecturer  for  the  Department  of  Physics  at  the 
South  African  School  of  Mines  and  Technology  at  .lohannesburg 
(£4.50),     See  our  advertisement  piiges  to-day. 

Electrical      Phenomena      Illustrated     in      a     New 

Manner. — According  t^)  the  Electrical  Review,  Gliicagn. 
ijiotion-picture  filiii,s  arc.  recoiumeuded  by  Charles  P.  Bi.-ihi>]i. 
of  Rochester,  N.Y.,  for  the  purpose  of  illustratLng  .such  pliono 
mena  as  are  inherently  invisible  in  character,  or  otherwise 
difficult  to  demon.strate  in  actual  visible  form.  Where  electrir 
circuits  are  involved,  he  uses  parallel  lines  for  representing 
each  conductor,  and  partly  fills  in  the  space  between  these 
line-s  when  he  wants  to  picture  the  flow  of  current.  Likewise 
he  u.ses  pai-allel  lines  of  varying  den.sity  to  indicate  different 
degrees  of  uiagneti.sation. 

For  example,   in  our  illu.stration    (taken   from   U.S.   Patent 


Fig.  1. 


Fig.  2. 


Sfr 


Fio.  i. 


1,270,369,  which  was  assigned  by  Mr.  Bishop  to  the  North- 
east Electric  Co.,  of  Eochester,  N.Y.)  fig.  I  shows  the  igni- 
tion circuit  of  an  internal-combustion  engine  as  it  appears 
when  the  engine  is  exhausting,  and  fig.  '2  .shows  the  circuit 
to  be  equally  inoperative  durmg  the  int^ike  of  the  engine, 
i^g.  o  shows  the  gaseou.s  charge  of  the  engine  as  compressed 
and  the  battery  circuit  closed  through  the  transformer  form- 
ing part  of  the  ignition  apparatus,  thus  magnetising  the 
core  of  the  transformer.  Finally,  fig.  4  shows  the  secondary 
circuit  as  discharging  at  the  spark  plug,  while  the  magnetisa- 
tion of  the  tiauai'ormer  core  is  diminishing.  Lu  practice, 
intermediate  views  could  be  shown,  so  aa  to  illustrate  the 
gradual   transition. 
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Volunteer  Notes. — London  Army  Troops  Companies, 

Royal  Engineers. — Headquarters  :  Balderton  Street,  Oxford 
Street,  W.  1. 

Corps  Orders  No.  42,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  the  Week.— Capt.  W.  Darley  Bentley. 

Next  for  Duti/.— Capt.  E.  G.  Fleming. 

Simday,  October  13th.— Commandant's  Parade,  at  Waterloo  Station,  8.4,5 
a.m.,  for  work,  "  Pontooning,"  at  Esher.  Drill  order.  Greatcoats  to  be  worn. 
Mid-day  and  tea  rations  to  be  carried. 

Monday,  October  14th  to  Friday,  October  ISth.^Drills  as  usual. 

Svmday,  October  20th.— .\jinual  Musketry  course  at  Pirbright.  Parade  at 
Waterloo  Station,  8.45  a.m.  Drill  order,  with  pouches,  rifles,  and  side  arms. 
Mid-day  and  tea  rations  to  be  carried. 

C.  HiGGlNS,  Capt.  R.E.,  Adjutant, 

Ramsay  Memorial    Fund. — The   Prince  of  Wales   hiis 

accepted  the  position  of  patron  of  the  Kamsay  Memorial  Fund, 
founded  in  November,  1!(I6,  to  raise  £10u.i«i(i  as  a  memorial  to  the 
late  Sir  William  Eamsay.  The  Committee  has  already  raised 
i; 37.1  II Ml,  and  subscriptions  from  oversea  Committees  will  probably 
brinp  the  total  to  i;50.oijo.  It  is  proposed  to  raise  the  remaininjr 
£5n,i«iii  by  a  million-shillinfr  fund,  now  opened  with  a  donation  of 
1,0110  shillinfrs  from  the  Prince  of  Wales.  Donations  from  Is. 
upwards  should  be  sent  to  the  hon.  treasurer,  Lord  Glenconner,  at 
University  Collefre,  London,  W.C.  1. 

Fael  Economy. — The  following  letters  arrived  too  late 

for  inclusion  in  our  "  Correspondence  ''  columns  : — 

"  I  am  pleased  to  note  that  you  have  published  on  page  328  of 
your  issue  of  October  4th  the  order  and  protrramme  announced 
officially  by  the  United  States  Fuel  Administrator  for  the 
standardisation  of  lamps  and  the  elimination  of  carbon  lamps  in 
the  intere.sts  of  conservation  of  coal  in  the  United  States. 

"  It  would  be  very  desirable  for  the  Board  of  Trade  and  the  Fuel 
Controller  to  issue  a  similar  order  for  Great  Britain.  Great 
Britain  uses  proportionately  a  greater  number  of  carbon  lamps 
than  the  United  States  does,  and,  therefore,  the  proportionate  fuel 
economy  to  be  secured  by  the  elimination  of  carbon  lamps  in  Great 
Britain  makes  such  a  programme  even  more  important  here  than 
in  the  United  States,  where  for  a  number  of  years  past,  special 
endeavours  have  been  made  to  replace  the  inefficient  carbon  lamp 
by  the  more  efficient  metal-filament  for  ordinary  economic  reasons. 

"  Some  such  intelligent  programme  as  this  one  announced  in  the 
United  States  would  be  certainly  very  desirable  for  the  English 
authorities  to  announce  in  place  of  their  present  very  general  and 
rather  crude  request  to  turn  out  every  possible  light.  Such 
general  programmes  are  inefficient  as  compared  with  a  definite,  well- 
considered  programme  such  as  the  United  States  authorities  have 
put  forward. 

■' Representing  by  100  the  consumption  of  carbon  lamps,  the 
saving  to  be  gained  by  abandoning  carbon  and  substituting  metal- 
filament  lamps  of  equal  candle-jjower,  therefore,  runs  from  65  per 
cent,  to  7.T  per  cent.,  as  compared  to  a  saving  of  about  35  per  cent. 
to  25  per  cent,  by  turning  out  metal-filament  lamps  on  the  English 
authorities'  programme.- 

"  It  should  be  realised,  of  course,  that  the  total  economy  in  coal 
consumption  with  electric  lighting  is  extremely  small.  If  all  the 
electric  lighting  in  the  couutry  were  turned  off,  and  no  more 
electric  lights  permitted,  the  total  coal  saving  for  Great  Britain 
would  not  exceed  1 5  per  cent,  to  2  per  cent. 

"  As  it  is  impossible  to  turn  off  all  the  electric  lighting,  and  some 
light  must  necessarily  be  used,  it  is  important  that  such  a  pro- 
gramme as  the  United  States  authorities  have  laid  down  should  be 
put  forward  by  the  English  authorities  as  well,  and  it  is  sincerely 
hoped  that  such  a  step  will  be  taken.  This  programme  goes 
directly  to  the  root  of  the  matter  in  pointing  out  that  carbon- 
filament  lamps  are  wasteful,  and  should  be  replaced  by  the  more 
efficient  metal -filament  lamps,  effecting  a  gain  by  such  replacement 
for  the  same  candle-power  of  65  per  cent,  to  75  per  cent,  in  one 
step. 

■■  Where  large  candle-power  lamps  can  be  used,  the  substitution 
of  the  gas-filled  or  half-watt  type  lamps  for  the  ordinary  metal  or 
other  types  of  lamps,  will  effect  still  further  gains,  running  all  the 
way  from  5(  1  per  cent,  to  80  per  cent,  or  iio  per  cent. 

■  October  9th,  1918.  "  Atlaxtic." 

''  .\s  a  careful  reader  of  the  Electrical  Review,  may  I  be  per- 
mitted the  following  commentary  on  the  above  subject,  as  dealt 
with  by  Mr.  Ed.  C.  de  Segundo  in  your  issues  of  September  27th  and 
October  4  th  .' 

"  Considered  merely  from  the  point  of  view  of  domestic  heating, 
the  figures,  as  presented  by  Mr.  de  Segundo,  would  appear  to  indi- 
cate that,  on  a  cost  and  efficiency  basis,  the  coal  ration,  as  compared 
with  the  '  equivalent '  in  gas,  anthracite,  coke,  and  electricity 
allowed  under  the  Order,  is  the  best  and  cheapest  medium  for  heat- 
ing. This,  unfortunately,  will  be  the  conclusion  arrived  at  by  the 
majority  of  householders  who  have  individually  been  given  the 
opportunity  to  choose  either  the  manufactured  or  raw  material 
without,  apparently,  adequate  guidance  as  to  the  bearing  of  their 
decision  upon  the  question  of  national  efficiency  and  economy. 

'■  The  determination  of  the  '  equivalents '  as  allowed  in  Clause  7 
of  the  Household  Fuel  and  Lighting  Order  was,  no  doubt,  arrived 
at  in  the  light  of  a  full  knowledge  of  all  the  more  salient  factors- 
labour,  transport,  military,  and  political — but,  in  view  of  the  rela- 
tively low  gas  and  coke  equivalents  allowed,  it  is  difficult  to 
believe  that  the  important  bearing  of  this  question  upon  the  pro- 
blems of  Wequate  food  production,  the  supply  of  fuel  oils  for  the 
Navy,  '  raw '  materials  for  explosives  and  industry,  and  the  repair 
of  our  Tiighways,  received  adequate  consideration.  Had  due  con- 
sideration been  given  to  these  factors,  it  is  incomprehensible  that 
gas  and  coke,  except  for  the  purpose  of  enforcing  due  economy, 
should  have  been  rationed  at  all. 

"  Allowing  for  a  moderate  coal  consumption  per  unit  delivered 


(5"5  lb.),  Mr.  de  Segundo  shows  that  in  allowing  SOO  B.O.T.  units 
of  electricity  to  count  as  one  ton  of  fuel,  the  Controller  of  Coal 
Mines  has  to  provide  the  electricity  supply  works  with  two  tons  of 
coal,  which,  in  the  process  of  conversion,  is  completely  destroyed. 
.\ssuming  a  steam  consumption  of  33  lb.  per  unit  delivered  (an 
unusually  high  figure),  an  average  evaporation  of  only  6  lb.  of 
steam  per  lb.  of  coal  would,  therefore,  appear  to  \e  obtained  from 
average  quality  coal  used  at  electricity  works. 

"  Now,  in  addition  to  the  gas  recovered  from  one  ton  of  coal 
delivered  to  a  gas  works  (about  12,000  cb.  ft.),  there  remain  the 
following  secondary  products  : — 10  to  11  cwt.  of  coke,  2  cwt.  of 
breeze,  12  gallons  of  coal  tar,  as  well  as  24  lb.  of  sulphate  of 
ammonia,  of  which  1,400,000  tons  are  required  annually  in  order  to 
ensure  the  adequacy  of  the  world's  harvests. 

"Considered  as  steam-raising  fuel,  the  net  evaporative'' value 
of  the  combustible  secondary  products  compared  with  that  of 
average  quality  coal  slack  is  as  follows  : — 

Net  evaporative  Total 

value  per  lb.        evaporation. 

11  cwt.  coke  9-8  lb.  11,093 

2  cwt.  breeze        6'Olb.  1,344 

12  gal.  coal  tar      14'Olb.  1,558 

13.995 
1  ton  of  coal  slack  ...       6-0  lb.  13,440 

"  It  will  be  seen,  therefore,  that  the  combustible  secondary  pro- 
ducts of  a  ton  of  coal  carbonised  at  a  gas  works  are  approximately 
equivalent  in  net  evaporative  value  to  a  ton  of  coal  slack  of  average 
quality  as  consumed  at  electricity  supply  stations.  In  this  con- 
nection the  announcement  on  page  300  of  the  Electrical  Review 
to  the  efl'ect  that  arrangements  have  been  made  for  the  supply  of 
1,000  tons  of  coke  per  week  to  an  important  London  power  station 
is  particularly  interesting.  Electricity  generated  from  gas  coke, 
or  a  blend  of  gas  coke  and  coal  slack  of  a  kind  useless  for  any 
other  than  fuel  purposes,  is  a  commodity  quite  difi'erent,  from  the 
standpoint  of  national  advantage,  to  that  generated  by  the  com- 
plete destruction  of  coal  cajiable  of  profitable  treatment,  as  it 
largely  is,  either  in  coke  ovens  or  gas  retorts.  The  consumption  of 
coal  cannot  at  the  present  time  be  considered  merely  as  a  question 
of  so  many  tons  less  or  more,  within  limits,  being  consumed.  The 
stern  necessities  of  the  present  times  demand  that  the  greatest 
possible  proportion  of  the  coal  used  should  be  so  consumed  that  its 
by-products  may  be  available  as  carbonaceous  solid  fuel  and  as  the 
bases  of  high  explosives,  fuel  oil,  and  of  artificial  manures.  It  is 
hardly  needful  to  point  out  that  these  are  only  obtainable  by  the 
carbonisation  of  coal,  either  in  gasworks  or  coke  ovens. 
"E.  W.  L.  Nicol, 
"  Enijiiieer  ami  Fuel  K-rpert. 

"October  9th,  1918.  ''  Lomioii  Cole  CommWee." 

British  Oil. — The  PaU  Mull  Gazpltc   states    that  Lord 

Ilartington  will  "open  "  on  October  13th  the  first  oil  well  sunk  in 
the  Chesterfield  district.  It  is  on  the  Duke  of  Devonshire's  estate 
near  Hardwick  Hall. 

An    Instrument    for    Measuring    Heat   Losses    at  tlie 

Chimaey. — An  instrument  proposed  by- M.  Marcel  Chapin  records 
simtdtaneously  the  value  of  temperature  and  carbonic  acid  gas 
content  of  the  smoke  and  the  resultant  loss  at  the  chimney.  If 
p  is  the  j)ercentage  loss  of  calorific  power  of  the  fuel  and  T,  and  T., 
are  resjiectively  the  temperature  of  the  air  when  entering  the  grate 
and  of  the  smoke  when  passing  the  recejjVer  of  the  apparatus  ; 
further,  if  A  is  the  quantity  of  CO.  in  the  smoke,  these  factors  are 
connected  by  the  relation  P  =  K  x  (T._.  —  T|);a,  k  being  a  coefficient 
of  proportionality.  In  the  apparatus  proposed,  the  temperature 
and  percentage  of  CO.  are  represented  by  two  electric  currents,  of 
which  the  strength  depends  on  these  variables,  the  chimney  loss 
being  obtained  by  dividing  the  value  of  these  currents  as  in  the  equa- 
tion. The  electrical  equivalent  of  the  CO.  content  is  arrived  at  as 
follows  : — When  a  constant  volmne  of  the  gas  to  be  analysed  is 
mixed  in  a  constant  volume  of  a  titrated  solution  of  caustic  soda,  a 
mixture  of  .soda  and  carbonate  of  soda  results,  the  relative  propor- 
tions of  which  depend  on  the  CO.  content.  The  electrical  resistivity 
of  a  carbonate  of  soda  solution  is  three  times  as  great  as  that  of  the 
caustic  soda  solution  from  which  it  is  derived.  It  is  only  necessary 
then  to  compare  the  electric  resistance  of  the  solution  before  and 
after  absorption  of  the  CO.  in  order  to  arrive  at  the  percentage 
of  this  gas  in  the  sample  examined.  The  apparatus  comprises  a 
pyrometer  and  a  moving-coil  ammeter  giving  the  percentage  of 
CO..  The  quotient  of  the  two  currents  is  olitained  by  referring  the 
overlap  of  the  two  pointers  to  curves  of  equal  loss  at  the  chimney. 
A  receiver  is  used  for  (1)  measuring  a  constant  volume  of  soda 
taken  from  a  glass  vessel  ;  (,2)  mixing  the  CO.,  and  the  soda  ;  (3) 
forming  a  resistance-column  of  solution  between  two  electrodes 
forming  part  of  the  measuring  circuit.  Tests  made  with  the  instru- 
ment show  that  the  method  is  sufficiently  accurate  for  industrial 
purposes. — Comptrx  reii(lu.'<  de  iAciiih  iiiie  lies  Scie/icex.  August  26th. 

Tlie  Imatra  Waterfalls. — It  is  reported  that  the  question 

of  the  utilisation  of  the  Imatra  waterfalls,  which  in  pre-war  times 
wei-e  proposed,  partly  under  Belgian  auspices,  to  be  used  in  con- 
nection with  the  transmission  of  power  to  Petrograd,  has  been 
resumed  by  the  presentation  to  the  Finnish  Government  of  an 
application  for  a  concession.  The'  expenditure  was  estimated 
formerly  at  from  £1,250,0011  to  £1,500,000  ;  at  present  the  compu- 
tations are  three  or  four  times  greater.  The  most  favourable  fall 
amounts  to  21  metres,  and  it  is  calculated  that  the  power  available 
is  118,000  H. P.  It  is  proposed  to  use  the  power  for  the  establish- 
ment of  a  national  nitrogen  and  fertilising  industry.  A  provisional 
scheme  has  also  been  brought  forward  for  the  utilisation  of  the 
water  power  of  the  'Vuoksen. 
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Control  of  Coke. — From  October  7th  the  price  of  sras 
coke  for  householi  and  industrial  purposes  has  been  controlled 
thnmghout  Entrl:ind,  Wales,  and  Scotland  by  a  new  order 
of  the  Board  of  Trade.  Hitherto,  in  the  Metnipolitan  aiea 
there  %vas  aji  agreed  price  ■nith  the  gas  companies,  and  in 
othcj  parts  of  tbe  country,  although  recognised  prices  pre- 
vailed, there  was  nothing  to  prevent  gas  companies  or  any 
other  dealer  charging  higher  prices.  The  effect  of  the  order 
is  that  the  price  of  gas  coke  shall  not  jjxceed  in  any  district 
the  price  of  the  second  list  of  house  coal.  Industries  which 
u.se  gas  coke  to  the  e.xt^nt  of  60  tons  per  month  on  a  yearly 
i-ontract  will  obtain  a  di.scount  of  10  i>er  cent.  The  maximum 
price  of  unscreened  coke  breeze  will  be  (Jt)  i>cr  cent.  cheai>er 
than  that  of  ordinary  large  coke.  Industrial  users  of  over 
iM)  toils  a  year  will  again  have  a.  10  per  cent,  discount.  The 
prices  of  second  list,  coal,  on  which  the  prices  of  coke  are 
based,  are  fixed  bv  the  Jjocal  Coal  Committees  in  each  dis- 
trict. 

"  Labour  and  Capital."  —  Tlie  reader  luis  become  so 
accustomed  to  see  tbe  title  of  this  note  differently  rendered 
that  he  may  think  the  printer  has  fallen  into  error,  but  such 
is  not  the  case,  it  is  the  order  adopted  by  Mr.  H.  Tipper  for 
the  title  of  an  address  delivered  to  an  American  society  of 
engineers  in  May  las-t.  We  hardly  think  we  should  go  far 
enough  if  we  termed  it  prophecy.  The  two  parties 
are  really  interdejiendent,  but  unfortunately  men  do  not 
always  see  it  so.  In  the  nature  of  things  under 
the  present  economic  system  Capital  precedes  and  pre- 
pares the  opportunity  for  Labour,  but  Labour  provides 
tor  the  return  on  and  the  security  of  Capital.  Differ- 
ences are  arising  practically  every  day  due  to  actual 
or  suspected  unfair  division  of  the  spoils.  As  we 
mentioned  last  week,  industrial  profit-sharing  has  re- 
ceived the  authoritative  sanction  of  the  Italian  Government, 
and  no  doubt  the  principle  will  be  approved  in  other  countries 
as  well,  as  one  step  toward  dealing  with  industrial  revolutions. 
From  Mr.  Tipper's  addre.ss  we  learn  that  matters  are  under- 
going .somewhat  similar  developments  across  the  Atlantic. 

He  says  : — "  So  long  as  the  profits  of  industi-y  and  the 
profits  of  labour  are  the  only  ideals  of  indu.stry  on  the  one 
hand  and  labour  on  the  other,  so  long  must  the  question  of 
difference  be  solved  by  strife  only;  for,  unless  we  displace  the 
ideal  of  the  present  with  the  ideal  which  ciin  be  used  in  the 
future  for  better  purpo.ses;  unless  we  get  into  om'  work  the 
spirit  of  accomplishment  on  both  sides,  instead  of  the  spirit 
of  profits,  we  shall  continue  until  we  get  into  cither  a  labour 
or  an  industrial  autix-racy.  And  as  this  has  been  brought  nearer 
it  is  evident  that  the  labour  problems  have  been  met  during 
the  war.  Mr.  Schwab  himself  said,  not  long  ago,  something 
which  a  few  years  ago  would  have  been  stamped  as  the 
rankest  socialism,  when  he  said  that  the  w'orker  would  rule 
before  vei^y  long.  The  Standard  Oil  Co.,  one  of  the  most 
autocratic,  concerns  in  this  country,  but  at  the  same  time 
one  of  the  most  intelligent,  began  the  other  day  an  experi- 
ment in  democracy  in  industry.  It  was  arranged  that  repre- 
sentatives of  the  workers  should  sit  with  the  board  of  directors 
to  consider  wages,  factory  conditions,  and  other  essentialities 
of  the  Working  man." 

American     Railway    Electrification.  —  The   Fiimmial 

Tiiiicfi  states  that  Mr.  W.  G.  McAdoo,  Director-General  of 
Eaihoads  in  the  United  States,  has  made  an  important  state- 
ment to  the  New  York  Times  respecting  the  future  of  Ameri- 
can railway  sy.stems.  As  we  stated  in  our  issue  of  Septem- 
ber 13th,  he  is  in  favour  of  genea*  electrification,  and  con- 
ceives it  possible  that  the  country  may  have  to  r6.sort  to 
conver.sion  even  while  the  war  is  on.  The  following  extracts 
give  his  princiijal  views:  — 

If  the  Government  were  to  continue  tbe  administration  of 
the  railroads  of  the  country  for  any  prolonged  period  he 
would  be  in  favour  of  resorting  to  the  use  of  electricity. 

Notwithstanding  the  great  develoiunent  throughout  the 
counti-y  of  water  powers,  there  remained  tremendous  sources 
ot  power  yet  to  be  harnessed.  This-  ix)wer,  now  almost 
entirely  the  property  of  the  United  States,  could  be  comman- 
deered at  a  cost  sliglit  in  comparison  with  the  advantages 
to  be  derived   from   it. 

The  .secretary  suggested  that  probably  electrification  would 
be  actually  undertaJ<pn  while  the  Government  had  control 
of  the  lailrojids,  and  that  the  problem  would  be  atjackcd 
at  the  mos-t  favourable  points  in  the  country  where  the  static 
value  of  water  was  mo.st  obvious  and  the  cost  of  making  the 
change  from  steam  to  electricity  would  be  comparatively 
small. 


OUR   PERSONAL  COLUMN. 

The  Bditprg  invite  electrical  engineers,  whether  coiiitected  u<ith  the 
technical  or  the  commercial  xide  of  the  pro/exnon  and  industri/. 
aUo  electric  tramway  an4,  railway  officiaU,  to  keep  readers  of  the 
Electrical  Review  posted  an  to  their  movements. 


Central    Station    Officials.— Tonbridge    U.D.C.    has    in- 

orea^d  tbe  salary-  of  the  electrical  engineer,  Mr.  Plunkett, 
by  £3.5  a  year  to  £400. 

Mr.  C.  V.  Bennett,  for  19  yeara  manager  of  the  Heme  Bay 
Gm  k  Blectndty  Co,,  Ltd.,  who  has  retired,  has  been  pre- 


sented by  the  staff  with  a  silver  cake  basket.  He  will  bo 
succ*;edeci  by  Mr.  D.  H.  Davies,  of  Nantwich. 

Mr.  V.  i.  Si.Mi'SON,  engineer  and  general  manager  of  Preston 
Corporation  Tramways,  is  <kic  of  four  selecti-d  candidates  for 
a  similar  position  at  Bradfortl,  at  £80U  per  annum. 

Mr.  G.  \V.  Stukbings  has  been  apix>inted  assistant  mains 
superintendent  at  the  Croydon  Corporation  Electricity  Works. 

General.— Prof.  W.  E.  DAi,By,  P.R.S.,  has  consented  to 
serve  on  the  Kxpert  Sub-Ck)mmitte<!  of  the  Gas  Traction 
Committee  iu  the  place  of  the  late  Colonel  Bertram  Hopkiu- 
son,  F.R.S. 

Mr.  J.  W.  Pl.ackett,  who  recently  retired  from  the  post- 
mastership  of  Bradford,  has  undertaken,  at  the  request  of  the 
Postmaster-General,  special  war  work  in  the  telephone  and 
telegraphic  trafiic  s(Htions  of  the  secretai-y's  oihcc  at  the 
General  Post  Ollice,  Ijondon. 

At  Blackpool,  last  week,  Sergt.  L.  C.  Speed,  A.S.C,  elec- 
trical engineer,  was  married  to  Miss  Dorothy  Bateson, 
daughter  of  Mr.  Wm.  Bateson,  borough  tre;is-urer,  of  Black- 
pool. 

At  the  S.avoy  Hotel,  London,  last  week,  Mr.  A.  Rich.ardson. 
M.P.  (of  Engineering),  was  entertained  to  dinner  by  a  dis- 
tinguished company  of  engineers  to  commemorate  his 
election  as  M.P.  for  Gravesejid.  Those  jirescnt  included  :  — 
Sir  Alfred  Yarrow,  Bart.,  who  presided,  Mr.  (3.  N.  Bar."iv 
M.P.,  Mr.  John  Hodge,  M.P,,  Sir  William  Be^ardmore,  Bart., 
Sir  Charles  Parsons,  K.C.B.,  Mr.  W.  H.  Allen,  D.L.,  Sir 
G.  Carter,  K.B.E.,  Mr.  W.  H.  Maw,  LL.D.,  Past  I'resident. 
Institution  of  Mechanical  Engineers,  Sir  .John  Huntei , 
K.B.E.,  Ministi-v  of  Munitions.  Sir  Herbert  Rowell,  K.R.E., 
Mr.  A.  T.  Hollingsworth.Sir  John  B.  Thornycroft,  K.B.K.. 
Col.  J.  M.  Denny,  Committee  of  Production,  Mr.  Andrew 
liaing,  C.B.E.,  Mr.  A.  B.  Gcwan,  of  Jaxrow,  Mr.  G.  Mure 
Ritchie,  London,  Mr.  D.  B.  Morison,  and  Mr.  R.  W,  Allen. 
C.B.E. 

Roll  of  Honour.— Sergeant  H.  Martin,  Manchester  Regi- 
ment, killed  in  action,  was  employed  bv  the  British  Westing- 
house  Co.,  Ltd.,  Trattord  Park. 

Private  E.  R.  Markham,  Manchester  Regiment,  killed,  was 
employed  by  Messrs.  Charles  Macintosh  &  Co.,  Ltd.,  Hulme. 
Manchester. 

Private  H.  J.  Smith,  County  of  London  Reghuent,  and  ot 
the  County  of  London  Electric  SufJply  Co.,  Ltd.,  eeoretarial 
department,  was  killed  in  action  on  August  2'2nd  at  the  age 
of  only  18  years  and  7  months.  He  had  volunteered  to  go 
io  -the  Front  immediately,  and  -was  killed  within  a  week  ui- 
so  of  reachmg  the  firing  line. 

Sergeant  Herbert  H.  Wood,  aged  21,  who  died  of  fever  a,t 
Basra,  Mesopotamia,  in  September,  was  a  draughtsman  with 
Messrs.  Bertram  Thomas,  Hulme,  Manchester.  He  volun- 
teered with  Commander  Locker  Lainpson's  Armoured  Car 
Unit,  Dunster  Force.  Sergt.  Wood  was  the  eldest  son  of 
Mr.  H.  A.  Wood,  electrical  engineer,  Lancashire  County 
Asylum,  Pre.stwich. 

Major  L.  P.  AiZLEWOOD,  R.A.P.,  who  has  been  killed,  was 
trained  as  an  electrical  and  mechanical  engineer  at  the  Park 
gate  Iron  and  Steel  Works,  Sheffield.  He  joined  the  R.A.J'' 
in  January,  1917,  and  for  his  sen-ices  on  the  Western  Front 
had  been  awarded  the  Military  Cross'. 

.\ble  Seaman  W.  A.  Taylor,  R.N.  Division,  who  has  been 
furiously  wounded,  was  an  electrician  for  Mr.  C.  V.  Fisher. 
Doncaster. 

Sapper  A.  G.  Honeybone,  R.E.,  whose  death  in  action  oc- 
curred on  September  26th,  was  in  the  electrical  department 
at  the  Bentley  Collieries,  near  Doncaster. 

Private  R.  S.  Webster,  Cheshire  Regiment,  killed  in  action, 
was  foi-merlv  emploved  by  the  B.I.  and  Helsby  Cables,  Ltd., 
Helsby.        "    .      -  " 

Ordinary  Seaman  k.  Boardman,  RN.,  who  has  died  of 
pneumonia  in  hospital  at  the  Crystal  Palace,  joined  the  Navy 
in  .\ugust  last,  lieforc  which  he  was  on  the  clerical-  staff'  of 
the  St.  Helens  Cable  &  Rubber  Co.,  Ltd. 

Private  W.  Lowe,  South  I/ancashire  Regiment,  killed,  was 
employed  by  the  St.  Helens  Cable  &  Rubber  Co.,  Ltd. 

Private  J.  Threader.  Cornwall  Regiment,  killed,  was  eni- 
pliiyod  by  Messrs.  C.  Macintosh  &  Co.,  Ltd.,  electric  wire 
and  ralile  manufacturers. 

Secoml  Ijieutenant  A.  Hinder,  aged  22,  R.A.F.  (Indepen- 
dent Force),  who  was  killed  whilst  flying  on  Septemebr  Wli, 
was  employed  by  the  Electric  Ordnance  &  Acce.s,sories,  Tjtd. 
Mis  machine  cra.shed  on  landing  after  returning  from  a  raid. 

Pioneer  W.  Boyden,  Special  Brigade,  R.E.,  formerly  on 
the  Stamford  staff  of  the  Urban  Electric  Supply  Co.,  ha.s 
l)een   wounded. 

The  Milttai-y  Gross  and  two  bars  awarded  to  the  late  Flight- 
C^nunander  L.  Monteagle-Barton,  R.A.F.,  who  dcRtroyed 
17  German  machines,  have  been  nresented  bv  the  King  to  his 
father,   Mr.   l,eonard  Barton.  M.I.B.K.,  of  Wallincton. 

Private  R.  W.  Blick.  Norfolk  Regiment,  who  enlisted  from 
the  staff  of  the  Premier  Accumulator  Co..  has  fallen  in  action. 

Lance-Corporal  T.  G.  Smalk.  Somerset  Light  Infantry,  who 
was  formerly  with  the  Bath  Electric  Tramways  Co.,  has  been 
repatriated  after  being  a  prisoner  of  war  in  Germany  since 
Auuust  27th,  1914.  . 

Tionce-Corporal  L,  C.  Suooahs,  .*^th  London  Regiment,  who 
is  a  prisoner  of  war  at  Limburg,  GeiTnanv,  was  nn  assistant 
draughtaman  with  Messrs.  Crompton  h  Co..  Ltd.  Towards 
the  end  of  1017  he  won  (he  Military  Medal,  and  correspond- 
ence DOW  received  by  his  parents  (not  from  himself)  show 
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that  under  circumstances  of  exceptional  danger  he  saved  the 
life  of  a  paralysed  corporal  by  carrying  him  under  heavy 
tire  to  a  place  1,000  yards  behind  the  front  line.  After  seeing 
him  saiely  on  a  stretcher  he  went,  straight  baqk  to  carry  on. 
The  corporal's  letter  says:  "Men  have  won  V.C.'s  for  a 
third  of  what  he  did  that  day." 

Lieutenant  G.  Atklnson,  Durham  Light  Infantry,  who 
died  of  wounds  on  October  4th.  aged  35  years,  was,  according 
to  the  Times,  for  two  years  with  the  Tj'neside  Electrical 
Development  Co.  as  an   accountant. 

Obituary.— Mr.  W.  C.  May.— Mr.  W.  C.  May,  chief  traffio 
manager  and  acting  general  manager  of  the  Great  Eastern 
Eailway,  passed  ai\ay  on  Monday,  aged  49. 

Will.— Mr.  A.  T.  Keek,  chau-man  of  Messrs.  Guest,  Keen, 
and  Nettlefolds,  Ltd.,  left  £71,861. 


NEW     COMPANIES     REGISTERED. 


M.P.  Manufacturinj^  Co.,  Ltd.  (151,551).— Private  com- 
pany. Registered  .'si-ptember  iSth.  Capital.  £l,0OO  in  «1  shares.  Electric;il, 
gas,  and  mechanical  engineers,  manufacturers  of  primary  batteries,  &c.  The 
subscribers  (each  with  one  share)  are  :  M.  Darsley,  104.  Chandos  Road,  E. 
(15),  audit  clerk;  O.  C.  Snelling,  1,  North  [Street,  .S.VV.  |10).  junior  clerk. 
First  directors:  J.  W.  Manlev  and  13.  \V.  Petcers.  Registeicd  office; 
Twyford    Hall,   Twyford    Street,    N. 

W.   G.   Ayers  &  Co.,  Ltd.    (151,564).. — Private  company. 

'  Registered  October  1st.  Capital,  fl.OOO  in  £1  shares.  To  carry  on  the 
business  of  automobile  and  electrical  engineers,  dealers  in  all  kinds  of  elec- 
trical fittings,  wholesale  and  retail  dealers  in  appliances  and  goods,  &c. 
The    subscribei?s    are:    W.    G.    Ayres.    4,    Priorv    Terrace,    St.    George    Street. 

'.Northampton,  merchant,  97  shares;  W.  F.  Ashley,  1,  Datchet  Place,  Datchet. 
Bucks,  engineer,  'i  shares.  The  first  directors  are ;  W.  G.  Ayres  and  W.  F. 
Ashley.     Registered    office  ;    54,    Gracechurch    Street,    E.G.  3. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Eastern    General    Welding   and    Brazing    AVorks,    Ltd. — 

Debenture  Hated  .September  I'.llh,  laiS.  to  secure  £tlOO  charged  on  the 
company's  undertaking  and  propen\',  present  and  future,  including  uncalled 
capital.'   Holder:    W.    E.   Shepperd.  ' 

Liverpool  Galvanising  Co.,  Ltd. — Debenture  dated  Sep- 
tember 24th,  1918,  chaiged  on  the  company's  undertaking  and  property, 
present  and  future,  including  uncalled  capital,  securing  £200.  Holder ;  Mark 
Shaffer,   199,    Hornby    Road,    Blackpool. 

British  Mannesman  Tube  Co.,  Ltd. — Issued  on  Septem- 
ber 34th,   1918,   of  £50,000  debentures,  part  of  a   series 


CITY     NOTES. 


n    the    repi; 
Tying    the    higher    pro- 
parent   com- 


Vickers,  Ltd. — In  their  reccntl3'-issued  report  the  direc- 
tors say  :  — 

After  four  years  of  war  the  company  now  finds  itself  witK  an  enormously 
increased  plant  largely  su^able  for  war  material  o  ' 
workshops.  Your  directors  have  a  peace  programme 
consideration,  and  have  made  extensive  preparations 
that  much  expenditure  wiH  have  to  be  incurred 
n:achines  suit;iblc  for  war  purposes  only,  and  in.  c 
portioif   of  stocks   and   work   in   progress   that  peace   tr 

The  extensive  connections  that  have  been  formed  both  by  tl 
pany  and  by  the  subsidiary  companies  will  be  of  the  greatest 
ing.the  company's  old  peace  trades,  and  in  disposing  of  their  n£w  products, 
in  view  of  these,  and  possible  further  combinations,  the  directors  have  every 
confidence  in  asking  the  shareholders  for  their  consent  to  a  further  increase 
of  the  company's  capital  in  ordinary  shares  to  the  round  figure  of  £12,000.000. 

ft  is  proposed,  subject  to  Treasury  co.i^ent  being  obtained,  to  issue 
1.850,000  new  shares  at  3f>s.,  offering  these  to  the  present  shareholders  at  the 
rate  of  one  share  for  every  three  now  held.  W'hen  this  issue  is  taken  up, 
it  is  the  intention  of  the  directors  to  give  the  necessary  notice  and  to  pay 
off   the  5  per  cent,    third   mortgage   debentures. 

We  quote  from  Mr.  Douglas  Vickers's  siieech  at  the  meet- 
ing in  our  "  Notes." 

Prospectus. — NewcastU-upon-Tyne  Electric  Supply  Co., 
Ltd. — The  list  of  applications  closed  on  Tuesday  evening  (far 
earlier  than  was  intended),  in  an  issue  of  500,000  ordinary 
share.s  of  £1  each  at  '2Us.  6d.  per  share.  The  proceeds  will  be 
used  to  meet  ex[jenditurc  in  I'espect  of  extensions  to  generat- 
ing stations  and  to  the  sy.stctii  generally  (part  of  which  has 
aliraily  been  met  by  temixniiry  loans  from  bankers),  and  for 
prus[ii>rtive,  developments  and  other  |)ur|:)oses. 

CalUndei'.i  Cable  and  Cx'.-lrurttnn  Co  .  L'J— Accord 
ing  to  the  financial  Preso.  it  is  proposed  to  increase  the 
capital  of  this  company  owing  to  the  needs  following  in- 
creased business  and  the  higher  cost  of  raw  material  and 
labour.  It  is  intended  early  m  November  to  offer  40,000  £5 
cumulative  preference  shares  and  10,000  £5  ordinary  shares 
(±"2,5(1,000  in  all).  The  rate  of  preference  interest  wiU  be  6J 
per  cent.,  and  that  on  the  present  preference  .shares  will  be 
increased  to  the  same  rate.  The  ordinai7  shares  will  be 
iiHSued  at  £2  premium. 


Electric  Supply  Corporation,  Ltd. — Presiding  at  the  an- 
nual meeting  on  October  4th,  Mr.  J.  G.  -B.  Stone  said  that 
the  restrictions  had  curtailed  their  private  lighting,  which  in 
the  small  towns  was  their  most  lucrative  business,  but  in 
power  supply  and  other  ways  they  had  found  an  outlet.  The 
Ministry  of  Mtinitions  had  issued  a  letter  approving  of  the 
suggestion  that  they  should  receive  increased  payment  from 
consumers  who  were  receiving  a  supply  from  them  imder 
contracts  made  before  the  war,  but  containing  no  provision 
for  increased  prices.  The  Ministry's  views  were  not  readily 
accepted  by  the  Admiralty  for  which  some  of  their  largest 
consumers  were  working.  The  Statutory  Undertakings  (Tem- 
porary Increase  of  Charges)  Act,  1918,  did  not  permit  of  in- 
crease in  rates  unless  the  dividend  of  the  company  was 
reduced  '25  per  cent.  They  had  now  to  go  into  the  whole 
matter  afresh,  and  he  did  not  think  it  likely  that  they  would 
get  any  increase  authorised  before  the  end  of  the  current 
year.  Considering  the  great  advance  in  wages  and  coal  this 
was  a  great  hardship.    The  report  was  adopted. 

Rees  Roturbo  Manufacturing  Co.,  Ltd. — Dividend  of 
10  5/6  per  cent.  ('2s.  '2d.  i)er  share),  less  income-tax,  on  the 
preference-  shares  on  aecomit  of  arrears  to  December  31st, 
1911.  il8,000  has  been  placed  to  depreciation  reserve,  and 
i;2.5,000  to  general  reserve,  carrying  forward  £17,143. — Finan- 
cier. 

Stock  Exchange  Notice.;^The  nndermentioned  have  been 
ordered  to  be  quoted  in  the  Othcial  I^ist : — Stewarts  and 
Lltjyds,  Ltd.— <>.50.(KX)  deterred  shares  of  £1  each,  fullv  i>aid 
(Nos.   1   to  850,000). 

Cape  To^vn  Consolidated  Tramways  and  Land  Co.,  Ltd. 

— For  1917  there  is  a' debit  balance  of  ±'-540,  as  against  £631 
for  1916.  The  subsidiary  companies  have  not  declared  divi- 
dends. 

Direct  United  States  Cable  Co.,  Ltd. — Interim  dividend 
2s.  per  share,  less  tax,  making  4  per  cent,  per  annum  for 
the  half  year. 

Brisbane  Electric  Tramways  Investment  Co.,  Ltd. — In- 
terim dividend  of  4s.  per  share,  free  of  tax,  on  the  ordinary 
shares. 


Bell    Telephone    Co.    of    Canada,    Ltd. 

cent.,  less  tax. 


-Dividend    2   per 


Cuba   Submarine  Telegraph   Co.,   Ltd. — Interim  dividend 
5  per  cent,  per  annum,  free  of  tax,  on  the  ordinary  shares. 

Lima   Light,   Power  and  Tramways,   Ltd. — Dividend  I5 
per  t«nt. 


STOCKS     AND     SHARES. 


Tdesd.\y  Evening. 
The  German  peace  "  proposals  "  had  the  effect  in  the  Stock 
Exchange  of  giving  a  decided  stimulus  to  business  and  lead- 
ing to  a  remarkable  rise  in  rubber  shares.  Concurrently 
there  came  a  general  fall  in  securities  hkely  to  be  affected 
unfavourably  by  the  conclusion  of  peace;  iron,  coal,  and 
steel  shares  in  particular.  The  railway  market  has  been 
assisted  towards  recovery  by  a  vivid  rise  in  the  price  of 
Consols.  Part  of  this  rally  in  the  Funds  was  subsequently 
lost,  but  railway  stocks  maintained  their  prices,  and  the 
Underground  Electric  Eailways  of-  London  shows  up  well 
amongst  the  others.  Metropohtans.  however,  are  I  down. 
Ijoudon  and  Suburban  Traction  ordinary  fell  to  3s.  6d.  and 
the  preference  to  8s.  6d. 

Electricity  supply  shares  look  a  harder  market,  as  the 
Stock  Exchange  phrases  it.  Citys,  Countys,  and  London 
Electrics  all  show  improved  quotations.  With  the  eagerness 
to.  discount  what-  may  happen  at  the  end  of  the  war,  the 
supjwrters  of  this  market  are  hopeful  of  attention  being 
directed  to  its  shares.  Several  of  the  manufacturing  issues 
are  better;  Edisons  have  recovered  to  16s.  9d.  as  an  example. 
Considerable  interest  has  been  aroused  by  the  prospectus  of 
the  Newcastle-on-Tjne  Electric  Supply  Co.  The  shares  make 
an  attractive  industrial  investment,  and  the  prices  of  the 
existing  ordinary  and  preference  have  been  advanced  to 
2'2s.  6d.  and  20s.  respectively. 

Marconis  have  come  back  sharply.  Peace  prospects  again. 
The  ordinary  gave  way  i  to  4i  and  Americans  to  31s.  6d. 
The  latter  were  33s.  9d.  just  lately.  Marconi  Marines  fell 
from  3|  to  31,  and  Canadians,  which  shared  but  moderately 
in  the  recent  boom,  ea,sed  off  to  1.5s.  Probably  the  previous 
ri.se  was  overdone  to  some  extent,  and  the  buyers  thought  it 
prudent  to  sho'rten  .sail.  Otherwi.se  the  end  ofthe  war  might 
be  suppo.sied  to  open  a  new  vista  of  prosperity  to  the  wireless 
undertakings,  although  they  will  lose,  of  course,  the  Govern- 
ment war  orders  that  are  expected  to  materiahse  so  profitably 
for  the  Marconi  Company. 

Fraser  &  Chalmers  reacted  along  with  others  of  their  class, 
the  price  going  back  to  31s.  3d.  Armaments  have  weakened 
materially;  thoee  operators  who  had  big  profits  in  thia 
market  electing  to  take  what  they  could,  and  put  the  money 
into  rubber  shares.  The  rubber  maxket  ia  famiharised  with 
Violent  ol»aDg«i,  but  Hiev^  l^ave  been  few  bo  (Jramatic  as  the 
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complete  altoratiou  from  dulnces  and  stagnation  to  buoyancy 
and  activity  which  has  taken  place  during  the  past  few  days. 
The  market  seemed  to  go  mad  with  feverish  bullishness,  and 
buyers  |iaid  prices  that  a.  fortniglit  ago  would  have  been 
scorned  as  ridiculously  inflated.  The  inevitabje  reaction  fol- 
lowed. 

With  many  other  Brazilian  descriptions,  Brazil  Tractions 
have  .s[>urt<'d  becau.s"  of  the  advance  in  the  rate  of  the  Rio 
exchange.  Foreign  .•ittx-ks  and  shares  are  generally  better. 
'I'he  Mexicjin  Utilities  braced  up  substantially  under  the 
cheering  influence  of  brisk  rises  in  practically  all  the  storks 
of  the  various  railways  ojH'niting  in  Mexico.  The  .\rgeiitinc 
group  is  also  better,  and  interest  has  begun  to  stir  in  some 
of  the  lesser-knonn  foreign  electricity  shares  and  bonds.  The 
latest  intensitieil  War  Bonds  campaign  has  jilaced  little  check 
upon  the  eagerness  shown  by  s|iecidative  investors  to  bu\' 
anything  that  looks  <-heap.  whether  it  pays  a  dividend  or 
not.  Manifestly  there  is  plenty  of  money  about,  and  wide 
scope  for  the  energies  of  the  Pubhcity  Committee  in  charge 
of  the  War  Bonds  appeal. 

Telegraphs  are  a  go<xl  market,  with  the  exception  of  Great 
Xorthe.nis,  the  price  of  which  gave  way  sharply  to  3.5. 
Ea.ste.rns,  Eastern  Extensions,  and  Western  Telegraphs  all 
show  improvements,  demand  .still  being  eager  for  stocks  upon 
which  dividends  axe.  ixiid  tax  free.  Oriental  Telephones 
rose  .5s.  Callender's  are  dull,  the  new  issue  of  shares  being 
decidedly  unexpected,  but  the  preference  advanced  lOs.  to 
.i'.5.  in  con.-jetjuence  of  the  proiX)sal  to  increase  the  divideujl. 
Teleeraph  Constructions  again  rose  £1.  Babcock  and  Wilcox 
weakened  with  other  engineering  shares.  British  Insulated 
are  a  g(X)d  market  at  '23.  atid  improvements  have  occurred  in 
General   Electric  ordinary   and   preference. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HouE  Electricity  Companies. 


Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

do.        do.        do,        4i  Pref... 

Chelsea 

City  of  London         

do.       do.    6  per  cent,  Pref.  . . 

County  of  London 

do.          do.      6  per  cent.  Pref, 
Kensington  Ordinary 
London  Electric        

do.        do.      6  per  cent.  Pref... 

Metropolitan 

do.  4*  per  cent.  Pref.    ., 

St.  James'  and'  Pall  Mall  . . 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 


Divi 

lend 

Price 

Oct.  8, 
1918. 

Yield 

P.O. 

1916. 

1917. 

Rise  or  fall 

9 

10 

62 

— 

£1  17    0 

5 

4 

34 

— 

6    8    0 

^ 

4* 

8} 

— 

6  18    6 

3 

3,;, 

.— 

7  16  10 

8 

8 

us 

+  a- 

6  16    2 

10 

+  i 

6    0    0 

7 

7 

10 

-f  i 

7    0    0 

ti 

6 

9? 

6    3     1 

H 

7 

54 

— 

6  n    7 

Nil 

Nil 

IS 

+  i 

Nil 

4 

5 

3.i 

+  i 

7    'J  10 

H 

4 

3;. 

6  10    7 

4* 

4* 

8J 

— 

6  18    6 

H 

9 

6A 

— 

6  18    6 

5 

5 

3 

— 

6  18    4 

7 

7 

20/6 

— , 

6  16    7 

7 

9 

64 

— 

7    7    0 

AND    Telephones. 

Anglo  Am.  Tel.  Pref 6  6  99* 

do.             Det IJ  IJ  23* 

Chile  Telephone       8  8  7* 

Cuba  Sub.  Ord 7  7  lOJ 

Eastern  Extension 8  8  16 

Eastern  Tel.  Ord 8  8  160J 

Globe  Tel.  and  T.  Ord 7  7  UJ 

do.        do.        Pref 6  6  108 

Great  Northern  Tel 24  22  85 

Indo-European         13  —  57^ 

Marconi           15  20  4* 

Oriental  Telephone  Ord 10  10  a| 

United  R.  Plate  Tel 8  8  75 

West  India  and  Panama   ..         . .  6d.  1/3  IJ 

Western  Telegraph            ....  8  8  16i 

Home    Rails. 

Central  London  Ord.  Assented   . .  4  4  62) 

Metropolitan 1  26 

do.          District          ..        ..  Nil  Nil  25 

Underground  Electric  Ordinary..  Nil  Nil  2j$ 

do.               do.        "A"        ..  Nil  Nil  7/9 

do.              do,       Income   ..6  4  85.J 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   . .  6  6  4? 

AngloArg.  Trams.  First  Pref.     . .  6J  5i  3g 

do.           do.      2iid  Pref.        . .  5J  —  2J 

do.           do.      5  Deb 5  5  71 

Brazil  Tractions       —  —  ns 

Bombay  Electric  Pref 6  6  ]0| 

British  Columbia  Elec.  Rly.  Pfce.  5  5  .594 

do.               do.        Preferred  Nil  NU  414 

do.               do.        Deferred  Nil  Nil  374 

do.               do.        Deb.      .  41  4J  59.J 

Mexico  Trams  5  per  cent.  Bonds..  Kil  Nil  M 

do.           6per  cent.  Bonds..  Nil  Nil  44 

Mexican  Light  Common  . .        . .  Nil  Nil  32 

do.             Pref Nil  Nil  444 

do.             1st  Bonds..        ..  Nil  Nil'  66 

Mancfactueino  Companies. 

Babcock  &  Wilcox              ..        ..  15  15  3| 

British  Aluminium  Ord 10  10  l| 

British  Insulated  Ord 20  20  2I 

British  Westinghouse  Pref.         . .  74  74  2i: 

Cal  lenders 20  25  104 

do.       5  Pref 5  5  5 

Ca.stner-Kellner        22  20  3|,', 

Edison-Bwan,  "  A "                        ..  —  —  i| 

do.      do.    4  per  cent.  Deb.    . ,  4  4  754" 

Electric  Construction        . .        . .  74  10  Ig 

Gen.  Elec.  Pref 6'  6  IDS 

do.       Ord 10  10  18i 

Henley 25  25  2i 

do.    44  Pref..        ..     ■  ..        ..  44  44  4 

India-Rubber 10  10  171 

Telegraph  Con 90  go  484 

^Dividends  pai]  tree  o(  Inoome  Tax. 


'6  13 
♦5  0 
1*4  19 
»4  16 
6  17 


+  i 
+   4 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appeariny: 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general . 
and  they  may  vary  according  to  quantities  and  other  circunistancf  s. 


Wednesday,  October  9th, 


CHEMICALS,  *0. 


o  Acid,  Oxalic per  lb. 

a  Ammoniac  Sal        per  ton 

a  Ammonia,  Muriate  (large  crystal)         ,, 
a  Bisulphide  of  Carbon      ..        ..         „ 

a  Borax „ 

o  Copper  Sulphate „ 

a  Potash,  Chlorate per  lb, 

a       ,,       Perchlorate         ..        .,         ,, 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia      ..        ..  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  ,. 

a        ,,  Lump       „ 

a  Soda,  Chlorate        per  lb. 

a      ,,      Crystals         per  ton 

a  Sodium  Bichromate,  casks       ..  per  lb. 


METALS,   &c. 

;  Brass  (rolled  metal  3"  to  I'J"  basis)  per  lb. 

:      ,,      Tubes  (solid  drawn)          .,  ,, 

:      ,,      Wire,  basis „ 

r  Copper  Tubes  (solid  drawn)      ..  ,, 

r      „       Bars  (best  seleoted)       . .  per  ton 

r      ,1       Sheet          ,, 

[      „       Bod 

I      „       (Electrolytic)  Bars        ..  ,, 

I      ,,                ,1             Sheets     ..  „ 

(      „                „             Wire  Rods  „ 

(      „                „             H.G,  Wire  per  lb, 

'Ebonite  Bod 

■       ,,       Sheet         „ 

I  German  Silver  Wire        ..        ,.  ,, 

1  Gutta-percha,  fine ,, 

I  India-rubber,  Para  fine   ..        ,.  ,, 

Iron  Fig  (Cleveland  warrants)    . .  per  Ion 

„     Wire,  galv.  No.  8,  P.O.  qual,  „ 

r  Lead,  English  Pig ,, 

r  Mercury        per  hot, 

I  Mica  (in  original  cases)  small  ..  per  lb, 

t      „                ,,            ,,      medium  ,, 

t      ,,                ,,            ,,      large  ..  ,, 

/  Silioium  Bronze  Wire     ..        ..  per  lb, 

'  Steel,  Magnet,  in  bars      ..        ..  per  too 

r  Tin,  Block  (English)       ..        ..  „ 

I    „     Wire,  Nob,  1  to  16    ..        ..  per  lb. 


1/6 

I'lOO 
*77 


*i7  iii; 

£i5 
iJt4 


1/8 J  to  1/9 
£161 
£161 
£161 
£137 
£161 
£145 

1/6*: 

3/- 
2/6 
3/6 
6/10 
8/2 
Nom, 
£a7 

Nom, 

6d.  to  a/. 

8/6  CO  6/. 

7/6  to  141-  &  Dp, 

1/10 


a  Q.  Boor  A  Co. 
c  Thos,  Bolton  &  Sons,  Ltd. 
d  Frederick  Smith  &  Oo. 
«  F,  Wiggins  &  Sons. 
/  India-Hubber,  Gutta-Percha  and 
Telegraph  Works  Co.,  Ltd. 


QnotBtions  supplied  by- 


g  James  &  Shakespeare. 

h  Edward  Till  &  Co. 

I  Boiling  A  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W,  F,  Dennis  &  Co. 


Conductors  for  River  Span. — A  66,000- volt  traiiBmission 

line,  7j  miles  in  length,  connects  the  Powerdale  station  of  tin' 
Pacific  Power  and  Light  Oo.  to  the  Conduit  station  of  tin 
North-Western  Electric  Co.,  and  makes  ixj.ssihle  interchaii;;  ■ 
of  power  between  any  'combination  of  three  companies.  An 
article  in  the  Electrical  Review,  Chicago,  describes  the  liii<^ 
construction  and  the  use  of  telephone  and  earth  wires  fm 
transmitting  energy  in  case  of  emergency.  The  river  crossiii;: 
requLi-es  three  steel  towers,  one  of  which  is  on  a.  rock  that  l^ 
in  itself  l'2(j  ft.  above  high  water.  The  centre  tower  is  22(J  i  I . 
high,  ajul  the  two  spans  are  1,993  ft.  and  0'2C^  ft.  ('2,61(;  11. 
total).  The  conductors  at  the  crossing  comprise  six  v-i"  . 
.19-strand  six'cial  high-strength  steel  cables.  Nonnally  thnc 
of  the.se  are  used  for  power  transmission,  two  for  tclephiiiic 
purposes,  and  one  as  overhead  earthed  conductor;  but  in 
case  of  a.  fault  or  breakdown  on  one  line,  the  juiiiiier  conncr 
tious  may  be  altered  so  as  to  restore  the  s^ervice  through 
cither  the  earth  wire  or  one  of  the  telephone  cables. 

Standards  for  Empire  Trade. — A  raeetinfr  recently  toi.k 
jilace  between  the  Prime  Ministers  of  Canada.  .\ustr:ili:i.  Ni'i\ 
Zealand,  and  Newfoundland,  and  certain  repiv.-i  iit:iii\c,,  .il 
the  Federation  of  British  Industries,  to  dLsiu^s  i|iii  ^ti.in.-^ 
relating  to  the  standardisation  of  the  laws  and  pKMrdiiir 
affecting  Briti.sh  trade,  and  the  form  of  British  pnidui  (^  (,^im  li 
as  machin<My.  cn.gineering  products,  and  biiililiiig  iii:iti  ri;il:-). 
throughout  the  Empire.  The  lir.st  subject  of  di.si'ii.s.'^iciii  ,\\;is 
the  di'.^irabihty  of  establishing  throughout  the  Kiiipiiv  :i 
standard  form  of  th(>  declaration  which  British  iiianuractureis 
must  make  to  secure  the  advantage  of  preferential  tjustouis 
rates.  X  model  form  of  declaration  has  now  been  drawn  up 
by  the  Federatinu.  'J1io>  discu.s.sion  with  regard  to  the  stiin- 
dardisatiiiii  of  laws  and  regulations  afloetiiig  the  form  <if 
British  prodiirts  ilisclnsed  many  ditticiiltics.  owing  to  the 
great  diversitv  ol  legislation,  federal.  St4ife,  uiiinieipal.  and. 
otherwise,  and  the  conclusion*  reached  was  that  tiieiugh  the 
subject  is  one  of  great  importance,  it  can  hardly  be  dealt 
with  as  0'  whole,  but  can  best  be  approached  through  the 
medium  of  the  British  Engineering  Standards  .Association 
and  its  oversea  committees,  whose  work  is  direct! v  affected 
by  the  diversity  of  legislation.  The  co-operation  of  the  British 
Sta.ndards  Association  is  being  invited  for  the  puriMse. — 
The  Times. 
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UTILISING     WASTE     HEAT,    AND     THE 
FUEL     SHORTAGE. 


M  '-i.  vi  uj  .ii.xvjvitli  concern  the  effect  of  tbt  luci  ,,,.._mi.-. 

1  are  devising  various  schemes  by  which  our  supplies  nt 

i!  and  gas  may  be  augmented  or  supplemented. 

A  large  untapped  source  of  heat  of  which  little  use  lias 

I'ceu    made    hitherto,    and    which    costs    nothing.    i<    t  • 

found    in    the    waste    heat     of     internal-combusLion 

irine?,  ill  which,  as  is  generally  known,  some  70  per  cent. 

:  the  total  heat  of  combustion  is  carried  ofF  by  the  e.\hau>t 

.uses  and  water  jackets ;  although  there  are  many  hundred 

'lonsand  gas  and  oil  engines  in  the  United  Kingdom,  the 

-    of  their  wa.=te  heat  has  been  confined  to  a  very  limited 

wnber  of  installations. 

Some  details  of  a  system  which  has  been  devised  bv  ^Ir. 

i'.  A.  Wilkinson,  M.I.E.E.,M.I.Mech.E.,  of  Hatfield,  Herts, 

•or   heating   his   house    in   conjunction    with   his   electric 

jilting  plant,  will  be  of  interest.     In  effect,  it  comprises  tlie 

iiiectiou  of   the  exiiaust  piping,  which  is  fitted  with  a 

iL'UteJ    silencing    device,    to    lengths    of    pipes   in    the 

ms  in   such   a    manner  that    the   temperature    can   be 

_alated,  while,  in  addition,  a  branch  pipe  is  taken  to 
kitchen,  heating  a  jacketed   cooking  range,  whicli  is 

-o  fitted  with  electric  heating  elements.  The  piping  from 
-ill-  water  jacket  of  the  engine  is  run  to  hot- water  radiators. 
iiid  terminates  in  the  bathroom.  Electric  radiators  will 
alisorb  any  surplus  electrical  energy  that  will  be  generated 
on  very  cold  days. 

The  electric  lighting  plant  is  noi'mally  run  at  a  load  of 
''■ut  three  kilowatts,  and  can  be  started  by  hand  or  from 

L  house  by  means  of  the  battery,  which  is  of  200-ampere- 

ur  capacity,  at  a  pres.sure  of  bO  volts. 

There  are  six  rooms  heated  by  means  of  the  exhaust  gases 
Mil  water  from  the  jacket  of  the  engine:  a  bath  of  hot 

ter  can   be  obtained  in  eight  minutes  direct  from  the 

iirine.  and  when  desired  by-passed  through  the  radiatore. 
;  iie  installation  has  cost  little  to  carry  out,  as  the  piping  is 
rdinary  gas  barrel ;    in  view  of  the  difiSculty  of  obtain- 
ing hot-water  radiators,  these  are  composed  of  lengths  of 
piping  made  in  rectangular  form  and  fixed  to  the  walls. 

In  mid- winter  the  plant  is  run  about  li  hours 
per  day.  and  the  time  of  running  can  be  chosen  to 
suit  that  when  the  baths  are  required. 

.Mr.  Wilkinson  is  installing  a  controlling  thermostat,  by 
means  of  which  the  engine  will  be  started  and  stopped 
automatically. 

The  system  of  utHising  the  waste  exhaust  gases  for  cook- 
ing purposes -is  of  especial  interest.  An  ordinary  electric 
oven  is  emplojed,  fitted  \\ith  electric  heating  elements  in 
the  usual  manner.  It  is  of  cast-iron  lagged  with  slag  wool, 
and  is  one  of  Mr.  Wilkinson's  design.  A  receptacle  is 
placed  in  the  bottom  of  the  oven,  which  is  directly  con- 
nected through  a  valve  to  the  exhaust  piping,  while  the 
boiling  elements  comprise  hollow  rings  through  which  the 
exhaust  gases  pass.  In  the  centre  of  the  rings  are^ fitted 
electric  heating  elements,  which  can  be  used  either  in  con- 
junction with  the  waste  heat  or  separately  when  the  engine 
is  not  running. 

The  iniide  dimensions  of  the  oven  are  !:!  in.  wide  by 
13  in.  deep  by  20  in.  high.  A  cooking  temperature  can  be 
obtained  from  waste  heat  in  ;!.")  minutes,  whereas  when 
heating  up  by  electrical  energy  a  consumption  of  l.S.^O  watts 
is  required  for  ."lO  minutes.  Ob\ionsly  better  results  would 
be  obtained  from  a  properly  designed  jacketed  oven,  but  the 
diiBcuky  in  obtaining  such  an  article  at  the  present  time 
prevents  its  adoption. 

There  are  aspects  of  this  scheme  that  make  one  wonder 
whether  the  proposed  system  of  supplying  the  country  with 
«lectrical  energy  from  huge  power  stations  may  not  with 
advantage  be  modified,  at  all  events,  foi  small  residential 
towns  and  for  grou])s  of  buildings  that  are  close  together. 
where  internal-combustion  engines  could  supply  the  elec- 
trical energy  as  well  as  the  heat  and  hot-water  supply,  and 
eonld  be  run  cheaply  on  tar  oils  or  heavy  fuel. 
■_  The  use  o^  tar  oil,  which  is  a  home-produced  fuel,  at  its 
1  jgresent  cost  of   £4    lus.  per  ton,   or  .od.  per  gallon,  has 

ened  up  an  entirely   new  field  for  small  internal-com- 
BStton  ensines.  which  can  be  run   satisfactcrilv  on  this 


heavy  fuel  with  a  minimum  of  alteration,  as  described  in 
our  issue  of  August  9th  last. 

The  fact  that  the  capital  cost  of  an  ordinary  engine  is  S' 
much  lower  than  that  of  a  Diesel  or  semi-Diesel  engine, 
and  its  extreme  simplicity,  are  points  not  to  be  '•■-''  •^'•-'■'"    ''• 


THE     DUTIES     OF     THE     PROGRESS 
DEPARTMENT. 


By  W.  J.  HISCOX. 


[CoiitimieiJ  from  jm/e  33i.) 
_^The  iliCHiKE  Shoi' — The  Inspection  Depabtjient. 
(Z)  Thf  Machine  Slio/i. — This  is  the  pre-eminent  depart- 
ment of  the  factory,  and  in  consequence  claims  the  greatest 
share  of  the  Progress  Department's  attention.  Tlii.s 
department  has  a  tremendous  influence  on  the  output  of  tli>- 
factory,  the  reason  being  that  it  has  to  deal  with  liu 
\aryiiig  ilegrees)  fully  98  per  cent.  Of  the  whole  of  the 
coniponent  parts,  llany  of  these  component  parts  have  to 
pa-ss  through  long  and  varied  operations,  and  the  Progress 
Department,  therefore,  has  to  be  closely  associated  with  the 
activities  of  the  machine  shop  in  orckr  to  cope  with  the 
multitudinous  situations  which  arise  in  connection  with 
the  production  of  these  parts. 

Although  the  machine  shop  may  be  said  to  be  virtually 
the  home  of  the  progress  man,  it  does  not  mean  that  he  is 
domiciled  there,  or  even  spends  the  greater  portion  of  his 
time  inside  the  department,  for  his  interests  in  connection  with 
the  otiier  departments  of  the  factory  have  to  be  considered. 
The  Progress  Department,  however,  is  so  involved  in  the 
problem  of  machine-shop  production  that  personal  repvc- 
sentation  is  necessary,  and  so  the  progress  chaser  is  installed 
in  the  department,  and  this  individual,  representing  the 
progress  man,  must  see  that  the  parts  go  through  the  shop 
in  proper  sequence,  from  operation  to  operation,  guarding 
against  delays,  and  ensuring  that  the  whole  of  the  details  in 
connection  with  any  one  order  are  completed  by  the  date 
given  on  the  programme. 

The  machine  shop  has  to  depend  upon  other  departments 
for  its  supplies  of  raw  material,  bar  material  from  the 
stores,  castings  from  the  foundry,  &c..  and  the  progress 
chaser  must  see  that  these  supplies  are  in  the  machine  shop 
early  enough  to  permit  of  the  complete  machining  being 
accomplished  by  the  date  given,  any  delay  in  this  connection 
being  reported  "to  the  progress  man  concerned. 

The  art  of  the  progress  man,  and  also  of  the  progress 
chaser,  consists  in  arranging  for  the  completion  of  the  whole 
of  the  details  in  connection  with  anyone  order  by  a  certified 
date,  irrespective  of  the  number  of  operations  invohed. 
The  progress  man  studies  this  from  a  broad  aspect,  and 
arranges  for  the  completion  date  of  each  department  to 
pemiit  the  complete  unit  being  dispatched  by  the  date 
required.  The  machine-shop  progress  chaser  has  to  perform 
the  same  duty,  within  the  confines  of  his  department,  by 
ensuring  that  "the  whole  of  the  component  parts  are  com- 
pleted bv  the  date  given  to  that  department  in  connection 
with  any  specific  order. 

In  oi-der  to  allow  the  machine-shop  section  foreman  to 
grasp  the  importance  of  any  particular  part,  the  chaser 
should,  each  morning,  compile  a  priority  list  for  e^■ery 
section  foreman  in  the  department,  showing  exactly  what 
work  in  each  section  requires  preferential  treatment,  and 
this  list  should  be  amended  by  the  chaser  if  other  work  of 
an  important  character  is  received  in  the  section  during  the 
day.  This  list  would  be  of  great  benefit  to  the  foreman,  as. 
with  the  hundreds  of  parts  on  vai-ious  orders  in  his  section 
needing  attention,  it  is  impossible  for  him  always  to  know 
the  exact  sequence  in  which  the  jobs  are  to  be  put  in  hand, 
unless  the  necessary  information  is  given,  whilst  it  also 
ensures  for  the  chaser  that  the  parts  in  which  he  is 
particularly  interested  are  being  (or  will  be)  attended  to. 
This  applies  especially  to  small  details,  which  are  apt  to  be 
overlooked  by  the  deiiartmental  officials,  whose  attention  is 
absorbed  in"  the  task  of  producing  parts  of  greater 
magnitude. 
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Tile  machine  siioj)  pfotiifss,  cliaser  imit.i  sec  that 
snrticient  work  is  always  in  the  department  to  keep  the 
whole  of  the  machines  fnlly  einployeii,  and  lie  must  ad\isc 
the  Proii^ress  Department  when  he  considers  a  shortage  is 
likely  t»  occur.  If  business  is  brisk,  and  the  Progress 
Departmeut  is  working  on  the  right  lines,  this  possibility  is 
very  remote,  the  delivery  dating  system  guarding  against 
this  to  a  very  great  extent.  Still,  it  does  iiapjxin  that  a 
ceitain  tyiJe  of  machine  occasionally  gets  ahead  of  its  com- 
mitments, and  it  is  in  this  respect  that  the  chaser  must 
look  ahead,  and  take  the  necessary  steps  (by  reporting  early 
enough)  to  eusure  the  trouble  being  deviated  at  the  earliest 
possible  moment.  The  ideal  principle  to  work  on  is  for 
each  machine  to  ha\e  one  job  in  operation,  a  second  job 
standing  by  to  follow  on,  and  a  third  job  (in  the  sub-store 
or  elsewhere)  to  follow  in  sequence.  If  this  procedure  is 
adopted,  there  need  be  little  fear  of  a  pcssible  shortage 
not  being  reixirted  early  enough. 

Whilst  priority  must  be  accorded  to  the  urgent  production 
orders  in  the  machine  shop,  the  fact  that  the  bulk  of  com- 
ponent parts  covered  by  stock  orders  has  to  be  dealt  with  in 
this  department  must  not  escape  notice,  and  iu  concerns 
which  maintain  a  large  stock  of  such  parts,  for  use  in  con- 
nectiou  with  rapid  production,  a  special  chaser  should  have 
charge  of  this  line  in  the  machine  shop.  He  will  work  in 
accordance  with  the  store's  requirements,  and  any  question 
of  priority  arising  in  connection  with  an  urgent  stock  part 
ami  a  part  required  on  a  production  order  must  be  referred 
to  the  Progi'ess  Department.  It  must  be  remembered  that 
many  parts  covered  by  stock  orders  are  actually  required 
for  urgent  customers'  orders,  but  as  the  shortage  of  avail- 
able stock  required  in  connection  with  any  one  order  has 
already  been  reported  to  the  Progress  Department  by  the 
stores  (as  instanced  in  the  article  dealing  with  the  general 
store,),  the  progress  man  concerned  will  pass  this  information 
on  to  the  chaser,  who  will  thereupon  accord  the  part  iu 
question  the  necessary  preferential  treatment  to  ensure  a 
quick  delivery. 

It  will  thus  be  seen  that  in  connection  with  the  machine 
shop  the  progress  man  (assisted  by  the  chaser)  has  a  never- 
ending  duty  to  perform,  for  in  no  point  whatever  must  this 
department  be  neglected.  Failure  on  the  part  of  the  depart- 
ment concerned  to  deliver  material  supplies  by  the  pro- 
gramme date  must  be  promptly  reported  by  the  chaser,  and 
machine  breakdowns,  non-receipt  of  the  necessary  tools, 
work  held  up  in  transit,  and  all  other  matters  affecting  the 
completion  date  for  the  department,  must  also  receive  bis 
prompt  attention. 

(/)  The  Ii/f>/iec/in)i  Dc/n/rhmni. — Although  this  depart- 
ment is  connected  with  every  productive  department  in  the 
factory,  it  is  more  closely  associated  with  the  machine  shop 
than  with  any  other  department,  and  it  is  proposed,  there- 
fore, to  deal  with  it  at  this  stage,  for  the  purpose  of  showing 
its  connection  with  the  Progress  Department. 

It  is  not  considered  advisable  for  the  Progress  Depart- 
ment to  issue  a  separate  delivery  date  with  respect  to  this 
department,  on  account  of  the  many  times  a  specific  detail 
may  have  to  pass  tlu'ough  the  inspector's  hands  liefore 
reaching  its  final  stage  ;  but  it  must  be  understood  by  all 
concerned  that  a  delivery  date  given  for  the  guidanceof  any 
department  must  cover  time  for  inspection.  The  depart- 
mental chaser  is,  therefore,  responsible  for  getting  the  details 
through  the  Inspection  Department,  treating  the  inspection 
of  the  article  as  an  operation  in  connection  with  the  depart- 
ment in  which  he  is  interested. 

The  inspector,  like  the  toolmaker,  must  be  allowed  ade- 
quate time  in  which  to  do  his  work  efficiently  ;  but  there 
is  no  reason  why  he  should  not  work  the  details  through  in 
strict  order  of  priority.  A  good  idea  is  to  have  a  list  dis- 
played in  a  prominent  position  in  the  department,  similar 
to  the  one  recommended  for  the  use  of  the  section  foreman 
in  the  machine  shop,  recording  the  order  of  precedence  in 
which  the  details  are  required,  such  list  to  be  amended  by 
the  chaser  as  further  items  arrive  in  the  department,  and 
modified  when  they  are  completed.  The  list  could  be 
changed  daily,  and  the  inspector  would  have  the  assurance 
that  he  was  working  in  connection  with  the  most  important 
parts,  from  a  delivery  point  of  view. 

When  an  article  is  rejected,  or  returned  to  the  shop  for 
rectification  a  copy  of  the  inspector's  report  on  the  subject 


should  be  [irouqitly  sent  to  the  Progress  Deparimeiii,  tu> 
enable  the  [)rogress  man  ititerested  to  take  the  necessary 
steps  which  will  ensure  the  replacement,  or  the  operatioiii 
necessitated  by  the  rectification,  being  completed  with  a- 
view  to  minimising  any  delay  with  regard  to  the  completion- 
date  on  progrannne.  A  record  of  all  rejections  shouUl  be 
kept  by  the  Progress  Department  in  connection  with  any 
sfjecific  order,  as  this  will  be  found  most  useful  in  com- 
piling the  report  nccessitateil  liy  the  delays  occasioned  \u 
connection  with  the  order. 

(7'o  be  rowliiiktl.) 


TRADE     OF     SOUTH     AFRICA. 


A  JiEi'OKT  on  the  trade  (it  Sleuth  Afiic.-i  lor  the  ye:n-  liUT  liuuj 
the  pen  of  H.M.  Trade  ('(iiiinii^-i.nii'r  (Mr.  Wickhaoi)  has- 
just  l)een  issued  by  the  Ufiiaiuinni,  of  Overseas  Trade. 

Mr.   Wickham  gives  first  iiliice  to  the  ■siepe  taken  iu  con- 
ueetiun  with  tho  develppinent  of  national  industry,  viz.  :  — 
1.  The  first  census  of  industrial  production. 
'2.  The  formation  of  a  Federation  of  Industries. 
'■i.  The  formation  of  the  Industrial  Uevelopiuent  Co.,   I-td., 
for  financing  new  industrial  enterprises. 

4.  ITie  operations  of  the  Indu.stries  Section  of  the  Depart- 
ment of  Mines  and  Industries. 

.5.  The  flotation  of  companies  to  establish  vitally  impoi'tant 
liriinary  industries,  notably  the  production  of  iron. 

Sciv  Industries. — The  following  among  the  new  industries 
which  have  recently  been,  or  are  on  the  point  of  being, 
established,  wiU  be  of  interest  to  the  electrical  trades  :  — 

Manufacture  of  carborundum,  calcium  carbide,  alcohoE 
motor  fuel,  asbestos  sheet  and  goods,  casting  shoes  and  dies- 
(of  steel  from  eleotiic  furnaces),  refining  of  arsenic  audi 
antimony.   tJn  smelting. 

Undoubtedly,  by  far  the  most  impoi-tant  of  all  the  Uuiou's. 
industrial  developments,  the  success  of  which  must  be  awaited 
with  interest,  is  the  iron  industry.  Two  companies  are 
erecting  blast  furnaces,  one  at  Pretoria,  and  the  other  at 
Vereenigintr.  It  is  underst<x)d  thai,  one  of  the  chief  diffi- 
culties in  tliis  way  is  the  rarity  of  a  good  coking  coal.  Coke,, 
consequently,  has  hitherto  been  expensive,  and  the  supply 
Liarelj'  adequate  for  the  foundries.  Very  considerable  exten- 
sions have  been   brought  about  recently. 

I'ldilic  Works.— As  regards  municipal  enterprises,  in  the' 
case  of  electricity,  normal  expansion  has  had  to  stop,  all  the 
more  important  municipal  generating  stations  being  already 
fully  loaded,  and  some  actually  overloaded,  and  additional 
plant  on  order  being  unprocurable  or,  at  least,  delayed.  The 
same  consideration  applies  to  the  telephone  service,  for  whicli 
new  instruments  are  unobtainable.  Copper  cable  has,  of 
course,  been  on  the  list  of  prohibited  exports  from  the 
United  Kingdom  for  some  time,  and  this  fact  has  given  the- 
.Japanese  a  chance  of  having  their  cable  tested  in  use  by  the: 
Post  and  Telegraph  Department,  mines,  and  public  bodicvs.. 
The  accumulation  of  overdue  orders  and  of  postponed  deve- 
lopment in  regard  to  electricity,  water  supply,  and  sanitation 
will  probably,  by  the  time  normal  trade  conditions  are  once 
more  in  sight,  represent  .a  very  large  amount  of  business..  _ 
This  is  equally  true  of  mining,  since,  while  production  is 
being  pressed  on,  both  development  -nork  and  the  opening, 
up  of  new  enterprises  are  being  largely  po.stponed. 

Minina  Supplies. — In  connection  witn  mining  requirements, 
an  impoi-tant  alteration  in  purchasing  procedure  has  been 
introduced.  The  contracting  for  goods  from  oversea  for  the 
mines  has  been  focused  in  one  buyer's  hands.  This  system 
has  been  adopted  becau-se  it  was  found  in  the  early  days  of 
the  war  that  material  for  the  mines,  other  than  special  , 
machmery  and  apparatus,  was  being  accumulated  by  mer- 
chants, manufacturers'  agents,  and  mines  engineers  and 
storekeepers  to  an  extent  which  was  not  merely  unecono- 
mical, but  was  also  improper  having  regard  to  the  need  for 
the  manufacture  of  .such  goods  being  limited  to  what  was 
actually  essential  to  the  carrying  on  of  the  mining  industry.  . 
Stocks  have  now  been  reduced  to  a  minimum  without  risk 
of  exhaustion.  Ttie  possibility  of  this  centraUsed  buying 
continuing  after  the  war. has  to  be  faced.  Another  factor 
which  is  likely  to  have,  a  still  greater  effect  on  trade  with 
the  mines,  is  the  possibility  of  the  successful  local  produc- 
tion of  pig-iron.  Cheap  coal,  lime,  and  high-;grade  supply 
is  available  in  the  gold  mining  area,  against  which  imported 
goods  "have  a  long  expensive  haul  500  miles  from  the  coast. 
Imports  Last  Year. — The  imports  of  all  classes  of  machi- 
nery and  hardware,  with  the  exception  of  mining  machinery 
and  tools,  have  been  very  much  affected  by  the  w'ar,  but 
even  here  the  fall  in  191'?  is  more  pronounced  than  in  the 
previous  years.  The  reduction  of  impor-ts  under  the  head 
of  iron  and  steel  and  machinery — mining  machinery  being 
practically  the  only  exception — is  explained  by  war  necessi- 
ties and  prices,  but  a  very  great  deal  of  it  may  also  be  re- 
gaided  as  deferred  expenditure  which  must  be  undertaken 
at  as  early  a  date  as  possible.  The  following  are  some  of  the 
more  jrtitable  items  of  decrease  in  imiwrts  into  South  A^'''''SJ, 
Mdrhincru,    electrical. — The     pre-war     value     of     i'tyl,00(i 
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(of  which  a  little  more  than  half  was  German)  falls  to 
^1-50,000.  Agricultural  and  water-boring  machinery,  cranes 
and  lifts,  fire  aaid  traction  engines,  manufacturing  and  pilnt- 
ing  machinery,  and  pumps  alike  show  a  big  falUng  off. 
Similarly,  rails,  both  light  and  heavy,  and  locomotives  ajid 
rolling  stock  have  been  unixii-ted  in  very  much  smaller 
quantities — the  imports  of  British  as  well  as,  of  course, 
(Jerman,  makes  being  much  reduced,  while  the  remains  of 
the  business  weie  left  practically  to  the  United  States.  It 
may  be  noted  that  light  rails  are  now  being  rolled  on  the 
Witwatererand . 

.\>»'  Competition. — The  expansion  of  Japanese  trade  with 
South  Africa,  has  been  more  marked  and  continuous,  though 
even  now  Japan's  total  import.s  into  South  Africa  are  less 
than  those  of  Sweden.  The  range  of  goods  which  Japan  is 
now  exporting  is,  however,  interesting,  and  it  would  be 
most  unwise  to  discount  her  initiative  or  minimise  her  ix)ten- 
tialitie.s  as  a  competitor.  At  the  same  time,  it  must  not  be 
taken  for  granted  that  Japan  has  been  completely  .successful 
in  the  manufacture  of  &11  this  wide  range,  or  that  Japanese 
makers  will  hold  the  field  indefinitely,  even  at  lower  prices, 
unless  quahty  is  very  much  improved.  It  is  noticeable  that, 
at  present,  machinery  and  hardware,  with  the  exception  of 
cheap  cutlery,  are  hardly  represented  in  the  list.  An  agency 
for  electric  cable  and  wii'e  (plain  and  insulated)  has  been 
placed  in  the  hands  of  a  Johannesburg  firm,  but  the  import 
statistics  for  1917  do  not  record  any  shipments  as  having 
arrived. 

Increases  are  recorded  to  the  credit  of  Japan  in  impoi-ts  of 
brass  manufactures  and  electric  fittings  (probably  insulators). 
Denmark  and  Holland,  too,  are  credited  with  satisfactory 
business  in  machinery  for  manufactming  purposes. 

The  most  notew  orthy  gains  made  by  Canada  in  contribut- 
ing to  the  import  trade  of  the  Union  are  in  hardware. 

The  American  share  of  the  machinery  trade  is  very  much 
larger  than  that  of  Canada,  being  more  than  one-half  of  the 
total.  In  iron  and  steel  manufactured  goods,  imports  from 
the  United  States  increased  by  Jtl'2o0,000.  To  this  amount 
must  be  added  ±'4-5,0(X)  increase  in  fencing  and  bahng  wire, 
and  i613,0(l0  in  i-ail«ay  material,  South  Africa  having  had 
to  depend  almo.st  entuely  on.  the  United  States  both  for 
light  railway  material  and  wire,  instead  of  Geiinany,  which 
had  an  ijuportant  share  of  both  trades. 

Selling  Methods. — Reference  may  be  made  to  a  system  of 
representation  which  appears  to  be  exceUent,  and  paiti- 
cularly  well  devised  for  any  class  of  goods,  such  as  machi- 
nery, for  the  selling  of  which  technical  knowledge  is  desu-- 
able.  if  not  essential.  Reference  has  often  been  made  to  the 
difficulty  of  finding  agents  with  adequate  technical  know- 
ledge for  negotiating  with  buyers  of  machinery.  The  neces- 
sity of  finding  a  trained  man  to  represent  manufacturers  of 
goods  which  are  to  be  sold  to  customers  who  are  themselves 
technical  experts,  has  led  some  fii-ms  to  send  out  their  ow'n 
man  or  staff.  Where  the  market  is  comparatively  small,  it 
iiiay  be  that  the  turnover  of  one  mantrfacturer  would  hardly 
be  sufficient  to  pay  the  cost  of  euch  a  selling  branch.  To 
L'et  over  this  difficulty,  finns  secure  the  representation  of 
other  majjufactm-ers  of  kindred,  but  not  conflicting,  lines 
which  can  be  handled  efficiently  and  with  httle.  if  any,  addi- 
tional effort  or  outlay  by  the  same  agency.  This  is  to  all 
mtents  and  purposes  the  system  which  has  been  recom- 
mended on  previous  occasions,  namely,  co-operative  selhng 
through  organisation  of  groups  of  manirfacturers.  It  is  a 
system  which  brings  the  manufacturer  into  touch  with,  and 
knowledge  of,  his  market  efficiently  and  with  economy;  and 
pai-ticularly  for  those  who  find  difficulty  in  finding  agents 
with  the  qualifications  that  are  neoessai^,  it  is  to  be  recom- 
mended. 

Manufattiu'ers  of  machinery  tend  to  .specialise  on -a  type  - 
iif  product.  "Boilers  for  all  purposes,"  "Centrifugal  machi- 
nery of  all  kinds,"  "Pulverising  and  grinding  machinery 
for  all  industi-ies,"  are  samples  of  titles  from'  machinery  cata- 
logues. A  fimi  makes  grinding  machinery  for  making 
cement,  for  pulverising  bones,  for  a  chemical  works,  &c.,  but 
does  not  touch  the  drying  or  burning  plants  required  for  the 
same  purpose,  or  the  prime  movers.  It  may  be  that  this 
specialisation  on  one  class  of  machine  results  in  a  more  per- 
fect product  for  particular  purposes  than  the  product  of  a 
works  specialising  on,  say,  cement-making  plant,  and  con- 
tining  attention  entirely  to  that  particular  purix>.se  for  each 
particular  part  of  the  complete  plant.  Whether  such  is  the 
case  or  not.  attention  is  called  to  the  need  for  considering 
the  difficulty  involved  in  selling  over.seas  when  no  one  of  the 
makers  of  plant  is  in  a  position  to  draw  up  a.  specification  or 
working  drawings  of  a  complete  plant.  It  is  all  very  well  as 
legards  the  home  market  to  rely  on  getting  orders  for  indi- 
vidual machines  or  apparatus  to  take  their  place  in  existing 
factories  and  works,  or  to  depend  on  a  consulting  engineer 
to  do  the  assembling  of  10  or  a  dozen  iten^s  into  a  complete 
specification.  It  is,  however,  very  far  from  bemg  an  ideal 
jystcm  for  over.sea  business,  and  very  much  business  has 
L'one  to  foreign  countries  just  for  the  reason  that  manufac- 
turers in  so  many  lipes  do  not  profess  to  know  about  the 
manufacturing  system  as  a  whole  for  which  they  want  to 
-upply  oi>e  part  of  the  plant.  In  many  instances  it  is  almost 
impossible  to  aiTange  adequate  representation,  or  even  to 
lutere-st  a.  representative. 

The  advantages  of  specialisation  on.  say,  vacuum  pans, 
or  drying  machinery,  may  be  very  great,  but  it  seems  evi- 
'Itnt   that  the  dr;)wh;K-k';  are  also  of  sufficient  iii'iv.vrrni.c  to 


merit  study  by  engineering  associations  in  order  to  obviak 
these.  Some  development  of  organisation  seems  to  be  called 
for.  Possibly  firms  making  pumps,  air  compressors,  and 
machinery,  such  as  are  refexred  to  above,  could,  in  relation 
to  each  of  the  various  purjxises  for  which  their  products 
are  used,  arrange  .small  combmations  of  the  makers  of  all 
different  items  gt>i"g  to  make  up  a  complete  plant  with  a 
joint  drawing  office  and  selling  organisation.  Possibly  firms 
of  structural  engineers  who  aheady  tmdertake  much  work 
of  assembling  could  cover  the  whole  groimd  of  industrial 
plant  more  completely,  and  so  fill  a  gap.  That  there  is  a 
;^;iin  anyone  wiio  looks  uito  the  matter  cannot  seriously  doubt 

The  above  notes  refer  to  industrial  machinery  in  genei^al 
use,  and  not  to  mining  machinery.  The  mines  constitute  a 
market  in  them.selves,  the  requhements  of  which  ai-e  met 
by  a  special  and  highly-organised  system  of  distribution,  to 
which  reference  has  already  been  made. 

System  of  Agenrij. — ;Xow-adays,  if  manufacturers  want  per- 
inanent  business,  they  must  establish  ijermanent  relations 
with  the  consumer.  They  must  keep  in  direct  touch  with 
their  market  in  a-  way  that  they  can  only  do  through  a  local 
tia^ding  branch  of  their  own,  or  through  a  loyal  representa- 
tive. For  smooth  workmg,  for  efficiency,  for  economy,  or 
for  .successful  pushing  of  new  lines  there  is  only  one  course. 
There  must  be  repi-esentation,  with  a  recognition  of  common 
interests,  as  weU  as  mutual  goodwill  and  confidence. 

Before  concludmg  his  report,  H.M.  Trade  Commissioner- 
suggests  that  very  much  more  useful  work  could  be  done  if 
manufacturers  in  the  United  Kingdom  would  more  freely 
indicate  directions  in  w^hich  they  want  help,  and  the  class, 
of  infonnation  which  is  of  value. 


TRADE     STATISTICS     OF     SOUTH     AFRICA. 


The  following  statement,  .showing  the  unixirts  of  electrical 
and  similar  goods  into  the  Union  of  South  Africa  during  the 
year  1917,  has  been  taken  from  the  recentlv-issued  official 
trade  statistics.  The  figures  for  1916  are  added  for  purposes 
of  comparison,  and  notes  of  any, increases  or  decreases  are 
given  ; — 


Asbestos  nianufactuTes.- 
From  Great   Britain 
Other  countries 


1916.  1917.  Elr:  «r  dec. 

£  £  '     '  £ 

9,000  4,000  -      5,000 

•2,000*  1,000  -       1,000 


Total 

Brass  manujactures.- 

From  Great   Britain 

United    States 

,,      India 

,,      Other  countries 

Total 


11,000 
'  Sw  itzerland  i'1,000. 

•24,000 
•>00<) 
•2,000 


■5,000 


17.000 
■2,000 
1,000 
3.IJ00* 


em* 


-       7,000 


+ 


1,000 
3,000 


28,000 
'Japan  ie2,000. 
Copper,  plate  and  sheet. — 
Prom  Great   Britain  ..  4.000 

United   States  ...  — 


Total 
Copper  manufactures. — 
Prom  Great  Britain 
..      United  States 
Other  countries 


i.WJ 


3,000 
1,000 


■23,000      -      6,000 


1.000  - 

1 .00<J  - 

2.000  - 

1,000  - 

3,000  -f 

1,000  + 


Total         

4.000 

5.000 

-1-      1,000 

Electrical  cable  and  icire. — 

Prom  Great   Britain 

.,      Italy                  

United   States 
Other   countries 

•2^28,0OU 
1,000 

5;000 

3,000' 

42,000 
1,000 

10,000 
1,000 

-  186,0CK) 

+      5,000 

-  2,000 

Total  ■2:37,000         54,000 

*  Holland  f'3,000. 
Electrical  fittings,  inclvding  posts. — 
From  Great   Britain 
Canada 
..      Holland 

United    State.- 
,,      Japan 
,,      Other   countrie: 

Total 

Lamps  and  lamp  ware 
From  Great   Britain 
United   States 

,,      Sweden 

,,      Other  countries 

Total         66,(J00 


183,000 


•200,000 

110,000 

_ 

OO.OOt) 

1,000 

1,000 



•22,000 

24,000 

-i- 

■2.m> 

6-2,000 

61,000 

— 

1,000 

2,000 

6,000 

+ 

4,000 

s        ...         11,000' 

5,000 

6,000 

...       ■298,000 

-207.CI00 

91,00<'- 

*  Denmark  .£4,000. 

•2S,000 

11,000 

_ 

17,000 

19.000 

15,000 

_ 

4,000 

17,000 

5,000 

- 

12,000 

2,(XI0 

1,000 

- 

1,000 
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EUclrical  machinerif. — 

£ 

1017. 

luc.  or  dec. 
£ 

Pi-om  Great   Britain 
Sweden 
rnit*-;!    Stat<>.«! 

ll-i.WiO 

3.000 

(«.()00 

•>  1  a  U  1 

82,000 

7,(.K.XI 
lil.tKK) 

-  30.<KXi 

+         l.fKH) 

-  ixw 

17.000 


L'ranui,  chcitiui,i,  and  liH6. 
From  Great    Britaiu 


Minnnj    niacliinrnj.- 
From  Great   Britain 

Sweden 

United   States 

Other   countries 

Total         7-29.000       711,000 

•  Canada   £3,500. 

Macliincry  not  specially  mentioned  (other  than 
agricultural,  manufacturiny,  dc). — 

From  Great   Britain            ...       2-56,000  174,000 

.,      Sweden            4.000  6.000 

..       Lnited  States            ...         59,000  57.0(X1 

..      Canada                        ...           6,000  6.00(,1 

..      Otlier  countries        ...           3,00O  1.000 


:  .0,000 


6.000     -    ii.aio 
l.mKi      -       1,000 


J -'000 


473.000 

461.0(H)      -     12,000 

2.000 

2.0I.X)               — 

253.000 

244,000      -      9,000 

l.lHXl 

4,000*    +      3.00O 

-    18,000 


-  82,000 
-f  2,000 

-  2,000 

-  2,0110 


Total        ^28,000 

Telegraph  and  telephone  material.- — 
From  Great   Britnin  8.00U 

..      Sweden  2.0iXl 

..      Other    couiii  l.UOtJ 


Total 
Tramway  rails. — 
Prom  Great    Britain 
United   States 

Total 
'I  III  in  way  rolling-siocl; . — 
From  Great   Britaiu 
United   States 
Other    countrie.s 

Total 
Oilier  triiinway  muti-riala 
.From  Great   Britain 
United   States 
Other   countries 


11. 


244,000 


6,000 
1.000 


■,IXX) 


84,000 


-  2.000 

-  1,000 

-  1,000 


2.U(AI 
4.<XXI 

4,0'Xi 

ixm 

1U,I>.KJ 
2,00() 
1,000 

2,000 
1,(X«I 

13,000 


3,000      -    10,000 


2.CKXI 

l.OOU       - 

-      1,000 

2.0(X> 

l.OOO       - 

-       I.OIIO 

l.CKXI 

LOW- 

— 

NEW   PATENTS  APPLIED   FOR,    1918. 

(KOT    YET   PUBLISUED.) 
Compiled    expressly    for    this    journal    by    MssSKS.    SeftoN'Jonbs,    O'Dsll    and 
STBPHl^Nb    (successors    to    VV.    P.   Thompson  &  Co.,  of    London),   Chartered 
Patent  Aeenls,  285,   Hiuh   Holborn,    London.  VV.C.  1. 

15.410.    '■  Eli-ctric  pock.-t   flash-l.-inips."     VV.  J.  Wooi>M.\s.    September  23id. 

15.433.  "  ElecIro-ni:ig«u>tic  switches."  BftiTisH  Thomson-Houston  Co. 
jod    H.    C.    Hastikgs.    September    23rd. 

15.434.  "  .Auloin.itic  tckphonc  svstems."  .\t;roMAric  'J'm.BfiioNi!  M.»!<i;r.u- 
TL'KISG  Co.    September  23r<J.     (Uniled  Sl.-itcs,  February  4tli.) 

15,450.  "  Electric  drive  (or  ships'  screw  propellers."  AktT-Ges.  Brown 
UoVKKl  ET  CiE.     September  23rd.     (Germ.iny,  July  3rd.) 

ta,4S7.    "  Electric   switches."     R.   K.    Hearn.     September  23rd. 

15,461.  "Electric  co.iiactors."  Britlsii  Tho.mso.n"-Hol'ston  Co.  . (Gener;,) 
Electric   Co.).    September  23rd.. 

15,4G2.  "  Disposition  of  conductors  in  electric  diiitribution  systems." 
Bkitisii  Thcmson-Housicn   Co.  &   E.    B.   Whdmore.    September  23rd. 

15,550.  "  X-ray  app.'ir.iius."  Bkitisii  Thomson-Houston  Co.  (Gener.il 
Electric  Co.).    September  24lh. 

15,508.  "  Field  magnets  of  dynamo^  and  motors,  and  method  of  construc- 
tion."   A.  H.  .^vERv  &  G.  Kent,  Ltd.    September  24th. 

15,523.  "  iMethods  of  treating  filaments  for  incandescent  lamps."  Wem- 
iSGnoL'sK   L.\MP  Co.     September  24th.     (I'nited   States,   October  15th,   1917. j 

15.529.  "  Ignition  apparatus."  Rkmv  Electric  Co..  September  24i!i 
(lnited    States,    September    IDth     1817.) 

15,5-41.    "  Spark   plugs."    E.   J.   'rAVLOK.     September   24th. 

15,548.  "  Electric  furnaces."  H.  Etchells.  H.  A.  Greaves  ffc  T.  II. 
W'.vtsos  &  Co.     September  25th. 

15.586.  "  Electric  furnace,  and  method  of  operating  same."  !•'.  T.  Svndi-k, 
September  25fh. 

15.587.  "  Electrodes    or    plates    for    el«.ctri( 
l>-pe."    \\'.    N.    Stewart.     Septembtr  25th 

15,592.    "  .Alternating   eleclric  current   motors.' 
Co.    (General    Electric   Co.).    September  25th. 

15,600.    "  Electric   furnaces."    E.   L.   Chosbv. 

15,60-i.    "Ignition,  systems 
.Motors  Corpor.\tion  &  P.  C, 

15,603.     "  System  (or  instant 
-SfclMBILl-E.     September   25tll.     (l-'rancc.    S^'plembcr   28lll,    1917.) 

15,614.  "  System  for  instantaneous  and  electrical  heating  of  water."  L.  1- 
Seimbili.e.      September    25th.     (France,    January    28th.) 

\  15,652.    "  Diaphragms."    .^t•TOM.\Tlc  Telephone  MANUFACTfKtNC  Co.  &  S.  R. 
Smith.      September  25th. 

15,672.  "  Incandescent  eli-ctric  iamp  holders,  ,Vc."  Benjamin  Electkk 
Ltd.    September  26th.     (United    St;ites.   October  16th.    1917.) 

15.700.  "•lelephonc  apparatus  (or  one  common  line."  AktieSELSKAbu 
Electrisk    BtREAt.:.     September  'iSlh.      (Norway,    November   15th,    1917.) 

15.701.  "  Ignition   dynamos."    C.   T.'  .Mason.     September  26th. 

15,709.  "  Electro-magnetic  switches  or  contact  makers."  Soc.  Anon  di - 
I-;iablissements   L.   Bukriot.     September  25th.     (Franc.-,    November  7th,   1917  : 

l.'»,714.  "  Utilising  static  and  dynamic  coaxial  impulses  generated  h. 
efflux    of   liquids."     O.    Ancelini.     September   26lh. 

able   eleclric   cable   controller."     R.    D.    Faikcloi'uii.    Septeii, 


Bkiti 


lators    of    the    alkaliii.' 
Thomson-Houston 


September   25lh. 
rnal-combustion      engines." 
September  25th. 
and   electrical   heating  of   water. 


■  ■r    27lh. 
1-3.762. 


1-3.794. 


'  Electricity   meters."    G.   Casoj.ini.     September  27th. 
'  X-ray    apparatus."     iM.    B.    RooRIGUEZ.      September   27lh 
'  Diaphragms     for     gramopl; 
i.iER.    September  28lli 


'Ele 


bells. 


.S<ptcnib..-r  28th. 

15.795.    "  Polishing-iri; 

Uaiii.  September  28th. 
l."),812.  "  Electric  lur 
I.".,«H1,     "  Svnchi-onis  r 

N      .-      M-..      V  p-,mb..r 


W.    E    Clip 


phonographs,      telepht 

J.    H.    CowtLL    &    11.    \V. 


gas    irSn 


T.    .-\.    D.    Lawton. 


St-ptember   28th. 
?ani  or  electric   n 


Total         y.UIX)  3.fJ(J0 

•  Madagascar  (sleeper.?)  ±'1,000. 


2.O0O 


In  addition  to  the  above  the  following  goods  were  imported 
as   "  Government   Stores  "  :  — 

ISrassware. — 

From  United    Kingdom     ...  I.'im  i.inin       -       3.(kXi 

Copper,  plate  and  sheet. — 
From  United  Kingdom 
Electrical  cable  and  wire.— 
From  United  Kingdom 
Electric  fittings. — 
From  Unit-ed  Kingdom 
Other  coimtiif^ 

iLit.-i! 


Laiiipuare. — 
From  United  Kingdom 
Cranes  and  elevators. — 
From  United  Kingdoni 

Electrical  tnachineru. — 
F''rom  United  Kingdom 
(ilher  machinery. — 
Irom  United  Kingdom 
Oth(»r  f-oiirt-'  -- 
T<.t;,:  12.000         20.000      +      fi.nOO 
"  I  lilted  States  mainly. 
Telegraph  and  telephone  material. — 

From  United  Kingdoni  -il.riOO         13.000      -       .^.roo 

.,      Sweden  ...  -.OfXi         19.000      -1-    14,000 
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PUBLISHED   SPECIFICATIONS. 


The   numbers   in   parentheses 
be    printed    and    abridged,    and 


those   under   which    the  specifications 
lubsequent    proceedings    will    be    taken. 


Steve 


September     14th. 

F.   A.    Feldkam,. 

;-oper-\ted   m.achines.     H.    H.   Jeffcoti. 


ELEcrKic  circuits. 


X917. 

3.531.     Machlne   switching   telephone   system.      Western    Electric   Co., 
-VIcBert;    &    L.    Polinkowsky.     March    10th,    1917.     (118,644.) 

10,24-i.     Electric    he.aters.     A.    A.    Buck.    July    10th,    1917.     (118,652.) 

12.854.    Controlling-means    for    electrically-operated    feed    reel    b 
H.    W   James.    September   7th,   1917.    (118,681.) 

13.172.  Electrodes  for  electric  furnaces 
Hamiltcn.  H.  A.  Blackwell  &  \V.  L.  T 
(llS.eilO.) 

13.191.  .\utomaiic  telephone  system,  a. 
1917,     (118,691.) 

13.372.     Mp..TlrLE-FUSK   cartridges 
November    filh,    1917.      (111,096.) 
■    13.425.    Spekd-controllld   electri 
Seplember    19th,    1917.     (118,694.) 

13.741.       Ei.ECTRIC.M,      TR^XNSMISSION       ARRANGEMENTS      SPECIALLY      APPLICABLE      I, 

moi..,r-\khkles.  W.  a.  Stevens  &  J.  Sankey  &  Sons.  September  24th,  19i; 
(lls.ii99.i 

14.H24.  Telegr.vphic  APPARATUS.  C.  Domanico.  October  12th,  19i: 
(118,716.,! 

14.97i»,  Means  for  the  production  and  control  op  current  for  X-r.^ 
TUBES.     G.   Pearce  &  F.   D.  Owen-King.    October  16th,  1917.     (118,730.) 

15.404.  Electric  clocks.  W.  G.  Kent  &  L.  W.  Pullman.  October  23r. 
1917.     (118.726.) 

16.136,  ELEt^Rlc  accu.mui,ator  BOXES,  C.  R.  D.  Pritchelt  &  Pritchett  ar 
(iold  &   Electrical    Power  Storage  Co.    November  5th,   1917.     (118,733.) 

16,439.  .\eRODROME  lighting  for  the  landing  of  AIRCRAFT.  J.  I.  Hall  ar 
Callender's   Cable  and   Construction    Co.     November   9th,    1917.     (118.739.) 

18.700.  Electric  current  rectifiers.  H.  Wade  (Mills,  H.  S.).  Decemb, 
15lh.    1917.     (118,762.) 

xsia. 

'115.    Electric    starting-apparatus   for    motor-vehicle   bkginss.      H,    Luc. 

i.I  C.   L.  Breeden.    January  10th,  1918.    (118,775.) 

951.  Self-starters  for  internal-co-mbustion  engines.  W.  Holt  &  f 
Brooks.    January    17th,  .1918.     (118,779.) 

3,267.  Coi.-D  connections  for  electric  appliances.  Naamloozc  Vennooi 
chap  Fabriek  Van  Instrumenten  en  Electrische  .\pparaten  "  Inventuni 
October  18th,  1917.     (118,792.) 

3,709.  Slip  ring  siioRT-ciRCt:iTiNG  .\nd  brush  cont.yct  releasing  ce\ 
Phoenix    Dynamo    Manuf.ioluring    Co.    S    A.    H.    Bennett.     March    2nd,    191 
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Although  the  e.xisting  conditions  are  not  favourable  to 
progress  in  the  conversion  of  steam  railways  to  electrical 
operation,  a  good  deal  was  accomplished  in  the  earlier  yeais 
of  the  war  both  at  home  and  abroad,  and  directly  circum- 
stances permit  there  will  be  great  activity  in  this  branch  of 
engineering.  We  commence  in  this  issue  an  account  of  the 
electrification  of  an  important  section  of  the  Central  Argen- 
tine Railway,  which,  like  the  rest  of  the  railways  in  that 
coimtry,  was  built  and  is  owned  by  a  British  company  ;  the 
section  referred  to  is  only  the  first  instalment  of  a  total  of  lOo 
miles  that  is  to  be  converted,  in  order  to  cope  with  the  heavy 
suburban  traffic  of  the  great  city  of  Buenos  Ayres — a  city 
much  larger  than  any  in  the  British  Empire  except  the 
metropolis  itself.  This  is  a  conspicuous  example  of  the 
way  in  which  Britfsh  industry  should  profit  by  British 
enterprise  abroad  :  where  we  provide  the  capital  for  the 
construction  of  engineering  works  in  foreign  countries, 
it  is  but  reasonable  that  we  should  also  carry  out 
the  work.  Too  often  in  the  past,  however,  this 
principle  has  been  ignored,  and  great  undertakings, 
such  as  those  in  South  Africa  and  India  with  which 
our  readers  are  familiar,  have  been  financed  mainlj- 
from  this  country,  but  equipped  by  rival ,  manufactnn-ing 
nations.  In  the  future,  \^e  have  no  doubt  that  every  effort 
will  be  made  to  prevent  the  recurrence  of  this  procedure, 
which  not  merely  deprives  our  workshops  of  employment, 
but  also  robs  our  designers  of  the  invaluable  experience 
which  is  to  be  gathered  from  every  undertaking  of  the 
kind,  and  Which  constitutes  a  stepping-stone  towards  still 
greater  achievements. 

It  is  particularly  desirable  that  no  opportunity  should  be 
lost  of  harnessing  the  great  water  powers  with  which  the 
British  Empire  is  so  richly  endowed,  as  well  as  those  which 
abound  in  South  America  and  other  foreign  lands.  We 
recently  quoted  at  some  length  the  report  of  the  Water- 
Power  Committee  of  the  Conjoint  Board  of  Scientific 
Societies  on  the  resources  of  the  British  Empire  :  con- 
sidering these  in  conjunction  with  the  pressing  demand  for 
railway  communication  in  all  parts  of  the  Empire,  it  will 
be  seen  that  there  is  an  immense  field  of  activity  opening 
before  our  civil,  mechanical,  and  electrical  engineering 
industries.  The  railway  famine  in  South  Africa  has  reached 
an  acute  stage,  for  it  has  uol  been  possible  during  the  war 
to  fulfil  the  orders  received  by  British  firms  for  locomotives 
and  rolling  stock,  and  the  rapidly  developing  industries 
of  the  Union  urgently  call  for  impro^-ed  railway  trans- 
port facilities.  The  alleged  proposal  of  Mr.  McAdoo  to 
electrify  the  I'nited  States  Railways  on  a  gigantic 
scale,  to  whit'h  ue  recently  referred,  has  directed  attention 
in  that  country  to  the  euorniaus  potentialities  of  the  water 
powers  of  the  I'nited  States  and  Canada — the  former 
estimated  at  no  less  than  (id  million  H.r.,  and  the  latter  at 
about   IH   million   h.c.       The  successful  electrification  of 
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some  410  miles  of  the  St.  Paul  Kuilrcad  is  but  a  boginnintr : 
450  miles  more  are  to  be  converted  on  this  line  alone, 
and  thousands  of  miles  remain  to  be  electrified.  According 
to  the  Ruiliriiij  (liizt'lli-,  ilr.  Mc.Vdoo  has  recently  explained 
that  his  remarks  were  misinterpreted  :  he  only  meant  that 
if  the  railways  of  the  United  States  were  permanently  in 
the  hands  of  the  (Jovernment,  he  would  probably  give  the 
idea  considerable  attention.  But  obviously  the  process 
of  convei-sion  is  already  in  full  swing.  In  France  great 
progress  has  been  made  with  the  electrification  of  the  lines 
of  the  Compagnie  du  Jlidi,  in  the  region  of  the  Pyrenees, 
with  the  aid  o^  water  power,  and  the  same  procedure  can  be 
readily  adopted  in  the  Alpine  districts.  "We  need  not  labour 
this  subject,  to  which  we  drew  attention  not  long  ago,  but 
in  closing,  we  must  not  omit  to  refer  to  an  aspect  of  the 
question  which  is  of  equal  importance- — namely,  the  economic 
point  of  view.  To  reduce  tlie  unnecessary  consumption  of 
coal  is  one  of  the  most  pressing  problems  before  the  world 
t^j-day — and  the  electrification  of  railways  by  water  power 
would  obviously  contribute  enormously  towards  that  end. 
Last  year  the  United  States  steam  railways  consumed  150 
million  tons  of  coal,  and  the  Canadian  railways  '.I  millions. 
But  even  if  the  power  must  be  supplied  by  steam-driven 
plant,  the  use  of  electric  traction  will  save  from  half  to 
two-thirds  of  the  coal  at  present  required  by  steam  loco- 
motives, which  consume  something  like  i!  lb.  per  H.i'.-hour. 
The  additional  advantages  derived  in  practice  from  the 
adoption  of  electric  haulage  are  too  Well  known  to  need 
recapitulation.  We  trust,  therefore,  that  all  concerned  in 
the  construction  and  equipment  of  railways  will  give  the 
most  earnest  attention  to  this  important  subject,  in  order 
that  no  time  may  be  lost  in  developing  the  modern  system 
when  the  opportunity  arises. 


Methods  of 

Trading  In 

Canada. 


Elsewhere  we  give  a  short  review  of 
the  report  by  His  Majesty's  Trade  Com- 
missioner in  Canada.  It  is  satisfactory 
to  note  that  an  optimistic  view  is  taken 
regarding  the  general  attitude  of  the  Canadian  buyer 
towards  the  United  Kingdom  manufacturer.  The  report 
sets  forth  in  some  detail  the  conditions  which  the  latter 
should  strictly  observe  when  he  sets  about  making  an  earnest 
effort  to  obtain  such  share  of  the  trade  as  it  may  be  possible 
for  him  to  obtain,  in  spite  of  the  proximity  of  the  United 
States  competition. 

So  much  has  been  written  regarding  the  lines  of  goods, 
particularly  heavy  goods,  which  the  Dominion's  next-door 
neighbour  is  succeeding  in  selling  in  place  of  British  goods, 
that  there  is  little  need  to  dwell  further  on  this  phase  of 
the  question.  Prior  to  the  entry  of  the  United  States  into 
the  war,  they  naturally  succeeded  in  further  strengthening 
their  hold  upon  the  Canadian  market.  It  would  be  un- 
gracious to  our  Ally  to  express  unreserved  satisfaction  at 
the  information  vouchsafed'  in  the  Trade  Commissioner's 
Report  that  since  April,  1917.  this  competition  had  fallen  off, 
and  it  would  not  be  safe  to  say  with  any  degree  of  confidence 
that  this  falling-off  would  result  in  Great  Britain's  recover- 
ing, in  the  face  of  the  natural  advantages  of  the  United 
States  as  a  source  of  supply,  the  position  which  she  previously 
held.  Certain  special  lines — for  example,  small  motors, 
the  lighter  industrial  machinery,  particular  types  of  elec- 
trical apparatus  where  some  special  design  appeals  to 
Dominion  taste — will  be  saleable  in  the  Canadian  market, 
provided  manufacturing  exporters  in  the  United  Kingdom 
will  set  about  their  business  in  a  practical  manner.  • 

The  personal  touch  is  the  distinguishing  feature  of  the 
Canadian  market.  If  a  manufacturer  decides  to  com- 
bine forces  with  others  who  produce  similar  but  not 
competitive  goods,  he  should,  after  the  market  has  been 
thoroughly  investigated,  either  appoint  a  reliable  selling 
agent  to  handle  the  goods  of  the  combination,  or  open  a 
branch  office  (a  central  selling  agency),  the  expenses  of 
which  should  be  borne  by  the  affiliated  firms.  In  the  case 
of  the  manufacturer  whose  goods  are  of  such  a  character  as 
to  indicate  no  individual  course  of  action  on  his  part,  he 
may  either   sell   through  an  export  agent   in   the  United 


Kingddin  who  already  iias  Canadian  connections,  or  investi- 
gate' the  Canadian  market  personally. 

Finally,  the  Connnissioner  still  finds  it  necessary  toadvi.sc 
manufacturers  to  make  a  closer  study  of  the  technicalities 
of  the  Canadian  export  trade  —such  as  freights,  insurance, 
exchange,  packing,  preferential  Customs  duties,  terms,  and 
credits. 


Unions  at 
Issue. 


Our  readers  will  have  observed  with 
regret,  which  we  share,  that  the  hostility 
displayed  towards  the  Electrical  Power 
Engineers'  Association  by. the  leaders  of  the  London  Com- 
mittee.of  the  Electrical  Trades  Ihiion  continues  unabated  : 
it  is  very  unfortunate  that  their  diffei'ences  cannot  be  recon- 
ciled and  their  animosity  dispelled — there  is  ample  room 
for  both  organisations  to  exist  side  by  side  in  harmonious 
co-operation.  We  fear,  however,  that  this  happy  consum- 
mation can  hardly  be  hoped  for,  .so  long  as  the  f].T.U.  in 
London  remains  under  the  control  of  the  existing  leader- 
ship ;  the  attitude  evinced  by  the  London  district  secre- 
tary, Mr.  W.  .1.  Webb,  in  the  letter  which  we  published  in 
our  last  issue,  is  compatible  only  with  war  //  oulmnrc,  and 
the  form  of  words  with  which  he  threatens  to  deprive  his 
"  brother''  of  his  livelihood,  as  the  penalty  for  the  exercise 
of  his  free  will,  is  a  ghastly  mockery  of  the  principle  of 
fraternity  which  the  writer  affects  to  uphold. 

On  this  question  there  cannot  be  two  opinions.  It  is 
the  undoubted  and  immemorial  right  of  a  British  citizen 
to  go  his  own  way  without  interference,  provided  that  he 
does  nothing  to  his  neighbour's  detriment,  and  complies 
with  the  regulations  laid  down  by  the  State.  To  controvert 
this  fact  is  to  rebel  against  the  most  fundamental  principle 
of  citizenship,  and  to  substitute  tyranny  for  liberty — the 
most  precious  possession  of  an  Englishman.  Those  who 
deny  this  right  to  their  fellow-citizens  would  be  amongst 
the  first  to  assert  it  were  their  own  privileges  assailed.  The 
threat  of  the  E.T.U.  Secretary,  therefore,  is  utterly  inde- 
fensible and  unworthy  of  a  free  man,  and  will  do  far  more 
harm  to  his  own  cause  than  to  that  of  the  B.P.E.A.  We 
do  not  believe  for  a  moment  that  the  members  of  the  Union 
approve  of  the  policy  which  is  put  forward  in  their  name — 
but,  unfortunately,  irresponsible  leadership  is  the  curse  of 
Trade  Unionism,  which  in  itself  is  an  indispensable  and 
beneficial  institution. 

Is  it  not  possible  for  represeritativee  of  the  two  societies 
to  meet  and  talk  over  the  situation,  with  a  view  to  arriving 
at  a  friendly  settlement  of  the  questions  at  issue  ?  We 
are  sure  that  each  side  would  find  the  other  far  less  un- 
reasonable than  it  had  appeared  to  be,  so  long  as  the 
discussion  had  been  carried  on  at  long  range  :  the  members 
of  both  parties  are  of  the  same  race  and  in  the  same 
industry,  their  personal  interests  do  not  clash  with  one 
another,  and  there  is  no  insuperable  obstacle  in  the  way 
of  their  arriving  at  a  good  understanding.  Continued 
strife  will  benefit  no  one. 

We  have  received  from  a  North  Country  member  of  the 
E.T.U.  a  letter  which,  unfortunately,  makes  an  unmerited 
personal  attack  upon  an  honourable  and  patriotic  engineer, 
and  therefore  will  not  be  published  in  our  columns. 


One  of  the  most  difficult  of  tte  many 
Apprentices  industrial  questions  that  will  have  to  be 
in  tiie  Army.  ,      ,      ,        ,        ,  ■,■    ,■ 

solved  when  demobilisation  commences  is- 

that  of!  the  position  of  apprentices  who  joined  the  Forces 
before  their  training  was  completed.  Many  of  these  have 
been  with  the  Colours  for  three  or  four  years,  and  will  come 
back  as  full-grown  men,  who  cannot  be  expected  to  resume 
their  training  at  a  nominal  wage,  while  they  will  not  be 
qualified  to  rank  as  journeymen  and  draw  the  wages  of 
skilled  artisans.  To  allow  these  men  to  become  unskilled 
labourers  would  be  a  gross  injustice.  They  have  fought 
our  battles,  and  are  entitled  to  be  restored  at  least  to  the 
positions  that  they  would  have  occupied  had  they  remained 
at  work.  The  problem,  therefore,  is  how  to  provide  them 
with  the  training  which  is  their  right.  Much  may  be  done 
towards  this  end  by  individual  employers  :  but  the  matter- 
is  really  one  which  concerns  the  State,  and  it  should  receive 
the  earnest  attention  of  the  Minister  of  Labour. 
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ELECTRIC     TRACTION     ON     THE     CENTRAL 
ARGENTINE     RAILWAY. 

The  Central  Argentine  Railway,  with  a  present  mileage  of 
8,30(»  miles,  serves  the  northern  portion  of  the  Argentine 
between  Tucuman,  Cordoba,  and  Rio  Quarto  on  the  west 
and  Santa  Fe,  Rosario.  and  Btienos  Ayres  .on  the  River 
Plate.  The  number  of  passei%ers  carried  on  the  system 
during  the  12  months  ending  .June,  1914,  was  23  millions, 
of  whom  16  millions  were  carried  on  the  three  sections 
which  serve  the  north-western  suburbs  of  Buenos  Ayres. 
The  e.\planation  of  the  large  ratio  which  the  suburban 
traffic  bears  to  the  total  traffic  is  found  in.the  fact  that  Buenos 
Ayres,  with  a  population  of  over  one  and  a  half  millions, 
contains  more  than  one-fifth  of  the  whole  population  of 
Argentina.     The  city  handles  more  than  half  in  value  of 


Fig.  1.     Plax  of  the  Electrified  Section". 

the  total  imports  and  exports  of  the  country,  and  new  docks 
lire  under  construction  which  will  increase  the  capacity  of 
the  port  by  more  than  50  per  cent.  ;  all  the  great  railways, 
British  engineered  and  British  owned,  converge  towards  it : 
it  is  the  centre  of  government,  and  its  climate  is  good. 
During  the  last  20  years  its  growth  has  been  at  the  average 
rate  of  7^  per  cent,  per  annum,  and  there  is  every  reason 
to  believe  that  this  rate  will  be  maintained. 

Realising  the  importance  of  dealing  economically  with 
the  development  of  their  suburban  traffic,  the  directors  of 
the  Central  Argentine  Railway  decided  to  electrify  the 
suburban  sections,  and  the  work  was  put  into  the  hands  of 
Messrs.  Merz  and  McLellan,  who  were  instructed  to  act  in 
co-operation  with  the  consulting  engineers  of  the  company, 
ilessrs.    fiivesey.  Son  A-   Henderson,  the  two  firms    being 


traffic,  point  of  view,  the  passenger  journeys  in  the  first  si.x 
months  of  the  year  ]:il7  being  some  11  per  cent,  in  excess 
of  the  figures  for  the  corresponding  period  of  191G. 

The  complete  electrification  works  for  the  suburban 
system  include  a  power  station  of  l.'),000  kw.  capacity, 
.57  miles  of  high-tension  transmission  cables,  four  traction 
sub-stations  with  1 4.000  K\v.  of  converting  plant,  and  the 
electrical  equipment  of  1 00  miles  of  single  track.  Power 
is  produced  in  the  generating  station  as  three-phase  cuirent 
at  20,000  volts,  with  a  periodicity  of  2."i  cycles,  which  is 
transmitted  to  the  sub-stations,  converted  to  direct  current 
at  800  volts,  and  supplied  to  the  trains  through  a  third 
rail.  The  suburban  route  of  the  Central  Argentine  Railway 
already  electrified  is  shown  in  fig.  1,  with  the  location  of 
the  power  station  and  existing  sulvstations. 

The  whole  of  the  apparatus  used  in  connection  with  the 
electrification  was  manufactured  in   Great  Britain,  and  the 
principal  contracts  covered  the  erection  of  their  plant  by 
the  various  contractors  ;  they  are  set  out  as  follows  : — • 
Power    station    buildings    and      Babcock  &  Wilcox,  Ltd. 


complete  boUer  house  equip- 
ment. 

Turbo-  alternators,  transformers, 
and  motors. 

CondensinjT  plant  and  pumps  ... 

Switchgear  in  power  station, 
auxiliary  motors,  &c. 

High-tension  transmission  and 
low-tension  track  cables. 

Structural  steel  work  for  power 
station  entrance  way.-  test 
room,  offices,  and  sub-stations ; 
also  the  cranes  for  the  sub- 
stations. 

Electrical  equipment  of  sub- 
stations. 

Rolling  stock— bodies,  under- 
frames,  and  bogies. 


C.  A.  Parsons  i:  Co.,  Ltd. 

British  Westinghouse  Electric 
and  Manufacturing  Co.,  Ltd. 

British  Thomson-Houston  Co., 
Ltd. 

W.  T.  Henley's  Telegraph 
Works,  Ltd. 

David  Rowell  &  Co..  Ltd. 


Brit.  Thomson-Houston  Co.,  Ltd. 

Metropolitan  Carriage.  Wagon, 
and  Finance  Co.,  Ltd.  ;  Bir- 
mingham Carriage  and  Wagon 
Co..  Ltd. 

Brit. Thomson-Houston  Co., Ltd. 


Ditto,  Electrical  equipment 

The  provision  of  the  foundations  for  the  power  station 
and  sub-stations,  the  walling  of  the  sub-stations,  e.xcavation 
for  cables,  and  the  erection  of  the  third  rail  were  carried 
out  by  the  railway  company  with  its  own  staff. 


Fiu.  2.— The  Power  House  an'd  Coal  Yard. 


jointly  responsible  for  the  design  and  supervision  of  the 
whole  e<|uipment. 

On  August  24th,  l'.)16,  the  President  of  the  Republic, 
I  ir.  Victorino  de  la  Plaza,  inaugurated  electric  traction  on 
the  line  from  Retiro  'terminus,  in  Buenos  Ayres,  to  Tigre 
on  Las  Conchas  River,  ri'i  A'ictoria.  The  Central  Argentine 
Railway  thus  had  the  distinction  of  being  the  first  of  the 
irreat  railway  lines  in  the  Argentine  to  adopt  the  modern 
method  of  dealing  with  suburban  traffic.  ' 

The  service  on  the  branch  has  operated  with  marked 
success  not  only  from  the  engineering,  but  also  from  the 


The  power  house  (fig.  2)  has  been  placed  at  the  statinii  of 
('anal  San  Fernando.  The  site  was  swampy,  and,  in  order 
to  make  a  Sdund  foundation,  some  3,000  ferro-concrete  pile.* 
were  driven  down  33  ft.  till  they  reached  the  hard  clay 
(tosca),  which  is  found  at  varying  depths  all  around  Buenos 
Ayres.  On  the  top  of  the  piles  a  concrete  raft,  2  ft.  6  in. 
.thick,  reinforced  with  old  rails,  was  formed,  in  which  pipes 
were  laid  for  the  cables. 

The  engine  room  and  boiler  house  are  arranged  parallel 
to  each  other,  with  coal  and  ash-handling  sidings  behind 
the   latter.     In   front   of   the  engine   room   are.  a    rotarv 
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c'onvevtof  siili-suition.  ialioraUnT,  aiul  (itlicts.  A  liiliiii: 
siiop  ami  workiiHu's  accommodation  are.  provided  at  the 
pennaneiit  end  of  tiie  en«;ine  room.  There  is  space  on  the 
site  to  double  tlu'  capacity  of  the  station  bv  extending  tlie 
buildings  towards  the  river. 

The  btiildings  are  steel-framed  structures,  panelled  with 
jirinouied  concrete  and  finished  with  a  white  cement.  Tlie 
roofs  of  tlie  sub-station  and  oftices  are  of  concrete  ;  that  of 
the  boiler  house  is  of  corrugated  iron.  The  engine-room 
roof  ciinsists  of  a  wood  ceiling  covered  with  waterproof  felt 
and  with  corrugated  iron  on  top  :  this  construction  was 
required  to  avoid  the  condensation  of  moisture  from  hot 
humid  air  striking  a  cold  corrugated  iron  roof. 

Particulars  of  the  principal  plant  in  the  boiler  house  are 
as  follows  : — 
Xiimber  and  type  of  boilers 


Normal  evaporation  of  each 
boiler 

WorkinjT  steam  pressure  and 
temperature     

Heatingr  surface  of  each  boiler... 

(irate  area  of  each  boiler 

Type  of  stokers 

Type  and  size  of  economisers   ... 

Number  of  fans 

Xumher  and  type  of  feed  pumps 


Six  Babcock  i  Wilcox  marine- 
type  water  tube  boilers. 

20,000  lb.  of  water  per  hour. 

F. 


210  lb.  per  sq.  in.  ;  COO" 

4,170  sq.  ft. 

9,S  sq.  ft. 

Underfeed. 

Green  :  200  pipes  in  each. 

Eight  "  Sirocco  "  fans. 

Two    impulje     turbine  -  driven 

centrifueral  pumps. 
Two       vertical       reciprocatinn:, 

Xichola  type. 
Capacity  of  each  feed  pump.  75.000  lb.  per  hour. 


fuel  consumjition  tigincs  for  a  recent  week  are  :-  Coal. 
72'.'>  tons  ;  oil,  l,"r.")  tons  ;  wood,  (iilO'O  tons. 

The  wocxl  burnt  is  red  and  white  qiiebrachu  and  algarroba. 
and  the  relative  values  of  the  different  fuels  are,  roughly, 
as  follows  : — 1  lb.  of  coal  (calorific  value  15,01)0  u.th.i.) 
is  equivalent  to  (••«  lb.  of  oil,  ■>■:>  lb.  of  red  quebracho, 
3"3  lb.  of  white  (luebracho,  or  .'i'S  lb.  of  algarroba. 

liabour  and  transport  ditHculties  have  become  very  acute 
recently,  and  the  sup]ilies  of  oil  and  wood  have  become  so 
precarious  that  e.xperiments  have  been  made  in  burning 
maize.  The  results  obtained  indicate  that  maize  is  a 
slightly  better  fuel  than  red  quebracho. 

The  combined  efficiency  of  the  boilers  and  economisers 
works  out  at  about  So  per  cent,  when  Welsh  coal  is  being 
burnt. 

The  feed-pumps  draw  their  supply  from  hot-well  tanks 
in  the  pump  house,  and  make-up  water  comes  from  a 
storage  reservoir  constructed  alongside  of  the  power  station 
to  two  storage  tanks  erected  above  the  hot-wells.  Water  is 
pumped  from  the  River  Lujan  through  a  0-in.  pipe  to  the 
reservoir,  and  is  there  treated  with  alumino-ferric  to  preci- 
pitate the  sediment  which  the  river  water  contains. 

The  steam  piping  consists  of  a  range  of  solid-drawn  pipes, 
the  flanges,  of  forged  steel,  being  riveted  in  the  case  of 
pipes  of  7-in.  diameter  and  over,  and  stTewed  in  the  case  of 
smaller  pipes.  The  blow-off  piping  is  solid-drawn  steel, 
and  connects  to  a  blow-off  sump  formed  of  a  boiler  drum. 
The  exhaust  and  escape-steam  piping  is  lap-welded. 


Fig.  3. — I.NTERIOR  oi-  Enoine-Rooai. 


The  boilers  are  arranged  four  a  side,  grouped  in  pairs, 
each  boiler  having  its  own  superheater  and  economiser. 
<  >ne  steel  chimney  with  an  induced-draught  fan  serves  eacli 
[lair  of  boilers,  and  forced  draught  is  supplied  to  the  fur- 
naces by  four  fans  in  the  basement. 

The  furnaces  are  lined  with  Glenboig  bricks,  and  arc 
suitable  for  burning  either  Welsh  or  Durham  coal.  The 
stokers  are  of  the  underfeed  type,  operated  by  steam  rams. 
In  anticipation  of  a  shortage  of  coal,  two  of  the  boilers 
were  arranged  for  oil  firing,  and  a  complete  eijuipment  of 
the  Wallseud-Howden  system  has  been  put  into  operation, 
with  storage  tanks,  filters,  and  pumps.  As  the  shortage  of 
Ijoth  coal  and  oil,  due  to  war  conditions,  became  more 
acute,  other  boilers  weie  adapted  for  wood   firing,  and  the 


The  storage  aud  handling  of  coal  is  provided  for  by 
means  of  an  elevated  railway  track  running  alongside  of 
the  boiler  house  at  firing-floor  level,  a  gantry  parallel  to  the 
buildings  and  carrying  a  level-lutting  jib  crane  with  a  grab 
of  2  tons  capacity,  and  two  sidings  at  ground  level.  The 
coal  trucks  are  brought  on  the  site  from  the  main  line  at 
Canal  San  Fernando  Station,  and  the  coal  can  be  grabbed 
from  them  and  either  filled  direct  into  two  15-ton  receiving 
hoppers  or  into  bottom  discharge  wagons  which  can  be 
hauled  along  the  elevated  siding  by  a  winch  till  they  come 
over  the  recei\'ing  hoppers  :  thence  the  coal  passes  through 
crushers  to  gravity-bucket  conveyors.  These  elevate  it  to 
a  tray  conveyor  which  takes  it  to  coal  bunkers  abo\'e  and 
between  the  two  ranges  of  boilers.     The  coal  bunkers  have 
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a  capacity  of  1,000  tons  ;  they  are  built  of  mild  steel  plat«s 
lined  with  armoured  cement,  and  the  bottoms  are  "V"  shape 
in  section.'  Alternatively,  the  arriving  trucks  can  be  pushed 
direct  up  the  1  in  2b  incline  to  the  elevated  siding  and  the 
fuel — coal  or  wood — can  be  discharged  direct  on  the  firing 
floor  by  hand.  The  stock  coal  is  grabbed  from  the  trucks 
and  stored  below  and  around  the  gantry  in  a  coal  deposit 
floored  with  sleepers  and  constructed  within  range  of  the 
jib  crane,  which  can  plumb  to  a  radius   of  50  ft.      The 


1 


Fk;.  1. — Part  oy  the  Main  Switchboard. 

capacity  of  the  store  is  10,0oo  tons.  The  ash-handling 
'■arrangements  comprise  a  suction  ash  plant  with  two  38-h.p. 
exhausters,  which  take  the  ashes  from  the  furnace  ashpits 
through  electrically-operated  crushers  and  specially  heavy 
cast-iron  pipes  to  a  mild  steel  ash  bunker  of  80  tons 
capacity,  lined  internally  with  armoured  concrete.  The 
bunker  is  erected  at  the  end  of  the  boiler  house  at  such  a 
height  that  railway  trucks  can  pass  underneath  to  receive 
and  remove  the  ashes.  Alternatively, 
the  ashes  can  be  taken  from  the  ash- 
pits by  half-ton  wagons  along  rail 
tracks  laid  along  each  side  of  the 
boiler-house  basement,  and  deposited 
outside  on  the  site. 

.  The  generating  plant  is  so  arranged 
tihat  provided  one  boiler  is  steaming, 
kay  one  of  the  turbo-alternators  can  be 
started  up  and  can  give  a  supply  to  the 
main   bus-bars  and  to  all   the  station 
auxiliaries.      In   addition,   the   break- 
down  of    anything  comprised    in  one 
generating   set   will   not    prevent    the 
operation  of  the  remaining  sets.    There 
are  four  turbines  in  the  engine  room 
(fig.  :i);  each  has  its  own  steam-di'iven 
oil  pump  for   use  whto;  starting   up, 
its  own  condenser  with  air  and  water 
extraction  pumps,  and  an  independent 
circulating  water  pump.     On  the  elec- 
trical side  it  has  a  self-excited  exciter 
direct-coupled  to  the  alternator  shaft : 
leads  from  the  alternator  run  direct  to 
the  "  unit ''   transformer,   which  steps 
down  the  generated  voltage  from  2, .500 
to  440  volts,  and  gives  a  supply  to  the 
I  unit  distribution  board.   From  "this  board  are  fed  the  motors 
j  whieli  operate  the  auxiliaries  definitely  belonging  to  the 
;  generating  set  to  which  it  is  attached,  viz.,  those  driving  the 
air  pump,  exhaust  \alve.  step-up  transformer  oil  pump,  and 
■  circulating  water  pump.    The  other  station  auxiliaries  which 
S  are  common  to  the  whole  station,  c.(/.,  economiser  and  fan 
motors,  are  fed  from  a  station  distribution  board  divided  intfi 
ft)m'8ections,each  of  which  can  lie  isolated  at  will  and  fed  from 


one  of  the  umt  boards,  the  feeders  to  the  auxiliaries  being 
so  distributed  among  the  sections  that  failure  of  one  section 
will  not  put  out  of  operation  all  the  individual  pieces  of  any 
auxiliary  gear.  The  main  leads  from  the  alternator 
(1  sq.  in.  single-core  cable)  run  to  a  step-up  transformer, 
housed  in  the  same  compartment  as  the  unit  transformer, 
which  raises  the  generated  voltage  from  2,500  to  20,000 
volts,  at  which  pressure  the  power  is  supplied  to  the  station 
bus-bars.  The  station  equipment,  as  a  whole,  is  divided 
into  two  independent  parts,  either 
capable  of  running  without  the  other. 
The  main  bus-bars  are  divided  in  the 
middle  by  a  bus-bar  sectioning  switch ; 
two  ijenerators  feed  each  half,  and  from 
each  half  a  supply  is  given  to  a 
"station  "transformer.  Either  of  these 
station  transformers  can  feed  the  station 
distribution  board,  the  four  sections  of 
which  are  normally  run  coupled  up. 
Connected  to  the  extreme  sections  of 
the  station  distribution  board  are  two 
motor-generators  giving  a  supply  for 
lighting  the  station  and  for  charging 
the  two  batteries,  which  form  a  dupli- 
cate source  "of  power  for  the  tripping 
coils  on  the  switches  and  the  indicating 
lamps  on  the  switchboard.  The  main 
outgoing  feeders  are  distributed  between 
the  bus-bar  sections,  so  that  failure  of 
one  section  will  not  shut  down  any 
sub-station. 

The  engine  room  contains  four 
Parsons  turbines  with  high  and  low- 
pressure  cylinders,  running  at  1,500 
R.P.M.,  and  coupled  to  generators 
each  giving  3.000  KW.  at  the  most 
economical  load,  3,750  kw.  at  max- 
imuni  continuous  load,  and  5, .500  Kw.  momentarily ;  the  con- 
densers were  made  by  the  British  Westinghouse  Co.,  and  have 
each  a  cooling  surface  of  8,250  sq.  ft.,  dealing  with  45,000  lb. 
of  steam  per  hour  with  (5,800  gallons  of  cooling 
water  per  minute  at  a  temperature  of  80°  F.  The  air  and 
water  extraction  pumps  are  of  the  Westinghouse-Iieblanc 
type,  direct-driven  by  40-h.p.  motors  at  1,440  b.p.m.,  and  the 
four  circulating-water  pumps  are  of  the  Gwynne  vertical 


Figs.  5  and  6.- 


-SwiTcauBAR  Cubicles,  Containing  Potential  Tka.n.-iuumli. 
and  Oil  Switch. 

rotary  type,  driven  by  Westinghouse  motors  of  2-1 0  h.p.  at 
720  R.p'.M.,  and  each  delivering  C,800  gallons  of  water  per 
minute.  Similar  pumps  are  provided  for  the  purified 
water,  bilge,  and  emergency  pumps,  and  Gwynne  air  pumps 
for  the  air  exhausters. 

A  40-ton  crane,  with  a  5-ton  auxiliary  hoist,  of  (iO-ft. 
span,  was  supplied  by  Messrs.  Babcock  &  Wilcox,  Ltd. 
(To  bf  conlimml.) 
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THE     DUTIES     OF     THE     PROGRESS 
DEPARTMENT. 

By  W.  J.  HISCOX. 


(Concluded  from  paf/e  358.) 

The  FiTTixr,  and  Erectink  .Shops — The  Testing 
Department — The  Dispatch  Depahtment. 

()h)  The  Fitlinij  and  Ereithifi  Shops. — The  term  "  Fitting 
Shop  "  is  here  intended  to  denote  the  department  responsible 
for  the  Jitting  and  assembling  of  the  various  sub-sections 
of  the  unit,  just  prior  to  the  tinal  erecting  stage,  and  it  is, 
therefore,  necessary  for  the  details  reiiuired  in  connection 
with  the  sub-sections  to  receive  priority  at  the  hands  of  the 
precetling  departments,  a  fact  which  must  not  be  lost  sight 
of  by  either  the  progress  man  or  the  departmental  progress 
chaser.  It  is  usual  for  the  Progress  Department,  when 
compiling  the  delivery  programme,  to  give  a  separate  date 
for  the  completion  of  the  sul)-sections,  apart  from  the  date 
given  for  the  delivery  of  the  erected  unit,  even  when  the 
fitting  and  the  erection  shops  are  run  in  conjunction,  under 
one  head,  as  this  ensures  priority  of  treatment  being  meted 
out  to  those  details  which  are  required  in  connection  with 
the  first-named  department. 

In  a  well-organised  factory,  all  details,  no  matter  from 
whence  they  come,  must  be  received  in  the  fitting-shop 
component  store  before  being  issued  to  the  fitters,  this  also 
applying  to  those  parts  which  require  an  intermediate  fitting 
operation  prior  to  the  final  machining.  T8fe  is  the  only 
way  by  which  an  accurate  record  of  the  whole  of  the  details 
received  can  be  kept,  and  it  also  simplifies  the  work  of  the 
fitting-shop  foreman,  seeing  that,  under  this  system,  there 
is  only  one  place  from  which  he  can  draw  the  whole  of  his 
supplies. 

This  component  store,  like  every  other  departmental 
component  store  in  the  factory,  should  be  under  the  control 
of  the  Progress  Department,  instead  of  being  controlled  by 
the  departmental  foreman,  the  storekeeper  working  in  con- 
junction with  the  progress  chaser.  The  reason  for  this  is 
obvious,  since  if  this  store  is  subservient  to  the  authority  of 
the  departmental  foreman,  the  component  parts,  upon 
arrival,  immediately  become  the  property  of  that  depart- 
ment, and  can  be  di-awn  upon  indiscriminately,  regardless 
alike  of  the  requirements  of  specific  orders,  and  the  necessity 
for  accurate  record-keeping.  Under  such  circumstances,  a 
chaotic  state  of  affairs  exists  with  regard  to  the  department's 
commitments,  and  it  is,  therefore,  essential  that  the  store  be 
quite  independent  of  departmental  influence,  so  that  all 
details  may  be  issued  to  the  fitters  in  the  correct  sequence, 
and  every  item  recorded  in  a  systematic  manner. 

It  frequently  happens  that  the  fitting-shop  under-foremen 
sjiend  a  great  deal  of  their  time  chasing  up  details  recjuired 
in  coimection  with  the  work  they  have  in  hand.  This  is 
regrettable,  and  should  not  be  necessary.  Neither  should  it 
be  necessary  for  the  progress  chaser  to  personally  interest 
himself  in  the  fitting  shop  e.xcept  in  connection  with  those 
details  which  require  further  machining  operations  after 
fitting.  The  chaser  should  work  to  get  the  parts  in  which 
he  is  interested  to  the  component  store,  and  this  should  be 
done  in  such  a  manner  as  will  ensure  all  the  details  required 
in  connection  with  a  specific  sub-section  being  in  the  com- 
ponent store  in  accordance  with  the  programme  date. 

The  storekeeper  should  keep  a  correct  record  of  all  parts 
received,  and  issue  the  same  to  the  fitting  section  concerned, 
upon  demand,  or  advise  the  section  foreman  immediately  all 
the  details  required  in  connection  with  a  certain  sub- 
section are  available.  All  goods  issued  to  the  fitters  should 
be  signed  for  by  the  section^foreman,  and  no  detail  should 
lie  is.sued  in  excess  of  the  quantity  covered  by  the  speci- 
fication list.  It  sometimes  happens  that  a  component  part 
is  scrapped  in  the  fitting  shop,  and  the  section  foreman, 
knowing  that  further  quantities  of  the  same  article  are 
available  in  the  component  store  (in  reserve  for  other  orders), 
will  demand  a  replacement.  Such  a  demand  should  not  be 
acceded  to  imless  accompanied  by  a  copy  of  the  inspector's 
reject  note,  which,  upon  being  presented,  would  be  duly 
recorded  by  the  storekeeper,  and  then  sent  for  the  Progress 
Department  to  be  dealt  with,  and,  under  such  circumstances 


the  rejected  article  could   be  replaced  from  the  available 
stock. 

In  factories  where  the  fitting  and  erecting  departments 
are  nm  as  separate  concerns,  the  various  sub-sections,  when 
completed,  would  be  sent  to  the  erecting  shop  store,  to  be 
recorded  and  stored  until  required  in  connection  with  the 
final  erecting,  but  where  the  two  departments  are  under  one 
head,  the  foreman  would  be  responsible  for  all  the  sub- 
sections being  completed  to  ensure  the  erected  unit  being 
completed  at  the  appointed  time. 

The  interest  of  the  progress  man  with  regard  to  the 
fitting  and  ercv^ting  departments  is  centred  in  the  component 
store,  as  the  records  kept  there  will  advise  him  as  to  the 
necessity  of  exerting  pressure  in  any  particular  direction, 
and  it  is  obvious,  therefore,  that  too  much  attention  cannot 
be  given  to  ensure  the  strict  accuracy  of  these  records,  upon 
which  so  much  depends.  The  storekeejier  must  be  a  live 
man,  not  merely  content  to  receive  and  i.ssue  parts,  but  to 
keep  in  close  touch  with  the  progress  men  and  the  chiisers, 
and  promptly  advise  them  when  any  shortage  of  material 
threatens  to  delay  the  completion  of  any  sub-section  or 
unit. 

(«)  The  TeMuig  Department. — The  completed  unit,  duly 
inspected,  passes  from  the  erecting  shop  to  the  test,  which 
department  has  also  been  given  a  date  for  completion.  The 
tests,  of  course,  vary  in  connection  with  different  lines  of 
manufacture,  but  the  progress  man  should  be  sufficiently 
conversant  with  the  special  requirements  of  the  line  of 
manufacture  under  his  control,  to  be  able  to  estimate  fairly 
accurately  the  time  necessary  to  perform  this  important 
operation.  As  many  types  of  apparatus  pass  through  the 
testing  department,  the  progress  man  must  keep  in  close 
touch  with  this  department,  to  ensure  that  no  unnecessary 
delay  occni's  with  regard  to  the  unit  in  which  he  is 
interested. 

In  the  event  of  a  unit  failing  on  test,  necessitating  its 
return  to  the  Erecting  Shop,  a  fault  sheet  or  other  record 
accompanies  it,  and  a  copy  of  this  should  be  sent  to  the 
I'rogress  Department.  The  progress  man  interested  would 
thereupon  get  in  touch  with  the  Erecting  Shop  and  the 
other  departments  concerned,  and,  if  necessary,  issue  a 
revised  completion  date  to  each  of  the  departments  handling 
any  part  of  the  returned  unit,  all  work  of  this  description 
being  put  on  a  preferential  basis,  with  a  view  to  minimising 
delay  in  connection  with  the  dispatch  of  the  article  in 
question. 

(o)  The  Dispatch  Department. — When  the  completed 
unit  has  successfully  passed  the  test,  the  Testing  Depart- 
ment, or  the  official  responsible  for  the  final  inspection,  will 
enumerate  the  necessary  particulars  upon  a  shipping  note, 
and  this,  together  with  the  unit,  will  pass  to  the  Dispatch 
Department.  Here  the  unit  will  be  packed,  the  dispatch 
note  or  advice  note  made  out,  and  the  unit  then  forwarded 
to  its  destination,  the  date  upon  which  it  leaves  the  factory 
coinciding  with  the  final  date  appearing  on  the  jjrogranmie. 
The  Dispatch  Department  should  notify  the  I'rogress 
De]>artment  in  good  time  should  the  shipping  instructions 
not  be  to  hand,  and  it  should  be  understood  that  the  pro- 
gress man's  responsibility  does  not  ccivse  with  regard  to  the 
order  imtil  every  item  in  connection  with  the  same  hivs 
actually  left  the  factory. 

We  have  traced  in  this  article  the  Progress  Department's 
connection  with  the  departments  handling  a  specific  order, 
from  the  instructional  to  the  dispatch,  and  it  will  be  seen 
that  the  progress  man's  assistance  at  every  stage  is  a  vital 
necessity  to  ensure  a  speedy  delivery.  The  article  has,  of 
course,  been  written  from  a  progress  point  of  view,  and 
departmental  systems  and  practices  have  not  been  cora- 
ment«d  upon,  except  so  far  as  they  affect  actively  the  mode 
of  procedure  suggested.  Although,  for  the  purposes  of  this 
article,  to  prevent  multiplicity  of  detail  only  the  main 
departments,  representing  distinct  phases  of  work  in  pro- 
gress, are  commented  upon,  the  policy  advocated  can  be 
extended  to  all  intermediate  departments,  such  as  the  Wind- 
ing Department,  special  Machining  and  Fitting  Depart- 
ments, &c.,  by  means  of  the  delivery  date  system,  the  article 
being  inspired  for  the  express  purpose  of  setting  forth  the 
duties  of  the  }*rogi-ess  Department  in  connection  with  the 
various  departments  concerned  in  the  execution  of  the 
order, 
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THE     ELECTRICAL     EQUIPMENT     OF 
KEADBY     BRIDGE. 


A  BBIDC.E  over  the  Trent  at  Keadby,  14  miles  north  of  Gains- 
borough, on  the  Great  Central  Eajiway,  was  oiiened  in  May, 
1916.  This  bridge,  of  more  than  ordinary  intei'est,  fonns  part 
of  an  elaborate  deviatidn  and  widening  scheme,  is  known 
t-echnically  as  a  "  combined  raOway  and  highway  Scherzer 
roUing-lilt  bridge,"  and  has  replaced  the  old  swing  bridge 
which  carried  the  railway  for  nearly  60  years,  whilst  it  also 
bears  a  public  highway.  Its  most  remarkable  feature  is  the 
opening  span,  which  weighs  over  '2,900  tons,  and  is  the  largest 
iu  Great  Britain,  if  not  in  the  world. 

When  the  question  of  the  improvement  of  the  railway  line 
first  came  under  consideration  there  was  a  strong  desire  that 
the  span  of  the  new  bridge  should  be  very  much  gi-e^ter  than 
that  of  tlie  old  structure,  and  that  ample  facilities  for  traffic 
acro.ss  the  river  should  be  provided.  The  Scherzer  system 
recommended  itself  not  only  as  a  complet-e  structure  entirely 


which  the  lifting  span  rolls,  and  together  have  to  sustain  the 
weight  of  the  lifting  span.  The  lifting  span  consists  of  three 
main  trusses  spaced  at  the  same  distance  apart  as  the  main 
girders  in  the  fixed  spans,  and  is  counterweighted  at  the 
rear  end  in  order  to  secm'e  balance  at  all  angles  of  lift.  The 
counterweight  consists  of  a  rectangular  steel  shell  extending 
across  the  full  width  of  the  bridge,  and  is  heavily  brac«d 
internally  by  lattice  frames  and  strengthening  girders.  Its 
internal  capacity  is  24,780  cb.  ft.,  and  it  contains  1,800  tona 
of  concrete. 

On  either  side  of  the  lifting  span  heavy  frames  are  built 
up  alongside  of  the  ti-ack  girders  and  anchored  down  to  the 
supporting  piers  of  the  bridge.  At  theii'  upper  extremity  these 
frames  cari'y  horizontal  gii'ders,  to  which  are  bolted  the  main 
operating  tracks.  The  clearance  between  these  frames  allows 
the  span  to  move  freely  as  the  bridge  is  raised  or  lowered. 

The  position  of  the  racks  coincides  with  the  centre  of  the 
loUing  circle  of  which  the  segmental  girders  form  part,  and 
the  rotation  of  the  pinions  attached  to  the  gudgeon  pins  of 
the  )iioving  leaf,  as  they  travel  hoi'izontally  along  the  racks, 


Fig.  1.— Ge.\ek.\l  View  of  the  Keadby  Bridge. 


euitablo  to  the  special  needs  of  the  situation,  Ijut  for  the  ease 
with  which  it  could  be  buUt  without  interference  with  the 
triiltic  on  the  Trent. 

The  old  swing  bridge  provided  two  navigable  chaimels, 
each  60  feet  in  width,  whereas  the  litting  span  of  the  new 
bridge  gi%'es  a  clear  waterway  150  feet  wide,  equal  to  the 
two  openings  of  the  old  bridge,  including  the  central  dolphin 
and  piers.  The  roUer-Hft  principle  enabled  the  constructional 
steelwork  of  the  opening  span  to  bo  built  in  a  vertical  posi- 
tion, leaving  the  river  between  the  abutment  and  the  pier  in 
the  river  free  for  the  passage  of  river  craft. 

The  provision  of  a  pubUc  roadway,  parallel  to  the  railway, 
■together  with  new  road  approaches  on  Ijoth  sides  of  the  river, 
constitutes  an  ine.stimable  advantage  to  the  pubUc.    The  old 


rolls  the  leaf  backwards  or  forwards,  so  opening  or  closing  the 
bridge.  A  horizontal  platform  at  the  level  of  the  fixed  rack.s 
is  constructed  on  the  leaf  itself,  and  on  this  platform  the 
lifting  machinery  is  accommodated. 

Owing  to  the  absence  of  power  in  the  neighbourhood,  a 
special  plant  for  the  generation  of  electricity  was  installed 
consisting  of  two  70-b.h.p.  4-cylinder  petrol  engines,  running 
at  700  R.P.M.,  and  direct-coupled  to  two  B.T.H.  direct-current 
6-pole  shunt  wound  generators  of  oO-kw.  capacity  at  '2'20  volts. 
A  storage  battery  of  1'28  cells  is  provided,  capable  of  supplying 
the  motors  with  cun-ent  for  about  30  operations  of  the  bridge 
before  recharging  is  necessary.  The  arrangement  of  the 
generating  plant  and  switchboard  is  shown  in  fig-  3.   ^ 

The   whole  of  the   operations  involved  in   the  lifting  and 


I-'IG. 
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^  bridge  was  a  railway  bridge  pure  and  simple,  and  there  were 
no  facilities  for  the  crossing  of  the  nv.er  within  a  distance  of 
1 15  miles. 

The  new  bridge,  as  shown  in  figs.  1  and  2,  consists  of  five 

spans  of  the   following   dimensions :    Two  fixed  river  spans 

•if  135  feet  each;  a  lifting  span  of  160  feet,  giving,  as  akeady 

iiifiitioned,   a  .-lear  waterway  of  1-50   feet;   a  track  span  of 

•10  feet  on  which  the  lifting  span  rolls;  and  an  approach  span 

of  70  feet  on  the  east  bank  of  the  river.    The  bridge  has  a 

width  of  53  ft.  6  in.  between  the  centres  of  the  outside  girders, 

"*'  "  liich  29  ft.  3  in,  is  occupied  by  the  railway  and  24  ft.  8  in. 

I  he  roadway.     Each  span  consists  of  three  main  girders, 

i^ntral  one  dividing  the  roadway  from  the  railway. 

.Iiv  thivc  mnin   gii-riers  nf  tin-  ti;i''k  span   f^rin  ^i   pnth  on 


lowerinc  of  the  moving  leaf  are  normallj"  controlled  by  elec- 
trical equipment  designed  and  ins-tailed  by  the  British  Thom- 
son-Houston Co.,  Ltd.,  of  Rugby. 

The  moving  leaf  is  worked  by  means  of  two  direct-current 
115-H.p.  220-voIt  motors,  having  a  normal  full-load  speed  of 
380  R.p.M.  and  an  overload  capacity  of  100  per  cent.  These 
motors  are  compound  wound  with  .shunt  starting  fields,  and 
are  carried  on  the  leaf  itself ;  they  are  coupled  back  to  back, 
and  arranged  so  as  to  work  either  singly  or  in  paraOel. 

The  method  of  control  is  such  that  by  operating  suitable 
swit.ches  either  of  the  two  niofors  can  be  used  independently 
of  the  other,  and  all  safet;unrds  apply  to  either  arrangement: 
thus  in    the  event  of  tho   breakdown   of  one  m.nchine  it  is 
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IXK-^iblo  to  use  the  other  uuder  all  but  the  most  abnonual 
conditions. 

The  driving  power  is  trai)smitte<l  throuiih  indeix-ndcnt  trains 
of  gearing  to  the  main  pinion.s  on  eaoh  side  of  the  moving 
leaf.  The  anfrle  of  maximum  elevation  of  the  bridge  when 
fully  open  is  81  deg.  51  min.,  and  the  time  taken  to  open  or 
close  it  electrically  is  less  than  two  minute.'. 

Owing  to  the  very  exacting  weather  conditions  to  be  met, 
and  to  the  fact  that  it  is  e.'isential  to  interlock  the  railway 
^gnal  system  with  the  operating  gear  for  the  bridge  leaf,  the 
control  gear  is  somewhat  complicated.  In  a  biidge  of  this 
description  it  is  essential  that  the  interlocking  arrangements 
shall  obviate  all  possibility  of  either  rail  or  road  traffic  using 
the  bridge  in  any  position  but  completely  down.  Further.' 
it  is  csi=ential  that  all  safety  devices  shall  be  oivrated  in  such 


Fig.  3.— Ixterior  of  Power  House,  showing  B.T.H. 
Generators  and.  Switchgear. 

a  manner  that  they  act  automatically  in  the  event  of  failure 
of  the  power  supply. 

.\n-augeiiients  are  made  so  that  when  a  circuit  breaker 
otH'ns.  either  in  the  operating  cabin  or  in  the  main  machinery 
liou.se,  all  brakes  are  applied  automatically. 

The  conditions  to  be  met  in  the  actual  operation  of  the 
bridge  leaf  itself  are  very  stringent.  The  leaf  must  be  under 
the  full  control  of  the  operator  at  all  times,  and  under  all 
wind  conditions,  and  it  must  be  possible  for  an  unskilled 
ol)ei"ator  to  open  or  close  the  bridge  without  causing  damage. 
The  system  of  control  adopted  enables  the.se  conditions  to  l>e 
met  quite  easily  in  spite  of  the  great  mass  of  the  moving 
elements. 

The  method  of  control  adopted  w'hen  lowering  the  bridge 
comprises  series  resistance  control  for  the  greater  portion 
of  the  travel,  and  diverter  control,  with  limited  ixiwer,  for  the 
last  few  feet  of  the  'travel.  For  this  purpose  limit  switches 
are  aiTanged  in  such  a  manner  that  at  it,  pre-determined  angle 
of  the  bridge  when  lowering,  certain  contactors  are  Opened, 
thereby  inserting  series  resistance  in  the  armature  circuit  of 
the  driving  motors,  while  at  the  .same  time  a  diverter  circuit 
is  made  to  give  a  positive  slovv'  speed,  practically  independent 
of  the  load  on  the  machines.  .\t  a  slightly  later  i^eriod  of 
the  travel  another  limit  switch  operates,  cutting  off  pow'er 
entirely,  and  causing  the  bridge  to  stop  a  few  feet  above  the 
ground  level.  The  operator  can  fhen.  by  means  of  a  special 
pedal  switch  equipment,  inch  the  bridge  down  under  diverter 
control  with  a  limited  amount  of  power:  the  provision  of  an 
oil  buffer  ensures  that  the  leaf  can  be  brought  to  the  fully 
closed  position  without  a  perceptible  jar.  Further  provision 
is  made  so  that,  by  moving  the  controller  handle  at  the  same 
time  as  operating  the  pedal,  it  is  possible  to  vary  the  amount 
of  braking  effect  given  by  a  special  motor-operated  brake, 
thus  giving  a  variation  in  speed  corresponding  to  the  limited 
l)i>wer  already  mentioned. 

Tlie  braking  arrangements  are  very  complete,  and  com- 
prise two  sets  of  brakes  operated  by  a  direct-current,  1-h.p.. 
■?20-volt,  series-woiin<i  motor,  and  two  .sets  of  solenoid  brakes 
operating  on  drums  geared  to  the  driving  motor  shafts.  .'Ml 
brakes  are  arranged  to  set  automaticallv  in  the  event  of 
voltage  failure,  irrespective  of  the  position  of  the  controller 
handle. 

The  method  of  control  for  raising  the  bridge  is  similar  to 
that  .already  de.scribed  for  lowering,  except  that  no  diverter 
control  IS  provided :  this  is  unnecessary,  as  the  bridge  is  not 
usually  opened  to  the  full  extent  of  its  lift,  and  consequentiv 
the  amount  of  over-run  allowed  is  much  in  excess  of  that 
actually  required. 

There  is  one  important  factor  in  connection  with  the  lifting 
however,  which  has  to  be  taken  care  of.  namelv  the  effect 
of  wmd  pressure.  Under  certain  conditions  a  strong  wind 
will  actually  run  the  bndge  backw.wls.  and  .special  limit 
switches  are  arranged  so  that  when  this  happens  all  brakes 
are  applied   when  tb.  bridge  reaches  a  predetermined  angled 


This  s;ileguard  also  eomes  into  o|>cration  when  .--tartmg  to 
lower  the  bridge  from  the  fully  open  position.  This  is  esscn- 
,  tial,  as  under  certain  conditions  a  strong  wind  may  take 
control  and  run  tho  bridge  backwards  when  the  brakes  are, 
released,  and  before  pciwer  is  apphed. 

The  contactor  equipment  for  the  control  of  the  bridge 
movements  is  located  in  the  machinei->'  house.  It  consists  ot 
a  panel  for  each  separate  motor,  lontaining  the  various  line 
and  resistance  contactors,  overload '  relay,  isolating  main 
switch,  and  fuses.  This  panel  is  controlled  by  a  sfHH-ial  con 
troller  comprising  two  parts,  the  lirst  operating  the  contactor 
gear  which  makes  the  connections  for  raising  and  lowering 
the  bridge,  and  the  .second  varying  the  amount  ot  resistance 
in  series  with  the.  motor  ojieratiiig  the  brakes.  Thus,  by 
moving  the  contioller  handle,  it  is  possible  first  to  free  the 
solenoid  brakes,  and  then  to  vaiT  tiie  effect  of  the  motor 
brakes  from  maximum  near  the  off  ix)sition  to  zero  when  the 
lii-st  ix)wer  position  is  reached.  .\  t-oasting  ix)int  is  provided 
between  the  last  braking  iX)sitiou  and  the  fii-st  power  notch 
so  that,  if  desii-cd,  wind  pressure  c;ui  be  u.sed  to  lilt  the 
bridge,  the  motor  and  solenoid  brakes  being  brought  into 
action   when  it  is  desired  to  .stop. 

With  the  controller  is  incorporated  a  special  locking  mag- 
net, operated  from  the  signal  circuit.s.  which  ensures  that 
the  controller  handle  cannot  be  moved  to  open  the  bridge 
until  the  signals  are  set  to  "  danger."  Further,  the  hi;jnals 
cannot  be  .set  clear  until  tho  bridge  is  in  the  fulTy  closed 
po.sition.  .\  .special  motor  is  used  in  connection  with  the 
locking  bolts  between  the  rails  on  the  moving  leaf  and  tho.--^' 
on  the  fixed  span.  Thest^  rails  are  lot'ked  in  the  down  jXKsi- 
tion  by  means  of  steel  bolts  controlled  from  the  signal  cabin. 
The  bridge  itself  is  locked  in  the  down  position  by  two  heav\ 
forged  steel  bolts  worked  electrically  by  means  fif  a  direct 
current,  IJ-H.P.,  110-volt,  series-wound  motor  oiHM-ated  from 
the  control  cabin.  The.se  steel  bolts  engage  with  castings 
anchored  to  the  piei",  and  arrangements  are  made  .so  that  it 
is  impossible  to  ojx'rate  the  contactors  for  lifting  until  thc-r 
bolts  are  w  ithdrawn :  the  bolts  cannot  be  clo.sod  when  lower- 
ing until  tho  bridge  is  right  down  and  control  has  been  cut 
off   from   the  contactor  panel. 

riivi-inii  IS  in;iile  lor  reversing  the  motors  by  means  of  a 
spiM  i;ii  r.Aeisri-  >ltiiiited  on  the  moving  leaf,  and  the  .sjiecial 
limit  switches  itJeired  to  in  the  foregoing  description  are 
operated  by  means  of  sprocket  gearing  which  is  driven  from 
the  main  motor  shaft.  These  limit  switches  are  situated  in 
the  machinery  house  on  the  moving  leaf. 

Electrically  operated  gates,  opened  and  .shut  l)y  a  dire<;t- 
current.  4^-h.p.,  220-volt,  comix)und-wound  motor,  are  pro- 
vided  for  the  protection   of  the  railway  traffic.     These   L'.ntes 


Fig.  4.— Operator's  Cabin,  showing  Mastee  Controu-ek 
in   b.4ckgr0und. 

are  interlocked  with  the  raOway  signals  which,  in  turn,  are 
interlocked  with  the  control  gear  on  the  bridge. 

This  bridge  was  built  to  the  designs,  and  under  the  sujier- 
vision.  of  Mr.  J.  B.  Ball,  M.I.C.E..  chief  engineer  of  the  Great 
Central  Railway,  by  Sir  Wm.  .\rrol  &  Co.,  Ltd..  of  Glasgow; 
th^  electrical  equipment  was  supplied  l.iy  the  Iiritish  Thorns 
son  Hou,^ton  Co.,  Ltd.,  of  Rugby. 


The     Key  "  Indastries  Exhibition. — At  the  request  of 

the  Board  of  Trade,  the  New  British  and  "  Key "  Industries 
Exhibition.  Central  Hall.  Westminster.  S.W..  will  remain  open 
until  October  24th.  to  enable  the  Greek  Minister  of  Agriculture 
and  the  influential  party  representing  Greek  commercial  interests, 
which  ia  now  touring  the  leading  industrial  centres  of  the  United 
.Kingdom,  to  pay  a  visit  to  the  Exhibition. 

Mr.  W.  M.  Hughes,  Prime  Minister  of  Australia,  was  to  deliTet: 
an  address  at  the  Exhibition  on  Wednesday  last. 


'■M 
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CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  TuESDAT  cannot  apjiear  until 
ths  following  week.  Correspondents  should  forward  their  communi- 
cations at  the  earliest  possible  nwment.  No  letter  can  be  published 
unless  we  hace  the  writer's  tiame  and  address  in  our  possession. 


"Fraternity" — or   Tyranny? 

I  have  read  with  amazement  the  lettei'  sent  to  a  proposed 
member  of  the  E.P.E.A.  by  Mr.  Webb,  London  Secretary  of 
the  E.T.U.,  aud  for  undiluted  impudence  this  letter  takes 
■  iiif^  beating. 

Mr.  Webl)  aware  that  in  his  acting  capacity  as  secretary 

IS  jutiially  the.  Lm^rvant  r>f  the  members  of  his  union?  and 

h.i-   .1  seiTant,   honorary   or   paid,    to   write  insulting   letters 

(if  this  type  is,  in  my  opinion,  degrading  the  prestige  of  the 

union  to  a  level  lower-  than  that  of  the  gutter. 

1  do  not  know  the  exact  purposes  aud  aims  of  the  B.r.E..\., 
liiit  I  do  know  that  if  engineers,  whether  members  of  the 
I,  I'.l'.  or  not,  hko  to  join  and  maintain  another  association 
thi'V  ai-e  free!  to  do  so,  in  spite  of  the  lordly  ovei-bcJiriug 
manner  of  Mr.  Webb,  who,  I  take  it,  is  responsible  to  his 
iiiciubers   for   his   utterances. 

[  thaidv  heaven  I  .uu  nut  ;i  mcndx-r  of  the  E.T^I'..  nor 
wniild  1  associiiti'  inx-cll  witli  it,  but  there  is  no  more 
indent  trade  uniuni>t  lliiiii  inNsell  if  a  union  is  proi>erly 
conducted,  and  in  view  of  the  amount  of  unenviable  liotice 
.  the  E.T.U.  has  brought  upon  itself  at  dift'erent  times,  it  is 
time  the  members  got  a  new  administration  or  the  whole 
thing  was  dif  banded,  for  the  mightiest  motto  for  a  trade  union 
should  be  the  free  u.se  of  one's  personal  inclinations,  at  least 
as  far  as  voluntary  membership  is  concerned,  and  after  all. 
,  is  the  loss  of  one  member  of  such  moment  to  Mr.  Webb 
that  he  must  needs  threaten  to  deprive  a  fellow  being  of 
his  living'?  where  does  the  E.T.U.  get  its  power  from,  weird 
hallucinations  of  its  executive? 

However,  I  have  never  been  in  sympathy  with  the  union 
at  all,  mainly  on  account  of  its  administration,  and  if  the 
news  is  of  value  to  Mr.  Webb  I  do  not  employ  E.T.U.  men, 
and  would  not,  although  I  pay  their  rate.s,  and  if  he  thinks 
my  staff  any  the  less  skilled  he  is  talking  "  through  his 
bat." 

In  conclusion,  I  have  brought  the  matter  before  the  editor 
of  John  Bull,  and  I  sincerely  hoi>e  that  it  will  get  wide 
imliUcity. 

J.    Shaw. 

(Glasgow,   October  mh,  191S. 


Technical  Publicity. 

I  am  sure  many  of  your  readers  must  have  read  your 
leading  article  "Sales  Promotion"  and  Mr.  Birkett's  "  Tech- 
nical  Pulilicity,"  both  of  which  appear  in  your  current  ifsue. 
with  cou,siderable  interest.  One  is  complementary  to  the 
other,  each  bearing  on  the  vital  subject  of  commercial  expan- 
sion. I  am  glad  to  see  that  both  writers  emphasise  the 
imjwrtance  of  "  quality  "  (or  what  for  want  of  a  better  temi 
I  call  dignified  distinction)  in  catalogues  and  in  Press  ad- 
verti.sements.  The  value  of  this  should  be  obvious.  No 
'  good  bu.sines.s  man  would  employ  a  shabby  representative. 
He  would  ipsist  on  his  travellers  being  well  groomed  and 
.  well  educated,  in  fact  he  would  require  men  of  breeding, 
with  experience  requisite  to  their  calling. 

As  the  advertisement  is  a  salesman,  albeit  .i  silent  one, 
though  not  less  eflicient  on  that  account,  there  is  every 
reason  why  it  should  be  suitably  garbed,  the  dress  in  this 
case  being  the  way  in  which  it  is  displayed.  Appropriate 
display  is  a  form  of  layout  which  will  give  distinction  to  the 
advertisement  and  cause  it  to  attract  the  reader's  attention 
by  its  dignified  and  arresting  appearance,  a  feature  which 
may  be  due-  to  its  well-considered  originality— and  by  the 
interescing  information  conveyed  by  the  text. 

The  creation  of  advertisements  of  this  oitier  is  not,  and 
cannot  be,  the  work  of  the  amateur.  It  requires  the  experi- 
ence <^  a  person  who  has  made  a  special  study  of  modern 
adverti.sing,  and  in  the  case  of  technical  publicity,  a-  practical 
knowledge  of  engineering. 

It  is  the  firm  which  gives  its  advertising  the  con.sideration 
it  deserves,  and  which  uses  the  best  in  the  way  of  copy  and 
display,  which  reaps  the  maximum  benefit  from  its  exi>endi- 
ture.  As  long  as  advertisers  treat  their  advertising  as  of 
little  account,  and  delegate  the  writing  of  the  copy  and  the 
designing  of  the  display  to  any  member  of  the  staff  who  likes 
to  ti-y  his  hand  at  it,  they  get  indifferent  results. 

Advertisement  designing  is  a  highly  specialised  business,  a 
craft  demanding  experience.  Some  seem  to  look  upon  it  as 
the  boy  did  who  was  asked  if  he,  could  play  the  fiddle,  "  I've 
never  tried,""  he  said. 

In  passing  his  strictures  upon  American  advertising,  surely 
Mr.  Birkett  does  not  include  the  American  technical  Press. 
Let  anyone  glance  through  the  publicity  sections  of  the 
motoring  papers,  the  engineering  journals,  or  the  Saturday 
Evening  I'ost  pages  devoted  to  mechanical  or  electrical  ap- 
pliances, and^he  will  be  impressed  by  the  way  in  which  these 
advertisements  are  set  out.  Not  for  one  moment  do 
I  suggest  that  the  wording  is  of  a  type  to  be  adopted 
in  this  country.  It  ia  far  too  racy ;  too  breezy  alto- 
gether. At  the  same  time,  it  is  the  style  of  language  which 
Americans  use  in  ordinary  oooversation  and  understand.    In 


their  case  it  is  appropriate.  With  us  a  quieter  and  more 
sober  form  is  current.  It  is  the  skilled  writer  who  drafts 
his  "copy"  m  the  style  which  wiU  appeal  to  and  interest 
his  particular  class  of  reader. 

In  the  past  few  years  the  advertising  pages  of  our  engineer- 
ing journals  have  shown  that  many  firms  are  employing 
qualified  assistance  in  the  preparation  of  their  announce- 
ments, and  in  the  immediate  future  many  more  will  follo'n' 
jsuit.    And  it  will  pay  them  handsomely. 

Too  many  look  upon  an  advertisement  as  a  means  of  keep 
ing  their  name  before  the  public,  nothing  more.  They  write 
their  names  and  addresses  large,  give  a  list  of  apparatus 
they  sell,  but  leave  out  the  one  thing  of  vital  importance, 
and  this  is  infonnation  about  the  goods.  They  assume  that 
engineers  know  every  type  of  machine  and  apphance  made, 
which  is  a  mistake.  Take  the  average  central  station  en- 
gineer as  an  example.  He  has  liad  two  or  three  makes  of 
engines  under  his  control,  not  more  than  two  types  of  tur- 
bines, rarely  more  than  two  styles  of  boiler  plant,  the  .same 
with  electrical  equipment  and  switcligear.  How  can  he  know 
every  kind?  It  is  inipo.ssible.  It  is  your  advertisement 
w-hich  must  tell  him  the  advanta^e^  nl  inuir  a|ipiiiiitiis.  In- 
terest him  in  your  specialities,  then  li.'  wiM  jil  in  i h  with 

you,  and  your  representative  can  i\L>  the  lest. 

Believe  me,  engineers  do  read  adverti.sements.  Only  the 
other  week  I  was  asked  by  an  engineer  superintendent  if  I 
could  tell  him  anything  about  a.  certain  appUance.  He  had 
looked  through  the  trade  ])apers,  but  could  not  find  from 
these  what  he  wanted  to  know.  By  no  means  is  this  an 
isolated  example.  There  are  thousands  of  engineers  .similarly 
situated.  If  you  are  an  advertiser  it  Lies  with  you  to  tell 
these  men  about  your  manufactures.  Tell  them  in  the  right 
way,  by  means  of  good  copy  and  distinctive  and  refined  dis- 
play, and  you  will  have  every  reason  to  congratulate,  yourself 
on  the  adoption  of  modern  and  eflicient  methods  of  advertis- 
ing. A  factor  that  the  advertiser  who  uses  indifferent  copy 
will  have  to  contend  with  in  the  near  future  is,  that  as  his 
competitors  improve  the  .style  of  their  advertisements,  so  his 
will  decrease  in  interest,  attraction,  and  strength. 

Ernest  Ingrain   Hill. 

Wimbledon,  October  Uth,  1918. 


Patent  Law  Reform. 

Apfopos  of  the  criticism  of  the  two  proix>sed  new  Bills,  i.e., 
the  Trade  Marks  Bill  and  the  Patents  and  Designs  Bill. 
"  1917,"  towards  the  end  of  last  year  and  during  the  present 
year,  it  may  be  interesting  to  your  readers  to  know  that 
these  Bills  have  now  been  withdrawn  and  are  dead. 

As  the  result  of  the  question  being  raised,  conferences  were 
held  in  the  larger  cities  of  the  kingdom  which  culminated  in 
the  foiTuation  of  a  General  Committee  in  London  which  ulti- 
mately adopted  a  comprehensive  report  drawn  up  by  the 
Institution  of  Electrical  Engineers  for  presentation  to  the 
President  of  the  Board  of  Trade.  By  arrangement,  a  large 
and  influential  deputation,  consisting  of  doctors  of  science, 
inventors,  electricians,  patent  experts,  and  representatives  of 
technical  and  scientific  societies,  and  some  of  the  principal 
progressive  industries  in  this  country,  was  formed  and  ap- 
pointed to  wait  upon  Sir  Albert  Stanley  to  place  before  him 
its  views  on  the  imperfections  of  our  patent  system,  and  the 
grievances  under  which  inventors  in  this  country  suffered. 

It  was  ultimately  settled  that  Sir  Albert  Stanley  would 
receive  the  deputation  last  Thursday,  10th  inst. ;  it  was  rather 
unfortunate,  however,  that  though  the  meeting  had  been 
arranged  for  with  Sir  Albert  a  considerable  time  ahead,  and 
even  after  the  day  and  hour  had  been  fixed  and  confii-med 
the  time  of  meeting  was  put  back  one  hour  at  Sir  Albert's 
request  by  telephone,  he  (Sir  Albert)  was  not  present,  but 
sent  a  deputy  in  his  place,  much  to  the  regret  of  the  deputa- 
tion, many  of  whom  had  come  S(j  far  to  lay  their  views  before 
the  Right.  Hon.  gentleman  on  a  matter  so  important  to  "  tlic 
commerce  and  industry  of  the  country  after  the  war,"  upon 
w-hich  Sir  Albert  had  been  lecturing  lately  throughout  the 
United  Kingdom. 

Some  of  us,  old  enough  to  remember  being  present  in  the 
same  room  in  1883,  when  the  late  Mr.  Joseph  Chamberlain 
as  President  of  the  Board  of  Trade  met  a  somewhat  similar 
deputation,  and  eloquently  spoke  to  us  on  the  benefits  of 
invention  and  its  encouragement,  just  before  introducing  his 
own  revolutionary  Patent  Bill  of  1883,  could  not  very  well 
help  comparing  our  reception  then  and  now,  with  so  much 
more  at  stake  in  competition  after  the  war. 

Anyone  who  knew  the  late  Mr.  Chamberlain,  with  his 
proud,  imperial,  and  patriotic  spirit,  and  who  magnified  every 
public  oflice  he  ever  held,  could  scarcely  conceive  his  delega- 
tion of  the  reception  of  any  s-uch  representative  deputation  to 
a  deputy.  Apart  from  that,  however,  the  deputation  was 
led  inferentiaily  from  the  chau-  to  understand  that  no  new 
Bills  had  yet  been  drafted,  while  the  various  speakers  of  the 
deputation  urged  with  considerable  force,  an  automatic  mora- 
torium or  prolongation  of  patents  to  meet  war  conditions, 
the  protection  of  inventions  relating  to  food,  medicinal  or 
surgical  products,  the  importance  of  product  claims  to  chemical 
and  other  industries,  the  extension  of  the  temi  of 
patents,  the  period  of  provisional  protection,  the  period  of 
acceptance  of  the  complete  .specification,  the  reduction  of 
patent  fees,  the  protection  of  patentees  in  relation  to  utUisa- 
tion  of  their  inventions  by  the  State,  the  limitation  of  pnv 
visions  for  revocation  of  patents,  the  abolition  of  the  com- 
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pulsory  workiiit!  "^  paU'iiU  wliicli  piiucipally  beijcliU-a 
foreigners,  and  especially  Genuans,  the  salogiwr(lin«  ol 
patents  of  addition,  the  foruiation  of  a  special  tribunal  to 
deal  with  patent  cas*\s,  aud  the  adoption,  if  possible,  ofa 
British  Enipiro  patt'ut  system.  lu  regard  to  the  latter,  bir 
Robert  H;uilield  graphically  pointed  out  the  ab.surdjty  of  the 
present  CanaJian  patent  system  (part  of  which  sjstem  was 
incorporated  in  the  proposed  Bill  of  last  year),  under  which 
he  found  he  had  to  pay  the  sum  of  eight  guineas  for  a  type- 
written copv  of  a  Canadian  specification,  while  the  Bntieh 
printed  sixcificatioii  of  same  only  cost  here  some  '2id.  A.-j 
regards  the  inoraUniuiii,  patentees  do  not  want  any  one-sided 
favours,  but  thev  desire  justice.  In  my  own  knowledge  there 
are  pat«-nt.s  for  apparatus,  say,  for  street  and  other  hghtin^', 
Ac  ,  on  which  ivuewal  fees  are  being  regularly  iKiid.  whic.li 
lia\<?  h.-eii  turned  into  dead  letters  by  the  Government  war 
re.^rtiictions.  and  sur.-ly  it  is  only  fair  that  an  e-Kteusnm  oL 
lime  should  bo  given  tbe\sc  in  the  proposed  new  Bill?  Iheii 
as  to  the  necessity  lor  compulsory  working  cJausos,^  why 
.-hoiild  the.se  bo  required  here  any  more  than  in  the  Lnitcd 
States,  unles.s  1o  prevent  us  getting  so  good  term.s  tjom 
other  countrie.^  as  the  Americans  do  get  because  they  have 
no  compulsorv  A\orking  under  their  more  i)orfect  patent 
system'.'  Unquestionably,  our  principal  competitors  after  the 
war  (Germauv,  let  us  ho^ie,  being  barred)  will  be  our  Ameri- 
can friends,  and  it  is  very  desirable  in  the  interests  of  inveir 
tion,  commerce,  and  industry  in  this  country,  that  we  should 
have  equal  opportunities  with  our  .American  Allies,  to  say  the 
least.  We  were  promised  by  the  Board  of  Trade  representa- 
tive that  all  these  various  matters  would  receive  earnest 
consideration  in  the  preparation  of  the  new  Bill,  but,  tc!  my 
mind— the  end  of  the  war  being  now  at  least  in  sight— the 
question  comes  to  be.  would  it  not  be  better  now  to  wait  till 
the  war  is  over,  and  then  if  possible  secure  a  new  Bill  on 
.\merican  lines,  formed  on  Democratic  principles  to  suit  our 
conditions  for  the  whole  British  Empire,  in  order  that 
Britishers  here  and  throughout  the  Dominions  could  have  had 
an  opportunity  of  holding  pur  own  in  the  race  for  the  coming 
world's  busine.ss'.' 

James  Keith. 
l>eigh-on-Sea,  Ortohcr  mh,  1918. 


The  Electrical  Industry  in  Russia. 

We  have  read  with  interest  the  article  by  Mr.  Allan  Monk- 
house  on  "The  Electrical  Industry  in  Russia,"  which  aiv 
pea  red  in  your  journal  of  September  'iOth. 

In  this,  reference  is  made  to  Mr.  H.  licdward,  of  Moscow, 
amongst  others,  having  developed  workshops  i;or  the  construc- 
tion of  electromedical  apparatus. 

We  should  like  to  say  that  Mr.  Ledward  is  our  agent  in 
Moscow,  where,  by  arrangement  with  us.  he  manufactiired 
certain  apparatus  of  this  type,  in  addition  to  the  goods*  wc 
exported  to  him. 

Owing  to  the  Russian  situation,  this  work  has,  of  course, 
had  to  be  suspended  for  some  time,  but  we  have  every  hope 
of  resuming  business  with  Mr.  Ledward  as  soon  as  national 
circumstances  pennit. 

We  shall  be  obliged  if  you  will  insert  this  letter  in  the  next 
issue  of  your  journal. 

Newton  &  Wright,  Ltd. 

E.    E.    BUIiNSIDE. 

London,  W.,   October  9lh,  1918. 


The  Electrical  Power  Engineers'   Association. 

The  Marylebone  branch  will  be  glad  if  you  will  allow  it, 
tbrough  the  medium  of  the  Review,  to  ask  Mr.  Jones  fonr 
questions:  — 

1.  Is  his  union  a  registered  trade  union'? 

'2.  By  whom  was  this  particular  "  union  "('.')   I'diiiied',' 

3.  From  what  cause  was  it  formed'.' 

4.  Eor  what  purpose  and  with  what  intent  do  the  sponsoi's 
and  members  allow  it  to  continue  in  existence? 

The  Marylebone  branch  feels  that  there  are  enough  unions 
in  existence  to  cater  for  every  shade  of  thought  and  opinion, 
and  some  of  the  members  have  viewed  with  some  misgiving 
the  efforts  of  small  and  unknown  bodies.  In  the  circum- 
stances, therefore,  the  branch  will  be  glad  to  have  the  particu- 
lars asked  for. 

John  Vincent, 

Secretary, 
Natioiial  Amalgamated  Union  of  Etujincincn, 
Firemen,  rfc. 
London,  N.W.,  October  \ith,  1918. 


WAR  ITEMS. 


German  Army  Electrical  Plant  in  Galicia. — rhe  Governor 
of  Galicia,  as  the  National  Central  for  the  Economic  Re- 
construction of  Galicia,  acting  with  a  group  of  electrical 
engineers,  has  bought  from  the  German  Army  all  the  electric 
plant  (machinery,  wires,  and  in.stallation  materials)  con- 
structed by .  the  Army  in  East  Galicia,  on  the  River  Seret, 
whDe  this  was  a  theatre  of  war.  The  German  Army  built 
an  electric  power  station  on  the  Seret,  and  constructed  a  net- 


work *>f  u.r.  tallies  of  i,j(.IO  viilts  exteuding  from  Taniupul 
to  Burszczow.  Transformers  set  up  in  towns  and  viUage.s 
reduced  the  voltage  to  "iJO  and  llu  volts.  The  energy  was 
supplied  either  by  water  or  by  special  .st-eam-engiuc  plants.— 
.Voica  lieformcr,  Seiitember  Ith. 

Restoration  of  Trade  Union  Conditions. — In  the  course 
of  a  leading  article  on  the  War  Pledges  Bill,  under  which 
the  Government  proposes  to  give  eftect  to  its  war-time  agree- 
ment with  the  trade  unions,  the  Manchester  Guardian  says  : 
"  The  passing  of  the  Act  is  the  first  stage  in  the  tcrios  (/i 
eiinstructive  measures  without  which  the  war  will  be  followed 
liy  industrial  ohaos." 

Second  hand  Boilers. — By  order  of  Ihe  Minislj  \  ul  Muni 
lions  si'cond-liand  sti-arii  boilers  of  any  type-  '  iiul  beiiiy 
a  boiliT-  for  ii.se  in  any  loeonjotive,  motor  car  or  \eliicle, 
or  on  a  .ship  <ir  oilier  vi'.s.-<el,"  may  not  hi'  purchasi'd  or  .solil 
<>]•  ollii-rwi.si'.  dealt  in  without  a  |H'rmit  obtainable  froiri  the 
Coiitroller,  Department  of  Kiigineoring,  Charing  (/ro.'is  Km- 
liankiiient,   W.C.  2. 

Blinded  Soldiers  at  the  Sieraens'Schuckert   Works. —  \e- 

eiuding  to  a  German  paixr,  an  experiment  was  made  uilli 
;j9  blinded  soldiers  at  the  Siemens-S<-huckert  sTnall-ware.s 
factory,  and  as  they  proved  a  success  the  number  wa.-*  luoie 
than  doubled.  The  men  begin  with  six  hours'  work,  whicli 
is  later  increased  to  8i  hours.  Most  of  them  prefer  machine 
work  to  hand  work,  because  it  gives  them  more  control  over 
the  progress  of  the  work.  The  machines  are  provided  with 
ingenious  protective  an'angements,  and  the  men  soon  learn 
to  use  them  very  skilfully.  Some  are  able  to  work  two 
machines  at  onie.  They  have  been  very  successful  even  with 
the  turning  lathe.  So  far  as  possible  an  employment  re-- 
sembling  their  former  occupation  is  found  for  them. 

A  hostel  for  unmarried  blinded  men  has  be^n  established,, 
by  private  enterprise,  near  the  works,  which  aiV  in  Siemens- 
stadt,  Berlin,  and  a  row  of  houses,  with  gardens  has  been' 
jirovided  near  the  same  factoi'y  for  the  married  men  em- 
ployed  there. 

Industrial  Conditions  after  the  War. — The  general  ques- 
tion of  the  i)osition  of  women  workers  after  the  war  has 
just  been  considered  at  an  unofficial  conference  between  lead- 
ing trade  union  women  and  employers  of  labour  arranged  by 
the-  National  .Alliance  of  Employers  and  Employed,  Mr.  P. 
Huth  Jack.son  presiding.  The  first  question  discussed  was 
whether  the  one  and  three-quarter  million  women  who,  in 
addition  to  the  three  million  in  industry  before  the  war,  now 
compose  the  women's  industi-ial  army,  could  be  retained  in 
industry  after  the  war.  The  general  opinon  was  expressed 
that,  while  there  would  be  a  temporary  i>eriod  of  dislocation, 
during  which  time  the  whole  community  would  have  to  be 
patient  and  work  on  a  give-and-take  basis,  there  was  Uttle 
doubt  that  there  would  ultimately  be  work  for  all,  and  the 
whole  of  the  women  at  present  in  industry  could  be  retained. 
The  possibility  of  a  minimum  wage  was  discussed,  and  the 
meeting  was  unanimous  that  such  a  thing  was  advisable,  and 
that  it  .should  be  based  ou  a  reasonable  standard  of  life,  but 
would  have  to  vary  in  different  areas.  It  was  also  agreed 
that  during  the  period  of  demobilisation  it  would  be  better 
to  institute  a  system  of  part-time  work,  so  that  the  whole 
of  the  worki>eople  should  be  employed  for  part  of  the  day, 
or  part  of  the  week,  rather  than  that  some  should  be  em- 
jjloyed  fuU  time  and  the  rest  turned  out  on  the  unemployment 
market.  It  was  anticipated  that  this  period  would  be  only 
temporary,  and  ultimately  all  would  be  reabsorbed. 

Dissatisfaction  was  expressed  at  the  delay  in  the  produc- 
tion of  definite* and  co-ordinated  plans  by  the  Government, 
and  the  conference  adjourned,  agreeing  to  meet  again  eithei' 
to  consider  the  Government's  demohiUsation  proposals  or, 
failing  that,  to  formulate  it.i  own  <in  the  nearer  approach  of 
l>eace. — Daily  Telegraph. 

Wages  after  the  War. — An  official  statement  was  i.ssurd 
last  week  as  follows:^ 

The  situation  which  may  result  at  the  end  of  the  war,  in' 
regard  to  the  various  wages  awards  which  have  been  made 
during  the  war,  has  for  some  time  lieen  under  the  considera- 
tion of  the  departments  concerned.  The  present  scale  of 
wages  in  many  occupations  depends  upon  the  compulsory 
enforcement  of  awards  which  were  made  in  view  of  circvun- 
stances  arising  out  of  the  war;  but  the  machinery  far 
enforcing  these  awards  will  not  continue  after  the  war.  It 
is  necessary,  therefore,  to  donsider  whether  the  compulsory 
operation  of  such  awards  should  be  continued  during  a 
period  of  transition  after  the  war,  and  also  whether  the  power 
to  make  such  awards  should  be  extended  so  as  to  cover  the 
same  period.  With  &.  view  to  immediate  action  on  the  sub- 
ject the  Minister  of  Reconstniction  is  appointing  a  committee 
with  the  following  tei-ms  of  reference  :  — 

1.  Whether  the  compulsory  operation  of  awards  made 
under  the  Munitions  of  War  Acts,  of  orders  extending  such 
awards,  and  of  orders  regulating  wages  made  under  those 
Acts,  should  be  continued  after  the  war. 

2.  Whether  the  power  to  make  such  awards  or  orders 
should  be  continued  after  the  war. 

3.  The  manner  in  which  awards  and  orders  if  made  or 
continued  should  be  enforced  after  the  war  and  for  what 
period. 

Sir  John  Simon,  K.C.,  M.P.,  is  chainnan  of  the  committee, 
which  win  consist  of  representatives  of  employers  and  trade 
unions,  besides  representatives  of  Government  depai'tments. 
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The  Urgency  of  Reconstruction  Problems. — In  the  course 
ol  Its  ]«i(iing  article  ou  "Reconstruction  Problems"  last 
week  The  Engineer  says:  "The  work  of  reconstruction  must 
no  longer  be  regarded  as  a  subject  for  discussion,  but  a  case 
for  action.  Until  now,  except  for  the  formation  of  a  few 
W  the  \Vhitley  Industrial  Councils,  and  the  work  of  sonio 
trade  organisations,  httle  has  been  done.  The  peace  for 
which  we  have  fought,  /and  are  fighting,  may,  however,  como 
in  the  end  as  suddenly  as  the  war  cloud  burst  in  1914.  and  wo 
dare  not  be  found  unprepared  for  the  change  of  load  on  the 
industrial  machine  which  will  then  occur.  A  fairly  accurate 
general  idea  ran  even  now  be  formed  as  to  the  charactei- 
oC  the  new  duty,  aud  the  heavy  peak  demands  which  will 
Lave  to  be  met,  and  it  i.s  time  that  the  task  of  in(]difying 
the  design  of  the  industrial  machine  to  carry  the  load  was 
taken  seriously  in  hand.  There  are  stQl  some  perhaps  who 
imagine  that  the  old  machine  stripped  of  the  auxUiaries  madti 
nei'essary  by  war  .service  will  suliico  for  our  needs,  but  th<5 
majority  are  convinced  that  considerable,  and  perhaps  radical, 
changes  in  design  are  necessary.  The  real  point  now  at  issue 
turns  on  the  modifications  which  will  best  meet  the  peace 
needs  of  indu.stry,  and  how  they  can  without  further  delay 
be  embodied  in  a  design  wiich  the  majority  will  accept  as  ,i 
genuine  attempt  to  solve  the  problem." 

Exemption  Applications. — At  Castlcford,  William  Bur- 
row, tramway  inspector.  Grade  "J,  made  a  personal  appeal, 
and  had  the  supix)rt  of  the  manager  of  the  tramway  com- 
l)any,  who  stated  that  he  was  in  a  certified  indu.stry  and 
could  not  l)e  called  up  until  decertification  by  new  regula- 
tions. He  was  granted  three  months'  temiwrary  exemption 
without  volunteer  drill. 

At  Maidstone,  the  Corporation  Tramways  Committee  ap- 
pealed for  A.  E.  Chittenden  (40,  Grade  2).  driver  and  assistant 
inspector,  claimed  to  be  indispensable.  Three  months  were 
conceded,  with  no  volunteer  service. 

At  Ilfracombe,  the  Electric  Light  and  Power  Co.  appealed 
for  H.  J.  Stewart,  re.sident  electrical  engineer;  T.  H.  Sanders, 
electrician,  and  A.  J.  Eudd,  relief  stoker.  iVc.  Sanders  w;as 
given  tmtil  March  1st,  and  as  the  others  hold  protection  certifi- 
cates, the  appeals  were  refused,  with  leave  to  re-appeal  if  the 
certificates  were  withdrawn. 

Exemption  until  March  '27th  has  been  granted  at  Winder- 
mere to  J.  Reed,  foreman  shift  engineer,. engine  driver,  and 
switchboard  attendant  at  the  electricity  works. 

.\t  Trowbridge,  six  months'  exemption  was  conceded  to 
E.  T.  'Charnburv  (32,  Grade  1),  electrician  to  Messrs.  J.  and 
T.  Clark. 

Romford  Urban  Tribunal  has  refused  exemption,  with  one 
month's  grace,  to  H.  North  (31,  Grade  3),  electrical  engineer. 

-\t  Rotherham,  exemption  until  January  3rd  was  granted 
to  W.  Martin  (41,  Grade  1),  tramway  track  layer,  engaged 
,  with  the  Corporation. 

Maidstone  Tribunal  has  granted  six  months'  exemption  to 
A.  T.  Lambert  (4"2,  Grade  "2),  manager  of  the  Corporation 
tramways. 

At  Castleford.  the  manager  of  the  Tramway  Co.  appealed 
for  W.  Burrows  (Grade  2),  inspe<?tor,  claiming  that  he  wa.s 
in  a  certified  industry,  and  would  not  be  called  up  until 
decertified  by  new  regulations.  He  was  granted  three 
months'  temporary  exemption. 

.\t  Dartford,  on  October  7th,  a  review  was  made  of  the 
case  of  E.  Vane  (41),  electrician,  and  the  exemption  certificate 
was  withdrawn. 


A     MOST     UNPLEASANT     STORY. 

Bv  -mPEPJAL." 


It  was,  f  Iwijiovo.  I/ord  Avebury  of  w-hom  it  was  said  that 
bankers  thought  him  a  great  scientist,  while  scienti'rts  be- 
lieved him  to  be  a  great  banker.  The  T/'hics-  Literary  Sup- 
pleiuent,  in  reviewing  Mr.  Oliver  Onions's  late.st  book,  "The 
N.'w  Moon — .\  Romance  of  Re<:onstruction,"  says  that  too 
unich  is  made  of  the  development  of  electiicity.  and  too 
little  of  the  development  of  human  nature.  We  agree 
that  so  far  as  human  nature  is  portrayed  in  this  book, 
its  development  is  unpleasant  and  undesirable.  Apparently 
the  surviving  types  are  to  be  successful  business  men  of  the 
Birmingham  calibre,  journalists  who  run  the  political  affairs 
of  the  country  with  open  flippancy,  the  worst  class  of 
Ministry  of  Munitions  official,  and  mascuhne  young  women 
with  a  deplorable  lack  of  reticence  in  their  marital  affairs  and 
sense  of  humour.  It  is  at  least  to  be  hoped  that  if  the  girls 
of  ten  years  hence  are  to  broaden  their  humour  as  well  as 
their  outlook,  they  wiU  find  some  better  story  to  tell  than 
that  of  vivandiferes  being  hors  de  combat. 

The  development  of  electricity  is  perhaps  not  so  obvious 
to  the  technical  mind  as  it  may  be  to  the  detached  literary 
observer.  Apparently  it  consists  of  two  things,  the  first  of 
which  is  the  use  of  our  rivers  to  run  generating  stations.  It 
eeema  to  be  a  common  idea  that  because  a  river  in  Norway, 
or  Italy,  or  India  can  run  a  generating  plant  of  100,(XK)-KW. 
capacity,  the^same  can  be  done  in  England.  At  a  lecture  to 
a  learned  society  on  the  Tata  hydroelectric  scheme,  I  once 
heard  the  question  asked  :  "  Why  are  all  these  hydroelectric 
stations  in  the  hills,  where  the  laving  of  pipe-fines  and  the 
erection  of  overhead  tran.smission  is  difficult  and  costly?  Is 
there   not   as   much   water   in   the   plains?  "    ITais   question 


seems  to  be  unanswered  in  the  minds  of  many  people,  in- 
cluding Mr.  Onions.  In  connection  with  these  hydraulic 
schemes,  there  is  apparently  also  some  intention  of  "trapping 
the  tides,"  but  we  are  not  given  any  clear  conception  as  to 
how  it  is  to  be  done.  This  perhaps  is  not  difficult  to  under- 
stand, sihce  engineers  in  this  book  multiply  five-figure 
numbers  without  slide  rules,  and  express  head  of  water  iu 
foot-pounds. 

The  second  development  is  in  the  direction  of  household 
electrification.  One  presses  a  button  m  the  kitchen,  and  a 
washing-up  machine  does  all  the  wort  of  a  .scullery  maid, 
Avbile  in  other  similar  ways  all  householil  labour  Ls  abolished 
It  is  not  clear  whctlier  this  machinery  never  breaks  down. 
Ill-  whether  there  is  a  large  and  expensive  .■^tan  of  mechanics 
aud  electricians  to  keep  it  in  working  order. 

It  is  this  sketchiness  which  is  the  damnation  of  the  book. 
The  conversation,  when  it  is  not  laborious  lecture,  is  in  half- 
finished  snatches,  with  incomplete  sentences  concluded  b> 
suggestive  dashes.  In  two  pages  the  que.stion  of  the  evange- 
lical and  the  ritualistic  church  is  dismissed  with  airy  jratrou- 
age  and  contempt — and  so  is  the  fact  that  the  whole  scheme 
of  post-war  reform  w-ill  only  be  started  because  the  returning 
soldiers  began  ipurdering  nmnition  workei-s. 

It  is  on  this  latter  point  in  particular  that  the  whole  book 
falls.  Its  faults  of  conversational  style  are  to  be  expected 
in  a  frankly  propagandist  novel,  it  is  perhaps  better  to  leave 
explanations  of  hydroelectric  .schemes  to  the  technical  Press, 
and  religious  dogma  is  always  better  left  alone,  but  a  forecast 
of  the  future  which  leaves  all  industrial  reform,  and  all 
reconstructive  effort,  to  be  started  because  the  masses  have 
broken  into  open  murder  is,  we  hope  and  pray,  totally  false. 
And  yet  perhaps  in  this  Mr.  Onions  is  a  true  prophet. 
.\mongst  business  men.  how  frequent  is  the  remark,  "  There 
is  bound  to  be  a  revolution  when  the  war  is  over."  One 
responsible  engineer  has  even  added  that  we  shall  fortunately 
have  a  large  Army  to  keep  order.  It  is  a  very  prevalent 
opinion  that  when  peace  is  restored,  events  will  happen  far 
too  quickly  for  us  to  cope  with  them,  and  that  there  is 
bound  to  be  a  period  of  upheaval,  from  which  we,  being 
more  lucky  than  Russia  or  other  nations,  shall  emerge  trium- 
phant, cleansed  and  revivified.  A  medley  of  forces  run  riot  is  to 
accomplish  reforms  that  have  been  dreamed  of  for  centuries. 

We  must  recognise  now  that  our  war  measures  will  last 
for  a  while  at  least  when  the  war  is  over.  We  must  also 
realise  that  the  object  of  reconstruction  is  not  to  revert  as 
rapidly  and  as  completely  as  possible  to  the  conditions  of 
July,  1914.  Thirdly,  we  must  deduce  from  this  that  although 
we  are  now  directing  every  effort  towards  winning  the  war 
we  must  always  direct  our  industrial  policy  so  that  it  shall 
be  applicable,  with  reasonable  modifications,  after  the  war 
Is  over.  If  we  confine  our  thoughts  to  the  present  we  un- 
doubtedly shall  achieve  chaos  n-hen  we  reinstate  the  return- 
ing troops.  The  industrial  structure  we  have  erected  to  win 
the  war  cannot  be  cast  down  and  a  new  one  bmlt  up  while 
our  transports  bring  men  from  France.  Moreover,  much  that 
has.  been  done  is  on  too  sohd  foundations,  or,  to  vary  the 
metaphor,  has  its  roots  too  deeply  into  our  daily  Hfe,  to  be 
easily  removed.  Many  reforms  have  been  introduced  un- 
noticed, or  in  some  cases  amidst  a  chorus  of  praise,  which  in 
other  times  would  have  been  resisted  in  the  last  ditch.  July, 
1914,  was  not,  except  by  comparison,  a  happy  time'  Looking 
back  on  it  now,  we  envy  it.s  freedom  from  care — there  was 
no  war  on.  If,  however,  the  end  of  the  war  could  land  ua 
back  there  again,  it  would  be  an  unmitigated  disaster.  We 
want  to  win  .something  out  of  the  war — we  want  a  happier, 
cleaner,  pleasanter  world.  We  do  not  want  to  continue 
under  the.  present  restrictions  on  personal  liberty.  We  do 
not  want  each  man  to  be  ticketed,  labelled,  and  started  off 
to  run  steadily  along  a  groove,  from  which  he  can  never 
e.scape.  We  do  not,  we  most  ccrfainlij  do  not,  want  to  live 
so  that  each  man  does  the  maximum  of  work,  and  has  the 
minimum  of  liberty  to  devote  to  liis  home  and  his  personal 
liappiness.  The  knowledge  that  someone  else  is  striving  so 
to  order  the  world  that  the  streets  aj'e  clean,  your  home  is 
weU  biult,  and  the  sanitation  is  perfect,  is  no  recompen-*^ 
for  the  loss  of  your  own  individuality.  Every  man  must 
work  to  keep  himself,  i>erhaps,  but  work  is  only  a  means  to 
an  end,  and  is  not  a  god  to  be  wor.shipi)ed. 

TTiat  is  one  side  of  the  picture — the  other  is  that  the  work 
each  man  does  must  be  useful,  not  only  to  himself,  but  to 
the  commimity.  We  do  not  want  to  go  back  to  the  time 
when  the  advertising  agent  who  could  talk  was  the  most 
successful,  and  thought  himself  the  most  important,  man  in 
the  world.  We  do  not  want  to  go  back  to  the  time  when 
the  paid  agitator  was  a  power  in  the  land,  and  was  regarded 
as  the  voice  of  labour.  L^nproductive  effort  should  not  be 
profitable — and  most  men  know,  and  are  sufficiently  honest 
to  admit  to  themselves,  whether  their  work  is  useful,  or 
whether  they  are  merely  looking  busy,  churning  up  mud  in 
a  backw-ater. 

If  only  the  urgency  of  the  question  be  recognised,  we  can 
so  model  our  present  actions  that  the  task  of  reconstruction 
shall  be  half  accomplished  before  war  ends,  and  so  that  the 
return  of  our  armies  shall  not  involve  chaos.  In  this  way, 
w'e  may  achieve  progress  and  attain  a  state  which  shall  be  a 
fitting  memorial  to  those  who  have  fallen.  We  may  also 
avoid  the  incarnation  of  the  worst  elements  of  the  Civil 
SeiTice  which  Mr.  Onions  has  foretold  as  our  ultimate  fate, 
and  we  may  even  create  such  a  world  that  in  years  to  come 
we  may  look  back  on  "  The  New  Moon  "  and  say,  "  Thank 
God  it  was  a  Romance." 
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The  Board   of  Trade  Provisional  Advisory  Council.— 

It  is  announced  in  the  Board  of  Trade  Journal  that  pending  the 
formation  of  an  Advit^ory  Council  for  the  Board  of  Trade  on  a  per- 
manent basis,  the  President  of  the  Board  has  invited  the  chairmen 
(or  other  representatives)  of  various  Committees,  including  those 
on  Trade  After  the  War,  the  Presidents  (or  other  representatives.) 
of  the  Association  of  Chambers  of  Commerce  and  the  Federation 
of  British  Industries,  and  representatives  of  Labour  interests,  tu 
ti.rm  a  Provisional  (Viunoil  to  advise  the  Department  of  Commerce 
:iiid  Industry.  The  Council  also  includes  representiitives  of  the 
Foreij;n.  Colouial,  and  India  Ottioes,  and  the  Dominion  Govern- 
ments have  been  invited  to  nominate  members.  The  Council 
consists  of  : — 

Sir  Henrv  Birchenough,  K.C'.M.G.  (Empire  Cotton  (jrowing  Compiittee). 

sir  Alfred  Booth,  Bart.  (Shipping  and  Shipbuilding  Committee!. 

Lord  Colwyu  (Empire  Flax  Growing  Committee^ 

Sir  Herbert  Dixon.  Bart.  (Cotton  Control  Board). 

Lord  Faringdon  (Financial  Facilities  Committee). 

sir  Algernon  F.  Firth,  Bart.  (Sub. Committee  of  Commercial  Intelligence). 

Mr.  .Tallies  Gavin  (Labour*. 

Mr.  Harry  Gosling,  C.H.  (Labouri. 

Mr.G.  Grindle,  C.M.G.  (Colonial  Offlcel. 

Utght  Hon.  F.  Huth  Jackson  (Trade  Relations  Attar  the  War  Committee). 

Mr.  L.  J.  Kershaw,  C.I.B.  (India  Offlcel. 

Mr.  E.  Manville  (Association  uf  Chambers  of  Commerce). 

Mr.  G.  \.  Moore  (Advisory  Committee  to  the  Department  of  Overseas 
Trade). 

SirOerard  .\.  Muntz,  Bart.  (Non-Ferrous  Metal  Trades  Committee). 

Mr.  J.  W.  Murray  (Advisory  Committee  to  the  Department  of  Overseas 
Trade). 

Sir  Adam  Nimmo,  K.B.E.  (Coal  Trade  Committee). 

Mr.  J.  W.  Ogden  (Labour). 

Hon.  Sir  C.  A.  Parsons,  K.C.B.,  P.R.S.  (Electrical  Trades  Committee). 

Mr.  G.  Scoby  Smith,  C.B.E.  (Iron  and  Steel  Trades  Committee). 

Sir  Richard  Vassar  Smith,  Bart.  (Federation  of  British  Industries). 

Mr.  Douglas  Vickers  (Engineering  Trades  Committee). 

sir  H.  .A.  Walker,  K.C.B.  (Railway  Executive  Committee). 

Sir  Frank  Warner,  K.B.E.  (Textile  Trades  Committee) ;  and 

Mr.  Victor  Wellesley  (Foreign  Office),  together  with  the  representatives  of 
the  five  Self^Governing  Dominions  as  soon  as  nominated. 

Mr.  S.  J.  Chapman,  C.B.E.,  and  Mr.  Percy  Ashley,  Assistant  Secretaries  to 
the  Board  of  Trade,  will  act  as  General  Secretaries  to  the  Council. 

Cable  Urgently  Needed. — \Ve  are  glad  to  learn  that  the 
wants  of  the  GuiLDKOEu  ElectricitI'  Supply  Co.,  Ltd.,  of 
which  we  made  brief  mention  in  our  issue  of  October  4th,  were  very 
promptly  met  by  the  kindness  of  an  electricity  works  in  the  North 
of  England. 

Copper  Wire  in  Australia.— The  manufacture  of  copper 

wire  has  been  commenced  at  the  works  of  the  Mbtal  Manu- 
KACTUKES,  Ltd..  Port  Kembla.  which  cover  an  area  of  about 
one  acre. 

Swiss    Export   Trade    Problems.— In  the  course  of   a 

recent  report,  the  Association  of  Swiss  Machinery  Manufacturers 
referred  to  the  fact  that  the  loss  of  export  trade  after  the  war 
would  be  fraught  with  dire  consequences  to  the  economic  life  of 
the  country.  In  ca£e  Switzerland  as  a  neutral  country  should 
succeed  in  concluding  favourable  commercial  agreements  allowing 
of  Swiss  products  receiving  here  and  there  perhaps  a  certain 
degree  of  preferential  treatment,  there  was  a  danger  that  Switzer- 
land would  have  to  be  used  by  other  countries  as  a  transit  country. 
First  of  all,  therefore,  the  "  neutralisation  '  of  foreign  products  by 
commercial  firms,  assembling  workshops,  and  the  like  would  have 
to  be  prevented.  But  the  removal  of  actual  manufacture  from 
foreign  countries  to  Switzerland  and  her  too  great  industrialisation 
would  also  be  undesirable. 

Trade  Announcements. — With  the  object  of  meeting  the 

increased  demand  for  their  A.c.  motors,  MESSRS.  F,  Pabeinson  and 
Co.,  of  AVells  Works.  Guiseley,  Leeds,  have  considerably  enlarged 
their  business  under  the  title  of  F.  &  A.  Parkinson,  Ltd..  and  their 
manufacturing  capacity  is  being  rapidly  extended. 

As  a  beginning,  the  output  of  small  standard  polyphase  motors 
up  to  10  H.p.  or  thereabouts  has  been  greatly  improved,  and  stock 
is  now  available.  This  will  be  extended  to  include  larger  sizes  of 
polyphase  motors,  together  with  Parkinson  single-phase  commu- 
tator motors,  built  under  Creedy's  patents.  London  stores  have 
been  opened,  and  stock  motors  and  spare  parts  are  held  there,  as 
well  as  at  the  works.  A  list  of  stock  motors  will  lie  supplied  on 
application. 

List  Nj.  2  of  16  pages,  which  has  just  been  issued,  covers  the 
small  size  polyphase  motors.  Details  are  fully  tabulated,  technical 
information  and  specification  are  included,  prices  are  plainly  shown, 
and  excellent  balf-tone  illustrations  appear.  At  the  London  stores 
there  is  a  complete  machine  shop  equipment  for  repairs. 

The  new  address  of  Messes.  Watson  k  Sons  (Electro-Medical), 
Ltd.,  is  Sunic  House,  Parker  Street,  Kingsway,  W.C.  2.  New  tele- 
phone numbers  :  "Regent  1227  and  1228.'' 

Liquidations.— Weaverham  Electricity  Supply  Co., 

Ltd.— A  petition  for  the  winding  up  of  this  company,  presented  by 
Messrs.  Johnson  &  Phillips.  Ltd.,  judgment  creditors,  will  be  heard 
at  Nantwich  on  November  3ilth. 

New  Vanadium  Alloys,  Ltd.— Creditors  to  send  particulars 
of  debts,  kc.  to  the  liquidator,  Mr.  T.  A.  Ward.  25.  Great  Pulteney 
Street,  W.  1.  by  November  2i)th. 

Plant  for  Disposal. — Rochdale  Corporation  Electricity 
Committ  3  invites  offers  for  one  Belliss-Morcom-B.T.H.  220-KW., 
three-phase,  3,(JU0-volt  steam  alternator.  Particulars  are  given  in 
our  advertisement  pages  to-day. 


Greek    Works    Visit. — The    (ireek     Delegates    who.    as 

already  stated  here,  arc  oa  a  tour  of  business  and  industrial  centres 
in  this  country  under  the  auspices  of  the  Federation  of  liritish 
Industries,  visited  Carron  Works  on  Wednesday,  October  9lh.  The 
party  were  conveyed  in  motor-cars  from  Tjarliort  Station  to  the 
Dobbie  Hall,  where  they  were  entertained  at  lunch  by  Carron  Co, 
under  the  chairmanship  of  the  company's  manager,  Mr.  Goo.  Pate, 
supported  by  Bailie  Kmg.  chairman  of  the  National  Light  Castings 
Association,  Mr.  Robert  MoFarlan,C.A.  (of  Messrs,  Kerr,  Andersons 
and  McLeod,  the  organiser  for  Scotland  of  the  Federation  of  British 
Industries),  and  by  Mr,  G,  E.  R.  Young,  uaaiatant  organiser  .Vfter 
lunch  the  party  proceeded  to  Carron  Works,  and  svere  oondu,  ted 
throu^;h  thi'  various  departments  uf  the  Low  and  Mungal  Foundry. 
Tea  WHS  served  in  the  company's  canteen  at  Miingal  I'onndry,  after 
which  the  party  proceeded  to  Glasgow. 

Book    Notices. —  Tcrhimlmiif.     Vol.   IX. — The  "  Journal 

of  the  Manchester  Municipal  College  of  Technology, "  which  roconis 
investigations  undertaken  by  members  of  the  college  for  the  year 
1915,  is  one  of  those  works  which  we  cannot  but  regard  with  pride. 
Printed  in  the  Department  of  Printing  and  Photographic  Tech- 
nology of  the  College  itself,  its  production  leaves  no  loophole  for 
criticism— it  is  ecjual  in  typography,  illustration,  and  paper  to 
any  of  the  most  high-class  periodicals  with  which  we  are 
acquainted  ;  it  is  a  pleasure  merely  to  turn  over  the  pages  and  to 
observe  the  excellence  of  the  work.  Its  literary  contents  are,  of 
course,  extremely  diversified,  dealing  with  educational  questions, 
physics,  electrical  engineering,  chemistry,  textile  processes,  civil 
engineering,  the  smoke  problem,  printing,  &c.  They  include  Prof. 
A.  B.  Field's  I.E.E.  paper  on  the  design  of  high-speed  generators 
(in  which,  by  the  way,  fig.  1  is  printed  upside  down)  -,  papers  by 
Mr.  S.  Butterworth  on  the  coefl5cients  of  self  and  mutual  induction 
of  toaxial  coils,  and  on  electrically  maintained  vibrations  ;  an  in- 
quiry into  the  possible  existence  of  mutual  induction  between 
masses,  a  gravitational  problem,  by  Prof.  Miles  Walker  and  Mr. 
W.  W.  Stainer  ;  an  article  by  Mr.  S.  Leeson  the  theoretical 
eflSciency  of  the  Diesel  engine,  and  one  by  Mr.  S.  Evans  on  some 
metal  failures.  The  volume  reflects  the  greatest  credit  on  the 
College  and  all  concerned  in  its  production. 

"  Steel  Structures.  "  {^Journal  of  the  Steel  Structural  Section  of 
the  British  Engineers'  Association.)  July,  1918.  London  :  The 
Association.     Price  6d. 

The  jIA  \  <'■  Appreiiticex'  M<iy{i:i/ic  for  October  contains  the 
usual  variety  of  interesting  articles,  including  one  on  the  Murman 
Coast,  reminiscences  by  Alderman  Duncan  Watson  of  his  joining 
the  firm  of  Muir,  Mavor&  Coulson  31)  years  ago,  a  thrilling  account 
of  a  trip  in  a  biplane,  and  a  variety  of  cadet  notes,  camp  notes,  &c. 
The  high  quality  of  the  magazine  is  well  maintained. 

Control  of  Rubber. — In  view  of  the  necessity  for  sa\ing 

ocean  freights,  the  rubber  trade  has  been  officially  notified  that  the 
Minister  of  Munitions  has  appointed  a  Committee,  under  the 
chairmanship  of  Sir  Clarendon  Hyde,  to  ad\  ise  him  as  to  the  con- 
trol of  rvlbber.  In  the  meantime,  it  is  deemed  necessary  to  issue  a 
warning  that  it  may  become  necessary  to  fix  maximum  prices  for 
transactions  in  rubber,  and  to  point  out  that  the  Minister  may 
be  compelled  to  make  orders  rendering  inoperative  any  forward 
contracts  or  transactions  entered  into  after  the  publication  of-  this 
notice. 

Kynoch's   and   After-War  Plans. — I"  their  report,  the 

directors  of  Kynoch,  Ltd.,  say  that  the  company  is  directly  pledged 
to  very  little  in  the  way  of  new  manufactures  after  the  war.  They 
consider  that  the  future  is  so  speculative  that  a  "wait  and  see  " 
policy  is  better  than  one  of  choosing  now  a  number  of  new  trades 
and  trusting  to  luck  that  the  choices  made  will  turn  out  to  be 
happy  ones.  More  especially  do  they  believe  this  to  be  sound,  as, 
in  their  opinion,  opportunities  after  the  war  of  coming  to  the 
assistance  of  businesses  with  assured  prospects  will  not  be  at  all 
infrequent. 

Catalogues  and  Lists. — Messrs.  .Iohnson  &  Phillips, 

Ltd.,  Charlton,  S.E.  7. — Booklet  (lo  pages)  giving  data  and  net 
prices,  revised,  of  their  V.I.R.  cables,  for  the  use  of  trade  friends  in 
their  estimating  work. 

Brooii  i:  Wade,  Ltd.,  High  Wycombe. — Pamphlet  describing 
the  Hyatt  roller  bearings  as  applied  to  cranes,  trucks,  kc.  The 
essential  feature  of  these  bearings  is  the  hollow  flexilde  roller. 
Dimensions  and  loads  are  given. 

Messrs.  HiG(iS  Bros..  Summer  Hill  Street,  Birmingham. — 
Stock  list  of  shunt-wound  protected  motors. 

Industrial  Council  for  the  Brass  Trade. — According  to 

the  Biriiiingliain  Pod,  an  important  conference  will  be  held  in 
Birmingham  on  November  12th  between  representatives  of  the 
Ministry  of  Reconstruction  and  representatives  of  the  brass  and 
copper  trades,  the  object  being  to  discuss  the  formation  in  the 
brass  a^d  copper  trades  of  an  Interim  Industrial  Reconstruction 
Committee. 

Non-Ferrous  Metal  Industry  Act. — The  London  Gazette 

for  October  15th  contains  a  list  of  further  licences  granted  by  the 
Board  of  Trade  under  this  Act. 

Women  in  Industry. — A  Conference  on  Women  in 
Industry  will  be  held  under  the  auspices  of  the  Reconstruction 
Council,  on  Tuesday,  October  22nd,  at  li  p.m..  in  the  Hall  of  the 
Institute  of  Journalists.  2  and  4,  Tudor  Street,  E.G.  4.  The  subject 
will  be  introduced  by  Miss  Lilian  Dawson,  secretary  of  the  Fabian 
Society,  Women's  Group,  after  which  the  discussion  will  be  open. 
No  tickets  are  necessary. 
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LIGHTING  AND  POWER  NOTES. 


Aberdeen. — Year's  Working. — The   annual   reixjit  lor 

the  year  ending  July  31st  last,  shows  an  income  from  the  sale  of 
electricity  of  iC97.512,  an  iuoreasc  of  i:2j,921  ;  total  income, 
i;l02,li'2,  an  increase  of  £26,123  ;  total  workinpr  expenses,  £58,41^, 
an  increase  of  £11,233,  leaving-a  ffross  profitof  •£14.044,  an  increase 
of  *;U.S90-.  interest  on  capital.  ,€13,840.  an  increase  of  f2,S4il  ; 
instalment  to  sinking  fund,  £19.624,  an  increase  of  £1.119.  leaving' 
:i  profit  for  the  year  of  t  10,.t.'-m,  an  increase  of  •e.li.i,92o.  which  was 
]ilarfil  to  the  ve.serye  fund,  which  now  stands  at  £49,327.  The 
revenue  account  increased  by  e2.">,924  and  capital  charK:es  by 
£2,'<16.  103  new  consumers  were  added  durinfr  the  .year,  m;ikin<f 
the  total  3,660.  Motors  connected  increased  by  2.S2i;  H.p.  ;  the 
total    now   represents    16.85.5   h.p.     The   number   of   heatingf   and 

KOOokinpr  utensils  hired  out  was  1,598,  an  increase  of  193.  The  total 
units  sold  numbered  17,408,147,  an  increase  of  3, 320.85(i  :  private 
Slighting:  increased  by  181,522  units  :  public  lighting  by  2,753  : 
power  by  2,599, 8ir.  ;  tramways  by  370.664  :  and  heating  and  cook- 
by  166,1111.     The  delay  in  delivery  of  the  new  5.000-K\v.  set 

'  and  its  subsequent  breakdown  shortly  after  its  installation  placed 
the  city's  supply  in  danger  during  the  months  of  February  and 
March.  The  :!,l;0(i-K\v.  set  had  to  continue  to  deal  with  the  bulk 
of  the  load  when  very  much  in  want  of  general  repairs  at  the  time 
of  the  breakdown.  The  shortage  of  boilers  to  steam  the  older  and 
uneconomical  generating  plant  was  a  further  source  of  weakness. 
A  bad  breakdown  on  a  750-KW.  engine,  just  before  the  5,000-KW. 
set  was  again  in  commission,  added  to  the  difficulties  of  supply. 
With  the  exception  of  two  days,  when  large  consumers  arranged 
to  use  half  their  normal  load,  and  the  reduction  of  one  large  con- 

.  eumer  over  the  morning  and  evening  peak  loads  for  about  a  month, 
supply  was  fully  maintained.  The  5,ii0u-k\v.  set  was  put  into 
commission  after  repairs  on  April  9th,  and  has  been  practically  con- 
tinuously in  use  since  then.  Two  new  lS,00ii-lb.  boilers  were  ordered 
in  January,  and  are  now  in  course  of  erection.  A  further  5.000-KW. 
generatinfc  set  is  now  on  order  for  delivery  in  the  spring.  To 
enable  this  to  be  installed  in  the  existing  engine  room,  three  recipro- 
cating sets  of  420  Kw.  each  have  been  sold. 

Ashton-under-Lyne. — Wages. — The  wages  of  semi  and 

UDskiUed  employes  have  been  increased  by  20s.  and  12 J  per  cent, 
over  pre-war  rates  by  the  Electricity  Committee. 

Australia. — New  Softh  Wales. — The  Bahuain  Council 

has  had  under  consideration  the  question  of  taking  over  the  under- 
taking of  the  Balmain  E.L.  and  P.  Supply  Corporation,  but,  owing 
to  financial  difficulties,  the  proposal  has  been  abandoned.  The 
assets  of  the  concern  were  estimated  at  1:21.10,11(1(1.  which  would  be 
nearly  doubled  when  the  value  of  the  goodwill  was  added. 

E.L.  ."Schemes. — The  raunicii)al  authorities  of  Gulgong  and 
Glen  Innes  (N^.S.W.).  are  seeking  authority  to  install  E.L.  under- 
takings within  their  areas.  The  Ithaca  (Q  )  Council  has  requested 
the  city  engineer  and  the  consultiug  engineer  to  report  upon  the 
E.L.  schemes  before  the  Council.  The  Murwillumbah  (N. S.W.I 
Council,  has  accepted  tenders  for  the  supply  of  plant  for  the  new- 
electricity  works,  at  a  cost  of  1 7,026.  Tenders  have  been  invited 
for  the  supply  of  equipment  required  for  the  proposed  power  stations 
at  Harden  and  Murrumburrah  (X.S.W.). — Teialers. 

Ei.ECTROLVTic  Zixc-  The  plant  of  the  Amalgamated  Zinc  Co. 
for  the  production  of  electrolytic  zinc,  at  Risden,  is  turning  out 
about  10  tons  of  zinc  per  day,  with  the  use  of  a  little  more  than 
half  the  power  expected  to  furnish  that  output.  Owing  to  the 
difficulty  of  securing  the  necessary  machinery,  the  Hydro-Electric 
Department,  so  far,  has  been  unable  to  supply  the  company  with 
2,500  H.p.  in  place  of  4.000  H.p.  which  was  considered  necessary 
to  operate  the  lo-ton  plant,  which  forms  the  first  unit  of  the 
■works.  The  company  proposes  to  use  eventually  about  30,000  H._p. 
in  the  production  of  zinc,  and  subsidiary  metal-working  industries 
which  it  is  hoped  to  establish. — Si/i/iiei/  lleruUL 

Sydney. — .is  the  demand  for  electricity  has  proved  greater  than 
the  supply  generated  at  the  municipal  power  stations,  the  supply  to 
certain  districts  is  now  cut  off  for  periods  of  from  a  quarter  of  an 
hour  to  an  hour  and-a-half  each  day.  I 

Barnes.^E.XTENSio.ys. — The  Lisjhtinir  Committee  reports 

ha\ing  received  five  tenders,  ranging  from  £3,682  to  .4:4,2(10,  for 
plant  in  order  to  meet  the  increased  load  for  factory  purposes.  As 
the  plant  cannot  be  secured  in  time  for  this  winters  load,  steps  are 
being  taken  to  restrict  the  demand  for  domestic  p-u-poses.  The 
Council  has  agreed  to  apply  to  the  L.G.B.  for  sanction  to  borrow  at 
interest  £5,5(i(i  for  the  above  extensions. 

Subject  to  the  consent  of  the  Ministry  of  Munitions  the  U.D.C.  has 
provisionally  accepted  the  tender  of  the  British  Thomson-Houston  Co. 
tor  a  50O-K.V.A.  rotary  converter,  complete  with  transformers  and 
awitchgear.  at  .4:3,682. 

Wages.— A  letter  from  the  E.P.E.A.,  applying  for  an  increase  of 
salary  of  20  per  cent.,  plus  £90  per  annum,  for  any  electrical 
engineers  employed  by  the  Council,  has  been  referred  to  a 
Committee. 

Barnsley. — Loan  Application. — The  T.C.  has  applied 
to  the  L.G.B.  for  sanction  to  borrow  £12,500.  for  capital  expendi- 
ture at  the  electricity  works. 

Bexhill. — Year's  Work'ini:.— In  his  annual  report  for 
the  year  ended  March  31st  last,  the  borough  electrical  engineer 
states  that  no  mains  extensions  were  carried  out  during  the  year, 
but  51  new  consumeis  were  connected,  and  the  units  sold  increased 
by  23  per  cent.     Owing  to  the  armature  of  the  500-KW.  generator 


burning  out  last  November,  the  whole  of  the  winter  load  was 
carried  by  the  smaller  generators,  at  an  extra  cost  for  fuel.  The 
total  revenue  amounted  to  £13,471,  against  £11,745  in  the  previous 
year,  and  the  working  costs  to  £7.869.  against  £6.551.  Capital 
charges  w-ere  £5,404,  leaving  a  net  profit  of  £197.  The  coal  cost 
per  unit  was  I'ld.,  against  I'Sod.,  and  the  total  cost  per  unit  sold 
was  old.,  against  5'7d.  The  revenue  was  5'2d.  per  unit,  against 
5'6d.  :  619,821  units  were  sold  during  the  year,  against  501,961. 

Bolton. — Mains  Extensions. — The  T.C.  has  applied  to 

the  L.G.B.  for  sanction  to  the  borrowing  of  £1.500  for  the  extension 
of  the  mains  between  the  Back-o'-th'-Bank  generating  station  and 
the  Duncan  Street  sub-station.  ' 

■    Brierfield. — Price  Inihease. — The  Council  has  decided 

that  the  following  charges  for  electricity  be  made  to  consumers  as 
from  October  1st,  I91S  : — Lighting,  up  to  1,000  units  \>er  annum, 
6d.  per  unit;  between  1,000  and  3,000.  5id.  :  between  5.000  and 
8,000,  5}d.  ;  over  8.000,  5d.  ;  power,  3d.  per  unit  for  the  first  hour 
and  2d.  per  unit  for  subsequent  hours.  The  first  hour  for  power 
purposes  represents  36  units  per  1-h.p.  motor. 

Carlisle. — Price  Increase. — The  T.C.  has  increased  the 
charges  for  electricity,  except  to  consumers  under  agreement,  by 
25  per  cent.,  making  a  total  increase  of  .50  per  cent,  over  pre-war 

rates. 

Carnarvon. — Price  Increase. — The  T.C.  has  agreed  to 

.  an  application  of  the  National  Electric  Construction  Co.  for  pei-- 
mission  to  increase  its  charges  for  electricity  from  6d.  to  7d.  per 
unit ;  the  pre-war  rate  was  5d.  per  unit. 

Chile. — Govern.ment  Control. — A  decree  issued  through 
the  Ministry  of  the  Interior  declares  everything  related  to  permits 
for  the  installation  of  electricity  stations,  their  working  and 
maintenance,  to  be  an  exclusive  faculty  of  the  President  of  the 
Republic,  and  municipalities  are  to  have  no  power  of  intervention 
in  such  matters. — Reiiew  nf  the  Mirer  Plate. 

Clacton-on-Sea. — Price    Increase. — The  U.D.C.  has 

increased  the  price  of  electricity  for  lighting  to  7d.  per  unit  and 
for  power  to  3Jd. 

Cork. — Wages  and  Increased  Prices.— The  dispute 
between  the  Cork  Electric  Lighting  Co.  and  its  employes  on  the 
question  of  increased  wages,  was  dealt  with  in  arbitration  by  Sir 
Plunkett  Barton,  who  intimated  that  representation  would  be  made 
to  the  B.  of  T.  to  enable  the  company  to  increase  its  charges,  with 
a  view  to  meeting  the  men  s  demands. 

Doncaster. — Prov.  Order. — The  R.D.C.  has  agreed  to 

the  granting  by  the  B.  of  T.  of  a  prov.  order  authorising  the  Elec- 
trical Distribution  of  Yorkshire  to  supply  electricity  for  all  pur- 
poses within  the  parishes  of  Cadeby,  Couisborough,  Denaby, 
Edlington,  Sprotborough.  and  Warmsworth. 

Dover.  — Boiler  Improvements. — The  T.C.  has  decided 

to  have  two  boilers  at  the  electricity  works  fitted  with  induced- 
draught  apparatus,  at  an  estimated  cost  of  £735  each,  so  that  Kent 
coal  may  be  used.  It  is  estimated  that  by  one  furnace  there  will 
be  a  saving  of  £63(i  a  year  on  coal.  One  apparatus  is  to  be  fixed 
at  once,  subject  to  th«  consent  of  the  Ministry  of  Munitions,  and  a 
loan  is  to  be  applied  for  for  the  second. 

Dublin. — E.L.  Charijes. — The  Corporation  has  referred 

to  a  special  meeting  the  question  of  an  increase  in  the  charges  for 
electricity.  It  has  also  decided  to  borrow,  at  5  per  cent,  interest, 
such  sums  as  the  L.G.B.  may  certify  to  be  necessary  to  provide 
working  capital  for  the  electricity  undertaking. 

Glasgow. — Proposed    PiESTRICTkins. — The  question  of 

effecting  economies  in  the  consumption  of  eledtricity  and  gas  has  been 
considered  at  a  joint  meeting  of  the  Electricity  and  Gas  Committees. 
Various  suggestions  were  made,  and  the  matter  was  remitted  to  a 
Sub-Committee  to  bring  the  proposals  to  the  notice  of  the  persons 

affected. 

Hamilton. — ^Price  Tncreask. — The  T.C.  has  agreed  to 

an  application  of  Edmmidson's  Electricity  Corporation  for  an 
increase  of  20  per  cent,  on  electricity  charges,  making  50  per  cent, 
over  pre-war  rates. 

Lancaster. — Year's  Working. — There  was  a  deficit  of 

£655  on  the  past  year's  working  of  the  Corporation  electricity 
undertaking.  The  charges  have  since  been  increased  by  25  per 
cent.,  and  the  income  of  the  first  quarter  of  the  current  year  shows 
an  increase  of  £900. 

Limerick. — E.L. 'Charges. — The  question  of  an  advance 
of  50  per  cent,  on  electricity  charges  has  been  referred  to  the  law 
adviser.  The  Corporation  already  charges  8d.  per  unit,  and  the 
overdraft  on  the  undertaking  amounts  to  £2,500,  against  £1,567 
last  year. 

London. — St.  Pancras. — The  L.C.C.  Finance  Committee 
recommends  the  sanction  of  the  Council  to  the  borrowing  of 
£17,076  by  the  B.C.,  for  electrical  plant,  kc. 

Newbridge  (Co.  Kildare).— Proposed  E.L.— The  T.C. 

is  considering  a  scheme  for  the  installation  of  electric  light,  and  it 
is  proposed  that  the  water  power  of  the  Liffey  should  be  used  for 
the  purjiose. 
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New  Zealand. — W.\rt:u  Pouku. — A  roiifcivih  ,■  ,.i  roim- 

sentfttivea  of  Borou>rli  Councils,  Industrial  and  Farmera'  Associa- 
tions, Chambers  of  Commerce.  \o.,  has  formed  a  leajrue  for  the 
promotion  of  the  hydro-electrical  development  of  the  North  Island. 
The  conference  u^^cd  the  Government  to  proceed  with  the  work  at 
Mangahao.  for  which  it  promised  to  find  the  lalxjur,  so  that  the 
scheme  can  be  completed  as  soon  as  miichiuery  is  obtainable. 

The  JIayor  of  Auckland  has  received  a  report  from  the  city 
electrical  engineer  dealinf;  with  the  proposed  hvdro-electric  scheme. 
The  Mavor  stated  that  the  cost  would  be  between  £1,500,000  and 
i  2.000, 0<.>0. 

J'lans  of  the  proposed  hydro  electric  scheme  at  Waikareiuoana 
ha.eljet'M  completeii  by  .Mr.  .S.  C.  Uay.and  forwarded  to  Wellington, 
where  estimates  will  be  prepared.-  Tenders. 

Rochester. — Prm.ir  I.tqhtixc;. — The  street  lamps  an- 
not  lit  for  six  days  before,  and  five  days  after,  full  moon,  and  when 
lamps  are  actually  lit  they  are  put  out  by  the  Cori>oration  between 
!>.30  p.m.  and  10  p.m. 

Rotherham.  —  Cost    ok    Xkw    Plant. — The    borou-ih 

electrical  engineer  has  reportetl  that  the  British  Thomson-Houston 
(^0.  has  applied  for  an  increase  of  i.'i.OOO  on  the  contract  price  of 
the  30.000-K\v.  set  condensing  jilant,  on  account  of  the  extra  cost 
incurred  throu^rh  Government  awards  for  increased  wasres  to  date. 
Subject  to  the  consent  of  the  Electricity  Committee,  it  has  been 
arrang-ed  to  increase  the  price  by  £l,.50O,  on  condition  that  no 
further  claim  be  made  ag-ainst  the  Corporation  in  respect  of  past 
or  future  claims  with  regard  to  Government  awards. 

Shepley.— Proposed  E.L.— The  I'.D.C.  has  decided  to 
raise  no  objection  to  the  application  of  the  Electrical  Distribution 
of  Yorkshire  for  powers  to  supply  electricity  within  its  area. 

Stratford-on-Avon. — Price   Increase.— The  T.C.  has 

granted  permission  to  the  E.L.  Co.  to  increase  its  charges  for 
electricity  to  71d.  jjer  unit  for  the  duration  of  the  war. 

Sooth  Africa — The  Brilish  and  Sotifli  Afrinm  Krpoii 
Giizetfe  states  that  in  the  mines  and  industries  of  the  Transvaal. 
Cape  Province,  Orange  F.S.,  and  Natal  there  are  in  use  782  D.c. 
generators,  of  a  total  capacity  of  65,039  KW.,  and  240  A.c.  generators 
of  a  total  capacity  of  255,097  KW. :  there  are  4,367  D.c.  motors, 
of  a  total  capacity  of  S5,347  H.p.,  and  7,377  A.c.  motors,  totalling 
462,848  H.P.  Apart  from  the  power  generated  at  the  mines, 
836,437,817  units  were  supplied  during  1916  by  the  municipalities 
and  supply  companies  in  the  Union.  Of  the  total,  784.847.599 
units  were  A.c,  of  which  783,689,784  units  were  used  for  lighting 
and  power,  and  1,157,815  converted  to  D.c.  for  use  on  tramways. 

DUBBAN.  —  Although  the  Municipality  has  been  unable  to 
obtain  all  the  new  plant  it  requires,  enough  has  been  secured  to 
maintain  a  satisfactory  supply.  Among  the  new  plant  recently 
installed  is  a  condenser,  complete  with  accessories,  and  two500-KW. 
transformers,  for  transforming  from  6,000  volts,  three-phase,  to  2,750 
volts,  two-phase,  by  the  British  Westinghouse  Co..  and  a  centrifugal 
type  steam  feed  pump,  running  at  6,000  B.P.M..  by  O.  &  J.  Weir. 
An  order  for  a  Curtis  turbine  has  been  placed  with  the  B.T.H.  Co. 

Johannesburg. — The  Municipality  has  increased  the  charges  for 
electricity  by  10  per  cent.  ;  the  tramway  fares  have  also  been 
increased. 

Cape  Town.— Owing  to  the  difficulty  in  obtaining  cables,  the 
E.L.  Department  has  prohibited  the  use  of*  radiators,  and  will  not 
entertain  any  fresh  applications  for  the  installation  of  heating  or 
cooking  apparatus  ;  additional  motors  only  will  be  installed, 
provided  the  existing  cables  are  not  overloaded. 

York.— Fuel  Consdjiption. — At  a  meeting  of  the  T.C, 
last  week,  it  was  stated  that,  owing  to  the  difficulty  of  effecting 
repairs  to  plant,  the  coal  consumption  per  unit  during  the  past  year 
increased  by  25  per  cent.,  representing  4.000  tons  of  coal.  The 
repairs  have  now  been  completed,  and  greater  economy  is  expected 
during  the  current  year. 

Windsor. — E.xtexsions. — The  R.D.C.  has  given  per- 
mission to  the  Egham  and  Staines  Electricity  Co.  to  lay  a  main 
from  Bishopgate  to  Windsor  Great  Park. 

Wolverhampton. — Bulk  Supply.— Tlie  T.C.  has  sealed 
an  ^reement  with  the  Midland  Electric  Corporation  for  Power 
DUtributiou  for  the  supply  of  electricity  to  the  Small  Heath  and 
Heath  Town  pumping  stations,  for  the  period  of  the  war  and  12 
months  afterwards. 


TRAMWAY  AND  RAILWAY  NOTES. 

Australia.— Loan. — The  Braybrook  Shire  Council  pro- 
poses to  borrow  £  10,000  for  tramway  developments. 

Blackpool. — Tramway  Purchase.— -The  agreementfor  the 
purchase  of  the  undertaking  of  the  Blackpool  and  Fleetwood  Tram- 
road  Co.  by  the  Corporation  has  been  signed  and  sealed  by  both 
parties,  and  awaits  the  approval  of  a  meeting  of  the  shareholders 
and  debenture-holders  of  the  company,  which  is  called  for 
October  22nd.  It  is  stated  that  the  purchase  price  to  be  paid  by 
the  Corporation  is  £278,000,  and  that  the  shareholders  will  receive 
approximately  £18  for  each  -CIO  share.  It  is  the  intention  of  the 
Corporation  to  promote  a  Bill  in  Parliament  during  the  present 
session  for  power  to  acquire  and  work  the  undertaking. 


Bolton. — TitACK  Rk.nkuals. — The  Tramways  Committee 
has  decided  to  procLi'd  with  the  relaying  of  the  track  on  Ohorley 
Old  Road,  between  Whitecroft  Road  and  the  terminus. 

Burton-on-Trent.— Extensions. — The  T.C.  has  decided 

to  extend  the  tramways  from  the  Braustone  Road  terminus  to  the 
Leicester  Lane  railway  bridge,  at  a  cost  of  about  £3,500. 

Dundee. —  Bulk  Supply. — The  Dundee,  Droughty 
Ferry  and  District  Tramway  Co.  is  closing  down  its  power  station 
at  Monitieth,  and  in  future  will  take  a  supply  of  energy  from  the 
Dundee  Corporation  at  Hd.  (ler  unit ;  the  charge  per  unit  for  the 
Corporation  tramways  is  at  present  1 '•id.  The  elei;tric;ity  depart- 
ment will  benefit  in  additional  revenue  to  the  extent  of  at  least 
£900  jKjr  annum. 

Douglas. — Year's  Workinc — The  auditor's  report  to 

the  T.C.  states  that  the  loss  on  the  tramways  for  the  past  year 
was  £1,276,  compared  with  a  debit  bal.ance  of  £6,671  in  the 
preceding  year. 

London. — A  tramcar  ran  off  the  lines  nejir  Balham 
Station  on  Wednesday  morning,  last  week,  and  traffic  was  dis- 
organised for  a  consideral)le  time. 

L.C.C. — During  the  11  weeks  ended  October  2nd,  1918,  the  total 
number  of  passengers  carried  on  the  Council's  tramways  was 
136,127,709,  an  increase  of  8,782,748  passengers,  as  compared  with 
the  corres]K>nding  weeks  of  1917;  traffic  receipts  during  that 
pericxl  amounted  to  C  765,4 12,  an  increase  of  £129,998,  making  a 
totiil  increase  in  trallic  receipts  from  April  1st,  1918,  of  £240,6."il. 

New    Zealand. — Electric    Vehicles. — The  Tramway 

Board  of  Christchurch  h.a3  put  in  service  an  electric  omnibus  to 
serve  as  a  feeder  for  one  of  the  tramway  extensions.  The  chassis 
was  imported  from  America,  and  is  equipped  with  an  Edison  battery 
and  a  New  Zealand-built  body. 

Reading. — Year's  Working. — We  regret  that,  due  to 
an  error,  the  statistics  given  last  week  under  the  above  heading 
were  not  correct,  the  order  of  things  being  reversed.  They  should 
read  as  follows  :— Capital  expenditure  *:231,629,  against  £230,789  ; 
revenue  .£56,797,  against  £44,.'i97  ;  expenditure  £48,397,  against 
.£38,874  ;  leaving  a  net  surplus  for  the  year  of  £8,40o,  against 
£5,723  ;  £4,400  was  put  to  the  reserve  fund,  which  now  stands  at 
£28,749,  and  £4,000  went  to  the  relief  of  rates.  The  sinking  fund 
stands  at  £87,293.  The  passengers  carried  during  the  year 
numbered  13,771,598,  an  increase  of  2,852,065  ;  the  units  generated 
were  1,400,960,  an  increase  of  101,992,  at  a  cost  per  unit  of  I'53d., 
against  r38d.  last  year. 

Salford. — Y'ear's  Working. — The  annua)  report  for  the 

year  ending  March  3l8t  last  shows  a  gross  income  of  £350,102, 
against  £284,444;  gross  profit,  £110,333  against  £80,217  :  net 
profit.  £26,970  against  £967  ;  £16,970  was  placed  to  the  relief  of 
rates  and  £10,000  to  the  depreciation  and  reserve  fund.  Working 
expenses  amounted  to  £220,709  :  traffic  receipts  increased  by 
£67,842  ;  passengers  carried  numbered  65,061,878.  an  increase  of 
6,260,008  ;  car-miles  run,  5,513,441,  giving  an  average  consumption 
of  r99  units  per  car-mile  ;  total  units  used,  11,008,348.  Total 
length  of  line  worked  was  nearly  76  miles,  and  approximately 
14  V  miles  of  permanent  way  was  relaid  during  the  year. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Automatic  Telephony. — During  the  past  five  years  as 
many  new  installations  of  automatic  telephone  equipment  have 
been  made  as  were  made  in  the  20  preceding  years.  In  America 
the  invasion  of  the  automatic  has  been  slow,  but  substantial.  In  the 
West  particularly  the  automatic  has  been  favourably  received. 
The  most  remarkable  development,  however,  has  been  in  the 
adoption  of  the  private  automatic  exchange.  During  the  first  five 
months  of  1918  over  four  times  as  much  apparatus  has  been 
ordered  by  manufacturing  plants  and  industrial  offices  as  was 
ordered  during  the  same  period  in  1917.  In  1917,  150  percent, 
more  such  installations  were  made  than  in  1916. — T.  itttd  'J'.  Agi\ 

Sweden. — The  Swedish  Telegraph  Administration  has 
made  representations  to  the  Government  with  regard  to  the 
reorganisation  of  the  radiotelegraph  service,  especially  in  the 
matter  of  installations  on  mercantile  ships.  Hitherto  the  ship- 
owners have  been  compelled  to  apply  to  the  international  company 
— the  Societe  Anonyme  de  Tel^graphie  sans  Fil,  of  Brussels — which 
is  said  to  be  the  owner  of  the  working  rights  for  Sweden  of  both 
the  Telefunkeu  and  the  Marconi  systems.  The  Telegraph  Adminis- 
tration considers  that  the  letting-out  on  hire  of  ship  installations 
should  be  taken  over  by  the  Administration,  and  after  negotiations 
with  the  Elektriska  Aktie-Bolaget  A. E.G.,  of  Stokholm,  which 
represents  the  licensee  company  mentioned,  has  entered  into  an 
agreement  for  the  delivery  of  O'S-KW.  installations  on  the  Telefunken 
system  for  which  Swedish  shipowners  will  be  invited  to  subscribe  in  the 
same  manner  as  in  the  case  of  telephone  exchanges.  Stations  for 
ocean-going  vessels,  with  plants  ^of  from  1  to  2  KW.,  will  be  dealt 
with  later. 

United  States. — According  to  the  Telegraph  ami  Tele- 
2>hiiue  Ai/e,  the  Postmaster-General  has  prohibited  the  installation 
of  new  telephones  and  the  extension  of  old  services,  except  where 
they  are  imixiratively  necessary  ;  surveys  are  being   made   for  a 
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conaoliilation  of  mail  and  telegraph  services,  with  a  view  to  the 
cheapening  and  improvement  of  the  service  for  the  benefit  of  the 
public,  conflicting  private  or  corporate  interests  being  ignored.  A 
scheme  is  under  preparation  for  combining  Western  Union  and 
Postal  Telegraph  offices,  and  placing  them  in  Post  Office  buildings. 
There  is  nc  intention  of  cheajiening  or  reducing  either  the  mail  or 
the  wire  service.  A  Special  Committee  has  been  appointed  to 
investigate  contracts  with  railroads  and  telegraph  and  telephone 
companies  ;  an  Inter-State  Commerce  Commission,  which  com- 
menced inquiries  more  than  a  year  ago,  on  .\ugust  30th  declared 
that  the  charges  made  for  private  telegrajih  wire  service  to  bankers, 
brokers,  and  industrial  concerns  were  imreasonably  low,  but  the 
leased  wires  of  railroads  and  the  Press  were  not  affected  by  the 
ruling  the  Commission  holding  that  these  were  i|ua3i  publii- 
services,  and  not  to  iv-  classed  with  strictly  ooninipr<;i!il  liiisiness. 


FORTHCOMING     EVENTS. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. —  QrEEXstAxn.  November  29th.  Electric 
lifts  for  the  Department  of  Public  Works,  Brisbane.— Industrial 
Australian  and  Mining  Standard. 

Bedford.  —  November  13th.  Two  water-tube  boilers, 
mechanical  stokers,  and  induced-draught  plant  for  the  Corporation. 
See  "  Official  Notices  "  October  4th. 

Dublin. — November  7th.  Gt.  Northern  Railway  Co.  of 
Ireland.  Six  or  12  months'  supply  of  stores,  including  various 
electrical  items.     See  "  Official  Notices  "  to-day. 

Glynneath. — October  22nd.  "Wiring  and  fitting  I'etliel 
Baptist  Chapel  and  Vestry.     Mr.  W.  Harrett,  Central  Buildings. 

London. — October  Sath.  H.M.  Office  of  Works.  Electric 
cable.     See  "  Official  Notices  "  to-day. 

South    Africa.  —  Johannesburg.  —  November    27th. 

Municipal  Council.  2,000  copper  ribbon  bonds,  and  2,000  copper 
solid  bonds  (Contract  No.  424).  A  copy  of  the  specification  can 
be  seen  at  the  Inquiry  Office  of  the  Department  of  Overseas 
Trade  (Development  and  Intelligence).  London. 

Warrington. — October  22nd.  Water-tube  boiler,  for  the 
Electricity  Department.     See  "  Official  Notices  "  October  4th. 


CLOSED. 

Australia. — P.M.G.'s  Department,  (^)ueensland  : — 

9y0  yd.  paper-insulated  rubber-covered  conductor  cable,  104  pairs,  £W2 ; 
880  vd.  lead-covered  paper-insulated  conductor  cable,  ;£373. — W,  T. 
Henley's  Telegraph  Works  Co.,  Ltd. 

Victorian  Railways  Department  : — 
Porcelain  insulators,  54d.  each. — Firebrick  Insulator  &  Pottery  Co.,  Ptv., 
Ltd. 

Metropolitan  Board  of  Water  Supply  &  Sewerage,^  Sydney  : — 

One  T.'i-H.p.  electric  motor,  for  use  in  the  plant  at  PoUey  Point,  for  the 
manufacture  of  chloride  of  lime  frora  sea  water,  f  420. — Crompton  and 
Co.,  Ltd. 

— Tenders. 

Barnsley. — Owing  to  war  conditions  the  T.C.  has  allowed 
Messrs.  Babcock  .t  Wilcox,  Ltd.,  to  increase  their  tender  for  an 
induced-draught  fan  for  the  new  boiler,  from  £294  to  £304. 

Barnes. — U.D.C.     Provisionally  accepted  : — 

British  Thomson-Houston  Co.,  Ltd.— 500-K.v..\.  rotary  converter,  complete 
with  switchgeai-  and  transformers,  £3,685. 

Bolton. — Tramways  Committee.  Hadfields,  Ltd.,  points 
and  crossings. 

BUectricity  Committee.  Robert  Foster,  three  months'  supply  of 
conduit  and  fittings. 

Malvern. — U.D.C.  Coal  for  the  electricity  works,  600 
tons  of  boiler  slack.    South  Wales  &  Cannock  Chase  Coal  Co. 

Southend.— T.C  — 

Edison  Accumulators,  Ltd. — Two-ton  tip  wagon  for  tramway  department 

£1,242.  ^-  s 

\V.  Ward  &  Co. — Pump  and  starter  for  tramway  department,  £27. 
B.  I.  &  Helsby  Cables,  Ltd.— One  mile  600  yd.  trolley  wire.  Is.  ojd.  per  lb. 

Stretford. — A   paragraph   in   our    last  issue  was  headed 

"Stratford''  instead  of  Stretford. 

Wolverhampton. — T.C.     Electricity  Department : — 

Stavele^  Coal  &.  Iron  Co.— Standard  straight  length  water  piping,  £17  10s. 
per  ton  ;  special  piping  £27  10s.  per  ton. 

.1.  Hopkinson  &  Co.,  Ltd.— Steam  and  water  valves,  £179. 

Gibbons  Bros.,  £367,  plus  10  per  cent,  for  contingencies. — Traversing  con- 
veyor for  unloading  coal  at  the  G.W.R.  siding. 

The  E.C.  has  sold  a  300-kw.  reciprocating  set  at  the  destructor 
worka  to  Mr.  F.  Gilman,  of  Birmingham,  for  £1,160, 


Industrial  Reconstruction  Council.— Tuesday,  October  22nd.  At  6  p.m. 
At  the  Institute  of  Journalists,  Tudor  Street,  E.C.  Conference  on  "  Women 
in  Industry."  to  be  introduced  by  Miss  Lilian  Dawson,  Secretary  of  the 
Fabian  Society  (Women's  Group),  and  a  member  of  the  National  Union 
of  Women  Workcvs. 

Manchester  Association  of  Engineers. -Saturday.  October  26th.  At 
6.30  p.m.  At  the  Grand  Hotel.  Paper  on  "Fuel  Oil  and  its  Application," 
Ij.v  Jlr.  J.  Butterworlh. 


NOTES. 


The  Red  Cross  Appeal. — We  de.sire  to   remind  all  our 

readers  of  the  great  City  eifort,  referred  to  at  some  length  in  our 
last  issue,  on  behalf  of  the  funds  of  the  British  Red  Cross  Society. 
The  business  community  is  being  appealed  to  for  one  million 
pounds,  and  over  three  hundred  thousand  pounds  was  subscribed 
down  to  Monday  afternoon  last. 

The  increasing  desire  inside  (Jermany  to  bring  the  war  to  an 
end  must  not  be  permitted  to  interfere  with  the  How  of  generosity 
on  behalf  of  our  wounded  and  our  men  who  are  priaoners.  Indeed, 
the  prevailing  situation — bringing  Peace  in  sight,  and.  perhaps, 
within  our  early  grasp — ought  to  promote  a  desire  to  place  at  the 
disposal  of  this  excellent  organisation  all  the  funds  needed  both 
now  and  for  a  period  of  12  months  after  the  war  to  assist  the  men 
who  have  suffered  in  order  that  the  Victory  might  be  won.  Subscrip- 
tions should  be  sent  to  Sir  Robert  Hudson.  S3,  Pall  Mall,  S.W.  1,  or 
to  Major  Lionel  M.  Rothschild,  M.P„  who  is  .acting  a.s  hon.  treasurer 
of  the  City  appeal. 

Volunteer  Notes. — Royal  Engineers  (Vols.),  London 
Army  Troops  Companies.— Headquarters :  Balderton  Street, 
Oxford  Street,  W.  1. 

Corps  Orders  No.  43,  by  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  the  W«e*.— Capt.  E.  Q.  Fleming. 

Next  for  Dutj/.- Capt.  W.  Hynam. 

Sunday,  October  20th. — Annual  musketry  course  at  Pirbright.  Parade 
Waterloo  Station,  S.4o  a.m.  Drill  order,  with  rifles.  Mid-day  and  tea  rations 
to  be  caiTied. 

Monday,  October  21st  to  Saturday,  October  26th.— Drills  as  usual. 

Sunday,  October  27th.— Commandant's  Parade,   at   Waterloo  Station,  8.45 
a.m.,  for  work  at  Esher.    Drill  order.    Mid-day  and  tea  rations  to  be  carried. 
C.  HiGolNs.  Caft.  R.E.,  Adjutant. 

A  smoking  concert  will  be  held  on  Saturday  evening,  October 
26th,  at  the  Regent  Street  Polytechnic,  at  7.30  p.m.,  Lieut.-Col. 
C.  B.  (lay,  V.D..  in  the  chair. 

Foreign  Trade. — The  Sei'teaiber  Figures. — The  oflBcial 

returns  of  imports  and   exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 


Imports. 

Se/ifemher^ 

1918. 

£ 

Inc.  or 
dec. 

£ 

9  mmdhs,  1918. 
Inc.  or  dee. 
£ 

Electrical  goods 
Machinery 

S.%34S 
...       900,318 

-   11,195 
+   94,526 

-     218,926 
■>r  1,977,572 

Exports. 

Electrical  goods 
Machinery 

...       1!»0,080 
...    1,183,895 

+     3,081 
-290,771 

-  746,409 

-  3,007,558 

Economic    Proportion    of    Hydro- Electric  and  Steam 

Power.— A  paper  by  F.  G.  Baum,  in  the  Jonrnal  of  the  A.I.E.E. 
(Vol.  38,  No.  '.0  describes  a  new  method  of  determining  for  any 
power  system  what  proportion  of  generation  should  be  hydro- 
electric, and  what  steam,  from  the  standpoint  of  economics.  A 
method  is  outlined  for  obtaining  a  curve  showing  "  total  cost  per 
KW. -year  for  hydro-electric  and  steam  power  "  for  any  percentage 
combination  of  generation.  With  system  load  curve,  fixed  charges 
on  steam  and  hydro-electric  plants,  cost  of  fuel,  and  other  steam 
energy  charges  all  known  quantities,  this  curve  can  be  readily 
calculated,  and  one  can  see  at  a  glance  the  limiting  economical 
jiercentage  of  steam  power  for  the  given  conditions. 

The  King's  Fund  for  the  Disabled.— The  King's  Fund 

for  Disabled  Officers  and  Men  of  the  Xavy.  Army,  and  Air  Force, 
opened  by  his  Majesty  with  a  gift  of  .C  78,000,  is  designed  by  the 
Minister  of  Pensions,  the  Right  Hon,  John  Hodge,  to  raise  a 
minimum  of  £3,000,000  to  re-establish  in  civil  life  those  gallant 
Britons  who  have  fought  and  suffered  for  their  country  and  for 
civilisation.  This  Fund  is  wholly  apart  from  any  State  aid,  and  is 
a  voluntary  monument  of  the  nation's  gratitude  to  our  heroes  who, 
disabled  as  fighters,  have  now  to  be  re-established  in  civil  occupa- 
tions. The  loss  of  limbs  and  other  physical  disabilities  make  the 
battle  of  life  difficult  for  them,  and  the  King's  Fund,  which  is 
dealing  with  some  600  cases  a  week,  provides  grants  of  various 
sums  to  enable  those  who  have  given  so  much  for  us  again  to  start 
life  as  contented,  self-supporting  citizens.  Donations  will  be 
received  gratefully  by  the  Minister  of  Pensions,  Westminster 
House,  London,  S.W.  1. 

Liftwomen's  Wages  Award. — At  a  meeting  in  the 
Caston  Hall  last  week  of  women  lift  attendants  and  electricians  in 
Government  offices,  it  was  announced  that  an  award  had  been 
issued  under  which  the  women  lift  attendants  were  to  receive  the 
same  rate  of  pay  as  the  men— 8d.  per  hour — and,  in  addition,  the 
women's  war  advance  of  lis.,  making  a  total  wage  of  433.  for  a 
48-hour  week,  as  against  the  present  wage  of  28s.  The  award  is 
to  be  retrospective  as  from  September  Ist,— T/ie  Times. 
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Shaft  aad   Bearing    Currents.— It  is  well  known  that 

iiihl.'i-  lortaiu  ivmlitioiis  I.Kal  t'urroiits  may  L>t'  set  up  m  the 
.-hal't-s  and  bearings  ot  electrical  machinery.  These  currents 
may  cause  pitting  of  the  hearing  linings,  and  if  the  currents 
are  sufiicicntly  heavy  the  journals  may  suffer  as  well. 

\n  the  cast!  of  alternatmg-current  machines  the  actual 
amount  of  current  may  he  measured  with  a  good  degree  of 
accuracy.  A  method  adopted  by  the  ( leneral  ISIei'tric  Co.,  of 
Schenectady.  X.Y..  and  explained  by  Mr.  F.  .Vshton  in  the 
.Mcclianual  ]\'orld,  mvolves  the  use  of  a  current  transfomici' 
with  a  core  built  up  of  rectangular  laminated  plates.  The 
core  should  be  provided  with  two  separate  windings,  as  shown 
in  tig  1.  the  winding  to  which  the  ammeter  is  connected 
being  the  .secomlarx .  The  aanmeter  should,  of  course,  be 
.suitabl.^  for  altern-iting 'current.  In  citvuit  with  the  lower 
winding  marked  "  primary  '"  (having  a,  known  number  of 
turn.s)  another  alternatiiig-cun-ent  ammeter  should  be  con- 
nected, and  this  latter  winding  should  be  energised  from 
.■some  external  current  .«upplv,  having  the  siime  frei|uency  a.*! 
that  for  which  the  machine  is  designed.  Tliis  sts-ond  winding 
is  simply  for  calibiiiting  inn-jxi-ses,  and  when  the  shaft  current 
is  being  mea.su red,  by  means  of  the  ammeter  in  circuit  with 
the  other  winding,  the  calibrating  or  primary  winding  should 
be  disconnected  from  the  sui)ply.  the  shaft  of  the  machine 
then   becoming  the  primary.    The  rotor  should   be  removed 


secondary   current 
Pig.  2. 


from  the  machine  and  the  tijmsfonner  threaded  over  the 
shaft  so  that  when  the  rotor  is  replaced  the  transformer  is 
situated  between  the  rotor  and  one  of  the  bearings.  By  im- 
pressing various  voltages  upon  the  primarj'  oi"  (Calibrating 
coil  various  cuiTents  will  be  made  to  circulate  in  this  coil, 
and  if  the  number  of  tmns  on  the  coil  is  known,  the  exciting 
ampere  turns  can  be  calculated  by  multiplying  the  current 
by  the  number  of  turns.  The  exciting  values  so  obtained 
should  be  noted  together  with  the  corresponding  cm-rent 
in  the  secondary  cii-cuit  to  which  the  ammeter  shown  in 
fig.  1  is  connected.  Having  obtained  these  values,  the 
primary  or  calibrating  coil  s-hould  be  disconnected  from  the 
.source  of  supply,  and  the  shaft  of  the  machine  then  becomes 
the  primary  of  the  transformer.  This  primary  is  obviously 
couiixjsed  of  only  one  turn,  so  that  the  primary  current  and 
primarv-  ampere  turns  are  identical.  If  a  curve  be  plotted 
between  the  readings  obtained  in  the  manner  described  (am- 
pere turns  and  secondary  amperes),  it  will  be  possible,  if  the 
cmye  assumes  a  straight  line,  to  arrive  at  an  average  multi- 
plying factor  which  links  the  primary  ampere  turns  and 
secondary  ampei-es,  and  this  factor  will,  of  course,  be  the 
I'atio  of  the  transfonner.  But  when  the  alteiTiator  is  running, 
the  .shaft  becomes  the  primary,  and  by  noting  the  current  in 
the  secondai-y  of  the  transformer  the  actual  shaft  current 
can  be  arrived  at  either  by  multiplying  the  secondary  current 
by  the  transformer  ratio  or  by  reading  it  off  directly  "from  the 
cuiTe  as  shown  in  fig.  "2. 

There  is  no  objection  to  a  shaft  current,  provided  that  it  is 
confined  to  the  shaft  and  does  not  pass  into  the  bearmgs: 
hence  if  bru,shes  are  placed  at  both  ends  of  the  diaft,  and  are 
either  connected  to  the  bearing  pedestals  or  are  connected 
together  by  a  low-resistance  copper  conductor,  bearing 
troubles  w-ill  be  eliminated.  Another  and  better  method  of 
overcoming  the  difficulty  is  to  completely  insulate  one  or 
both  of  the  bearing  pedestals  from  ihe  bedplate.  This  mav 
l)e  <lone  by  removing  metal  shups  from  under  the  bearing 
pedestals  and  replacing  them  with  thin  ^sheets  of  fibre.  All 
liolding-down  bolts  must,  of  course,  also  be  insulated  with 
fibre  tubes  and  fibre  washers. 

Electric   Thermal    Storage   Heaters. —  A  summary  is 

given  m  the  June  BuUeiin  of  the  Schweizerischer  Elektro- 
technischer  Verein  of  the  reixjrt  issued  by  a  committee  ap- 
jwmted  by  the  Swiss  Electrotechnical  Union  to  deal  with 
heatmg  and  cookmg  apparatus.  This  communication  deals 
only  with  electrically  heated  thermal  storage  devices  for  heat- 
ing individuaJ  rooms.  The  requirements  are  explained  in 
detad  and  many  data  are  given  relatiug  to  the  design  of  such 
heaters.  Common  faults  in  storage  heaters  now  on  the 
market  are  excessive  surface  temperature  and  inadequate 
storage  capacity.  The  storage  media  considered  are  metal, 
stone  and  sand.  The  committee  is  conducting  certain  re- 
searches, and  expresses  its  w^illingncss  to  criticise  designs  and 
aid  m  development  wwk.  It  is  suggested  that  if  the  heater 
imparts  all  its  energy  to  the  room,  an  input  of  30  to  40  watts 
per  cu.  m.  of  room  space  is  sufficient  for  ordinary  winter 
conditions,  and  40  to  60  watts  per  cu.  m.  for  the  coldest 
vreather.    It  is  stated  that  the  complete  report  gives  methods 


for  determining  all  the  characteristics  of  a  thermal  storage 
heater  from  simple  teuiivraturo  uieasurcanetits.  Most  of  tiic 
heaters  built  hitherto  have  been  inadequate  in  dimensions 
and  mass.  The  heating  resistance  .s'hould  be  near  the  centre 
of  tho  storage  matiMial  and  in  good  thermal  contact  with  the 
latter;  an  intermediate  air  film  results  in  a  st<v.p  tcmponiture 
gradient.  It  is  con.sidcred  that  th<'Ye  is  liest  prospect  of  «'!' 
taining  .satisfact.ory  results,  without  six-ndiug  much  time  .i 
money  on  re.^arch.  by  building  either  stone  storage  heutci 
with  a  i' core  in  intimate  contact  with  a  heater  of  chrome 
nickel  or  constiuitan;  or  heaters  with  sand  n.s  storage  medium 
(in  a  suitable  tile  or  metal  casing),  and  nichrome  or  silundujn 
heating  elements.  Ea.sy  replacement  of  heatirig  element  is  an 
iiii|Hirtaiit  factor. 

The   Whitley  Report. —  A   ccrresiiondcnt  seiuls  iis   the 

fdlloumg  OiKii    Letter  to  Mr.   Lloyd  C.eorge  :  — 

"  In  view  (if  th^  K'ceril  troubl(>  with  riiilway  eiii|ilii>r-- 
lieing  led  b>  ciiriuiiittees  in  the  various  centres  in  din>ct  <i|'- 
position  to  the  r<>cogrii.sed  lu'ads  of  their  I'nions,  may  I  siil; 
gest  that  whilst  the  Whitley  Keport  is  an  excellent  propositiui 
it   lacks  finality".' 

It  is  well  known  that  when  a  committee  is  appointed  by  ;i 
particular  workshop,  the  ringleader  or  agitator  is  to  the  fore 
and  undoubtedly  .secures  a  place  on  .such  connnittee !  failin;^ 
this  his  occu[)ation  is  practically  gone.    , 

The  rec<;nt  railway  trouble,  as  wc  aU  know,  was  due  U> 
the  men  not  abiding  by  the  agi'eement  made  by  their  Union 
leaders. 

I  venture  to  suggest  that  to  the  Whitley  ReiJort  should  be 
added  provision  for  severe  punisTTment  by  the  Government  to 
whoever  is  responsible  for  failure  to  carry  out  an  agreement 
duly  made  between  the  recognised  Trade  Union  officials  and 
another.  Such  punishment  to  fall  definitely  on  the  Shoj) 
Stewards  Committee.  On  that  committee  shall  rest  the  onus 
of  proving  if  the  fault  rests  on  others  than  them.selves,  and 
only  by  such  proof  shall  the  punishment  be  transferred  from 
the  committee  to  the  actual  ringleaders. 

Unless  something  of  this  kind  is  put  into  force  industrial 
peace  can  never  last  long;  further,  it  would  deter  the  pro- 
fessional agitator  from  desiring  to  get  on  the  Shop  Stewards 
Committee  for  his  own  selfi.sh  ends,  if  he  knew  w'hat  awaited 


him." 


"  I\m-sTniAL  Peace. 


Testing  Electric  Meters  in  Germany. — New  Regula- 
tions have  been  issued,  dated  May  '22nd.  ]'.)1S,  by  the  Physika- 
lisch-Tec-hnische  Reichsanstalt  concerning  the  tftsting  of  cUt- 
tric  meters,  .says  the  E.T.Z.  of  July  4th.  A  complete  measur- 
ing device  consists  of  transfonners  and  one  or  more  meters. 
"During  the  testing  of  tfie  instrmnents  all  auxiliary  apparatus 
(power,  current,  voltage,  indicators,  relays,  &c.)  that  are 
to  be  actuated  by  the  transfonner  in  practice  must  be  con- 
nected into  circuit,  or  replaced  by  substitute,  resistances  and 
coils  with  the  correct  energy  consumption  and  power-factor. 
If  the  secondary  leads  of  a  current  transformer  exceed  0.15 
ohm,  an  equivalent  resistance  must  be  inserted  duiing  the 
test.  Tests  made  according  to  this  new  regulation  are  in- 
dicated by  affixing  .special  name  plates  to  the  meters  and 
transfonners,  the  two  devices  bearing  concsponding  numbei's. 

Discharged  Men  not  Strike-breakers.— From  copies  of 

correspondence  with  Mr.  J.  M.  Hogge.  JI.P.,  President  ot  the  Dis- 
charged and  Demobilised  Soldiers'  and  Sailors'  Federation,  which 
have  been  forwarded  to  us  by  Mr.  W.  J.  Webb,  London  District 
Secretary  of  the  Electrical  Trades  l^nion.  we  learn  that  there  is  no 
truth  in  the  assertion  that  the  members  of  the  Federation  are  to  be 
allowed  to  act  as  strike-breakers. 

The    Purchase    of    Eraser  &   Chalmers,    Ltd.  —  The 

General  Electric  Co.,  Ltd.,  have  completed  the  purchase  of  the 
Erith  Works  and  of  the  goodwill  of  the  manufacturinjf  business 
hitherto  carried  on  by  Messrs.  Fraser  &  Chalmers.  Ltd.  Practically 
the  whole  of  the  jiemonnel  have  transferred  their  .services  to  the 
G.E.C.,  who  will  carry  on  the  business  as  a  ^oing  concern  and  under 
the  title  of  Fraser  &  Chalmers  Engineering  Works — proprietors, 
the  General  Electric  Co..  Ltd. 

Batti-Wallah    Luncheon.  —  Mr.    U.    H.   Wonlintjham, 

Director  of  Electrical  Engineering,  Admiralty,  will  be  the  guest  of 
^tie  Batti-Wallah   Society   at  their   next   luncheon,  ou    Monday, 
October  21st. 

Appointments  Vacant. — i^liift  engineer  for  the  Barnsley 
Corporation  electricity  works ;  charge  engineer  for  the  Royal 
Engineers'  Camp,  Ripon  ;  engineer  in  charge  CC3  +  12-}  per  cent.), 
fitter-driver  C3.is.  +  2.5s.  -f  12.}  per  cent.),  wireman,  linesman,  and 
wireman  linesman's  mate  (403.  and  25s.  4-12.5  per  cent.)  respectively 
for  the  R.E.Camp.  Crowborough  ;  telegraph  storekeeper  (C2iMi)  for 
the  Post  and  Telegraph  Department  of  the  East  African  Pro- 
tectorate;  shift  engineers  (778.  6d.)  for  the  Ecclea  Corporation 
electricity  works;  shift  engineer  (r.5s.  -I-  12}  per  cent.)  for  the 
Radclifle  U.D.C.  electricity  department ;  shift  engineer  (743.  fid.) 
for  the  Warrington  Corporation  electricity  department.  See  our 
advertisement  pages  to-day. 

Educational. — The  Board  of  Education's  Regulations 
for  Technical  Schools,  i:c.,  in  England  and  Wales  have  been  issued 
(Cd.  9,152,  price  2d.),  and  include  provisions  for  the  increase  of 
grants  to  meet  the  increased  rates  of  fees  |iaid  to  teachers,  the 
increase  being  retrospective  for  the  year  1;)17-1S. 
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lastitution  and  Lecture  Notes. — Institution  of  Elec- 
trical Engineers. — The  first  meetino:  of  the  session  of  the  Western 
Centre  was  held  at  Bristol  on  Monday  eveninsr  last.  Prof.  David 
Robertson,  in  the  unavoidable  absence  of  Mr.  R.  Howard  Fletcher 
(the  retiring  chairman),  presided  over  a  fair  attendance,  and  in- 
ducted Mr.  H.  I.  Rogers  to  the  chair. 

Mr.  Rosrers  prefaced  his  inaugural  address  by  a  short  allusion 
to  electric  welding,  and  gave  many  interesting  details.  The 
address  dealt  mainly  with  the  post-war  conditions  of  the  electrical 
industry  from  the  manufacturer's  point  of  view,  and  made  a  strong 
plea  for  standardisation,  both  in  regard  to  the  producer  and  the 
ultimate  purchaser.  He  deprecated  Government  control  of  the 
industry,  but  welcomed  its  co-operation.  A  more  efficient  method 
of  training  apprentices  was  advocated,  and  he  instanced  what  had 
been  done  in  this  direction  by  the  Bristol  engineering  manu- 
facturers with  the  Local  Education  Committee.  The  Institution 
should  renew  its  endeavours  to  obtain  the  much-talked-of  Royal 
Charter,  in  order  that  the  status  of  the  electrical  engineer  might 
he  elevated  to  that  enjoyed  by  the  legal  and  medical  professions. 
Intensity  of  output  was  another  feature  to  be  aimed  at,  and  this 
could  only  be  obtained  by  the  manufacturer  having  at  his  com- 
mand a  cheap  supply  of  power  ;  the  conclusions  of  the  Coal  Con- 
servation Sub-Committee  in  this  respect  were  worthy  of  the  closest 
and  mqst  careful  consideration.  At  the  close  of  the  address  the 
chairman  invited  a  discussion  on  the  ways  and  means  of  extending 
their  area  and  incidentally  increasing  their  membership.  Mr. 
C.  T.  Allan  (joint  hon.  sec.)  furnished  some  details  comparable  with 
other  centres,  and  suggested  that  the  western  area  should  embrace 
Pembrokeshire.  Cardiganshire,  Brecknockshire,  Radnorshire,  Car- 
marthenshire, Herefordshire,  and  the  towns  of  Gloucester  and 
Cheltenham.  Mr.  A.  C.  A.  .\tchi8on  advocated  developing  the 
social  side  of  their  meetings,  and  agreed  with  the  suggestion  con- 
tained in  the  chairman's  address  as  to  the  formation  of  engineers' 
clubs.  Mr.  \V.  X.  Chamen  stated  that,  owing  to  the  war,  they  had 
confined  their  meetings  to  Bristol  and  Cardiff,  but  it  was  the  inten- 
tion to  hold  their  meetings  at  a  variety  of  centres  in  the  area  when 
national  conditions  returned  to  normal.  Mr.  G.  N.  Langdon 
remarked  that  the  holding  of  meetings  at  different  centres  would 
attract  men  who  lived  in  the  immediate  vicinity  of  those  centres. 

Birmingtiam  Eiectric  Ciub. — On  Saturday  night  Mr.  H.  F. 
Steventon  I'ead  a  paper  on  "Some  Modern  Applications  of  the 
Gyroscope." 

Institution  of  Meclianicai  Engineers.— On  October  ith,  the 
Thomas  Hawksley  Lecture  was  delivered  by  Dr.  W.  C.  Unwin,  who 
dealt  with  the  experimental  study  of  the  mechanical  projierties  of 
materials.  At  the  meeting  to-day  three  papers  on  hardness  tests 
will  be  read  and  discussed,  the  authors  being  Prof.  C.  A.  Edwards 
and  Mr.  F.  W.  Willis,  Mr.  R.  G.  C.  Batson,  and  Dr.  Unwin.  Later 
in  the  session  a  paper  is  to  be  read  on  "  Electric  Welding." 

Belfast  Association  of  Engineers.— Last  night  Mr.  W.  Walker 
delivered  his  presidential  address.  The  following  items  are 
included  in  the  programme  for  the  session  : — • 

November  2151.— '*  Liungstrom  Steam  Turbine  and  Generator,"  by  T.  H. 
HurBt. 

January  I6th,  1819.—"  Electric  Welding."  by  K.  Edwards. 
Februaiy  bth,  I'Jlil.— "  Ship  Riveting,"  by  A.  J.  Lewis. 

Illuminating  Engineering  Society,  U.S.A.— The  annual  Conven- 
tion was  to  be  held  m  the  Engineering  Societies'  Building,  New  York 
City,  on  October  loth.  The  entire  technical  programme  was  con- 
fined to  one  day,  instead  of  four  days,  as  was  the  custom  before  the 
war.  The  evening  of  October  lnth  was  given  over  to  a  dinner- 
meeting,  at  which  speakers  of  national  prominence  discussed 
questions  pertaining  to  the  war  and  illumination. 

The  Propek  Use  of  Co.\l.— Lecturing  on  this  subject,  at  the 
Dewsbury  Central  Liberal  Club,  last  Saturday,  Mr.  W.  B.  Wood- 
house,  general  manager  and  engineer  of  the  Yorkshire  Electric 
Power  Co.,  spoke  of  the  inefficiency  of  the  steam  engine  in  regard 
to  economy  of  fuel,  not  more  than  25  per  cent,  of  the  heat  value 
being  utilised  in  power  production.  He  said  the  gas  engine  was 
rather  more  efficient  under  steady  load  conditions,  but  was  less 
efficient  when  the  load  varied.  Though  hopes  were  entertained  of 
the  possibility  of  a  gas  turbine,  or  some  means  of  using  some  of 
the  heat  which  both  gas  and  ste.am  engines  wasted,  efficiency  in 
the  meantime  called  for  the  production  of  power  by  large  steam 
turbines  generating  electricity  for  distribution  over  wide  areas. 
There  was  dift'erence  of  opinion  in  regard  to  the  recommendations 
of  the  Board  of  Trade  Committee  that  a  new  body  should  take  over 
all  electricity  generating  stations,  though  no  doubt  generation  at 
large  stations  would  effect  a  big  saving.  Several  municipalities  in 
the  West  Riding  considered  that  the  work  should  be  done  in  con- 
junction with  neighbours,  and  working  arrangements  had  already 
been  made  between  Sheffield,  Brsulford,  Rotherham,  and  the  York- 
shire Power  Co.  The  Reconstruction  Committee  had  quoted  the 
saving  of  78  per  cent,  on  the  Xorth-East  Coast,  and  it  a  similar 
saving  was  made  throughout  the  country,  there  woidd  be  a  gain  of 
45,000,000  tons  of  coal  per  year  in  the  factories  alone.  There  was 
much  waste  of  power  at  the  mines,  and  there  was  a  possibility  of 
saving  40,000,000  to  60.000,000  tons  of  coal  a  year  in  the  mines 
and  factories  by  using  electric  power  economically  produced. 
Referring  to  the  expected  future  economy  in  steel-making  by  the 
combination  of  coke  ovens,  blast  furnaces,  steel  furnaces,  and 
rolling  mills  with  large  plants,  and  a  concentration  of  such  works 
in  suitable  centres,  the  lecturer  said  electric  power  would,  of 
course,  bCjUsed,  and  if  steel  works  capable  of  a  yearly  production 
of  300,000  tons  were  established,  the  use  of  motors  of  15,0Uti  h.p. 
each  would  be  involved.  -Is  to  domestic  uses,  he  said  there  was 
such  a  loss  of  heat  in  producing  gas  and  electricity  that,  despite  its 
poor  efficiency,  the  open  coal  fire  was  the  cheapest  method  by 
which  fuel  could  be  consumed  to-day,  except  that  a  coal  fire  had  to 


burn  itself  out,  whereas  electricity  and  gas  could  be  turned  off  at 
will.  A  carbonised  solid  fuel,  produced  by  methods  giving  the 
best  yield  of  by-products,  would  probably  be  the  cheapest  for 
general  house  heating,  gas  and  electricity  being  used  for  cooking 
and  occasional  heating. 

Inititution  of  Post  Office  Electrical  Engineers — On  Monday 
last  the  11)18-19  session  of  the  South  Wales  Centre  opened  with  a 
lantern  lecture  upon  "  Telephony  Fundamentals."  given  by  Mr. 
A.  L.  Stanton,  A.M.I. E.E.,  at  the  South  Wales  Engineers'  Institute, 
Cardiff.  Mr.  Mcllroy,  Superintending  Engineer  for  South  Wales, 
occupied  the  chair,  and  a  discussion,  opened  by  Mr.  .1.  H.  M. 
Wakefield,  followed. 

Inquiry. — Makers  of  the  ••  Aldis  "  electric   lamp,  used  in 

hospitals,  are  asked  for. 

Theft  of  Copper.— At  Loughborough  Petty  Sessions,  on 
9th  inst.,  Alfred  Williams,  electrical  engineer,  of  Fulhara,  was 
sentenced  to  three  months'  imprisonment,  with  hard  labour,  and 
William  Whittaker,  erector,  Romford,  and  Frank  Turley,  fitter, 
Birmingham,  were  fined  £10  each,  including  costs,  for  stealing 
296  lb.  of  copper,  value  .4:14  16s.,  the  property  of  the  Loughborough 
Corporation,  on  July  25th.  It  was  explained  that  for  some  months 
past  extensive  alterations  had  been  in  progress  at  the  electrical 
station,  the  defendants  being  employed  by  the  contractors. 

Salt  in  Leclanciie  Cells.— A  correspondent  who  recently 

had  occasion  to  write  to  the  Ministry  of  Munitions  of  War, 
Explc^ves  Department,  for  a  licence  to  purchase  salammoniac, 
receivlfc  a  reply,  from  which  we  extract  the  following  paragraph  : — 

"  I  recommend  that  you  should  make  good  the  deficiency  in  your 
requirements  by  the  substitution  of  a  corresponding  proportion  of 
common  salt  in  your  battery  charges.  It  is  found  that  up  to  40  per 
cent,  of  this  material  can  be  substituted  without  serious  effect  on 
the  life  of  the  batteries." 

We  should  be  interested  to  learn  whether  any  of  our  readers 
have  had  any  experience  in  this  connection. 

Measures  for  the  Conservation  of  Metals. — The  atten- 
tion of  scale  and  weighing-machine  manufacturers  is  drawn  to  the 
concession  which  has  been  granted  to  the  trade  by  the  Priority 
Department  of  the  Ministry  of  Munitions  for  the  supply  of  metals 
required  by  the  whole  trade  of  the  United  Kingdom  of  manu- 
facturers and  repairers  of  scales  and  weighing  machines  for 
industrial  purposes  for  home  trade.  The  metals  may  be  used  for 
repairs  and  maintenance  of  weighing  apparatus  of  all  capacities, 
but,  for  new  machines  to  replace  those  beyond  repair,  only  those 
which  do  not  exceed  a  capacity  of  5!,  cwt.,  or  a  total  weight 
(miiterial)  of  45  cwt.,  can  be  supplied.  Under  this  new  rationing 
scheme  no  new  weighing  instrument  may  be  manufactured,  su])- 
plied,  or  sold  having  a  capa<;ity  of  more  than  5J  cwt.,  total  weight 
4J  cwt..  or  exceeding  the  follow  ing  values  : — 56-lb.  capacity, 
maximum  value  a; 20;  5-J-cwt.  capacity,  maximum  value  £50: 
without  a  special  permit  granted  by  the  Priority  Department  of 
the  Ministry  of  Munitions.  Messrs.  Price,  Waterhouse  A:  Co., 
chartered  accountants,  of  3,  Frederick  Place,  C)ld  Jewry,  E.C.  2, 
have  been  appointed  the  Rationing  Authority,  and  will  deal  with 
applications  for  the  release  of  material,  and  apportion  to  each 
manufacturer  the  quantities  allocated  to  him.  In  the  event  of 
manufacturers  requiring  materia!  during  the  three  mouths  com- 
mencing November  1st  next,  it  will  be  necessary  for  them  to  com- 
plete a  schedule  and  declaration  of  information  required  by  the 
Priority  Department,  and  forward  them  to  Messrs.  Price,  Water- 
house  4;  Co.  The  Ministry  of  Munitions  wishes  to  impress  upon 
all  manufacturers  the  absolute  necessity  of  limiting,  as  far  as 
possible,  the  estimates  of  their  requirements.  In  the  first  place, 
the  conservation  of  metals  is  a  matter  of  the  greatest  national 
importance,  and,  in  the  second,  a  strict  economy  on  the  part  of 
manufacturers  will  have  considerable  influence  in  their  favour  on 
the  issue  of  further  permits.  Full  particulars,  with  the  schedule, 
kc,  can  be  obtained  from  the  Secretary  to  the  National  Ad\'isory 
Committee,  97,  Cannon  Street,  London,  E.C.  4. 

Kaiserism   in    England.— A  correspondent  sends  us  the 

following  letter  which,  he  says,  was  picked  up  in  a  railway  train, 
having  apparently  been  dropped  by  someone  unknown  : — 

''  Potsdam. 

"My  Dear  Brother. — While  reading  the  Electrical  Review. 
I  came  upon  your  magnificent  letter.  Impossible  for  any  man  to 
work  without  your  permission  !  Superb  !  I  hail  not  thought 
that  in  your  traitorous  country  was  one  of  such  spirit.  My  heart 
warms  to  you,  and  when  my  shining  armour  has  been  polished  up 
and  my  mailed  dst  repaired,  I  have  decided  to  transfer  my  glorious 
powers  to  the  ennobling  of  your  land.  I  have  written  it  and 
shall  indeed  do  it.  I  will  be  your  Commander  and  you  shall  be 
my  Chief  of  Staff.     None  shall  breathe  without  our  permission. 

"  I  kiss  you  on  both  cheeks.  ■■  Wilhki-.m. 

Unlighted  Tramcar. — .H  Halifax,  on  Friday  last,  Gorman 

Brook,  Corporation  driver,  was  fined  lOs.,  including  costs,  for  having 
his  car  unlighted  in  Godley  Road,  at  8,45  p  m.,  on  September  2.5th. 
He  had  lost  the  trolley  wheel,  and  did  not  possess  a  hand  lamp.  He 
should  have  had  two  lamps,  but  stated  there  was  a  shortage. 
When  the  trolley  came  off,  it  got  fast  in  the  overhead  guard  wires, 
which  were  brought  down,  and  it  was  necessary  to  cut  the  current 
off  a  section  to  avoid  accidents.  Defendant  was  some  distance 
from  the  nearest  houses,  and  could  not  leave  the  car  to  try  and 
borrow  candles  or  lamps.  It  was  agreed  by  the  Bench  that  the 
Tramways  Committee  should  not  be  exonerated  from  blame,  but 
the  case  must  be  dealt  with  in  the  ordinary  way. 
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Electric  Vehicle    Progress.  —  The   railways  arc   iiolnti 

ahead  in  their  adoption  of  the  electric  vehicle.  The  latest  news  ie 
that  the  Lancashire  and  Yorkshire  Co.  has  put  into  service  a  new 
tive-ton  vehicle  supplied  by  the  General  Vehicle  Co.  The  first 
tive-tonner  acquired  by  the  company  has  been  in  constant  use  for 
the  last  two  and  a-half  years.  The  new  vehicle  is  arranjjed  to  take 
a  detachable  platform  or  skip  upon  which  the  goods  are  loaded. 
the  skip  being  placed  on  or  removed  from  the  chassis  by  means  of 
special  liftinjr  tackle.  While  the  vehicle  is  taking:  one  loaded 
skip  out  for  delivery,  another  skip  is  being  loaded  up  ready  to 
lilace  on  the  vehicle  when  it  returns,  the  maximum  amount  of  work 
beingr  thus  obtained  from  the  vehicle. 

The  foUowinfr  municipalities  have  either  decided  to  obtain 
electric  vehicles  or  have  actually  placed  orders  : — Kettering,  a 
waffon  (£1,2011)  for  the  borough  surveyor's  department  :  South- 
ampton, an  additional  wagon  for  the  tramway  department  :  Bolton, 
a  vehicle  for  the  electricity  supply  department :  Leyton,  two  tip 
wagons ;  Swansea,  two  tip  wagons  :  Chester,  a  tip  wagon  at 
.1:1.439;  South  Shields,  a  tip  wagon;  Aberdeen,  a  five-ton  tip 
wagon  at  i:l,(i(io;  Worthing,  four  tip  wagons;  Inverness,  two 
tip  wagons  at  tl,22'.l  each  ;  Cardiff,  the  city  engineer  advises  the 
Corporation  to  .odoiit  electric  vehicles  for  refuse  collection  ;  Mans- 
field, the  Corjioration  has  recently  put  into  service  for  refuse  collec- 
tion a  two-ton  tipping  wagon  supplied  by  the  General  Vehicle  Co. 

A  borough  surveyor,  in  recommending  his  Council  to  adopt 
electric  vehicles,  estimates  that  their  employment  will  reduce  the 
cost  of  collecting  refuse  by  Is.  per  ton  after  jiayment  of  wages, 
repairs,  interest  and  sinking  fund,  electrical  energy,  and  all  other 
charges.  The  Adelaide  Corporation,  N.S.W.,  has  in  use  an  dftctric 
sweeper  which  is  fitted  with  an  Ironclad-Exide  battery  of  48  cells. 
During  the  year  ended  September  30th,  lit  17,  this  machine  covered 
2,730  miles,  the  units  of  electricity  used  per  mile  averaging  2'08, 
and  the  total  cost  of  operation,  excluding  wages,  H'id.  per  mile. 

Operatinc;  Costs.— One  firm  in  the  United  States— the  Ward 
Bakery  Co. — employs  no  fewer  than  (jOO  electric  vehicles  in  bread 
delivery.  That  such  vehicles  are  extremely  economical  in  power 
cost  is  shown  by  the  following  record  of  a  750-lb.  electric  van 
used  in  ordinary  city  delivery  service,  furnished  by  the  Electric 
Vehicle  Section  of  the  National  Electric  Light  Association  of 
America  — 

Days  in  use        ...         ...         ...  30 

Miles  covered ...        1,1401 

Average  load  carried ...         ...        1,000  1b. 

Xumber  of  miles  run  on  1  unit  of  electricity  3'57 

Average  miles  run  per  day     ...         3801 

Average  units  of  electricity  consumed  per  day        1065 
Power  cost  per  mile  at  lid.  per  unit  ...         0"42d. 

— Electric  Vehicle. 
The  Kettering  U.D.C.  electricity  department  [lut  into  service  in 
the  early  part  of  last  summer  a  3'. -ton  tipping  wagon  supjilied  by 
the  General  Vehicle  Co.  It  is  employed  for  the  cartage  of  coal 
and  clinkers,  and  we  gather  from  the  Elerfrir  ^'chicle  that  the 
results  attending  the  first  nine  months'  use  have  been  very  satis- 
factory. The  saving  in  cost  over  the  previously-employed  system 
of  horse -haulage  works  out  at  the  ratie  of  t:  146  per  annum.  The 
vehicle  has  fully  lived  up  to  the  reputation  of  electrics  for 
reliability  :  during  the  whole  nine  months  it  has  not  been  out  of 
commission  a  single  day.  The  tipping  body  made  by  Messrs. 
Ruston,  Proctor  &  Co.,  of  Lincoln,  is  hand-operated,  and  a  full  load 
can  be  emptied  in  two  minutes.    We  quote  the  following  figures  : — 

Total  mileage  covered 3,500 

Total  coal  and  clinker  carted,  tons (i,494 

Cost  of  electrical  energy  used,  .^.840  units  at  Id.  ...     ,€24 
Drivers'   and   other  wages,   maintenance,  licences, 

insurance £238 

Interest  and  sinking  fund      ...     S,\ob 

Average  total  cost  per  ton  carted Is.  3d. 

„        units  per  vehicle-mile         1"67 

.,  „       .,     ton  carted  0'9 

Wireless     on    German    Aeroplanes. — The   Halberstadt 

two-seater  biplane,  according  to  the  Eniiini-ei;  is  wired  internally 
to  increase  its  ca])acity  for  wireless.  Accommodation  for  the  aerial 
and  its  spool  is  provided  in  the  observer's  cockpit.  The  dynamo 
also  provides  energy  for  heating  the  pilot's  and  observer's  clothing. 
It  is  driven  direct  from  a  pulley  on  the  engine,  and  is  carried  on  a 
bracket  fixed  to  the  left-hand  engine  bearer.  The  dynamo  when 
fitted— it  is  not  fitted  unless  actually  required — projects  outside 
the  fuselage,  and  is  enclosed  in  a  bulbous  stream-line  fairing.  The 
bracket  carrying  the  dynamo  is  hinged  at  its  ui)jier  edge,  and  is 
provided  with  a  clamping  device  at  its  lower  edge  ;  by  this  means 
the  tension  of  the  driving  belt  can  be  adjusted. 

The   Decimal  Association. — The  Koyal  Commission  on 

Decimal  Coiuagc,  of  which  Mr.  T.  McKenna.  chairman  of  the 
Executive  i  ommittee  of  the  Decimal  Association,  is  a  member,  held 
a  preliminary  sitting  on  October  IGth, 

Fatalities. — lohn  Barratt  (59),  labourer,  of  Hove  Edge, 
near  Halifax,  was  killed  instantaneously  last  week,  on  accidentally 
touching  an  electric  switch  at  the  chemical  works  where  he  was 
employed, 

A  stoker  named  Woodman,  employed  at  the  Great  Western  and 
Metropolitan  Dairies,  Weston,  Staffs,,  died,  on  Wednesday  last  week, 
from  injuries  received  from  a  blow  from  an  electric  fan  which  kept 
the  chamber  cool.  The  supposition  was  that  he  was  struck  whilst 
looking  through  the  gap  in  the  wall  in  which  the  fan  was  running. 
The  Government  Inspector  said  the  fan  was  reasonably  safe,  but, 
in  view  of  the  accident,  he  would  require  it  to  be  further  protected,. 
A  verdict  of  "  .Accidental  death  "  was  returned. 


OUR   PERSONAL   COLUMN. 

TKe  Editori  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramnmy  and  railway  officials,  to  keep  readers  of  the 
Electrical  Revibw  posted  as  to  their  movements. 

Central  Station  Officials. — Swindon  T.C.  lias  fixed  the 
salary  of  the  acting  electrical  engineer,  Mr.  F.  Ne'WEY,  at 
£•275  !i  year. 

Tlie  salary  of  Mr.,  A.  B.  Slater,  manager  of  the  Burton- 
on-Trent  tramways,  has  been  increased  by  £oO  ixsr  annum 
and  war  bonus, 

Mr.  W.  P,  Ilooi'Eii,  charge  "engiiiot-r,  De\Ksbfiry  Corponi- 
tion  electricity  Works,  has  resigned,  having  obtained  a  iV)st 
under  the  Eawtenstall  Corporation, 

Mr.  R.  II.  Wilkinson,  tramways  manager  to  the  Hudder.s- 
liold  Corporation,  ha.s  been  apiwiutcd  tramways  manager  of 
Bradford,  in  sufcossion  to  Mr.  C.  J,  Spenc#r,  who  joing  th<' 
Ijondon  Ciiderground  systt^m.  Mr.  Wilkinson  is  44  years  of 
age,  and  has  been  in  charge  of  the  Huddorsticld  undertaking 
for  14  years,  previous  to  which  he  was  manager  for  four 
years  at  Oldham,    The  commencing  salary  is  .i'HlH)  a  year. 

Mr.  W.  B.  Smith,  chief  assistant  of  the  Greenock  Uorixjra- 
tion  electricity  department,  has  been  appointed  manager  of 
Paisley  Corporation  electricity  department.  There  were  1.50 
applicants.  The  salary  is  £600,  Mr,  Smith  entered  the  .ser- 
vice of  the  Greenock  Corporation  in  1907,  and  became  chief 
assistant  engineer  four  year-s  ago.  He  has  been  lecturer  and 
demonstrator  in  electrical  engineering  in  Greenock  Technical 
School  evening  classes  for  12  years. 

Rotherham  E.C.  reciommends  the  Establishment  Oom- 
mittce  to  increase  the  salaries  of  the  technical  staff  at  the 
Power  station  (Messrs.  Lilleker,  Redmayne,  Rodgers,  and 
Jessop)  to  £400  per  annum. 

Mr,  .J,  C,  Co.nnell,  who  has  been  for  ten  years  on  the  staff 
of  the  Blackburn  Corporation  electricity  department,  has  been 
appointed  charge  engineer  at  the  Accrin;.<t<>n  electricity  works. 

The  Loughborough  Corporation  has  advanced  the  .s;ilar,\'  <:if 
Mr,  R,  B,  Leach,  the  borough  <'lectrical  engineer  and 
manager,  by  £50  per  annum.  Mr.  Leach  has  also  been  ap- 
pointed Fuel  Overseer  of  the  borough. 

Mr.  A.  E,  Pott,  M.Inst. C,E,,  M,I,E,E,,  has  resigned  tlie 
managership  of  the  Meti'opolitan  Electric  and  London  TTniteil 
Tramways,  Ltd,,  in  order  to  take  up  a  position  under  tli<- 
Tramways  (Board  of  Trade)  Committee.  The  two  tramwa.v 
companies  have,  however,  retained- Mr.  Pott's  services  in  a 
consultative  capacity.  Mr.  C.  J.  Spencer,  at  present  manager 
of  the  Bradford  Corporation  Tramways,  has  been  npjwintV'd 
to  fill  the  vacancy  created  by  Mr.  Pott's  resignation. 

(leneral. — Mr,  Thomas  McLeod  has  purchased  the.  eon 
trcjiling  interest  in  the  Power  Plant  Co,  We  are  informed 
that  the  management  is  now  entirely  British,  The  new 
managing  director  is  Mr.  R,  J,  McLeod,  and  the  assistant 
general  manager  Mr,  W,  PI,  Sykes,  the  technical  staff  re- 
maining as  before. 

Roll  of  Honour.— Mr.  H.  G.  Burnett,  who  was  in'  civil 
life  a  draught.sman  in  the  Rugby  works  of  the  B.T.H.  Co,, 
has  been  killed  in  action. 

Private  L.  Walmsley,  Liverpool  Regt.,  who  has  died  of 
wounds,  was  prior  to  the  war  on  the  electrical  engineering 
staff  at  the  Neep.send  power  station,   Sheffield. 

Second  Lieutenant  A,  V.  Bradshaw,  Royal  Berks  Regt., 
who  has  been  awarded  the  Military  Cross  for  gaining  a  po.si- 
tion  over  a  stream  and  maintaining  it,  was  on  the  Grantham 
staff  of  the  Urban  Electric  Supply  Co. 

The  Military  Medal  has  been  awarded  to  Sergeant  F. 
Critchlev,  R.E,,  who  enlisted  in  September,  1914,  from  the 
electrical  engineering  staff  of  Siemens  Bros,,  Stafford, 

Private  J.  G.  NEt^soN,  Lincolnshire  Regt.,  recently  reported 
missing,  now  stated  to  be  a  prisoner  of  war  in  Germa'ny,  wa.s 
employed  by  Messrs.  Dick,  Kerr  &  Co.,  Preston. 

I'rivate  A.  Goderiooe,  formerly  on  the  staff  at  Siemens 
Bros.  Dynamo  Works,  Stafford,  has  fallen  in  action. 

Second-Lieutenant  G.  M.  Barnett,  39,  West  Riding  Regt., 
killed  in  action,  was,  prior  to  the  war,  chief  cashier  of  tlie 
Huddersheld   tramways   department. 

Private  I,  Orbighton,  West  Yorkshire  Regt.,  killed  in 
action,  was  employed  by  Messrs.  Dixon  &  Sons,  electricians. 
Leeds. 

Lanoe-Corporal  B.  NAr)iN%  Northumberland  Fusiliers,  wdio 
has  been  killed  in  action,  was  employed  in  the  engineer's 
office  of  the  electi-ical  department,  Midland  Coal,  Coke,  and 
Iron   Co.,   Ayiedale. 

Coriwral  W.  F.  Dale,  Grenadier  Guards,  an  employe  on  the 
Birmingham  electric  tramways,  has  been  awarded  the  Croix 
de  Guerre  for  bravery  in  a  gas  attack. 

Private  C.  Price,  Lancashire  Fusiliers,  wounded,  was  for- 
merly employed  by  Messrs.  Ferranti.  Ltd.,  HoUinwood. 

C.Q,M,S,  H,  Stanway,  Loyal  North  Lancashire  Regt,,  who 
has  died  from  wounds  received  in  action,  was  employed  by 
Messrs.  W.  T,  Glover  &  Co,,  Ltd,,  Traff'ord  Park, 

According  to  the  Times,  Major  L.  P.  Aizlewood,  M,C., 
R,A,P.,  who  was  accidentally  killed  while  flying  over  the 
sea  on  September  '29th,  studied  mechanical  and  electrical 
engineering  at  Sheffield  Unive)-.sity  and  Parkgatc  Iron  and 
Steel  Works,  He  had  received  the  Military  Cross  in  1916 
for  engaging  five  enemy  aeroplanes,  one  of  whicli  he  brought 
down.     Subsequently  he  was  wounded  in  France,  and  aft<>r 
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that  did  valuable  work  at  home  in  establishing  and  conduct- 
ing aerodromes  and  in  training  men  for  the  R.A.F. 

Gunner  H.  Tilf.ev,  previously  employed  in  the  controller's 
department  at  the  British  Thomson-Houston  Works,  has  been 
killed  in  action. 

Obituary.— Mr.  T.  E.  T.4LT.\v.\ll.— We  regret  to  record  the 
death  of  our  confrere,  Mr.  Thomas  E.  TaltavaU,  editor  of  the 
Tt'legraph  and  Telephone  Age  since  1911,  and  formerly  asso- 
ciate editor  of  the  Electrical  World.  He  began  life  as  a  tele- 
graphist, in  which  capacity  he  excelled;  while  the  pages  of 
the  Age  under  his  direction  have  always  been  full  of  interest 
and  information.  Mr.  TaltavaU  was  a  native  of  Xorth  Shields, 
and  was  tv3  years  old  when  he  died.  He  went  to  America  at 
the  age  of  1'2  years,  and  rose  from  the  post  of  messenger  in 
the  Atlantic  &  Pacific  Telegraph  Ck).'s  service  to  the  position 
of  suijerintendent  of  telegraphs  of  the  .Associated  Press.  In 
1S;k3  he  became  editor  of  the  Electrical  Age,  and  from  1894 
til  1911  he  was  associate  editor  of  the  Electrical  World.  He 
jiiade  improvements  in  the  -type^Titer,  invented  a  useful 
quadruples  repeater,  and  was  well  known  as  an  author. 

Mr.  J.  K.  Symonds. — The  death  occurred  on  October  3rd. 
at  the  age  of  66  years,  of  Mr.  J.  K.  Symonds,  a  director  of 
the  Braunton   (Devon)  Electric  Light  &  Power  Co..  Ltd. 

Mr.  Thomas  Preece. — Mr.  T.  Preece,  electrical  and  mech- 
anical engineer,  and  the  local  agent  of  the  We.stinghouse  Co.. 
Manchester,  and  the  Westinghouse  Brake  Co.,  London,  died 
Aery  .smldenly  on  Saturday  last  at  Bradford,  at  the  age  of 
.")7  years.  Formerly  his  firm  was  known  as  .\ndrews  and 
Preece,   but  latterly  he  practised  under  his  own  name  only. 

Mr.  He.nry  Howgr.4Ve-Grah.4M. — Mr.  H.  Howgrave-Gra- 
ham  (a  cousin  of  Mr.  W.  J.  Tennant)  passed  away  at  St. 
Leonards  on  October  10th,  at  the  age  of  8(1  years.  He  was 
articled  as  an  engineer,  and  subsequently  acted  as  resident 
engineer  for  certain  public  works.  .After  holding  several 
ies[X)nsible  secretarial  positions  he  was.  in  the  early  eighties 
of  last  century,  appointed  secretary  of  the  Institute  of  Patent 
Agents  (which  office  he  held  for  nearly  .36  years,  missing 
during  that  ))eriod  only  two  or  thre«  meetings).  Under  the 
Patents  .Act  of  1888  he  was  also  apix>inted  Registrar  of  Patent 
-Agents. 

Wills. — The  late  Mr.  J.  Alle.v  Baker,  M.P.,  chaiiToan  of 
.loseph  Baker  &  Sons.  Ltd.,  for  many  years  a  member  of  the 
L.C.C.  and  interested  in  its  traniwav  matters,  left  i£'2"2.411. 


NEW     COMPANIES     REQISTERED. 

Aabada    Dry    Batteries.     Ltd.     (Iol,o96). — Private    coni- 

^  ;nv.  Registeied  Ocloher  5lh.  Capital.  £3.000  in  kl  sliares.  To  enter  into 
n  agreement  with  George  Nikolayevitch  .Autonoff  for  a  licence  to  use  a 
Train  invention  relating  to  imorovenients  in  dry  cells  in  electrical  bal- 
iiries,  &c.  The  subscribers  (each  with  one  share)  are  : — W.  Blount.  80, 
Gracechurch  Street,  E.C.  3,  insurance  broker;  W.  J.  Chivers,  24.  Bvton 
Ro.id.  .Mitcham,  S.W.  IT,  clerk.  C.  VV.  Grimivade  signs  as  a  director. 
Registered   office  :    61,    St.   James's   Street,    S.W.  1. 

Metrodes,  Ltd.  (1.51,642). — Private  companv.  Regis- 
tered October  lUth.  Capital,  £5,000  in  £1  shares.  To  carry  on  the  business 
of  electrical  and  mechanical  engineers,  founders,  smelters,  smiths,  manufac- 
turers of  chemicals,  steel  manufacturers,  general  merchants  and  agents, 
metallurgists,  contractors  for  coal,  coke,  iron  or  ironwork,  steel,  bricks,  tiles, 
&c.  The  subscribers  (each  with  .W  shares)  are ;— W.  Christie,  105.  St.  Vin- 
cent Street,  Glasgow,  manufacturing  agent;  J.  Henderson.  6,  East  Parade, 
-Shefiield.  chartered  accountant.  The  first  directors  are  not  named.  Regis- 
tered   office:    Town    Hall    Chambers.    87.    Fargate.    Sheffield. 


grade  mines  bad  been  a  source  of  anxiety.  The  one  com- 
modity which  was  of  first-rate  importance  to  the  gold  mining 
industry  was  the  price  of  ix>^er,  and  that,  having  been  fixed 
by  statute,  leroained  the  same.  Gold  mining  and  the  supply 
of-  power  to  the  mines  were  the  two  industries  in  which 
profiteering  was  impossible.  The  only  w-ay  in  which  they 
could  meet  wage  and  stores  advances  was  by  economy  of 
production.  They  could  not  maintain  regularity  of  supply 
if  they  failed  in  maintaining  their  plant  at  the  highest  pomt 
of  efficiency.  Skimping  their  upkeep  would  not  assist  them; 
therefore  the  only  way  was  to  study  economy  of  production. 
•After  referring  to  the  employes  who  had  rendered  service 
with  the  Forces,  the  speaker  mentioned  that  in  conjunction 
with  the  Johanneslmrg  Juvenile  Advisory  Committee  the 
jiianagenient  in  South  .Africa,  had  submitted  a  scheme  to  give 
technical  instruction  to  a  certain  number  of  yoimg  men  who 
had  lost  the  years  betWeen  18  and  '23  in  fighting,  and  who 
had  therefore  p;issed  the  usual  age  of  apprenticeship,  to  enter 
themselves  on  their  return,  and  the  scheme  embraeed  the 
payment  of  a  sufficient  wage  to  enable  the  individual  to  be 
indei»ndent  of  family  assistance.  The  period  of  indenture 
would  be  for  four  years  on  a  rising  scale  of  remuneration. 
Their  chief  engineer.  Mr.  Bernard  Price,  had  been  appointed 
chairman  of  the  committee  appointed  by  the  Union  (jovem- 
nient  for  the  scientific  and  technical  encouragement  of  the 
development  of  South  African  industries  and  resources.  The 
apix>intment  would  not  interfere  with  his  duties  to  the  com- 
)iany.  whilst  his  presence  on  the  committee  might  eventuate 
to  the  company's  benefit.  The  general  working  of  the  stations 
had  been  maintained  at  the  highest  point  of  efficiency  in 
.'pite  of  the  difficulty  in  obtaining  spare  parts.  No  additions 
had  been  made  to  the  generating  plant.  Rains  had  been 
plentiful,  and  the  water  supplies  were  ample.  The  monthly 
returns  of  profit  promised  a  report  as  satisfactory  as  that  now 
before  them,  but  those  results  could  not  be  indefinitely  im- 
proved upon  unless  the  demand  for  power  Increased.  The 
chairman  expressed  sympathy  with  the  head  engineer  in  the 
electrical  branch  (Mr.  Bryden)  on  the  loss  of  his  wife  and 
child  through  the  dastardly  sinking  of  the  Galway  Castle  by 
the  enemy. 

The  report  for  1917  states  that  the  re- 
Eastern  ■senue  was  il,. 508.440,   while  the  ordihary 
Extension,        expenses  were  f 351,2(31,  and  dE220,886  was 
Australasia,       <x))ended     upon    maintenance    of    cables, 
and  China         maintenance     .ships"     reserve    fund,     pay- 
Telegraph         ments   to  staff,   and   other   war  expenses, 
Co.,  Ltd.  \-c..    leaving    £956,294.      After    providing 
£427,(157  for  income-tax  and  excess  profits 
duty  payable  in  England,  and  £30.096  for  debenture  interest, 
£499,141   remains,    plus   £63.121   brought  forward.     £250.000 
has  been  placed  to  general  reserve  fund.     The  total  distribu- 
tion for  the  year  was  8  per  cent.,  free  of  tax,  leaving  £72,261 
to  carry  forward.     The  cost  of  the  diversion  and  partial  re- 
newal of  the  New  Zealand  cables.  (£28,280)  lias  been  debited 
to  general  re.sei-ve,   together  with   £25,(XK1  as  a  further  pro- 
vision on  account  of  investment  fluctuations,  and  £6,546  re- 
presenting the  loss  on   sale  of  investments  during  the  year. 
The   concession   granted    to    the    company    by   the   Spanish 
Government  in  1897  for  providing  and  maintaining  under  a 
subsidy    arrangement   cable   communication    between    Manila 
and  the  Islands  of  Hoilo  and  C-ebu  (Visayas),  having  expired 
in   November  last,   the   company's  stations   in   those  islands 
have   been   closed,    and   the   cables  picked   up  for   utilisation 
elsewhere.     Their  estimated   value   will    be   credited    to   the 
general  reserve  fund  this  year. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Mann,   E^erton  &   Co.,   Ltd.— Mi.n^afJH-  dated   September 

Will.  IfllH.  charg.d  on  freehold  premises  at  '  Ipswich,  to  secure  £4,500. 
Holders:    K.    P.    Uugg.   .\.  ].   Leighton,   and   K.    IC.    Leighton,    Ipswich. 

E.  G.  S.     Co.,     Ltd.— Particulars    of    ,£6,000    debentures, 

cre.ited  .September  18th.  1918,  filed,  the  whole  amount  being  now  issued. 
Property  charged  :  Th._>  company's  undertaking  and  property,  present  and 
future,   including   uncalled   capital.      No   trustcH*. 

Weaverham    Electricity    Supply    Co..    Ltd.— .A    notice    of 

the  appointment  of  H.  I..  l)"al,-,  of  133.  Chr-ster  Road.  Northwich.  as 
receiver  on  October  3rd,  11118.  under  powers  contained  in  trust  deed  dated 
1916,   filed   pursuant   lo  Section   114  of   the   Companies  (Consolidation)  Act,   1908. 

Wattordi  Electric  &  Manufacturinj^  Co.,   Ltd. — Mortgage 

■'      '-•-'  "  ■  '     '"       i  secure   £3.400  and   further  advances  chargeil 

iremises    at    Whippendell    Road.    ;ind    Svdnev 
LiM.;i    i    Co..    Ltd-,    Dursley,    Glos. 


diej.  d.-iTctl   Ik- 
on   freehold    hered 

Road.    Watlurd.      Hold. 


:;nd,    1918 


CITY     NOTES. 


The  Marquess  of  Winchester,  addie,ssing 
Victoria  Falls      the  annual  meeting  on  October  11th,  said 
and  Transvaal     that    the    further    improvement    of    over 
Power  £36,00(J   in    revenue,    under   circumirtances 

Co.,  Ltd.  which    increased    the   cost   of   everything. 

was  a  source  of  great  satisfaction.     .After 
':going  through  the  financial  details  in  the  accounts  and  refer- 
ring to  .a  law  court  case  bearing  upon  the  question  of  relief 
of  colofiial  income-tax,  he  .said  that  the  position  of  the  lnw- 


Barcelona  Traction,  Lij|ht  &  Power  Co. — T,^he  commit- 
tee repre-senting  the  holders  of  the  7  per  cent,  prior  lien  "  B  " 
bonds,  the  5  per  cent,  first  mortgage  50-year  bonds,  and  the 
5  per  cent,  ten-year  notes  of  the  Barcelona  Traction,  Light 
and  Power  Co.  have  drawn  up  a  plan,  of  which  the  approval 
of  the  bondholders  is  asked,  which,  while  involving  further 
sacrifice  on  the  part  of  the  latter,  will,  the  committee  believes, 
place  the  company  uiwn  a  solid  financial  foundation. — Finan- 
cial Times. 

'West  African  Telegraph  Co.,  Ltd.— Revenue  for  1917, 
£59,041,  less  £18,02(}  ordinary  expenses  and  £31,181  expended 
upon  maintenance  of  cables,  differences  in  exchange,  income- 
tax,  pension  fund,  &c.,  leaving  £9,840.  Total  distribution  for 
the  yeaf  4  per  cent.,  free  of  tax,  carrying  forward  £50. 

Electric  Supply  Corporation,  Ltd. — For  the  past  yeai 
£2.668  is  put  to  repairs  and  renewals,  £2.500  to  reserve,  10 
<per  cent.,  less  tax,  dividend  is  paid,  and  £.393  carried  for- 
ward. 

Oriental  Telephone  &  Electric  Co.,  Ltd.— Interim  divi- 
dend of  3  per  cent,  on  the  6  per  cent,  cumulative  preference 
shai-es  for  the  cunent  year,  less  income-tax,  and  one  of  4  per 
cent,  on  the  ordinary  shares,  free  of  income-tax. 

National  Telewriter  Co..  Ltd. — For  the  year  ended  June 
.30th  there  was  a  loss  of  £206,  against  £240  for  the  previous 
year. 

Indo-European  Telegraph  Co.,  Ltd. — Interim  divddend 
for  the  June  half-year  at  the  rate  of  5  per  cent,  per  annum, 
tree  of  income  tax. 
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AnfJIO'American  Telejjraph  Co.,  Ltd. — Interim  dividen<l 
for  Septoiiilior  iiuurtor  los.  per  cent,  on  the  onliuiiry  stwk, 
less  tax. 

United  River  Plate  Telephone  Co..  Ltd.— Intorim  divi- 
dend ;■!  per  cent.  (;<s.  per  share)  on  the  ordinary  share  capital, 
free  of  income-tax,  for  the  half-year. 

Lima  Light.  Power  &  Tramways  Co.— Dividend  U  per 
cent.  '  ^ 

Shanghai  Electric  Construction  Co.,  Ltd. — Interim  divi- 
dend at   the  rate  of  •")  per  cent,  actual,   less  tax. 


STOCKS     AND     SHARES. 


TlKSDAV     KvLM.Mi. 

MviiKK.Ts  throughout  the  Stock  Exchange  show  notable 
strength,  llie  Uennan  ap^al  for  an  armistice  is  regarded 
more  in  the  nature,  of  an  admission  that  the  enemy  knows 
the  game  is  up.  than  a  st<?t>  which  is  likely  to  lead  to  imuie- 
diate  peace.  At  anv  rate,  it  is  a  .step,  and  one  in  the  right 
direction.  Markets  are  by  no  means  unduly  elated.  There 
is  intense  siitisfaction.  but  no  indication  of  the  matKcking 
'spirit  President  Wilson's  reply  is  held  to  be  admirable. 
Satisfactory  progress  with  the  \\ar  Bonds  c-ampaign  has  had 
little  effect  in  denuding  markets  of  .money  for  investment. 
One  of  the  features  this  \\<'ek  is  a  further  rise  in  the  prices 
of  cable  .securities.  ,     ,  • 

Peace  prosjieets  are  having  a  marked  influence  upon  electric 
lighting  shares— upon  all  illumination  issues  as  a  matter  of 
fact,  for  gas  stocks  have  been  advancing  sharply,  and  in- 
stances have  come  under  our  notice  of  investors  who  have 
been  buying  both  ga,s  and  electric  light  shares  during  the 
past  few  davs,  on  the  ai>.sumption  that  the  companies  will 
do  well  after  the  war.  The  principal  change  in  the  home 
electricity  lisi.  is  a  rise  of  ]0s.  in  City  of  London  ordinary  to 
l'2i.  closely  followed  by  another  7s.  6d.  in  Westminsters, 
while  St.  "James  are  5s.  up,  and  Charing  Cross  ordinary 
2s.  6d.  Be.sides  these  actual  changes,  the  tone  of  the  market 
is  very  different  from  what  it  was  a,  month  ago,  and  now 
it  is  jiist  as  difficult  to  get  the  offer  of  shares  at  reasonable 
figures  as  it  was  then  to  get  an  offer  for  them  at  prices 
.satisfactory  to  the  holder.  Dividends  are  less  of  a  factor 
to-day  than  are  the  prospects  of  business  after  the  war, 
although,  of  course,  the  electricity  companies  afford  good 
returns  on  the  curreot  quotations,  as  reference  to  our  lists 
will  show,  although  it  must  be  re|>eated  that  there  is  a, 
chance  of  the  next  batch  of  dividends  suffering  reduction. 

Allotment  letters  of  the  new  ordinary  shares  of  the  New- 
castle-on-Tj-ne  Electric  Co.  are  out  this  week,  and  the  price 
is  9d.  to  Is.  (xi.  premium  on  the  issue  price  of  20s.  (id. 

The  cable  market  is  .su.stained  by  a  batch  of  excellent  reports 
which  have  appeared  within  the  past  few  days.  The  Eastern 
Extension  is  a  good  example.  The  company  earned  i;60.<XI0 
short  of  a  million  pounds  net,  an  advance  of  £16.5,000  over 
the  previous  year's  figures.  .\s,  how'ever.  the  income-tax  and 
excess  profits  duty  took  £180,(X)0  more  than  in  the  previous 
twelvemonth,  the  actual  result  is  to  leave  things  much  as 
they  were,  in  spite  of  an  increase  in  the  gross  receipts  of 
it208,(NKi.  .\ppropriations  are  again  treated  on  a  liberal  scale, 
and  the  reserve  receives  '±"i50.(KXI.  making  it  £1,680,000,  of 
which  nearly  70  per  cent,  is  invested  in  War  Bonds.  The, 
price  of  the  shares  has  risen  to  16  ex  dividend.  Ea.stern 
lelegraph  ordinary  has  re<.-overed  a.  point  in  adchtion  to  the 
;^0s.  deducted  for  the  dividend  last  W'cek.  Westerns  have 
gone  up  12s.  tjd.  allowing  for  the  dividend,  and  Cuba  Sub- 
marine ordinary  at  JOJ  ex  5s.  are  tlic  same  ])rice  as  they 
were  last  week  cum  dividend,  .\nglo.\uierican  preferred  has 
at  la.st  'risen  to  par.  Clobcs  liold  their  improvement,  and 
the  only  .shares  in  the  market  to  show  a  decline  are  West 
India  and  Panama  ordinary,   which  .slii)ped  back  to  .36s.  3tl. 

.Muriiims  have  come  to  the  fore  again,  recovering  to  4g. 
There  seems  to  be  some  little  doubt  in  the  minds  of  investors 
as  to  whether  Marconi  shares  fall  into  the  "  jieace  "  or  the 
"■war"  category,  and  after  falling  to  4  7/16  on  peace  pros- 
peet.-^,  the  same  rea.H)n  was  u.ved  as  a  lever  for  rallying  the 
price  a.s  already  mentioned.  Marconi  Marines  at  .Si  and 
.\merican  Marconis  at  32s.  6d.  are  both  above  the  lowest 
levels  recently  reached,  but  it  is  not  at  all  surprising  that 
sellers  should  have  come  in,  considering  the  somewhat  breath- 
less advance  that  has  taken  place  since  the  beginning  of 
Septeiidjcr. 

Mexicans  have  been  again  forging  alieail  inateriallv. 
Mexico  'Tramway  .5  per  cent.  Bond.s.  which  stood  at  .50  at  the  ' 
beginning  of  the  month,  are  now  60,  and  gams  ranging  from 
1  to  3 J  points  have  been  secured .  bv  most  of  the  issues  in 
utility  compame.?  with  which  we  deal.  Monterev  debentures 
has  gained  2  at  47J.  There  is  no  .stock  about,  and.  as  indi- 
cated here  when  prices  were  very  much  lower  than  thev  are 
now.  quite  a  httle  demand  sufiiced  to  bring  about  a  radical 
change  m  the  market,  and  to  lift  prices  bv  feans  and  bounds 
iirazuian  fractions  have  again  been  rising,  showin"  a  "ain 
V  if  ™  f  ?*  ^^'  s^PPort^rs  of  the  companv  claiming  that  it 
should  not  be  long  before  a  dividend  on  the  common  shares 
comes  into  sight.'  The  last  payment  made  to  holders  of  the.se 
was  in  .Janu&ry,  1917.     Anglo-Argentine  Tramwavs  are  "ood 


the  3  i)er  cent,  debenture  advancing  3  to  74,  and  the  second 
preference  at  £3  being  i  up.  British  Columbia  issues  arc 
unchanged,  save  for  a  gain  of  1  in  the  deferred.  Kalgoorlie 
Electrics  at  Is.  6d.  have  trebled  in  price. 

The  manufacturing  group  holds  it.s  own  with  firmness; 
though  here,  again,  the  market  has  made  some  rough  attempt 
to  divide  the  sti>cks  and  shares  into  i^eace  and  war  cat,e- 
gories.  Because  of  this,  British  Westinghousc  I'reference  are 
i  down  at  2i.  and  Babcock  \-  Wihox  have  cased  oft'  to  3|. 
India-Rubbcr  .shares,  on  the  other  hand,  are  5s.  up  at  17i. 
Telrgraph  Constructions  have  ri.sen  to  49,  in  sj-mpathy  with 
the  .strength  of  cable  shares.  Callender'.s  gave  way  another 
5s.  by  reason  of  the  impending  new  issue,  while  the  prefer- 
ence at  5J  arc  the  fraction  higher  in  consequence  of  the 
proposed  raising  of  the  dividend  Some  arc  a.sking  w'hether 
Henleys  will  follow  suit  in  regard  to  the  preference  shares, 
the  dividend  on  which  is  4}  per  lent.,  allowing  a  yield,  at  £4 
per  siiare.  of  .5s  per  cent,  on  the  jnoncy.  Edison-Sw.ans 
.'■tanil  out  with  a  rise  of  Is.  3d.  to  17s.  6d..  brisk  business 
taking  place  in  the  shares.  Victoria  Falls  preference 
strengthened  to  25s.,  and  the  ordinary  are  holding  the  im- 
provement which  tliey  secured  ujxm  account  of  the  lecrni 
iviwrt.  The  .se<'ond  debentures  changed  hands  pretty  Ir  - 
quently  on  the  basis  of  106J. 

Rubber  shares  have  recovered  further,  and  are  now  a.  less 
disappointing  market.  The  suggestion  that  the  Ministry  of 
Munitions  sliould  fix  a  maximum  price  for  the  produce  is  a 
perplexing  factor  in  the  situation.  .'Vnnament  shares  ai-e  iti- 
L-liucd  to  give  way.  Railway  .stocks  are  .steady.-  Underground 
Incomes  rose  a  point,  the  market  b<'ing  short  of  stock.  Tmi- 
don  and  Suburban  Tractions  arc  dull,  the  ordinary  at  3s.  .".W  . 
and  the  preference  at  8s.  3d.  Indian  Electric  debenturcN  :it 
90  are  5  points  higluM'. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Hoys  Electricity  Companies. 


Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

do.        do.        do.        4i  Pref.., 

Chelsea 

City  of  London 

do.        do.    fi  per  cent.  Pref.  . . 

County  of  London 

do.          do.      6  per  cent.  Pref, 
Kensington  Ordinary 
London  Electric        

do.       do.     6  per  cent.  Pref.. , 

Metropolitan , 

do.  -W  per  cent.  Pref.    .. 

St.  James' and  PaU  Mail  . . 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 

Telegrai'iis    and    Telephones. 

Anglo-Am,  Tel.  Pref 6  6  lon 

do.             Def 1.*  li  23t 

Chile  Telephone       8'  8  7* 

Cuba  Suh.  Ord 7  7  lOJxd 

Eastern  Extension 8  S  Kixd 

Eastern  Tel.  Ord 8  8  IMS 

Globe  Tel.  and  T.  Ord 7  7  uS 

do.        do.         Pref 6  fi  10| 

Great  Northern  Tel 24  22  .W 

Indo-European          13  13  58J 

Marconi           1.1  20  4i 

Oriental  Telephone  Ord 10  10  S2xil 

United  R.  Plate  Tel 8  8  7? 

West  India  and  Panama   ..         ..  6d.  1/3  1!. 

Western  Telegraph             ..        ..  8  8  17jxd 

Home    Rails. 

Central  London  Ord.  Assented   . .  4  4  62^ 

Metropolitan 1  2r> 

do.          District          ..         ..  Nil  Nil  S.'. 

Underground  Electric  Ordinai'y. .  Nil  Nil  25 

do.                do.         "A"         ..  Nil  Nil  7/0 

do.              do.       Income   ..6  4  87 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  pent.  Pref.   . .  fi  0  4? 

Anglo-Arg.  Trams.  First  Pref.     ..  5^  SJ  32 

do.           do.      2nd  Pref.        . .  .5J  —  3 

do.           do.      6  Deb 5  6  74 

Brazil  Tractions       ....        . .  —  —  58 

Bombay  Electric  Pref 6  6  )0J 

British  Columbia  Elec.  Rly.  Pfce.  5  5  59J 

do.               do.        Preferred  Nil  Nil  411, 

do.               do.        Deferred  Nil  Nil  3m 

do.               do.        Deb.      ..  4i  4i  5flj 

Mexico  Trams  .5  per  cent.  Bonds..  Nil  Nil  60 

do.           6  per  cent.  Bonds..  Nil  Nil  45 

M'exican  Light  Common  . .         . .  Nil  Nil  34i 

do.             Pref Nil  Nil  48 

do.             1st  Bonds..        ..  Nil  Nil  67 

Manufacturing  Companies. 

Babcock  4  Wiko.v              . .        . .  ].■;  16  3B 

British  Aluminium  Urd 10  10  IJ 

British  Insulated  Ord 20  20  2S 

British  Westinghouse  Pref.         . .  7A  7^  2I 

Callenders 20"  2.1  lOj 

do.        5  Pref r,  5  .IJ 

Castner-Kellner        22  20  Sj.< 

Edison-Swan.  "  A  ■*              ..         ..  —  —  ^' 

do.      do.    4  per  cent.  Deb.    . .  4  4  7.1?t 

Electric  Construction        ..        ..  7i  10  13 

Gen.  Elec.  Pref 6"  6  10'- 

do.       Ord 10  10  ISA 

Henley 25  25  2J 

do.    44  Pref 4J  4J  4 

India-Rubber 10  10  17J 

Telegraph  Con 30  20  4Uj 

'Dividends  paid  free  of  Income  Tax, 


Divi 

dend 

Price 
Oct.  15, 
1918.     I 

Yirld 
p..-. 

iai6. 

lfll7. 

iise  or  fall. 

!) 

10 

6i 

_ 

£1  17    0 

5 

4 

3i 

+  i 

fi    3    0 

a, 

n 

3i 

fi  18    6 

3 

.1 

3i; 

.— 

7  16  10 

8 

8 

12* 

+  i 

fi  10    7 

6 

6 

10 

6    0    0 

7 

7 

10 



7    0    0 

6 

6 

9? 



6    3    1 

« 

7 

6i 



6  17    7 

Nil 

Nil 

H 



Nil; 

4 

6 

3.', 



7    3  10 

H 

4 

3,', 



fi  10    7 

4A 

*i 

81 



6  18    6 

8 

f^; 

+  } 

fi  13    4 

ft 

s 

8 

6  13    4 

7 

7 

20/6 

— 

fi  16    7 

7 

9 

6.', 

+  ? 

6  IS    6 

+  i 

+  i 
+24 


+  i 

+  i 


•4  19  1 
'4  16  6 
5  17    1 




5    6    8 



4    4    2 

—  4 

6    0    0 

6    2    0 

+  \ 

— 

5  11 
.1  12 
•5  14 
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BUSINESS     CONDITIONS    AFTER    THE     WAR. 


We  pi'iut  below  from  the  Yorkxhin-  Obsern-r  an  account  of 
a  speech  delivered  by  Mr.  Stanley  Baldwin,  il.P.,  I'aiiia- 
iiientary  Secretary  to  the  Treasury,  at  the  autumn  congress 
of  the  Textile  Institute  last  week.  We  do  so  because  \vc 
icirard  it  as  important  that  such  a  warning  should  receive 
'  hatever  publicity  we  can  give  it  when  so  many  minds 
ctn  to  be  intent  on  spending  millions  of  money  on  all 
-rts  of  schemes  of  amelioration  in  times  when  the  nation 
Hill  re<|uire  to  watch  its  e.xpenditure  very  conservatively. 

Mr.  Baldwin  said  there  was  nothing  of  greater  importance 

•  the  country  than  the  way  in  which  the  English  business 

orld  was  going  to  face  what  might  he  before  it  at  the  con- 

iision  of  i)eace.     Fu'st  of  all,  he  would  ask  them  to  consider 

1.-  main  feature  of  the  financial  position  of  this  country  as 

•  .saw  it  after  four  years  of  war.    He  thought  one   thing 

-i^iod  out  before  all  others,  and  that  w'as  the  immense  creation 

■  if  credits  with  the  enormous  purchasing  power  appertaining 

to  them  and  the  consequent  rise  in  prices  which   had  gone 

II  in  this  country  beyond  anything  that  could  have  been 
inticipated.  \Ye  had  seen^bank  deposits  very  nearly  doubled 
lining  the  last  four  years  We  had  seen  also — w"hat  we  had 
iiver  expected  to  see — a  practically  unlimited   issue  of  cur- 

iicy.     He  did  not  juean  unlimited  in  any  wild-cat  manner; 

It  only  without  limit  so  far  as  the  creation  of  credits  might 
...•  without  limit.  They  must  all  recognise  that  these  pro- 
I  esses  must  come  to  an  end. 

It  was  quite  impossible  for  anyone  to  indulge  iri  prophecy 
:-  to  what  would  happen  after  the  w'ar  in  the  domain  of  trade 

III  finance,  and  for  this  reason,  that  so  many  of  the  factors 
i;it   must  enter  into  the  equation  were,  and  must  remain, 

..iiknown.  There  was  an  idea  in  men's  minds,  founded  on 
tlieir  experiences  of  the  past,  that  the  period  immediately 
-■■ucceeding  a  great  war — as  had  happened  in  Eiu-ope  after 
the  Franco-Prussion  war — must  be  a  time  of  booming  trade. 
^Many  men  would  in  consequence  have  their  speculative  in- 
-stincts  aroused.  There  would  be  an  enormous  amoimt  of 
short-dated  bills — he  meant  Treasury  bills — to  be  redeemed, 
and  these  would  mean  a  vast  amount  of  fresh  purchasing 
power.  .\  great  amormt  of  fresh  credit  could  be  opened  b\' 
the  employment  of  them,  and  he  looked  upon  their  existence 
as  one  of  the  danger  points,  for  those  who  were  the  holders 
of  them  might  seek  immediately  to  employ  their  funds  in 
si)eculative  rather  than  in  sound  business  transactions. 

One  more  very  fruitful  souix-e  of  expenditure  that  might  be- 

!-<couie  very  dangerous  w-as  rash  and  ill-considered  expenditure 

W  large  schemes  of  social  amelioration,  the  argument  being  put 

^'orward — as  it   was  on   some  platforms — that  if  the  country 

xould  afford  to  spend  seven  milhons  a  day  on  war  it  could 

"ifEord  to  spend  a  great  deal  on  improving  the  condition  of 

"the    country.    He    did    not    wish    to    say    anything    on    any 

■cbemes  that  might  be  proposed,  but  only  to  remind  them — 

hat  many  who  used  the  argument  did  not  know' — that  it 

ivas  not  possible  to  go  on  much  longer,  it  would  not  be  wise 

go  on  a  day  longer  raising  money  for  any  purpose  in  the  ' 
ivay  in   which   we  had  been   raising  it 

Owing  to  the  German  submarine,  w'e  had  not  been  able  to 
ixport  gold.  When  the  danger  of  .the  submarine  wa^  gone, 
owever,  then  the  danger  would  become  umiiediately  present 
to  ua  of  any  movement  in  the  exchanges  which  would  deplete 
this  country  of  its  gold  resources  to  a  greater  extent  than  it 
liiid  already  suffered.  They  had  got  to  remember  as  business 
men  that  a  great  deal  of  the  apparent  prosperity  of  the  busi- 
"uess  world  of  to-day  was  built  on  a  foundation  of  sand,  and 
was  more  of  the  nature  of  a  house  of  cards  than  a  house  of 
.stone.  Their  object  should  be  to  convert  it  into  a  house  of 
stone  on  a  foundation  of  rock. 

I'o  liis  Miind  the  great  danger  to-day,  the  great  danger  of 

a  l>eriod  of  iEilation,  lay  in  tjie  political  situation.     Inflation 

was  not  a  subject  that  was  understood  by  the  ma.sses  of  the 

jieople,   nor  was  it  a  subject  that  could  easily   be   discussed 

on   a  pop>ilar  platform,  and   when   the   inevitable  panics  en- 

sufd,  which  must  and  wc^ild  ensue,  with  all  the  countries  of 

the  world  suffering  from  mflation  in   ditlerent  degrees,   they 

i-t  remeuiber  that  they  had  to  deal  with  a  world  where  the 

^  er  had  passed  into  the  hands  of  an  enormous  number  of 

\    voters  to  w  hom  the  whole  subject  would  be  incompre- 

iisible.     He  believed  there  would  be  no  surer  road  to  ruin 

III  for  a  country  of  this  kind  to  pass  from  a  well-ordoreil 

Mstitutional   Government   into  a   condition   akin   to   that  of 

olution.     There   would   be   no  surer  road   to  ruin   than   a 

iod  of  prolonged  inflation,- enonnously   high   prices,   with 

L-on.sequent  wage  disturbances  that  must  ensue,  and  the 

111' vitablo  ixinic  that  would  come  at  the  end  of  it.    In  his 

\icw,   then,  it  w-as  of  the  very  greatest  importance  that  at 

till-  earliest  possible  moment  the  borrowings  of  the  Govern- 

'  lint  beyond  what  might  be  found  to  be  absolutely  necessary 

luld    be    stopped.    As   a   necessary    corollary    to    that    the 

■>  emment  should   try   to  live  within   its  income.     Then   it 

iiould   begin   to  make  provision,   on   however  small   a   scale 

'  i:it  might  be  po.ssible,  for  the  repayment  of  the  debt. 

As  we  emerged   from   the   period  of  the  creation   of   liank 

■■lits  to  w'hich  we  had  become  so  accustomed,  we  had  got 

iv-alise  that  the  only  sound  foundation  for  the  creation  of 

I'ltal  was  the  wav  in  which  our  forefathers  created  it.  and 


that  was  by  saving.  It  was  not  popular  to  talk  about  saving, 
l)ut  he  w-as  immensely  impressed  by  the  necessity  for  it.  We 
had  got  to  check  the  exix)i-t  of  gold,  we  had  got  to  import 
nothing  that  was  not  absolutely  necessary,  and  we  had  got 
to  stimulate  to  the  utmost  extent  our  export  trade.  Then, 
treading  the  parts  of  sound  finance,  we  wanted  to  reduce,  as 
we  were  able,  the  amount  of  cuiTency  notes,  and  help  to 
check  inflation  in  that  way.  Above  all,  bu.siness  men  must 
produce,  and  produce  as  far  as  possible  only  useful  articles, 
and  not  waste  money  and  energy  and  ingenuity  in  speculative 
trades.  In  useful  trades  he  would  say  produce,  produce,  and 
produce  everything  they  could. 

^^'ith  regard  to  the  adjustment  of  wages,  Mr.  Bajdwin  said 
that  to-day  there  was  a  very  pronounced  movement  in  favour 
of  .securing  a  living  wage  rate,  and  putting  the  price  of  the 
article  on  the  top  of  that.  They  all  knew  the  dilficulty  of 
that  in  international  trade,  but  he  believed  the  movement  in 
favour  of  it  would  not  be  confined  to  this  country,  and  they 
might  find  it  possible  in  the  bu.siness  of  the  futme  to  help 
the  working  classes  to  progress  on  those  hues  in  a  way  that 
had  hitherto  been  impossible  in  international  trade. 

.\s  to  the  future,  Mr.  Baldwin  declared  that  the  great  thing 
would  be  the  spirit  of  the  people.  He  thought  we  had  gpt  to 
realise  that  there  were  ugly  things  that  had  got  to  be  rooted 
out.  We  had  seen  a  gi-eat  deal  of  the  spirit  of  self-sacrifice 
and  the  sj>irit  of  heroism  during  the  war.  At  the  same  time 
there  was  a  spuit  of  selfishness  and  greed  that  boded  no  good. 
The  w<jrd  profiteering  which  was  given  to  it  was  an  ugly 
word  W'hich  had  a  reality  behind  it.  Now  he  felt  very 
strongly  that  one  of  these  spirits — that  of  self-sacrifice  or  that 
of  profiteering — w'as  going  to  be  the  master  of  the  whole  of 
our  future.  Our  future  depended  upon  which  gained  the 
upper  hand.  If  the  sjjirit  of  profiteering  gained  the  upper 
hand  after  the  war,  then  we  should  head  for  an  inevitable 
disaster  financially,  and  build  ui)  no  civilisation  that  was 
worth  ha\'ing.  But  if  we  foUow'ed  the  other  path,  and  if 
we  put  om-  whole  endeavour  into  the  task  of  conducting  the 
businesses  of  this  country  on  sound  and  honest  lines,  if  we 
threw  our  whole  might  into  that,  and  detei'mined  on  so  doing 
our  duty  as  to  elevate  with  us  so  far  as  we  were  able  and  in 
a  spirit  of  self-.sacrifice  the  classes  that  were  brought  into 
contact  with  us,  w'e  need  have  no  fear  for  the  future,  and  we 
should  know  that  the  civilisation  that  we  should  build  up 
after  the  w'ar  wojld  be  one  built  upon  a  rock,  and  one  that 
would  last. 


EXTENSIONS     AT     LEEDS. 


The  official  opening  of  the  new  works  at  \\'hitehaU  Eoad  of 
the  City  of  Leeds  electricity  department  was  performed  by 
the  Lord  Mayor  of  Leeds  (Mr.  Frank  Gott)  on  Fi'idav. 
0<-tober  Uth. 

The  new  works  consist  of  the  first  instalment  of  huOdings 
designed  ultimately  to  contain  .some  4'2,000  kw.  of  generating 
machinery,  and  compi-ise  three  main  "blocks,  namely,  boiler 
hoir.se,  pump  house,  and  cngme  r-oom  and  switchgear  house. 

Of  the  boiler  house  the  extension  now  opened  consists  of 
half  the  ultimate  building,  and  eight  water-tube  boilers,  each 
cni^able  of  evaporating  30,000  to  3.5,000  lb.  of  water  per 
hour,  with  aU  accessories,  can  be  housed  in  it.  It  consists 
of  three  stories,  the  basement  being  devoted  to  the  handling 
of  the  ashes,  the  ground  floor  accommodating  the  actual 
Ijoiler  plant,  and  the  first  floor  the  economisers  and  coal 
bunkers.  In  the  basement  are  situated  the  hopijers  into 
which  the  ashes  from  each  boiler  are  discharged.  These  ashes 
are  passed  thi'ough  electrically  operated  ci'ushers  into.  pii)es 
and  conveyed  by  air  current  into  a  large  bunker  situa(ted 
outside  the  building,  and  fixed  at  such  a  height  that  it  caui  be 
T'eadily  emptied  into  motor  wagons,  tr-amway  trucks  or  canal 
l>arges  without  the  ashes  being  handled  by  hand.  The  heat- 
ing surface  of  the  boilers,  which  were  manufactured  by 
^lessrs.  Babcock  &  Wilcox,  Ltd.,  is  7,719  sq.  ft.,  'with  super- 
heaters of  1,81-5  sq.  ft.,  and  chain  grate  stokers  of  18'2  sq.  ft. 
area,  capable  of  burnuig  1,01)0  lb.  of  coal  per  hour. 

Each  boiler  is  provided  with  its  own  economiser,  and  every 
pair  of  boilers  discharge  gases  into  a  single  chimney  through 
a  large  induced  draught  fan  which  is  driven  by  a  three-phase 
motor.  The  manufacturers  of  the  economisers  are  Messrs. 
E.  Green  &  Sons.  Wakefield,  the  induced  draught  fans, 
Messi's.  Hattersley  Pickard  &  Co..  Leeds,  and  the  motors, 
the  Hrnchcliffe  Green  Manufacturing  Co.,  Leeds. 

The  coal  bunkers  situated  above  the  boiler  house  have  a 
capacity  of  approximately  i.'2-50  tons,  and  the  coal  handling 
plant  was  manufactured  by  Messrs.  Babcock  &  ^^'ilcox.  The 
coal  is  brought  to  the  works  by  barges  or  motor  wagons, 
and  is  efficiently  discharged  by  mechanical  appliances  into 
bunkers  situated  on  the  wharf  adjoining  the  works.  From 
these  bunkers  it  is  conveyed  by  a  gravity  bucket,  conveyor  up 
the  end  of  the  boiler  hou.se  and  over  the  coal  bunkers  and 
discharged  at  any  desired  point.  The  capacity  of  the  single 
conveyor  is  40  tons  per  hour.  The  bunkers  themselves  com- 
municate with  the  hoppers  fixed  over  the  automatic  stokers 
by  long  steel  shutes,  so  that  the  coal  passes  direct  from  the 
barges  to  the  fire  grate  w'ithout  being  handled. 

For  conveniefice  of  access  and  repair  a  '2-ton  Waywood 
lift  is  provided,  communicating  with  all  floors  in  the  boiler 
house. 
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llio  pump  hou»  is  oue-third  constructed,  auii  (.ontains  oue 
unit  of  the  luachineiy  ultimately  to  l>o  iustuUed.  This  unit 
consists  of  a  hiyh-sj>e«.'d  triple-expansion  engine  nianufactmed 
liy  Messr.'?.  Belliss  A  Moiconi,  and  directly  coupled  to  a  cen- 
trifugal pump  manufactured  by  Messrs.  Rees  Koturbo  Co., 
\Volverbaiupt<)ii.  This  pump  is  designed  to  discharge  3i 
million  gallons  of  water  per  hour  against  a  head  of  35  ft., 
and  is  specially  fitted  up  internally  for  dealing  with  water 
from  the  Ei\er  Aire.  The  engine  exhausts  diiectly  into  a 
oondcn.sing  plant  manufactured  by  Messrs.  Isaac  Storey,  Ltd., 
Manchester. 

To  enable  repairs  to  be  promptly  carried  out  a  15-ton  over- 
head  electrically  operated   ti-avclUng  crane  is  provided. 

The  main  engine  room  is  a  lofty  building  provided  with 
an  electrically  operated  travelling  crane  manufactured  by 
Messi's.  Ides,  Ltd.,  Stanningley,  capable  of  lifting  60  tons. 
It  contains  at  the  present  time  two  generating  sets,  one 
r',O0O-KW.  turbo-alternator  manufactured  by  the  British  Thom- 
son-Houston Co.,  Ltd.,  Rugby,  exhausting  into  a  jet  cond<'ns- 
ing  plant  manufactured  by  Me.s.sr.'^.  Cole,  Marchent  it  Morley, 
of  Bradford,  the  auxiliary  plant  being  supplied  by  Messrs. 
Rees  Roturbo  Co..  Wolverhampton;  and  one  TJ.<XKJ-k\v.  turbo- 
altemator  supplied  by  Messrs.  Siemens  Bros.  Dynamo  Works, 
Ltd.,  Stafford,  exhausting  into  a  surface  condensing  plant 
manufactured  by  Messrs.  Mirrlees  Watson  Co.,  Ltd.,  Glas- 
gow. Both  the  main  sets  run  at  a  speed  of  l,-500  r.p.m., 
and  generate  three-phase  alternating  current  at  a  pressure  of 
•i.GOO  volts.  They  are  each  provided  with  the  necessary  in- 
sttuments  and  measui'ing  appliances  to  permit  of  their  econo- 
mical operation  being  at  all  times  carefully  checked.  In  the 
basement  of  the  engine  room  are  situated  the  large  water 
pipes  necessary  to  convey  the  condensing  water,  various  hot- 
well  tanks  and  also  a  large  capacity  motor-driven  boiler-feed 
pump  which  automatically  provides,  the  supply  of  water  for 
the  boilers.  A  duplicate  of  this  pump  is  provided  in  the 
au.vihary  plant  for  the  1'2,000-kw.  machine,  and  in  that  case 
the  pump,  together  with  other  machinery  to  which  it  is 
connected,  is  driven  by  a  ^OO-h.p.  steam  turbine  manufac- 
tured by  the  British  Thomson-Houston  Co. 

The  switch-hoase  consists  of  six  floors;  the  lowest  floor 
forms  the  pipe  basement  referred  to  above;  the  next  floor 
contains  stores  for  sub-station  equipment  and  also  accommo- 
rlates  the  main  generator  cables.  The  third  floor  accommo- 
dates incoming  feeder  cables,  reactance  gear  and  bus-bar 
transformer  gear;  the  fourth  floor  the  main  switches,  works 
sub-station,  and  machine  rheostats;  the  fifth  floor  contains 
the  control  board  for  operating  the  switches,  main  bus-bars, 
battery  room  and  motor  f,enerating  plant;  and  the  top  floor 
fonus  the  meter  store  and  testing  department. 

In  addition  convenient  rooms  are  provided  for  accommodat- 
ing the  staff.  To  provide  adequate  safety  for  the  attendants 
operating  the  switchgear,  this  is  of  the  remotely  controlled 
solenoid-operated  type,  no  high-pressure  current  Iseing  in 
contact  with  any  portion  of  the  operating  board,  and  the 
main  switches  are  designed  to  break  loads  considerably  in 
excess  of  the  capacity  of  the  generating  plant  to  be  ultimately 
installed.  The  switchgear  was  manufactured  by  the  British 
Westinghouse  Electric  &  Manufactming  Co..  Ltd.,  Man- 
chester. The  generating  plant  and  outgoing  feeders  are  all 
protected  with  devices  to  automatically  operate  w"hen  faults 
ix'eur  on  the  system,  and  the  regularity  of  pressure  is  main- 
tained by  apparatus  manufactin-ed  by  Messrs.  Cox-Walker, 
Darlington. 

The  contractors  for  the  buildings  were  Messrs.  William 
Airey  &  Sons,  Leeds,  the  architect  being  Mr.  G.  W.  Atkinson, 
Leeds,  and  the  engineering  details  were  designed  and  ar- 
ranged by  Mr.  0.  Nelson  Hefford,  the  Corporation  electrical 
engineer. 

The  new  works  are  electrically  connected  with  the  older 
ones  through  a  large  sub-station  containing  12,000  KW.  of 
Scott  connected  lwo-to-three-pha.se  transformers,  so  that  the 
works  alwaj's  operate  in  parallel,  either  being  able  to  make 
up  any  deficiency  experienced  by  the  other.  ^ 

Further  extensions  in  both  old  and  new'  works  are  now 
being  carried  out,  and  when  the  present  extension  is  com- 
pleted the  contents  of  the  two  works  will  be : — 

Old  Works.— Two  3,000-KW.  sets;  two  6,000-KW.  sets;  two 
7,.500-KW.  sets. 
New  Worfes.— One  6,000-KW.  set;  one  12,000-KW.  set. 
Total  for  both  works:   51,000  kw.,  including  spare  mach- 
inery. 

The  second  half  of  the  new  boiler  house  is  to  be  completed, 
and  a  further  section  added  to  the  pump  house  and  switch 
house.  It  is  further  anticipated  that  a  second  12,000-KW. 
.■-et  will  be  ordered  and  installed  in  the  new  works  as  soon 
a.i  the  Ministry  of  Munitions  is  prepared  to  issue  the  required 
.sanction,  and  the  subsequent  mstaflation  of  a  third  set 
of  similar  capacity  will  complete  the  new  works  and  make 
the  capacity  of  the  combined  stations  75,000  kw. 

The  chairman  of  the  Corporation  Electricity  Committee 
fCouncillor  Hugh  Lupton)  expressed  the  gratification  of  the 
committee  at  meeting  such  a  large  attendance  of  visitors  at 
the  works.  As  one  might  learn  from  one's  enemies,  so  one 
niight  learn  from  one's  friends,  and  the  new  engine  house 
owed  something  of  its  inspiration  to  the  large  engine  houses 
which  had  been  visited  on  the  Rhine,  and  also  owed  a  good 
il'-al  to  the  large  engine  house  visited  in  Paris.  The  com- 
mittee had  no  prejudice  in  favour  of  any  particular  type  of 
turbine,  but  chose  what  it  con,sidered  the  best  to  meet  the 
needs  of  the  time.    In   going  through   the  boiler  house  the 


visitors  would  notice  >tlKit  the  coal  was  handled  enliicly 
automatically,  fro'ii  the  moment  it  came  alongside  the  whajf 
to  the  time  the  ash  was  discharged  by  the  shoots  into  carts 
for  carrying  away.  It  was  never  touched  by  hand  at  all. 
The  ash  cellar  in  the  new  house  was,  he  c>onsideicd,  the  last 
word  in  perfection.  This  was  a  matter  of  great  satisfaction 
because  it  contributed  not  only  to  greater  etficiency  of  work- 
ing, but  also  to  the  better  health  and  comfort  of  the  men. 
He  considered  they  had  approached  very  nearly  the  limit  of 
possibility  in  the  way  of  economy  with  steam  plant.  When 
he  considered  the  growth  of  the  lx>cds  station  during  the  past 
ten  years,  and  tlie  cost  of  generating  a  unit  of  electricity  in 
that  station,  he  could  not  think  that  any  i-oconstruction  of  the 
kind  proixjsed  Ijy  Government  Committees  could  be  of  the 
.slightest  advantage  to  l>eeds.  But  it  might  be  said  that  they 
must  not  be  selfish ;  there  were  smaller  areas  which  would 
benefit  by  .such  a  change.  That  was  granted,  but  he  would 
suggest  that  the  larger  towns,  in  conjunction  with  the  York- 
shire E.P.  Co.,  which  already  covered  the  greater  part  of  that 
area,  should  unite  their  forces  and  help  each  other  and  any 
of  the  smaller  districts  which  required  cheap  pow'er. 

The  Lord  Mayor,  in  declaring  the  works  open,  .said  it  was 
a  pleasure  to  congratulate  the  committee  on  what  it  had  been 
able  to  carry  through  during  a  period  of  great  difficulty.  He 
urged  that  where  it  could  be  shown  that  a  city  had  a  well- 
arranged  and  progressive  station,  such  as  that  at  Leeds, 
which  had  never  cost  the  ratepayers  a  i>enny,  and  had  made 
profits  in  relief  of  rates,  the  Government  should  hesitate 
before  transferring  the  undertaking  to  some  other  body  which 
might  not  understand  the  needs  of  the  citizens  as  their  own 
electrical  representatives  would  do.  He  would  suggest  that  in 
a  district  .such  as  that,  where  the  larger  cities  and  the  York- 
shire E.P.  Co.  practically  covered  the  ground,  surely  some 
mutual  arrangement  could  be  arrived  at,  which,  whilst  not 
including  smaller  urban  districts,  should  .safeguard  the  city's 
own  interests  and  authority.  One  did  not  object  to  the  five 
national  commissioners  proixjsed  by  the  Williamson  Com- 
mittee, who  merely  took  the  place  of  the  Board  of  Trade, 
but  he  maintained  that  the  Coi-poration  ought  to  be  allowed 
to  retain  complete  ownership  of  the  municipal  generation 
and  supply,  with  obligations  to  smaller  places  at  iJroper 
rates,  and  there  would  be  no  difficulty  in  arranging  mutu- 
ally satisfactory  teims.  It  would  be  impossible  to  show  that 
such  a  proposal  as  the  Commissioners  contemplated  could 
generate  and  deliver  energy  in  Leeds  more  cheaply  than  the 
Corporation  could  ever  deUver. 

Mr.  Alec  CwipbeUj,  on  behalf  of  a  group  of  works,  said  the 
demand  of  those  factories  had  come  suddenly  on  the  electrical 
undertaking,  but  they  had  never  been  let  down  for  power. 
The  consumption  for  the  past  year  had  been  over  nine 
loillion  units,  and  it  was.  exi>ected  to  be  materially  greater 
during  the  coming  year.  The  demands  they  had  made  on 
the  department  had  been  readily  met  in  the  past,  and  he  did 
not  doubt  they  would  be  equally  w-ell  met  in  the  future. 

Mr.  C.  Nklson  Hefford,  the  electrical  engineer,  thanked 
the  speakers  for  the  kind  things  which  had  been  said  of  his 
working  colleagues,  his  staff,  and  himself.  It  was  gratifying 
to  know  that  their  labours  had  met  with  succe.ss,  and  to  feel 
that  their  work  was  appreciated.  He  also  took  the  oppor- 
tunity to.  thank  the  chainnan  and  the  committee  for  the 
consideration  and  care  with  which  they  had  looked  into  many 
suggeetions  which  he  had,  from  time  to  time,  had  to  put 
before  them.  On  many  occasions  they  had  given  him  valu- 
able guidance.  He  thanked  those  finus  whose  support  in  the 
^  early  days  had  helped  to  build  up  the  present  extensive 
undertaking. 

The  Lord  Mayor  then  started  the  6,000-kw.  set,  and  the 
visitors  afterwards  inspected  the   whole  plant  and  buildings. 


OUR     TRADE     WITH     CANADA. 


His  ;V1a.iesty's  Trade  Commissioner's  Oftice  at  Montreal  has 
issued  a  report  on  the  trade  of  Canada  and  Newfoundland 
for  the  year  1917,  and  this  has  been  printed  recently  by  the 
Department  of  Overseas  Trade  (Cd.  9,159,  price  3d.).  It  can 
be  obtained  from  His  Majesty's  Stationery  ODice,  or  through 
the  usual  agents. 

It  will  be  of  interest  to  electrical  manufacturers  and  alliecJ 
traders  in  this  counti^',  not  so  much  perhaps  from  the  ixiint 
of  view  of  immediate  openings  for  the  sale  of  their  goods, 
as  with  a  view  to  keeping  in  touch  with  manufacturing  de- 
velopments in  Canada  and  with  such  opportunities  for  the 
sale  of  non-competitive  goods  as  may  arise  after  the  war. 

American  Competition. — The  most  important  fact  bearing 
upon  the  economic  situation  of  Canada  during  the  year  191'r 
was  the  entry  of  the  United  States  into  the  war.  Before  that 
event,  it  seemed  as  though  the  United  Kingdom,  engrossed 
in  manufacturing  supplies  of  war  for  her  own  needs  and  for 
her  Allies,  would  be  compelled  gradually  to  withdraw  from 
the  export  trade  to  Canada.  Naturally,  in  such  ca.se,  Canada, 
both  on  account  of  proximity  to  the  United  States,  and  of  the 
ever-increasing  means  of  communication  between  the  two 
countries,  would  seek  to  obtain  from  the  neighbouring  re- 
public  that,  part    of    her    requirements    previously    obtained 
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from  the  United  Kingdom,  with  which  the  latter  was  not  in  a 
position  to  supply  her. 

The  entry  of  the  United  States  into  the  war  in  April.  1917, 
changed  the  situation,  but,  while  the  pressure  has  thus  been 
relieved  to  some  extent,  the  United  Kingdom  manufacturers 
have  not  been  in  a  position  to  resume  their  former  activities 
and  to  supply  the  demands  from  overseas. 

United  Kingdom  manufacturers,  when  the  war  ceases,  and 
labour  is  once  more  available  for  peaceful  purposes,  shoxild 
have  no  fear  that  they  will  not  be  able  to  regain  the  busi- 
nesses they  have  been  compelled  to  relinquish  during  the 
war,  provided  they  maintain  their  system  of  supplying  goods 
above  reproach  at  reasonable  prices. 

Canada's  Appreciaiion  of  the  United  Kingdom  Market. — 
The  value  to  Canada  of  the  United  Kingdom  market  has 
probably  been  appreciated  more  widely  and  more  fully  in 
the  Dominion  since  the  war  commenced  than  at  any  time 
previously. 

This  has  been  strongly  impressed- in  many  ways  upon  the 
citizens  of  Ontario  and  Canada  generally.  For  example,  the 
national  advertising  campaign  undertaken  in  connection  with 
the  flotation  of  the  Victory  War  Loan  in  November  and 
December  last,  persistently  emphasised  the  fact  that  the 
United  Kingdom  had  always  been  Canada's  best  customer, 
,  is  so  now,  and  will  be  in  the  future.  This  cannot  have  other 
than  a  beneficial  effect  upon  United  Kingdom  trade  with 
Canada.  The  point  is  being  impressed  upon  the  people  at 
large  who  ultimately  make  up  the  purchasing  power  of  the 
country,  and  many  of  whom  may  have  overlooked  the  fact 
that  the  United  Kingdom  is  Canada's  best  market. 

's\'hile  the  United  States  remained  neutral,  it  was  able  to 
iipply  Canada  with  many  lines  previously  purehased  from 
the  United  Kingdom. 

United  Kingdom  trade  with  Canada  naturally  suffered  as 
a  result  of  war  conditions  which  prevented  the  exportation  of 
certain  goods  to  the  Dominion.  The  trade  of  the  United 
'  States  with  Canada  benefited  to  some  extent  because  of  that 
fact.  This  position  was  somewhat  changed  in  1917,  as  it  has 
become  increasingly  difficult  for  Canada  to  obtain  various 
goods  from  the  United  States.  In  short,  many  of  the  disad- 
vantages which  the  United  Kingdom  shouldered  in  regard  to 
trade  with  Canada,  because  of  war,  are  now  shared  by  the 
tfnited  States.  This,  perhaps,  may  be  considered  an  advan- 
tage to  British  trade  in  relation  to  the  return  of  normal  trade 
conditions. 

Sentunent  in  favour  of  the  United  Kingdom  is  .still  strong  in 
( lutai'io,  and  augurs  well  for  British  trade  after  the  war.  The 
advertising  there  of  many  varieties  of  United  Kingdom  goods, 
with  emphasis  upon  the  patriotism  of  buying  goods  made  in 
the  United  Kingdom  or  in  the  British  Empire,  has  had  a 
good  general  effect,  in  addition  to  the  results  attained  by 
\  individual  firms.  TTie  desirabdity  of  United  Kingdom  fixTHS 
not  allowing  the  Canadian  market  to  forget  their  brands, 
even  in  war  time,  when  deliveries  are  difficult  or  imix)ssible, 
cannot  be  too  strongly  emphasised. 

The  competition  of  the  United  States  in  Canada  is  likely 
to  be  just  as  vigorous,  if  not  more  so,  after  the  war  as  before 
it. 

How  to  Obtain  Trade  in  the  Dominion. — In  the  course  of 
gathering  information  for  this  report,  merchants  in  the 
various  fines  of  trade  were  asked  how,  in  their  opinion,  the 
British  manufacturer  could  secure  a  greater  ixjrtion  of  the 
trade  offering.  The  answer,  in  almost  evei-j-  instance,  was 
that  British  manufacturers  and  exporters  should  have  repre- 
sentatives calling  on  the  trade,  and,  where  their  lines  per- 
mitted, showing  samples,  and — more  important — studying  the 
requii'ements  of  the  local  market. 

One  large  firm,  whose  buyers  cover  the  European  and 
American  markets  several  times  a  year,  made  the  following 
remarks  ;  "  British  manufacturers  have  not  to  any  great 
degree  investigated  New  Brunswick  or  Canadian  require- 
ments or  conditions.  They  have  been  indifferent  to  the 
■  ''"^igns  and  styles  demanded  by  our  people.  They  have  been 
to  adopt  suggestions  toucliing  improvements.  .  .  .  The 

-lect  of  these  vital  things  has  hindered  the  development 
yi  British  trade  in  Canada,  and  compelled  us  to  buy  largely 

I     in  the  United  States  market." 
"  Remedies    suggested    would    be    that    the    manufacturers 
send  representatives  who  are  progressive  and  possess  initia- 
tive, and  who  would  collect  samples  of  shapes  and  patterns 
.suitable   for   the    Canadian    trade,    and    take    them    to    their 
'      principals,   who  should  take  some  action  instead   of  shelving 
the  samples,  and  declining  to  produce  the  goods  ^because  they 
are  something  different  from  what  they  have  been  making. 
11  IP.  Japanese  commenced  collecting  samples  in  the  autumn 
1 914 ;  the  result  is  that  large  shipments  made  from  these 
I  pies  have  been  coming  into  Canada  during  1916-17,  and 
giving  satisfaction,   being  copied  from  the  medium-class 
y    goods,  hitherto  supphed  by  Gennany  and  Austria." 
F     _  The  buying  capacity  of  the  Maritime  Provinces  is  arpidly 
I'     increasing,  and  local  merchants  have  no  hesitation  in  saying 
[•    that  they  will  give  the  British  manufacturers  the  preference 
I'    of  their  trade  if  they  will  take  advantage  of  their  opportunity. 
Increased   Dominion    Production. — As  an   indication   of  the 
■ipetition  uvhich   United   Kingdom  manufacturers  have   to 
-■   as  against   local  industries,   it  may   be  noted   that   the 
'    ii.sus  of  manufactures  taken  in  Canada  during  1915  showed 
that  as  regards  iron  and   steel   products  851  estabhshments 
1      were   in   existence    with   a   capital   approaching   196   million 
dollars,  using  materials  of  aggregate  cost  of  59  milhon  dollars. 


and  with  a  total  value  of  production  amounting  nearly  to- 
120i  milhon  dollars.  There  were  1,173  estabhshments  pro- 
ducing metals  and  metal  products  other  than  steel,  the  value 
of  their  output  being  nearly  91  milhon  dollars.  Another  note- 
worthy item  refers  to  vehicles  for  land  transportation,  whicb- 
were  being  turned  out  by  464  establishments  to  the  value  of 
nearly  74  million  dollars. 


AN     AMERICAN     REVIEW     OF     FOREIGN 
ELECTRICAL     TRADE     PREPARATIONS. 


The  New  York  Electrical  World  (September  iSth)  publishes- 
the  following  review  of  the  prepa-i-ations  that  are  being  made 
by  various  electrical  manufacturing  nations  for  after-the- 
war  trade  throughout  the  world  : — 

Each  week  brings  fresh  evidence  of  the  preparation  that- 
is  being  made  by  every  industrial  nation  to  enter  the  markets 
of  the  world  in  competition  for  the  foreign  trade  that  is 
expected  on  the  conclusion  of  the  war.  Of  Gennan  plana^ 
Utile  information  has  reached  the  outside  peoples.  There 
has  been,  however,  sufficient  proof  of  Geirmany's  intention 
to  regain  as  much  as  ix)ssible  of  the  foreign  trade  that  she 
once  held.  Gennan  capital  is  finding  its  way  into  Scandina- 
vian countries.  Only  recently  a  large  German  electrical 
corporation  was  started  in  Sweden.  It  was  plaindy  evident 
that  this  company  would  provide  a  market  for  cei-tain  Ger- 
man goods  that  when  fabricated  could  enter  Russian  and 
other  Eastern  markets  without  the  stigma  of  "  Made  in 
Germany  "   attached   to  them. 

In  the  international  trade  in  electrical  merchandise  Ger- 
many stood  number  one,  with  England  running  second,  and- 
the  United  States  third.  France  and  Belgium  also  shipped 
considerable  quantities  of  electrical  goods  to  other  countries. 
When  war  bi-oke  out,  however,  the  foreign  trade  of  the 
world  in  electrical  goods  fell  oft'  considerably.  That  of  Ger- 
many and  Belgium  fell  to  nothing,  with  Prance  not  much 
better.  England  has  only  partly  regained  that  which  di'opped 
off.  For  the  first  three  months  of  the  current  year  the 
exports  of  English  electrical  goods  were  but  slightly  more 
than  $3,000,000,  which  is  less  than  one  month's  figures  for 
the  United  States  have  been  for  many  months. 

Exports  of  electrical  goods  from  the  United  States  have- 
increased  by  almost  100  per  cent,  over  the  1913  total  in  value, 
although  the  increase  jn  volume  is  evidently  considerably- 
smaller. 

The  facts  are,  therefore,  that  a  considerable  voliuue  of 
trade  remains  unsatisfied.  For  this  trade  and  for  those 
markets  that  have  arisen  as  a  result  of  the  war's  devastation 
manufacturers  a'.'e  beginning  to  make  active  preparations. 

England  and  Japan  are  unusually  active  in  so  far  as  electri- 
cal goods  are  concerned.  In  the  past  four  years  the  output  of 
electrical  goods  in  Japan  has  increased  enonnously.  To  some 
extent,  of  course,  the  Japanese  output  has  been  augmented 
by  .American  electrical  factories  in  Japan.  The  factories  are 
under  American  guidance,  but  use  Japanese  labour.  Large- 
factories  are  springing  up  all  over  Japan,  and  with  efficient 
production  methods  and  very  cheap  labour,  these  goods  will- 
be  able  to  reach  foreign  markets  at  a  price  which  will  "be 
difficult  for  other  countries  to  meet. 

Enghsh  manufacturers  have  appaa'ently  learned  the  advan- 
tage in  foreign  trade  held  by  the  German  cartel.  They  are  now 
fonning  groups,  studv'mg  conditions  and  laying  plans.  Par- 
ticulaiiy  is  this  true  of  the  wire  and  cable  manufacturers. 
One  thing  is  evident,  and  that  is  that  the  English  manufac- 
turers are  going  to  make  every  effort  to  monopolise  colonial 
markets.  For  economic  reasons,  however,,  it  is  doubtful  if 
much  headway  will  be  made  in  the  Dominion  of  Canada. 

Italian  electrical  manufacturers  are  organising  for  foreign 
trade.  The  latest  evidence  is  the  formation  of  a  trade  asso- 
ciation for  this  purpose  by  the  v\-ire  manufacturers.  Sweden 
and  Norway  ai-e  'understood  to  be  making  similar  prepara- 
tions. 

In  the  United  States  electrical  manufacturers  are  very 
quietly  making  their  plans.  Some  large  corporations  have 
been  formed  by  the  larger  manufacturers  for  foreign  trade, 
and  agencies  are  being  quickly  estabhshed  in  the  principal 
open  markets.  Smaller  manufacturers  are  making  connec- 
tions with  export  houses. 

Far  more  significant  than  the  above,  however,  is  the  fact 
that  the  American  electrical  manufacturer  is  at  last  beginning 
to  realise  that  goods  meant  for  domestic  consumption  are 
not  as  a  rule  suited  to  foreign  trade.  In  the  past  year  a 
large  number  of  wiring  products  and  other  kinds  of  electrical 
goods  have  been  developed  solely  for  use  in  foreign  ti'ade. 
.\lniost  without  exception  these  goods  have  been  designed  to 
meet  low-price  competition. 


The  Fixation   of    Nitrogen  in  Japan. — According  to  a 

Bill  passed  by  the  last  Diet,  the  Government  of  Japan  has  decided 
to  establish  a  laboratory  for  the  study  of  the  fixation  of  atmos- 
pheric nitrog:en.  The  demand  for  ammonia  for  fertiliser  amounts 
to  nearly  20,000,000  yen  each  year,  and  up  to  now  this  has  been 
supplied  solely  by  importation.  It  is  hoped  to  make  this  a  local 
industry  in  the  near  future. —./««/•««;  of  Elecfririti/. 
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NEW     BRITISH     AND     KEY     INDUSTRIES 
EXHIBITION. 


O.N"  Monday,  Octoher  7th.  as  stated  here  la.st  week,  a  new 
industrial  exhibition  was  opened  in  the  Central  HalJ,  West- 
minster, just  a  month  after  the  close  of  the  British  Scientific 
Product-s  Exhibition.  The  initiative  and  organisation  in  this 
instance  are  (hie  to  the  TarilT  Reform  l.*ajiue.*  'ITie  name 
chosiMi  for  the  exhibition.  New  British  and  "  Key  "  Indus- 
tries Exhibition,  is  rather  ambitious,  as  indicated  by  the 
singling  out  of  tungsten  as  a  key  metal,  as  is  done  in  the 
handbook. 

The  exhibition  is  compact;  many  firms  have  large  and  im- 
pressive stands,  and  atttention  is  drawn  to  the  pleasing  display. 
Ne.irlv  half  the  II-")  exhibitors  were  represented  at  tie  recent 
exhibition  at  King's  College;  in  many  cases,  however",  the 
exhibits  are  differently  arranged  or  of  lUfferent  kinds.  The 
handbook  is  conveniently  arranged,  but  does  not  cont«in 
much  detailed  information  besides  the  general  articles  on  the 
chief  industries.  The  expense  involved  in  such  an  under- 
taking, esiiecially  at  the  pre.seut  time,  is  very  heavy,  and  has 
to  be  met  by  voluntary  contributions.  No  charge  is  made 
to  the  public,  nor  has  any  c'harge  been  made  to  exhibitors 
for  s[xice.  The  exhil)ition  will  be  kept  cTpen  every  day  from 
11  to  8,  till  October  •ilth,  when  it  will  be  transferred  to 
Manchester  and  other  centres;  the  hours  and  date  might 
ha\e  been  mentioned  in  the  handbook. 

,:Mkssks.  H.vdfield'.s,  lyri).,  Heela  and  Ea.st  Hecla  Works, 
Sheffield,  have  excellently  arranged  exhibits  which  face  the 
visitor  on  entering;  most  of  these  will  be  familiar  to  visitors 
from  the  King's  College  exhibition.  The  variety  of  the  alloys 
of  iron  with  many  metals,  including  tantalum,  zirconium,  and 
sodium,  of  copper,  cobalt,  aluminium.  Sec,  is  very  great,  and 
further,  a  model  of  the  United  Engineers'  Society  building, 
of  New  York,  -254  ft.  high,  is  shown,  to  which  Sir  Robert 
Hadfield  has  frequently  referred  in  discussions  on  the  or- 
ganisation of  scientific  bodies  and  publications. 

Sib  W.  G.  Arm.stroxg,  Whitworth  &  Co.,  Ltd.,  exhibit 
samples  of  materials  used  in  manufacture  of  high-speed  tool 
steels.  sr>ecial  alloy  steels,  itc.  Tlie  millionth-measuring 
machine,  produced  by  Sir  Joseph  Whitworth  in  1835,  is  also 
on  view.  This  machine  will  show  a  difference  of  one-mil- 
lionth part  of  an  inch;  it  works  with  a  gravity  piece,  which 
drops  when  one  of  the  centres  is  slightly  receded. 

Messrs.  Firth  *  Soxs,  Ltd.,  Norfolk  Works,  Sheffield, 
show  samples  of  bullet-proof  manganese  steel  and  of  non- 
magnetic manganese  steels;  further,  tungsten  (18  per  cent.) 
steel,  and  magnetos  (in  conjunction  with  the  British  L.  M. 
Ericsson-  it  MAxri-.iCTCRiNG  Co..  Ltd.,  Beeston,  Notts.). 
illustrating  the  use  of  ferro-tungsten  magnet  steel ;  nickel  and 
nickel  alloys,  including  the  Firth-Brearley  stainless  knife 
steels. 

Messrs.  Vickers,  Ltd..  Vickers  House.  Westminster,  S.W.. 
utilise  their  central  stand  for  demonstrating  the  testing  of 
their  magnetos  under  actual  test  conditions.  Magnetos  with 
a  6-mm.  gap  for  six-  and  eight-cylinder  engines  are  sparking 
continuously,  and  an. engine,  )-un  for  demonstration  at  '2.000 
revolutions,  sends  a  rapid  succe.ssion  of  sparks  up  a  slightlv 
diverging  spark  gap  of  10  mm.,  arranged  like  a  lightning 
arrester  of  the  horn  type.  The  various  other  exhibits  of 
the  fii-m  are  similar  to  tho.se  shown  at  King's  College,  and 
will  be  lemembered  by  visitors. 

The  British  Aluminium  Co.,  Ltd.,  109.  Queen  Victoria 
Street.  E.G.  4. — Ahiiuinium  is  well  represented  by  this  com- 
pany, which  exhibits  the  ores,  intermediaries,  and  by-pro- 
ducts. Ingot,  sheet,  lod,  bar,  .sections,  tube,  wire,  powder. 
&c..  are  exhibited,  as  are  also  alloys  containing  aluminium. 
Articles  illustrating  the  use  of  aluminium  in  aeronautical, 
automobile,"  eleetrical.  and  other  industries  are  on  view,  to- 
gether with  articles  showing  the  dome.--tic  uses  of  aluminium. 
We  were  interested  in  noticing  among  these  exhibits  a 
small  aluminium  commutator,  field  coils  wound  with  alumi- 
nium wire,  and  an  aluminium  tiollev  head. 


10,044.    "  Keceivinf:      iimJ      repelling      syscuiiis      (or      telcgraphv."    J.      S,   "T 
WniiER!.   (K.   C.   Cos).    Octobor   2nd.  '■[ 

16.040.    "  .Methods    for    decectin(i    variable    eleceric    currents    in    the    «a."   - 
F.   B.   YoCNc.    October  and. 

16,054/5.    ••  Electric    switches."    J.    -A.    Ckakikkk   &    J.    B.    Tlckhk.      Octo- 
bor 3rd. 

~lG,13(i.    "  Electric    v.icuous    bulb-lhernionic    devices"       J.    EltiiKiNK-MuRRAV.    , 
October  4th. 

16.137.  "  Detection   ol   conductirg-bodies  submerged    in   electrolyte."    A.   G. 
loNlbKs.   W.  Jbvon;.  &   F.    B.   Yoi  stc.     October  4th. 

16.138.  "  Wireless-signalling      systems."    Bkitisii      Tuomsos-Houston      Co. 
(Ijcneral    Electric  Co.).    Octobor  4th. 

16,142.    "  Eleclru-pl.iting    .ind    t  lectroMzleuning    apparatus.     A.   Nsss.     Octo- 
ber  4th. 

16,179.    "  Electric    heat-regulating    switches."      .\.    A.    Buck.      October    Sth 
(Switzerland,    March    llthj 

16,193.    "  Torsion   dynamoineters."     H.   Boi..\s  &    P.^hn.u-l  &   Sons.     Octo-    ' 
U-r   5th. 


16.217.     "  El«trical    opii 


electr 


of    ri"cording,    &c.,    instruinenis 


PUBLISHED   SPECIFICATIONS. 


'I'he  numbers  In  parentheses  are  those  under  which  the  specifications  will 
be   printed   and   abridged,   and   all   subsequent   proceedings   will    be   taken. 

I.0XT.  , 

l6,IG;j.  Call  dIstkibutisc  svsit.Ms  fok  iklepiione  exchanges.  Western 
KIt-clric  Co.  &   L.   I'olinkowsky.    July   13th,  1917.     (118,864.) 

12,857.     Electric.u,     kbsistancbs.       V.      :\.      Ross.        September     7ih,     1917.  ' 
(118,878.) 

12.959.  DvSAMcHELECTRic  M.^ciiiNES.  Hon.  Sir  C.  A.  Parsons  A:  A.  H.  Law. 
September  10th,   1917.     (118,880.) 

13,139.  Brush  and  terminal  cont.vct  mechanism  of  tJvNAMO-w.EcrRic 
MACHINES.     J.  Stone  &  Co.  &  A.   H.   Darker.     September  13th,  1917.    (118,886.) 

13,192.  Automatic  telephone  sUB-STAnON  mechanism.  A.  E.  Stevens. 
September  14th,  1917.     (U8,889.) 

13,541.  Telephone  exchange  svsiems.  Western  Electric  Co.  September 
'-••ind,   1916.     (109,815.) 

13.559.    Current  motors.     A.  L.  Munn.     September  20th,  1917.     (118,899.) 

13,681.,  Detective  and  protective  devices  for  electric  cables.  C.  J. 
Beaver,  A.  F.  W.  Richards  &  E.  A.  Claremonl.  September  22nd,  1917. 
(118,902.) 

15,210.  Electricallv-heated  soi  OER1NC  ir'os.  E.  Caretta.  October  19th, 
1917.     (118,928.) 

15,232.  CiiANOE-sPEEU  GEARS.  O.  von  Zweigbergk.  October  19th,  1917. 
(118.929.;    . 

17,095.  Allovs.  British  Thomson-Houston  Co.  (General  Electric  Co.). 
November  20th,  1917.     (118,947.) 

17,377.  Electric  storage  batteries.  R.  L.  Smith.  M.*y  17th,  1917. 
(116,256.) 

18,860.  Rotary  held  magnets.  .Aktiebolaget  Ljungstroms  .-Vni^iurbin  De- 
cember 19th,  1916.     (112,441.) 


(To   he  cnmliided.) 


1918. 

:i.lOli.     Kli.  ,    ,  I  l:.    t-aw»sett   S;    H.    Par.  1  Jl   :,    191S. 

(118,984.) 

3,418.  High-voltage  distributors  for  electric-ignition  apparatus.  Akl.- 
Gcs.    Brown,    Boveri  et   Cic.     March    14th,   1917.     (114,825.) 

4,000.      INTERN.\L-C0MBUST10N       ENGINES      HAVING      ELECTRIC      IGNITION.         R.       W. 

Maudslay  &   Standard    Motor   Co.     March    7th,    1918.    (118,801.) 

4,613.      Al-PAR.VTLS     FOR      TIIEKAPECI IC     TRKj\TMENT     BV     MEANS     OF     ELECTRIC     AND 

OTHKR  FORMS  OF  RADUNT  ENERGY.     \V.  J.  Smvlh.     March  loth,  1918.     (118,993.) 
4.640.     Electric    motor   controllers.     Igranic    Electric    Co.    (Cutler-Hammer 
Manufacturing    Co.).      March    15lh,   1918.     (118,994.) 

4.749.  Sicnallinc-apparatus  for  auto.m.\tic  telephone  system.  a.  E. 
Stevens.     September  14th,   1917.     (Divided  Application  on  13,191/17.)     (118,805.) 

6,466.     Electricity     meters.     Landis    &     livr     Akt.-Ces.    April    19th,    1917. 
(115,627.) 
7,667.     ElectrolyticjU.    production    of    zi.vx.      G.    H.    Clevenger.     May    7tlT, 

1917.  (115,847.)  >. 

7.750,  Governing  means  for  fluid-pressche  turbines.  Brush  Electrical 
Engineering  (io.  (Akticbolaget  Ljungstroms  .Anglurbian.)  May  8th,  1918. 
(118,821.)  >v 

9.074  Means  for  controlling  electric  circuits.  British  Thomsdn- 
Houston    Co.    (General    Electric    Co.).    June   Isf,    1918.     (119,016.) 

9,082  Interlocking-  plug  switches  for  electric  -circuits.  H.  Siokes. 
June    1st,    1918.     (119,017.) 

9.285.  .Manuf.\ctuke  of  carbon  electrodes.  B.  E.  D.  Kilburn  (.N'orske 
.\ktie-selskab  (or  Elektrokemisk  •  Industri,  Norsk  Induslri-Hypotekbank). 
January    9th.   1918.     (Divided   application   on   551/18.)     (119,018.) 

10,306.  Electric  slCN\u.tNG  systems,  more  particularly  for  use  in  mines. 
.Automatic  Telephone  Manufacturing  Co.,  and   Remington  Co.     February  22nd, 

1918.  (Divided    application    on    12,199 '17.)     (118,828.) 


NEW    PATENTS   APPLIED    FOR,    1918, 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    for    this    journal    by    Messrs.    Sefton-Jonbs,    O'Dbll    , 
Stephens   (succeswrs    ,o   W.    P.  Thompson  &  Co.,  of    London).   Charle 
Patent   Asent>    J^.     H'/h    Holborn,    London.  W.C.I 


'''■""■      ■    '^  J.     K.    Be-vrd    &    Elk  i 

Liu.         S,p[clllU-    .        ..,..i:;, 

xJ^'tl''- J' ''"''"'l'     devices     (..r     wireless     telegraph     r.ceiving-apparatt 
W.    ,M.    .Mather.    September   30th. 

15.868.  "Electric     inc.ind.-sceni     lamn-."     Hkiti-h      lii..^,,,  ,.,.h,„^„,s 
(General    Electric   Co.).     September   :KJ( 

15.869.  "Electrical     welding-appar;.! 
(General    Electric    Co.).     September   3u,: 

13,945.     "Manufacture   of    incandesc.n,    .   .cu,c    ,.,„.„.  I^ritism    Ihom- 

Houston    Co.    (General    Electric    Co.).      October    1st. 

15,953.     "  Dynamo-eleclric    uLnchines."    W.   A.    Pric--.     October   1st. 

15,957-  "  Driving-mcch.inism  lor  ignition  apparatos  of  inlernal-conibu~ 
engines."    H.   H.   S.addington      October  Ist. 


*  Ef.F.c,  Rev..  October  11th.  isn> 


Electroscope  Cautions.  —  When  a  delicate  gold-leaf 
elccti'osLoiH'  IS  um'iI.  considerable  care  should  be  taken  to 
prevent  daiiiago  K)  the  gold  leaves.  Only  a  very  .small  charge 
mu.st  be  given  to  such  an  instrument.  If  it  is  de.'jired  to 
experinicnt  with  larger,  charges,  make  up  a  rough  electroscope 
with  Dutch-metal  leaves,  which  are  not  nearly  so  easily 
damaged,  and  far  more  readUy  repaired.  It  isnecessary  to 
keep  the  cap  of  the  instrument  free  from  dust,  but  cara 
should  be  exercised  in  dusting.  Too  vigorous  application  of 
the  .silk  may  e-xcite  the  cap  sufficiently  to  drive  the  leaves 
too  far  apart,  and  strain  them  at  the  point  where  they  aJ6 
attached.  Ihe  electroscope  should  be  put  right  away  in  a 
cupboard  when  an  influence  machine  is  to  be  used.  A  cor- 
respondent states  that  he  once  spent  several  hours  making 
a  particularly  delicate  electroscojje  and  then  absent-mindedly 
left  it  on  the  table  about  six  feet  from  a  Wimshurst  machinfi, 
with  the  result  that  the  leaves  were  torn  off  by  the  indutjeef 
charge,   and   flri\en   tv  opposite  sides  of  the  gla.ss  case. 
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THE     UTILISATION     OF     SURPLUS 
ENERGY. 


The  question  how  best  to  utilise  the  sui-plus  energy 
available  from  a  hydro-electric  installation  during  light- 
load  periods  is  one  of  great  interest  and  importance. 
Obviously,  if  a  load  factor  of  100  per  cent,  can  be  secured, 
the  cost  of  the  kilowatt-hour  will  be  greatly  reduced,  owing 
to  the  distribution  of  the  fixed  charges  over  a  greater 
output ;  even  with  the  most  diversified  industrial  and 
domestic  demands,  it  would  be  unduly  optimistic  to  hope 
for  a  load  factor  much  above  50  per  cent.,  so  that  in 
general,  by  raising  the  load  factor  to  100  per  cent.,  it 
should  be  possible  to  reduce  the  fixed  charges  per  unit  by 
about  one-half.  The  running  charges  being  small,  the 
resulting  total  cost  per  unit  wquld  be  extremely  low.  In 
the  case  of  a  steam-driven  station  the  advantage  would  not 
be  so  great,  owing  to  the  proportionately  increased  cost  of 
fuel  and  labour  ;  but  subject  to  this  (lualification,  the' gain 
is  very  important.  It  is  often  suggested  that  one  of  the 
best  methods  of  thus  filling  up  the  valleys  in  the  load  curve 
is  to  install  electrochemical  or  electrometallurgical  plant, 
working  on  processes  which  can  be  regulated  according 
to  requirements  without  afi^ecting  the  value  of  the  product ; 
a  correspondent  of  the  Revue  Gi'tierale  de  V Eledrkite  has 
suggested  an  ingenious  system  for  the  utilisation  of  surplus 
energy,  or,  more  generally,  we  would  say  surplus  plant' 
capacity.  He  proposes  to  produce  oxygen  and  hydrogen  by 
the  electrolysis  of  water,  and,  as  the  market  for  hydrogen 
gas  is  restricted,  to  utilise  it  for  the  extraction  of -nitrogen 
from  the  air  by  the  simple  process  of  combustion,  the 
nitrogen  being  afterwards  employed  in  the  manufacture  of 
calcium  cyanamide  and  syuthetio  ammonia,  from  which 
nitric  acid  can  be  readily  obtained.  The  nitrogen  and 
oxygen  can  also  be  used  for  the  production  of  nitric  acid 
by  means  of  the  electric  arc,  and  the  manufacture  of  nitrate 
of  ammonia  provides  another  outlet  for  the  products  of  the 
works.  In  times  of  peace  there  is  a  continual  demand  for 
cyanamide  and  ammonium  nitrate  as  fertilisers,  a  demand 
which,  under  the  new  conditions  of  intensive  agriculture 
that  will  obtain  in  the  future,  is  certain  to  increase  ;  at  the 
same  time,  while  we  hope  there  will  never  be  another  great 
war,  it  is  impossible  to  exclude  that  eventuality  from  con- 
sideration, and  the  possession  within  our  own  borders 
of  sources  from  which  high  explosives  can  be  obtained,  a 
precaution  so  strongly  advocated  by  Mr.  E.  K.  8cott  both 
before  and  during  the  war,  will  constitute  a  valuable  safe- 
guard. We  do  not  suggest  that  the  process  above  referred 
to  is  the  only  one  applicable  to  the  purpose  in  view— the 
utilisation  of  surplus  plant  capacity — or  even  the  best  one  ; 
but  its  simplicity  aud  elasticity  render  it  worthy  of  con- 
sideration, and  when  we  proceed  to  the  erection  of  big 
central  power  stations  it  will  be  A  matter  of  the  first  import- 
ance to  provide  them  with  ancillary  factories  suitable  for 
the  purpose  of  maintaining  the  de.mand  upon  the  costly 
generating  plant  at  a  load  factor  approaching  100  per  cent. 


[335] 


386 


THE     ELECTRICAL     REVIEW.   [Vol.  83.    Xo.  2,135,  October  2.-.,  191S. 


EvKXTS   are   movinir    rapidly    in   «i'ii- 
Belgian  and       „j>j.ti(,„   ^-jth  the  war,  and   in  regard  to 
Swedish  ,      .    ,.  ,         ,  .  ,    ,  , 

Kailwavs.  '''"•'  '"diiect  results  which  have  been  pro- 
duced in  neutral  countries  through  the 
condition  of  hostilities.  The  watt^iword  everjwhere  now  is 
independence  of  external  resources  as  far  .is  any  country's 
internal  conditions  will  permit.  In  the  case  of  Sweden, 
whose  native  coal  supplies  are  practically  insignificant,  the 
comparative  scarcity  of  imports  of  coal  during  the  war  has 
brought  about  circumstances  in  that  country  which  it 
is  hoped  will  not  recur  at  any  future  period.  The 
railways  there,  despite  the  alteration  of  many  locomotive 
furnaces  so  as  to  permit  of  the  use  of  wood  fuel,  have 
keenly  felt  the  shortage  of  coal,  which  has  become  accen- 
tuated as  the  weary  war  months  have  passed  away.  Recog- 
nising the  gravity  of  the  situation,  the  Swedish  Cxovernment 
as  far  back  as  December,  1 9 1 .3,  instructed  the  State  Rail- 
way authorities  t6  investigate  the  question  of  the  conversion 
of  the  State  Railways  to  electric  traction,  and  the  end  of 
September  this  year  has  witnessed  the  conclusion  in  its 
main  features  of  the  protracted  inquiry.  The  preliminary 
report  states  that  it  is  necessary  to  introduce  electric  loco- 
motion partly  on  the  ground  of  the  enormous  increase  in 
the  prices  of  coal — that  from  Uerman  sources  is  threatened 
with  a  further  advance  due  to  an  export  tax  after  the 
war — and  partly  owing  to  the  necessity  for  extending  the 
railway  system.  It  is  considered  by  the  railway  authorities 
that  the  work  of  transformation  could  be  completed  in  a 
term  of  10  years,  and  for  this  purpose  there  are  available 
the  water  powers  of  the  Lagan,  Gota  River,  Motala  River, 
Dal  River,  Indals  River,  the  Ume  River,  and  power  plant 
on  the  Lule  River.  The  requisite  waterfalls  are  in  Govern- 
ment ownership,  and  several  great  power  stations  are 
already  in  operation.  It  is  calculated  that  the  power 
available  would  allow  of  the  laying  of  mains  also  for  the 
supply  of  light  and  power,  particularly  for  the  use  of  agri- 
culturists, and  it  is  stated  that  the  apprehension  that  the 
plant  might  be  damaged  during  war-time  has  been 
overcome. 

The  s  tuation  of  Belgium  is  not  precisely  the  same  as 
that  of  Sweden.  When  the  whole  of  Belgium  has  been 
cleared  of  the  enemy,  it  is  thought  that  many  of  the 
railways  will  be  found  to  have  been  destroyed,  and  the  work 
of  reconstruction  will,  consequently,  have  to  be  commenced. 
Before  the  war  the  railway  system  of  Belgium  was  the 
greatest  throughout  the  world  in  proportion  to  the  country's 
superficial  area.  Some  time  ago  the  Belgian  Governraent, 
among  the  various  Commissions  appointed  to  prepare 
schemes  for  the  restoration  of  the  country  on  the  termina- 
tion of  hostilities,  nominated  a  Railway  Commission  to 
draw  up  a  report  on  the  position,  and  this  Commission  has 
reached  the  conclusion  that  it  will  be  more  advantageous 
to  adopt  electric  than  steam  locomotion  on  the  whole  of  the 
railway  network.  This  decision  has  not  been  prompted  by 
any  scarcity  of  coal,  although  the  coal  production  in  pre- 
war days  was  only  able  to  satisfy  the  domestic  requirements, 
seeing  that  exports  and  imports  were  approximately 
equal.  It  is  considered,  however,  that  the  near  future  will 
present  a  favourable  opportunity  for  proceeding  with  a 
gigantic  change  for  the  improvement  of  the  means  of  com- 
munication, which  would  scarcely  have  been  undertaken,  as 
far  as  can  be  seen,  but  for  the  war. 


A   PROBLEM    of    considerable    interest 
The  New  Hydro-    has   arisen    in    France    which    also   has 

Electric  Works     •    ,.      ^         ,■     ,•  ,         

in  France.        indirect  application  to  other  of  the  Allied 

countries.  It  relates  to  the  hydro- electric 
works  which  have  been  erected  for  the  execution  of  war  con- 
tracts during  the  course  of  hostilities,  on  land  or  riparian 
property  requisitioned  by  the  military  authorities  for 
this  purpose.  What  France  has  accomplished  in  this 
direction,  partly  owing  to  the  scarcity  of  coal,  will 
only  be  known  definitely  after  the  conclusion  of  the  war. 
Many  manufacturers  in  the  early  period  of  the  war  were 
encouraged,  if  not  compelled,  by  the  Ministry  for  Armaments 
to  establish  new  installations  very  promptly,  the  first  result 
being  the  presentation  by  some  speculators  of  such  extor- 


tionate demands  for  the  transfer  of  their  rights  as  t^ 
threaten  to  bring  about  the  failure  of  the  schemes.  Pndci' 
the  existing  law  the  projected  works  could  not  be  declared 
of  public  utility,  as  it  was  impossible  to  do  so  if  tiie  water- 
fall was  not  intended  for  the  supply  of  energy  to  the  ]uiblic. 
In  onler  to  overcome  this  difficulty  the  Government  requi- 
sitioned the  properties  in  (|uestion,  and  it  was  then  possible 
to  beuin  operations.  This  step  merely  served  to  ])ostpone 
the  problem,  as  the  effects  of  the  requisition  will  cease 
with  the  discontinuance  of  the  war,  when  the  owners  of  tin 
lands  will  be  able  to  demand  the  payment  of  a  considerable 
sum.  or  the  return  of  their  property.  The  manufacturer 
will  then  either  have  to  submit,  and  become  financially 
burdened  with  a  dead  load  on  Ids  undertaking,  or  he  will 
prefer  to  abandon  the  works,  with  the  result  that  a  source 
of  power  will  incur  the  risk  of  being  no  longer  utilised. 

It  is  considered  that  this  eventuality  is  all  the  more 
regrettable,  inasmuch  as  a  general  Bill  awaiting  consideration 
— the  Hydro-Electric  Works  Bill— provides  that  works  for  the 
utilisation  of /alls  exceeding  a  yield  of  .'jOO  kw.  shall  form  the 
subject  of  a  concession,  whatever  be  their  object,  and  be  capable 
of  benefiting  by  the  right  of  expropriation  of  the  land  or 
projierty  concerned.  On  the  other  hand,  the  Bill  further 
provides  that  the  owners  of  existing  installations  can  elect 
to  place  themselves  under  the  proposed  new  refjime  or  remain 
subject  to  the  present  laws,  but  on  condition  that  the  under- 
taliings  revert  to  the  State  on  the  expiration  of  a  period 
of  7.j  years.  Such  arrangements,  in  the  ojiinion  of  M.  G. 
Tochon,  as  published  in  Ulnformatioii  of  October  Isfe, 
would  compromise  the  fate  of  the  falls  brought  into  use 
during  the  war,"  and  cause  serious  prejudice  to  the 
national  economy.  The  Government,  however,  has  desired 
to  obviate  this  by  causing  undertakings  representing  a 
capacity  of  over  500  KW.  to  benefit  Ijy  the  first  clause  of  the 
Bill  relating  to  the  definite  continuance  of  public  works 
carried  out  during  the  war.  This  Bill — the  War  Works 
Bill— relates  chiefly  to  railways,  roads,  works  at  seaports  and 
inland  navigation  improvements,  aviation  camps,  and  hydro- 
electric works  which  have  been  executed  without  the 
fulfilment  of  the  legal  formalities  applicable  to  permanent 
works.  Most  of  those  works  will  be  capable  of  being 
adapted  for  peace  purposes,  arid  will  have  to  be  continued, 
and  it  will,  therefore,  be  necessary  on  the  cessation  of 
hostilities  to  decide  which  shall  be  maintained  and  which 
shall  be  discontinued.  As  a  consequence,  it  will  be  essential 
to  preserve  those  works  which  have  been  erected  on 
requisitioned  property  from  losing  their  position  imme- 
diately on  the  return  of  peace.  Under  these  circumstances, 
the  first  clause  of  the  War  Works  Bill  provides  that  until 
the  expiration  of  two  years  from  the  year  of  the  termination 
of  hostilities,  no  action  can  be  taken  liy  landed  property- 
owners  for  the  return  of  lands  occupied  by  militaiy  requi- 
sition, and  serving  for  public  purposes,  without  the  legal 
formalities  appertaining  to  peace  times  being  fulfilled. 

If,  on  the  arrival  of  the  apin-opriate  time,  it  be 
decided  to  continue '  the  war-time  established  works,  a 
decree  will  be  issued  by  the  Council  of  State  equivalent  to 
a  declaration  of  public  utility.  This  will  have  the  effect 
of  exempting  the  (government  from  the  observance  of  the ' 
formalities  under  the  old  law  of  1841.  in  so  far  as  inquiries 
are  to  be  made,  and  then  the  expropriation  will  be  proceeded 
with  and  the  compensation  settled,  as  provided  for  under 
that  law.  As.  however,  there  could  be  no  question  in  the 
present  state  of  legislation,  as  already  previously  explained, 
of  submitting  hydro-electric  works  established  during  the, 
war  for  military  purposes  to  the  procedure  applicable  to 
public  works,  the  War  Works  Bill  stipulates  that  these 
particular  works  shall  benefit  Ijy  the  period  of  two  years, 
during  which  the  right  of  action  shall  not  lie  in  regard  to 
requisitioned  lands,  although  the  capacity  of  the  under- 
takings concerned  must  exceed  .">00  K\v.  The  limitation 
to  works  Of  over  this  power  is  due  to  the  fact  that  a  con- 
cession is  provided  for  in  the  Hydro-Electric' ,^ Works  Bill 
before  the  Chamber  of  Deputies  only  in  the  case  of  works 
of  this  size,  whilst  the  other  installations  of  lower  powers 
will  remain  subject  to  the  authorisation  under  which  they  were 
created,  and  will  consequently  escape  reversion  to  the  State. 
The  period  of  two  years  has  been  fixed  because  the  Government 
hopes  that  in  the  meantime  the  general  Bill  relating  to 
hydro-electric    works    will     be    adopted    by    Parliament. 
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ELECTRIC     TRACTION     ON     THE     CENTRAL 
ARGENTINE     RAILWAY. 


{Co7itinmd  from  page  365.) 
The  high-  aud  low-pressure  portions  of  the  turbines  are  in 
-cparate  cylinders,  the  high-pressure  cylinder  being  of  cast- 
-teel  ;  this  was  steamed  with  superheated  steam  for  24  hours 
both  before  and  after  blading.  The  rotor  shafts  and  drums 
are  forged  solid  of  steel  with  a  tensile  strength  of  35  to  40 
tons  and  an  elongation  of  20  per  cent.  The  blades  are  of 
brass.  Between  the  turbine  and  tb^  hand-  or  electrically- 
operated  main  exhaust  valve  is  an  atmospheric  release  valve. 
The  speed  between  no  load  and  maximum  load  can  be 
varied  5  per  cent,  up  or  down  while  the  turbine  is  running, 
and  can  be  controlled  from  the  switchboard  by  electrical 
means. 

The  condensing  water  is  taken  from  a  pump  house  on 
the  River  Lujan  through  two  2  7- in.  diameter  pipes  about 
."iOO  yards  long,  and  is  discharged  into  a  small  creek  some- 
what nearer  the  power  station. 

I^The  condenser  shells  are  cast-iron,  and  the  tube  plates 
are  of  rolled  brass  1^  in.  thick.  The  tubes  are  of  f  in.  ex- 
ternal diameter,  and  are  of  solid  drawn  copper  of  No.  IK 
s.w.G.  Aluminium  blocks  are  fixed  in  the  water  chambers 
in  metallic  contact  with  the  tube  plates. 

The  circulating  water  pump  bodies  are. of  cast-iron  and 
ihe  imjaellers  are  of  gun  metal.     The  motors  are  housed  in 


Fig.  7. — Interior- OF  Sub-statiox. 


a  steel-framed,  corrugated-sheet-iron  house  erected  on  a 
■v\ooden  jetty  ;  one  side  of  the  jetty  consists  of  two  screens 

■  'f  expanded  metal,  arranged  so  that  one  screen  at  a  time 
'■an  be  raised  for  cleaning. 

In  addition  to  the  main  circulating-pump  motors,  the 
jetty  carries  a  centrifugal  pump  capable  of  delivering  :!00 
gallons  per  minute  against  a  head  of  either  20  or  95  ft. 
This  supplies  water  thi-ough  a  0-in.  diameter  pipe  either  to 
the  purified  water  reservoir  or  direct  to  the  storage  tanks  in 
the  ])innp  house.  Two  motor-driven  air  exhausters  are  also 
located  in  the  pump  house,  each  capable  of  producing  in 
three  minutes  a  vacuum  of  20  in.  in  any  one  of  the 
main  pumps,  including'  its  suction  pipe  and  discharge  pipe 
up  to  the  discharge  valve. 

^The  main  pump  motors  are  started  by  means  of  oil- 
immersed  auto-starters,  consisting  of  two  separate  single- 
phase  transformers  and  the  starting  switch.  Each  motor  is 
connected  by  a  separate  cable  to  one  of  the  unit  distribution 
boards  in  the  power  house. 

Owing  to  the  swampy  natuie  of  the  ground  between  the 
river  and  the  station,  it  was  not  possible  to  lay  the  circu- 
lating-water pipes  direct  in  a  trench.     Instead  they  were 

■  Tected  on  cross  bearers  carried   by  pairs  of  wooden  piles 


driven  down  to  the  tosca.  The  cables  are  carried  on  angle 
irons  supported  from  tjie  cross  timbere.  The  pipes,  which 
are  of  steel,  are  lapped  with  tarred  Hessian  tape. 

The  alternators  are  totally  enclosed,  and  ventilated  by 
fans  on  the  rotor  which  draw  air  from  the  basement  through 
a  dry  air  filter  and  discharge  it  outside  the  engine  room. 
The  combination  of  an  alternator  and  a  step-up  transformer 
as  one  generating  unit  permitted  the  actual  alternator 
voltage  to  be  selected  so  as  to  give  the  most  simple  and 
robust  stator  winding  :  the  stator  slots,  which  are  com- 
pletely closed,  each  contain  only  one  conductor.  The  rotors 
are  of  the  built-up  plate  construction,  with  a  distributed 
winding  in  slots,  and  are  fitted  with  mild  steel  slip- 
rings. 

The  step-up  and  unit  transformers  belonging  to  each 
generating  set  are  housed  in  a  separate  chamber  in  the 
basement,  with  hatchways  in  the  engine-room  floor  through 
which  they  can  be  handled  by  the  crane.  The  chambers 
are  ventilated  by  fans  which  draw  air  from  the  basement, 
and  provision  is  made  for  running  off  the  oil  from  the 
transformers  to  the  outside  of  the  building  in  case  of  fire. 
Each  step-up  transformer  has  its  own  oil  cooler,  through 
which  the  oil  is  circulated  by  a  rotary  pump  driven  by  a 
10-H.P.,  440-volt,  three-phase,  squirrel-cage  motor.  The 
unit  transformers  are  air-cooled.  The  station  transformers 
are  situated  in  separate  chambers  at  the  ends  of  the  engine 
room  basement,  and  are  air-cooled. 

The  main  step-up  transformers  are  of  British  Westing- 
house  make,  of  the 
three-phase  shell  type, 
oil  -  immersed,  with 
mesh-star  connec- 
tions, and  are  rated 
at  4,8(J0  K.v.A. ;  the 
unit  transformers,  of 
similar  type,  are  of 
250-K.v.A.  capacity, 
and  the  station  trans- 
formers  of  1,250 
-K.v.A.  capacity.  The 
lighting  motor- 
generators.  made  by 
the  British  Thomson- 
Houston  Co.,  Ltd., 
comprise  each  a  55- 
KW.,  D.c.  generator 
driven  by  an  induc- 
tion motor,  with  a  10- 
KW.  battery-charging 
booster. 

All  main  switching 
is  carried  out  at 
20,000  volts.  The 
main  switchgear  is 
located  in  a  bay  on 
the  side  of  the  engine 
room  opposite  to  the 
pump  house  and  boiler  house,  the  operating  gallery  being 
raised  about  four  feet  above  the  engine-room  floor,  so 
that  the  operator  has  a  good  view  of  all  the  machines. 
The  generator  panels,  which  are  in  the  middle  of  the 
gallery,  are  set  round  a  recess,  so  that  all  the  instruments 
and  gear  can  be  seen  from  one  position  (fig.  4).  The  station 
transformer  and  feeder  panels  stand  on  either  side  of  the 
generator  panels,  parallel  to  the  axis  of  the  engine  room. 

Each  operating  panel  consists  of  two  cast-iron  plates 
built  into  a  wall  of  moulded  concrete.  11  ft.  high,  faced 
with  glazed  titles  ;  this  wall  is  set  forward  3  ft.  from  the 
main  panels,  and  at  the  back  carries  the  auxiliary  wiring, 
which  is  run  as  vulcanised  india-rubber-covered  cable  on 
porcelain  racks.  In  the  case  of  the  generator  panels,  the 
instruments  (of  the  edgewise  pattern,  and  comprising  an 
ammeter,  voltmeter,  power-factor  meter,  and  indicating 
wattmeter)  are  mounted  on  the  wall  above  the  upper  cast- 
iron  plate.  Below  them  are  the  red  and  green  indicating 
lamps  which  show  whether  the  oil  switch  is  closed  or  open. 
The  upper  cast-iron  plate  carries  the  oil-switch  operating 
handle,  and,  interlocked  with  it,  the  handles  controlling 
the  cable  and  bus-bar  isolating  switches.  Below  the  oil- 
switch  lever   are   the   automatic  trip  coils,  and   above  it 
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the  time-limit  fuses.  Tlie  volUige  regulator  is  mounted 
ou  the  wall  to  the  left  of  the  plate.  The  bottom  plate 
carries  the  integrating  wattmeter,  the  exciter  tield  switch, 
the  governor  control  switch,  and  the  change-over  switches 
for  the  voltage  regulator  and  the  ammeter. 

In  front  of  each  generator  panel  is  a  pedestal  carrying 
the  exciter  ammeter  and  voltmeter,  and  the  handwheel 
which  operates  the  exciter  tield  rheostat,  mounted  on  an 
intermediate  floor  in  the  biuseinent.  A  second  pedestal 
carries  the  transmitter  of  an  electrically-operated  telegraph 
hy  means  of  which  the  switchboard  attendant  can  commu- 
nicate with  the  driver  when  synchronising.  Similar 
instruments  mounted  at  the  front  of  the  gallery  give 
communication  to  the  boiler  house. 

The  main  panels  are  formed  of  moulded  concrete  cubicles 
5  ft.  wide  ;  the  main  wall  is  0  in.  thick,  and  the  sides  of 
the  cells  are  4  in.  thick.  Intermediate  floors,  1  in.  thick, 
separate  each  cubicle  into  five  storeys,  which  (starting  from 
the  bottom)  are  occupied  as  follows  :  — 

(a)  Potential  transformers  (fig.  .'))  ;  (It)  cable  isolating 
switches  and  current  transformers  ;  (r)  oil  switch  (fig.  i;)  ; 
(<i)  bus-bar  isolating  switches  ;  (e)  bus-bars.  The  different 
compartments  are  protected  by  screens  of  expanded  metal 
interlocked  with  the  main  switch,  so  that  they  can  be  opened 
only  when  the  switch  is  open.  The  whole  structure  was 
moulded  in  position,  the  holes  for  the  apparatus  Ijeing  cored 
out  so  that  no  cutting  of  the  work  was  required.  Porcelain 
only  is  used  for  insulation,  and  in  general,  connections  are 
made  with  bare  copper,  a  minimum  spacing  of  15  in. 
between  phases  and  to  earth  being  adopted  ;  where  there 
is  risk  of  conducting  fumes  causing  short  circuits,  the  leads 
are  covered  with  porcelain  tubes.  Small  wiring  in  the  cells 
is  kept  down  to  a  minimitm,  and  is  run  as  rubber-covered 
cable  on  porcelain  cleats. 

The  three  phases  of  each  high-pressure  switch  are  con- 
tained in  one  tank,  which  is  built  up  of  wrought-iron  plates 
with  special  stiffening  channels  to  take  care  of  the  maximum 
pressure  generated  in  the  tank  when  the  switch  opens  on  a 
fault.  A  vent  pipe  leads  from  the  top  of  the  tank  to  the 
outside  of  the  switch  cubicle,  to  carry  off  any  gases  that 
may  form.  The  leads  to  the  switch  terminals  are  intro- 
duced into  the  tank  through  cast-iron  "  U  "  bends  filled  up 
solid  with  compound.  Provision  has  had  to  be  made  for 
the  expansion  of  this  compound  in  hot  weather,  otherwise 
the  bends  or  porcelains  are  liable  to  crack. 

The  current  transformers  are  compound  filled  and  iron- 
clad. They  are  of  two  types,  one  suitable  for  mounting 
against  a  wall,  the  othev  passing  through  the  floors  between 
the  compartments  of  the  panels.  The  use  of  the  latter  saves 
floor  insulators  and  economises  space.  On  the  generator 
panels  current  transformers  are  provided  for  the  instruments, 
the  protective  devices,  and  the  voltage  regulators. 

The  potential  transformers  are  oil-immersed  and  self- 
cooled.  Isolating  switches  and  fuses  are  installed  between 
them  and  the  cable  terminals,  so  that  a  faulty  transformer 
can  be  isolated  from  the  rest  of  the  switchgear.  ^ 

The  unit  distribution  boards  are  built  up  of  enamelled 
slate  panels,  and  have  the  bus-bars  mounted  in  front  ; 
porcelain  handle  fuses  connect  the  bus-bars  to  studs  which 
pass  through  the  slate  tf>  the  mot<ir  leads  at  the.back.  The 
oil  switch  controlling  the  feeder  cable  from  the  unit  trans- 
former is  mounted  at  the  back  df  the  panel,  along  with  the 
lurrent  transformers  for  the  trip  coils  and  instruments. 
Bus-bar  isolating  switches  are  mounted  on  the  front  of  the 
incomii  g  feeder  panel. 

The  m;iin  mutor  distribution  boaijl  is  of  slate  panels 
similar  to  (he  unit  distribution  board.  It  is  surrounded 
with  expanded  metal  to  prevent  articles  from  falling  on  it 
from  the  en;.ine  rcom  floor  above. 

Feedeis  aie  run  from  the  station  distribution  board  to  the 
station  auxiliaries,  and  also  to  the  unit  distribution  boards, 
so  that  the  latter  can  be  made  alive  when  a  supplv  is  not 
available  from  the  unit  transformers,  ('.</.,  when  starting  up 
or  shutting  d  wn  a  generator.  In  order  to"  avoid  any  risk 
of  paialleling  a  generator  out  of  phase  through  its  unit 
transfo  m:r.  the  switches  on  the  two  feeders  to  each  unit 
distribution  board  (viz.,  frcm  the  unit  transformer  and  the 
station  distribution  board)  are  interlocked,  so  that  only  one 
can  be  closed  at  once.  They  are  also  so  arranged  that  the 
change-over  .from  one  supply  to  the  other  can  be  so  rjuickly 


effected  while  the  auxiliary  plant  is  running,  so  that  there 
is  no  appreciable  drop  in  the  speed  of  the  motors. 

.\t  each  end  of  the  switchboard  gallery  is  installed  a 
lio-volt,  D.c.  board  to  control  the  supply  from  the  lightinjj 
motor-generators  to  the  lighting  circuits  and  the  batteries. 
Two  250-ampere-hour  Tudor  batteries  provide  current  for 
the  indicating  lamps  on  the  main  switchboard,  the  trip  coils 
of  feeders,  electric  telegraphs,  and  a  stand-by  to  the  lighting 
system.  The  end  cells  of  each  battery  are  cut  in  or  out  of 
circuit  by  a  solenoid-operated,  remote-controlled  regulating 
switch. 

The  line  at  present  electrified  is  served  by  three  traction 
sub-stations.  The  buildings  are  all  steel-framed  structures, 
walled  with  brick  covered  with  armoured  cement  plaster. 
The  floors  and  roof  are  of  concrete  reinforced  with  Clinton 
fabric,  the  roofs  being  flashed  with  i|  in.  of  rock  asphalt. 
Provision  is  made  at  the  sub-stations  for  housing  the 
attendants. 

Each  building  is  divided  into  three  main  aisles,  the 
centre  one  containing  the  rotary  converters  and  trans- 
formers and  the  side  ones  containing  the  high-pressure  and 
direct-current  switchgear  respectively  (fig.  7).  There  is  a 
loading  bay  at  one  end,  into  which  a  siding  runs,  so  that 
railway  trucks  can  be  brought  under  the  overhead  crane 
which  traverses  the  whole  building.  Provision  is  made  for 
extension  of  the  building  at  the  end  away  frqim  the  loading 
bay,  when  it  is  necessary  to  install  further  converter  sets. 
The  basement  contains  the  main  transformers,  the  potentiali 
and  current  transformers,  the  high  and  low-pressure  feedere, 
rotary  field  rheostats,  and  battery.  On  the  first  floor  are 
situated  the  rotaries,  tjie  !SOO-volt  switchgear,  a  motor- 
generator,  and,  on  a  raised  gallery,  the  high-pressure 
operating  gear. 

The  high-pressure  gear  is  similar  to  that  in  the  power 
station  ;  the  bus-bars  are  sectioned  and  interconnected  by 
an  oil  sectioning  switch,  the  two  halves  of  the  bars  being 
fed  by  different  cables. 

The  direct-current  switchboard  is  built  up  of  panels  sup- 
ported on  a  pipe  framework.  A  single-pole  circuit-breaker 
with  overload  and  reverse  current  tripping  coils,  and  a 
knife  switch  which  isolates  the  circuit-breaker  from  the 
bus-bars,  are  mounted  on  a  marble  panel  at  a  height  of 
about  8  ft.  from  the  floor.  Marble  partitions  between 
adjacent  panels  form  separate  cubicles,  and  prevent  the  arc 
from  a  breaker  which  opens  on  a  fault  from  travelling  to  ■ 
adjoining  switches.  The  switches  are  operated  through 
wooden  rods  and  porcelain  insulators  by  handles  which 
project  through  cast-iron  panels  mounted  about  14  in.  in 
front  of  the  marble  slab.  In  this  way,  all  live  metal  in 
front  of  the  board  is  placed  out  of  reach  of  a  person  stand- 
ing on  the  floor.  The  generator  panels  carry  hand-wheels 
for  operating  the  rotary  field  rheostats,  whidi  are  mounted 
in  the  basement  directly  below  the  board.  Differential 
relays  are  provided  to  prevent  a  circuit-breaker  from  being 
closed  when  the  polarity  of  its  rotary  is  reversed.  These 
operate  in  conjunction  with  indicating  lamps  which  light- 
up  in  such  circumstances. 

At  present  there  are  three  1 ,000-KW.  rotary  converters  in 
each  sub-station,  made  by  the  British  Thomson-Houston 
Co.,  Ltd.  ;  they  are  compound-wound,  with  commutating 
poles,  of  the  six-phase  type,  diametrically  connected.  The 
normal  output  is  1,000  kvv.  at  800  volts,  and  they  can 
give  1,500  KW.  for  two  hours,  2,000  K\v.  for  10  minutes, 
and  3,000  Kw.  momentarily.  The  converter  transformers, 
made  by  the  British  Westinghouse  Co.,  Ltd.,  are  single- 
phase,  rated  at  375  k.v.a.,  oil  immersed,  and  naturally 
cooled.  The  station  and  lighting  transformers  are  of  the 
same  make  and  type,  the  former  (three  in  number)  being 
rated  at' 20  k.v.a.,  20,000/440  vfelts,  and  the  latter,  a  single 
unit,  at  10  k.v.a.,  440  110  volts.  A  B.T.H.  motor-generator 
of  5  KW.  gives  D.c.  at  110  volts,  and  a  Tudor  storage 
battery  of  .JO  a.h.  is  provided.  An  air  compressor,  made 
by  Messrs.  Alley  &  jVIcLellan,  and  Blackman  ventilating 
fans,  have  been  installed. 

The  rotary  converters  (fig.  7)  are  self-synchronising,  and 
are  started  from  tappings  on  the  low-pressure  side  of  the 
transformers  by  an  oil-immered  controller.  Provision  is 
made  for  coupling  negative  boosters  to  the  ends  of  the 
shafts  when  the  tratfic  increases  to  such  f\n  extent  that  the 
drop  in  the  track  rails  becomes  higher  than  desirable. 
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Special  precautions  liave  been  taken  to  reduce  to  a  minimum 
the  flashing.-over  which  is  liable  to  be  caused  by  heavy  short 
circuits  on  the  track.  With  this  object  the  commutator 
cones  have  been  covered  with  projecting  fibre  sleeves,  and 
all  earthed  metal  near  the  commutators  has  been  painted 
with  a  composition  made  up  of  half  gold  size  and  half 
liuseed  oil.  In  addition,  screens  are  fixed  between  the 
brush-holders  to  prevent  flashing  round  the  commutator. 
By  these  and  other  means,  the  number  of  flash-overs  was 
reduced  from  an  average  of  six  per.  month  during  the  first 
six  months  of  operation  to  an  average  of  two  per  month  for 
succeeding  months. 

The  transformers  are  mesh-connected  on  the  high-pressure 
side,  with  tappings  on  the  high-pressure  side  to  compensate 
for  \-ariations  in  the  supply  voltage  and  on  the  low-pressure 
side  for  starting.  The  tanks  are  ij-in.  boiler  plate,  with 
external  tubes  to  give  increased  cooling  surface.  They  are 
mounted  on  rollers,  so  that  when  the  core  has  been  lifted 
by  the  overhead  crane  the  tanks  can  be  run  out  of  the 
chamber  and  the  core  set  down  on  a  drip  tray  for  examina- 
tion. The  chambers  are  ventilated  by  ducts  carried  up  to 
the  roof  to  Barrel  ventilators  ;  cooling  air  is  drawn  from 
outside  the  station  by  motor-driven  fans,  and  passed  round 
the  foundations  of  the  converters  into  the  transformer 
chambers  through  an  expanded  metal  opening  in  the  door. 

The  auxiliary  equipment  of  each  sub-station  includes  a 
bank  of  three  single-phase  transformers,  which  gives  a 
supply  to  the  motor-generator,  air  compressor  used  for 
cleaning  purposes,  ventilating  fans,  and  the  lighting  trans- 
former. The  motor-generator  gives  a  direct-cuiTent  supply 
at  110  volts  for  charging  the  battery  used  for  the  tripping 
and  indicating  circuits  and  emergency  lighting. 
(To  he  contmued.) 


AN     ELECTRIC     WORLD     GIRDLE. 


Bv  EDWARD  RAYMOXD-BAKKER. 


Ix  the  article  published  in  the  Times  Trade  Supidemenl 
for  Septembei'  entitled  "  An  Imperial  Cable,"  ilr.  Llewellyn 
Preece,  il.Inst.C.E.,  JI.I.E.E.,  discusses  the  practicability 
of  installing  and  working  profitably  what  he  considers  "  the 
most  economical  Imperial  telegraph  system  " — viz.,  "  one 
long  electric  girdle  round  the  globe" — consisting  of  27,000 
miles  of  submarine  cable  and  3,00()  miles  of  landline  across 
Canada,  with  an  additional  separate  cable  between  India 
and  Jlauritius.  This  system,  following  an  all-red  route, 
Mr.  Preece  says,  "  could  only  be  installed  by  the  joint 
Governments  "  of  the  British  Empire. 

In  reply  to  your  kind  invitation,  the  writer  is  pleased  to 
offer  the  following  remarks  under  the  clear  understanding 
that  they  apply  solely  to  what  he  considers  to  be  the  much 
too  superficially  considered  scheme  as  described  by  .Mr. 
Preece,  and  not  to  any  other  well  thought-out,  practicable, 
.  and  safeguai'ded  project,  which  also  does  not  ignore  the 
reasonable  rights  and  interests  of  the  pioneer  cable  com- 
panies to  whom  the  British  Empire  owes  a  debt  which  can 
never  be  adequately  paid. 

Among  the  reasons  gi\en  by  ilr.  Preece  for  undartaking 
such  a  comprehensive  and  extensive  system  is  that  "the 
maintenance  of  this  league  will  be  possible  only  if  all  the 
principal  countries  are  linked  together  on  one  special  system 
of  sulmiarine  cables,  so  that  each  can  be  in  touch  with  all 
the  others  at  all  times,"  and  that  "  far  more  personal  inter- 
change of  information  is  retpusite,  and  the  Governments  of 
all  these  countries  must  have  at  their  disposal  a  system  of 
telegraphic  communication  so  reasonable  in  cost  that  all 
their  messages  shall  be  rapidly  transmitted  and  immediately 
answered,  fuid  all  occasions  of  misunderstanding  avoided." 

As  to  -wliether  such  a  system  could  be  installed  and 
worked  profitably  at  a  rate  of  ^d.  or  Id.  per  word  for  Press 
news,  and  at  a  flat  rate  of  I'd.  or  3d.  per  word  for  Govern- 
ment and  private  messages,  Mr.  Preece  is  of  opinion  that  it 


would,  because  "  if  it  were  possible  to  supply  each  country 
daily  with  ample  news  from  all  the  other  countries  the 
cable  system  would  be  filled  with  traffic  throughout  the 
24  hours." 

The  capital  outlay  for  a  complete  new  ring  should,  ^Ir. 
Preece  thinks,  not  exceed  £7,000,000.  "But  as  there  is 
no  apparent  reason  why  the  Pacific  cable  should  not  form  a 
section  of  the  ring,  the  actual  expenditure  should  not  exceed 
£.5,000,000." 

.\s  to  its  proving  profitable  at  the  rates  above  mentioned, 
Mr.  Preece  says, "  the  total  revenue  could  thus  be  £800,000 
and  the  expenditure  £7.50,000."  ■ 

Now,  Sirs,  the  object  in  view,  viz.,  facilitating,  cheapening, 
and  expediting  communication  between  Great  Britain  and 
the  Dominions,  is  one  with  which  every  one.  and  more 
especially  the  mercantile  fraternity  of  all  these  countries. 
will  cordially  sympathise,  as,  indeed,  with  any  sound  scheme 
which  promises  uninterrupted  and  Government-protected 
telegraphic  service.  The  scheme  in  question  is,  however, 
so  vast,  and  the  risks  of  interruption  so  considerable,  that 
before  even  seriously  entertaining  the  idea,  or  advocating 
such  a  project,  its  practicability  must,  of  course,  be  con- 
sidered in  all  its  bearings — electrical,  hydrographical  and 
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financial,  by  a  Committee  of  Experts — the  financial  question, 
including  traffic  receipts  at  the  suggested  very  low  rates  as 
against  the  high  expenses  connected  with  a.  numerous  and 
unusually  highly  trained  and  reliable  working  staff,  being 
thoroughly  gone  into  by  an  expert  cable  company 
accountant. 

As  put  forward  by  i\Ir.  Preece,  it  will  probably  appear  to 
those  readers  of  the  Times  Trade  Supplement  who  have  no 
special  knowledge  of  the  subject  as  a  thoroughly  practical 
proposition,  and.  therefore,  the  writer  would  like,  as  a 
telegi'aphist  and  electrician  who  has  for  many  years  been 
occupied  in  the  working,  laying,  and  repairing  of  long  sub- 
marine cables — to  direct  attention  to  certain  important 
difficulties  which,  in  his  opinion,  would  present  the  success 
of  the  scheme  in  question  being  realised  as  fully  as  Mr. 
Preece  anticipates. 

As  several  of  the  criticisms  refer  to  the  pi'acticability  o.' 
the  system,  the  writer  has  gijven  the  proposed  cable  girdle 
scheme  in  the  form  of  a  i/raph  (fig-l),  which  enables  one  to 
appreciate  at  a  glance  the  cable  circuits  and  w-orking  routines, 
the  details  of  which,  without  it,  it  is  difficult  to  keep  in  the 
mind's  eye. 

•'It  would  consist  of  a  submarine  cable  starting  from 
N.ova  Scotia,  touching  at  Cornwall.  West  Africa,  South 
Africa,  Mauritius  or  Rodriguez,  Western  Australia,  the 
East  Coast  of  Australia  or  Tasmania,  New  Zealand,  Fiji, 
Fanning  Island  and  A^ancouver.  A  separate  cable  would 
connect  India  and  Mauritius,  and  a  land-line  across  Canada 
would  complete  the  ring  from  Vancouver  to  Xova  Scotia." 

As  the  landing  points  of  the  cables  in  the  several  countrie^ 
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rress  Xeirs. — Six  countries.     Duplex  working,  50  w.r.m.  each  way. 


Routine.  Throuifh  srirdle. 

(1)     "England — Canada 
{■>)     tS.  Africa— India    ... 
(S)     'Australia — N.  Zealand 


Intervening 

relaj'8. 

S 

10 


Terminal 

stations  Workinjr 

send  duplex 

words.  words. 

10,000  in  3^  =  20,000  in  3^  hour8^  Routines  (1)    (2)    (3)    are 

10,000  „       =  20,000  in  3i     „      [     worked  in  succession  for 

10,000  „       =  20,000  in  3i     .,     j      3i  hours  each. 


00,000  in  lOi 
Each  country  of  the  ring  receives  50,000  in  10| 


Gnrfnimfrit  ami  Private  Mrssai/es. — Six  countries,  duplex  working,  50  w.p.m.  each  way. 


outine.         Direct  circuit  between 
(  England  and  Canada 
(4)     jtS.  Africa    „     India 

[  Australia  „     ^\  Zealand 


Each  end 

Working'- 

of  circuit 

duplex, 

Relays. 

sends. 

words. 

1 

10.000 

in 

U, 

= 

20,000 

in     3.!> 

1 

10,000 

in 

3i 

= 

20,000 

in     3.', 

1 

10,000 

111 

3^ 

= 

I'O.OOO 
60,000 

ill     3i 
lOi 

n 

iionrsiThis  Routine  (1)  is  worked 
concurrently  with 
Routines  (1)  (3)  (3). 


(5) 


12 
Onrernmmif  ami  Private  Mmxaf/cs. — Six  countries. 


All  six  circuits  working 
simultaneously. 


72,000  in  2     „ 
Gorernment  ami  Private  Messages. — First  three  countries,  working  duplex. 
Each 


allowed  for  corrections,  delays, 
and  for  daily  testing. 


Circuits. 

Words. 

Canada  sends  to  England 

12,000  in  2  ho 

England       „     S.  Africa 

12,000  in  2     , 

JS.  Africa      „     India 

12,000  in  2     , 

JIndia           „     Australia 

12,000  in  2     , 

Australia     „     N.  Zealand 

12,000  in  2     , 

N.  Zealand  „     Canada 

'- 

12,000  in  2     , 

■)0   W.P.M. 


(fi) 


(7) 


in  circuit. 

§  England — India     ....  3 

§  India — N.  Zealand...  3 

N.  Zealand — England  4 


Relays         country 


Canada — S.  Africa  . 
1 S.  Africa — Australia. 
Australia — Canada  . 


12,000 
12,000 
12,000 


12,000 
12,000 
12,000 


Hours, 
in     2 
in     2 
in     2 


■>  — 


Words. 
24,000  in 
24,000  in 
24,000  in 


2   hours 


These  three   circuits   worked 
j  simultaneously. 


Total      =  72,000  in    2      „ 

Second  three  countries,  working  duplex,  50  w.r.M. 
Hours.  Words.  Hours, 

n     2         =         24,000  in   2      „     j^^^^^   ^j^,.^^   ^-^.^^^-^^   ^^^..^^^^ 

j  .simultaneously. 


24,000  in    2 
24,000  in    2 


Total     = 


r2,000  in    2 


Gorenimi'iil  and  Prirale  Messaf/es. — Six  countries  working  :  Two  routes  available. 


(8)  11    England — Australia... 

(9)  •"   Canada— India 

(10)  ^   N.  Zealand— S.  Africa 


Relays  in  , Route 

circuit.  1.  2. 

6  :  3  12,000     +     12,000 

5  :  C.  12,000     +     12,000 

«  :  3  12,000     +     12,000 


24,000  in  2  hours^  Routes  (8)  (9)  (10)  are 
24,000  in  2  „  ■  worked  in  succession  for 
24,000  in    2      „     j      two  hours  each. 


60,000'\  270,000  words. 
72,000  f    09,000.  i.e.,  25  % 


^. 


,000  !■ 


30,000     +     30,000     =     72,000  in    6      „ 

Words 

Government  \  / 

*    .         -sent  through  the  cable  girdle  in  12  hours       

private  "  "^ 

messages    j  l,72,0O0;  207,000 

Press  irords  „  „  in  10^  „   =   00,000;  and  50,000  received  by  each  station. 

'"  As  the  single  cable  to  India  does  not  form  part  of  the  rinpr,  it  apparently  can  only  be  worked  as  a  T-piece  ;  bo  how  is  India  to 
participate  in  the  Press  words  cominp;  from  both  end  stations  of  the  pirdle  at  the  same  time  ? 

t  Mauritius  can  put  India  throuffh  to  W.  Australia  and  free  end  of  cable  to  S.  Africa,  so  that  India  can  send  Press  messages  tluounh 
the  rinor  :  but  India  cannot  work  at  the  same  lime  directly  with  S.  Africa,  as  required  by  Routine  (4). 
How  is  the  single  India  cable  to  communicate  private  messages  (duplex)  .' 
X  With  S.  Africa  and  at  the  same  time  with  Australia  .' 
§  With  Engrland  and  at  the  same  time  with  N.  Zealand  .' 
!l  Apparently  the  India  cable  must  be  detached  at  Mauritius  • 

m  J  England  can  work  with  Australia  nti  New  Zealand,  "I  but  the  India  cable  should  be  detached  at  Mauritius  to  render  working  by 
'  \ New  Zealand  can  work  with  S.  Africa  ((,;  Canada,  j  the  reverse  route  practicable. 

**  Apparently  India  and  Canada  are  expected   to  communicate  through  both  routes  usingj  only  a  single  cable  between  India  and 
Mauritius. 


are  not  stated,  the  lengths  given  on  the  graph  by  the  writer 
are  in  most  cases  the  direct  cable  plus  10  per  cent,  for 
pjdck  f  and  as  they  together  very  closely  approjiimatp  tb? 


27,000  miles  of  cable  mentioned,  they  will  enable  the  reader 
to  appreciate  the  lengths  to  be  worked  throiisb, 
[To  be  ponUnue4.) 


Tol.  83.    No.  2-,135,  October  25,  1918.]   THE     ELECTRICAL     REVIEW, 


391 


TRADE     OF     AUSTRALIA. 


The  Department  of  Overseas  Trade  has  issued  a  report  (Cd. 
9,160— Price  yd.)  on  the  'iVade  of  Australia,  prepared  by  H.M. 
Trade  Commissioner  in  the  Commonwealth.  The  following 
extra<.'ts  will  be  of  interest  to  the  electrical  ajid  alhed  trades;  — 
Hiidro-Elcctric  Developments. — The  Hydro-Electric  Depart- 
ment of  the  Tasmanian  Government  continues  to  develop  its 
undertaking,  and  in  addition  to  supplying  the  municipal 
tramways  at  Hobart,  as  well  as  light  and  a  cei'tain  amount ' 
of  po«er  to  other  users,  power  is  being  supplied  to  a  com- 
pany engaged  in  the  exti-action  of  metallic  zinc  from  con- 
centrates by  the  electrolytic  jjrocess,  as  well  as  to  a  concern 
manufacturing  carbide  of  calcium.  Projected  developments 
include  the  supply  of  power  to  a  woollen  mill,  and  to  certain 
mdust.ries  near  Launceston.  The  demand  for  power  appeal's 
to  be  in  excess  of  the  supply,  owing  to  the  difliculty  experi- 
enced in  getting  delivery  of  the  necessary  plant.  The  Hydro- 
Electric  Department  has  in  view  the  development  of  further 
sources  of  power  in  the  Island  State,  in  conjunction  with  an 
irrigation  scheme  for  intense  cultivation,  and  one  may  safely 
predict  that  the  activities  of  the  Department  will  have  a  far- 
reaching  effect  on  its  future. 

Development  of  Broicn  Coal  Deposits.- — In  Victoria  the 
Government  has  been  investigating  the  possibility  of  develop- 
ing the  immense  deposits  of  brown  coal  situated  at  Morwell, 
and  other  plaices  in  this  State,  while  a  local  group  is  en- 
deavouring to  obtain  from  the  Government  a  lease  of  certain 
water  powers.  In  the  Report  of  the  Advisory  Committee 
appointed  by  the  Victorian  Government  to  investigate  the 
pos.sibilities  of  brown  coal,  it  is  stated  that  the  power  gene- 
rated in  the  MetropoUtan  power  houses  in  1908  amounted 
to  14,000,000  units,  and  that  by  the  year  1917  this  total  had 
gi-own  to  72,000,000  units,  the  average  increase  per  annum 
being  20  per  cent.  The  report  adds  that,  assuming  this  rate 
of  increase  to  be  maintained,  and  allowing  for  the  conver- 
sion to  electrical  traction  of  the  cable  tramways  in  Mel- 
bourne, it  is  estimated  that  the  requirements  in  the  year  1921 
will  amount  to  1S3,(KX).000  units,  with  a  maximum  demand 
for  46.5S0  kw.,  and  in  the  year  192.5  to  341,500,000  units,  with 
a  maximum  demand  of  97,500  KW. 

Changes  in  Import  Trade. — A  review  of  the  figures  relative 
to  the  imports  of  machinery  suggests  that,  when  all  the  cir- 
;  cumstances  are  had  in  view,  the  trade  has  been  well  main- 
'  tained  during  1916-17.  As  is,  perhaps,  natural,  there  has 
been  complaint  as  to  delay  in  dehvery  of  plant  for  public 
works  and  factories,  with  the  consequent  postponement  of 
completion  of  the  work,  but,  generally  speaking,  the  posi- 
tion is  recognised  and  accepted  as  inevitable  in  the  circum- 
stances. There  has  been  a  marked  dechne  in  the  import  of 
steam  plant  generally,  particularly  in  that  of  locomotives. 
The  practice  of  the  Railway  Commissioners  in  the  various 
States  is  either  to  place  orders,  if  possible,  for  locomotives 
with  one  of  the  several  firms  of  local  builders,  or  to  build 
them  in  their  own  -shops.  At  present,  boiler  plates,  wheels 
and  axles,  and  many  other  items  entering  into  the  con- 
atruction  of  a  locomotive  are  imported,  but  it  seems  likely 
that,  in  a  future  not  distant,  many  of  these  parts  will  be 
made  in  Australia.  There  has  also  been  a  considerable  falling- 
off  in  the  imports  of  gas  and  oil  engines.  Many  of  the  latter, 
particularly  of  the  smaller  kerosene  type  used  on  farms,  are 
manufactured  in  Australia,  in  some  cases  by  quite  small 
firms.  -As  a  result,  the  absence  of  .stand,ardisation  is  apparent. 
The  market  for  electrical  machinery  and  tquipment  of 
everj-  kind  is  important,  and  certain  to  grow  rapidly.  Various 
schemes  for  the  production  and  transmission  of  electrical 
energy  are  under  consideration  at  present,  but  are  held  up 
owing  to  the  war.  As  has  been  pointed  out  in  previous  re- 
ports, the  United  Kingdom's  chief  competitor  in  this  tirade 
is  the  United  States,  although  Italy  and  Sweden  also  contri- 
bute. ."Vs  regards  apphances,  other  than  machinery,  Japan 
has  made  rapid  progress.  Recently,  a  Japanese  firm  intro- 
duced a.  wire-covered  caible  with  a  label  attached  to  the  coil 
bearing  the  letters  "  C.M.A.,"  the  obvious  inference  by 
the  uninitiated  being  that  the  firm  is  a  member  of 
the  Cable  Makers'  Association.  .\s  the  result  of  repre- 
sentations made  by  H.M.  Triide  Commissioner  to  the 
Department  of  Customs,  it  has  been  decided  to  re- 
gard the  letters  "C.M.A."  or  the  word  "  .'Vssociation," 
when  unqualified,  as  indicating  that  the  manufacturer  of  the 
''goods  is  associated  with  the  I5ritish  Cable  Makers'  Associa- 
tion, and  that  the  goods  have  been  manufactured  in  accord- 
ance with  the  sjiecitication  of  that  Association.  It  has  also 
been  decided  that  statements  such  as  "  Guaranteed  equal  in 
idl  regpecte  to  C.M.A.  product  of  similar  grade  "  may  be  used 
in  wir&s  and  cables  manufactured  by  non-members  of  the 
i-'able  Makers'  .Association  provided  that  the  goods  are  there- 
I'v  correctly  described.  The  latter  part  of  this  somewhat 
important  decision  appears  to  throw  on  the  Customs  Depart- 
'iifiit  the  obligatiori  of  seeing  that  the  goods  are  correctlv 
If  fi^ribed.  .  " 

riic  dorlinc  in  the  imports  of  mining  inachinci"y  is  ex- 
I  lined  to  some  extent  by  the  conditions  of  the  industry, 
ind  by  the  fact  that  much  of  the  mining  equipment  through 
lUt  the  country,  other  than  eloetrical,  is  manufactured 
"oally.  The  winding  engine.')  and  pumping  plant  on  some 
>t  the  minea  are  of  local  manufacture,  while  at  Broken  Hill, 
igs,  concentrating  tablea  embodying  the  festures  of  well-, 
(nowq  tablep  of  ovorsea*  origin,  and  tybe  mills,  forroerlv 


made  by  Krupp,  of  Essen,  are  all  made  locally.  Roll  shells 
used  in  the  reduction  of  zinc-lead  ores,  formerly  imported 
from  the  United  Kingdom  and  Germany,  are  now  also  made 
at  Melbourne  and  Sydney.  American  manufacturers  retain 
their  supremacy  in  rock  drills  and  coal-cutting  machinery, 
and  such  competition  as  there  is  from  the  United  Kingdom 
is  not  pronounced.  Mine  managers  at  Broken  HiU  state  that, 
so  far  as  they  are  aware,  there  is  •  no  British-made  drill 
sharpening  machine  on  the  market. 

Considerable  quantities  of  machinery  will  be  required 
almost  immediately  by  the  Electrolytic  Zinc  Co.  of  Aus- 
traha,  Ltd.  (Risdon,  near  Hobai't),  as  it  is  known  that  its 
successful  treatment  of  zinciferous  ores  will  bring  in  its  traito 
quite  a  number  of  subsidiary  industries.  TTie  Mount  Lyell 
Mining  &  Railway  Co.,  Ltd.,  is  also  completing  large  works 
on  the  West  Coast  of  'Tasmania  for  the  electrolytic  treatment 
of  its  ores,  and  will  be  a  lai'ge  buyer  of  machinery  for 
use  in  these  directions.  Similar  operations  also  are  contem- 
plated by  the  Refractoiy  Ores,  Ltd.,  Hobart. 

Local  Industries. — With  regard  to  the  progress  of  the  steel 
industry  at  Newcastle,  N.S.W.,  which  is  being  developed 
under  the  direction  of  the  Broken  HiU  Proprietary  Co.,  Ltd., 
until  recently  the  output  of  these  important  works  was 
largely  confined  to  steel  rails  and  structural  material,  but 
merchant  bars  are  now  being  turaed  out,  while  a  continuous 
rod  mill  imported  from  the  United  States  has  been  erected 
for  roUing  wire  rods,  from  which  fencing  and  other  wires 
will  be  drawn.  An  additional  blast  furnace,  which  will 
double  the  output  of  the  works,  has  been  installed,  as  well  as 
a  steel  foundry  where  all  the  heavy  castings  for  the  new 
plant  can  be  made.  The  equipment  for  producing  plate  for 
.shipbuilding  has  been  completed,  and,  in  the  opinion  of  the 
directors  of  the  company,  it  should  now  be  possible  to  biiild 
.steamers  in  Australia  constructed  entirely  of  material  manu- 
factured in  the  Commonwealth. 

At  Lithgow,  N.S.W.,  there  is  another  firm  turning  out  pig- 
iron,  mei'chant  bars,  railway  material,  as  well  as  pipes  and 
tubes.  A  Newcastle  engineering  firm  ha.s  recently  designed 
and  constructed  an  electrically-driven  three-high  mill  for 
rolling  merchant  bars,  and  it  is  stated  that  the  mill  is  run- 
ning satisfactorily.  The  Australian  Electric  Steel  Co.,  Ltd.. 
too,  il  installing  its  second  electric  furnace  at  its  works 
at  Alexandria,  near  Sydney,  and  in  view  of  the  demand 
for  its  products,  contemplates  a  similar  installation  in 
Western  Australia  in  order  to  supply  material  for  the  mining 
industry.  It  is  also  proposed  to  erect  an  electric  furnace  in 
Melbourne.  A  firm  at  Castlemaine,  Victoria,  has  taken  up 
the  inanufacture  of  semi-Diesel  crude-oil  engines  of  the 
Skandia  type,  while  oil-driven  tractors  for  agncultural  work 
are  being  manufactured  by  two  Melbourne  firms.  Further, 
the  Castlemaine  firm  recently  completed  an  order  for  the 
Pubhc  Works  Department  of  Victoria  for  four  sets  of  triple- 
expansion  marine  engines  and  auxiharies.  with  a  total  capa- 
city of  1,200  i.H.p.  Tlie  same  fiixn  is  manufacturing  electric 
motors  up  to  50  h.p. 

A  company,  with  which  copper-producing  interests  are 
identified,  is  installing  plant  at  Port  Kembla,  New  South 
\\'ales,  for  the  manufacture  of  copper  sheet  and  wire. 


NOTES     FROM     CANADA. 


[from    OUn    SPECUL    CORRESPONDENT.] 

A  FEW  weeks  ago  the  final  tests  on  the  great  Quebec  bridge 
were  made ;  heavily  loaded  trains,  weighing  in  all  7,000  tons, 
were  j-un  on  to  the  centi'o  of  the  bridge,  which  stood  the 
test  satisfactorily,  so  that  .at  last  this  great  structure  can  now 
be  turned  over  to  the  Government  as  a  completed  work. 

A  United  States  Government  report  says  that  the  present 
shortage  of  power  at  Niagara  Falls  amounts  (prcsumahly  on 
the  American  side  only)  to  about  200,000  h.p.,  which  could 
be  taken  up  at  once  by  existing  industries  if  it  were  avail- 
able. The  great  steam-driven  plant  of  the  Buffalo  General 
Electric  Co.  is  to  be  enlarged,  and,  together  with  additional 
plant  being  in.stalled  by  another  company,  62,000  h.p.  more 
will,  it  is  expected,  be  available  towards  the  end  of  the  year. 
Inci'eases  in  the  generating  capacity  of  some  of  the  hydro- 
electric plants  at  Niagara  Falls  will  provide  about  160,000  h.p. 
more. 

An  .American  paper.  Engineering  and  Contracting,  has 
recently  suggested  that  electric, 'gas  and  water  meters  might 
all  be  read  at  the  same  time  by  one  meter  reader-,  and  the 
bills  for  aO  three  services  posted  together  in  one  envelope. 
An  estimated  saving  over  present  methods  of  $5,000,000  is 
believed  by  this  pai>er  to  be  a  conservative  one  as  applied 
to   the   United   State,?.  ■   • 

Li  England,  where  the  Corporation  of  a-  town  frequently 
own.s  all  three  undertakings,  such  aH  arrangement  should  not 
be  difficult  to  make. 

Reference  was  recently  ma<l©  in  the«e-  notes,  to  the  appli- 
cation of  the  St.  Lawrence  River  Power  Co.,  before  the 
International  Joint  Waterways  Commission,  for  permission 
to  build  a  submerged  ice  weir  in  that  channel  of  the  St. 
Ijawrence  River  which  lies  south  of  Long  Sault  Island.  The 
Canadian    Government   opposed    tho    scheme,    and    sent   two 

ropresentativep  to  ^,VaBt(ip£t-nfi  to  apo  if  sirsngeroenta  conW 
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not  be  uiuJe  whtrohy  the  Goveruuionts  of  Ciiuaila  and  the 
United  States  should  build  the  weir,  ami  allow  the  com- 
pany to  have  the  use  of  it  under  licence;  the  deputation  \yas 
unsuccessful,  and  the  company  has  been  yiven  permission 
to  build  the  weir,  and  use  it  for  a  iieriod  of  live  years,  or 
the  duration  of  the  war,  after  which  the  matter  must  again 
be  brought  before  the  Commission  referred  to.  The  deciding 
factor  in  this  case  was  the  need  for  urgency  on  account  of 
war  requirements,  as  the  company  claimed  that  by  having 
the  weir  they  could  generate  more  power  during  the  winter 
months  than  is  iwssible  at  present  owing  to  the  ice  troubles 
which  they  experience,  and  that  this  would  enable  the 
Aluminium  Co.  of  America  to  produce  from  six  to  seven 
million  pounds  more  of  aluminium  per  annum  than  they 
can   under  existing  conditions. 

The  Toronto  Globe  argued  a  few  days  ago  that  the  extra 
10,000  or  15,000  H.i".  said  to  be  required  could  be  furnished 
several  tiu^  over  by  the  Laurentide  Co.,  or  the  Cedars 
Rapids  Co.,  both  of  which  are  affiliated  with  the  St.  Law- 
rence River  Power  Co.  This  paper  also  publL-ihcs  the  follow- 
ing views  of  an  hydraulic  exjiert  regarding  the  matter:  — 

"The  St.  Lawrence  River  Power  Co.'s  engineer  stated 
that  the  dam  and  appurtenant  w'orks  would  cost  $350,000. 
.\ssuming  that  the  jx^nstocks.  turbines,  and  dvnamos  for 
the  114,000  H.p.  made  available  by  the.se.  works  cost  $1,500,000, 
the  total  cost  would  be  $l,850,(XiO,  or  a  capital  cost  of  about 
$10  per  H.P.,  as  compared  with  upwards  of  $75  per  h.p. 
at  that  s|)ecifically  favoured  power  .site,  Niagara  Falls.  It 
is  a  fair  assumption  that  power  is  as  valuable  to  the  Alumi- 
nimn  Co.  at  Massena  (New-  York)  as  at  Niagara.  If  this  be 
correct,  and  if  the  St.  Lawi-ence  River  Co.  is  permitted  to 
keep  its  dam  at  the  South  Sault,  it  has  been  presented  with 
a  free  gift  of  about  $6,750,000,  plus  whatever  114,000  h.p. 
is  worth  at  Niagara.  It  is  not  an  unfair  assumption  that 
the  St.  Ivawrenee  Co.  will  make  a  profit  of  5  cents  per  lb. 
on  its  aluminium.  On  this  assumption,  the  product  from 
this  114,000  H.P.  will  yield  a  profit  of  over  $2,500,000  per 
annum." 

The  tunnel  of  the  Canadian  Railway  Co.  through  Mount 
Royal  at  Montreal  was  opened  a  few  days  ago;  trains  axe 
run  through  the  tunnel  by  electric  locomotives.  Tenders  are 
being  called  for  by  the  Hydro-Electric  Power  Commission  of 
Ontario  on  four  water  turbines  with  generators.  These  tur- 
bines are  to  be  of  the  enormous  size  of  5'2,500  h.p.  each,  to  be 
operated  under  a  net  effective  head  of  305  ft.  at  a  speed 
of  187.5  R.p.M. ;  the  best  efficiency  is  to  be  available  at 
47,000  H.P.,  as  it  is  expected  that  the  turbines  will  normally 
be  working  at  about  that  load.  Each  generator  will  be  three- 
phase,  25-cycle,  12,000  volts,  43,900  k.v.a.,  85  per  cent,  power 
factor;  they  must  hh.  capable  of  oix>rating  in  parallel. 

These  huge  unit*  are  intended  as  the  first  instalment  of 
l)lant  for  the  Commission's  development  of  300.000  h.p.  at 
Niagara  Falls.  The  generating  station  will  be  on  the  Cana- 
dian side  of  the  Niagara  River,  about  a  mile  below  Queens- 
ton,  but  the  water  will  be  brought  from  beyond  the  Falls 
along  the  Chipisewa  Canal,  about  13  miles  in  length,  which 
is  now  under  construction.  It  is  unfortunate  that  British 
engineers  cannot  gain  the  necessary  experience  in  the  manu- 
facture and  operation  of  great  hydraulic  units  such  as  those 
referred  to,  to  enable  them  to  tender  for  anything  of  that 
kind. 

The  Hydro-Electric  Power  Commission  is  also  constructing 
.a  13J-ft.  pipe  line  in  Queen  Victoria  Park  to  supply  addi- 
tional wat-er  to  the  generating  plant  of  the  Ontario  Power 
Co. ;  by  this  means  it  will  be  passible  to  obtain  50,000  addi- 
tional H.p.  The  work  was  only  started  this  summer,  and  has 
been  rushed  as  much  as  possible;  it  is  expected  that  it  will 
be  ready  about  October  23rd.  and,  if  so.  it  will  be  a  great 
boon  to  South-Westem  Ontario,  as  there  is  a  serious  shortage 
of  power  in  that  region. 

It  appears  that  the  Fuel  Controller  has  made  a  demand  on 
the  City  of  Montreal  that  it  should  save  30,000  tons  of  coal 
this  winter,  and  in  order  that  this  may  be  done  the  question 
of  driving  half  the  municii>al  waterworks  pumping  plant  by 
electricity  is  being  looked  into. 

Toronto,  Ijondon,  and  other  centres  are  having  electric 
power  shut  off  from  various  districts  for  an  hour  or  two 
every  day,  particularly  in  residential  parts,  .so  that  muni- 
tions factories  may  be  kept  running ;  all  the  sign  and  window 
lighting  which  was  cut  off  last  winter  still  remains  off,  and 
about  half  the  street  lights  have  been  cut  off  also. 

There  will  be  a  serious  coal  shortage  in  Canada  this  year; 
the  supplies  from  the  United  States  have  been  cut  down 
apprexiably  by  the  U.S.  Fuel  Controller,  and  owing  to  diffi- 
culties of  transportation,  reduced  output  from  the  mines,  and 
other  causes,  even  the  quantity  that  has  been  allowed  is  not 
coming  in  as  it  should.  What  this  means  in  a  country  like 
this,  where  the  temperature,  even  in  a  large  city  like 
Toronto,  which  is  nearly  as  far  south  as  Rome,  can  drop,  us 
it  did  last  winter,  to  25  deg.  below  zero  Fahrenheit,  can 
hardly  be  imagined  by  people  at  home  in  England,  who  have 
never  tried  it.  In  many  places  there  are  hundreds,  and  in 
some  cases  thousands,  of  homes  which  have  no  coal  in  at  all 
•  yet,  and  have  n(>  idea  when  they  w-ill  get  any.  Under  these 
circum.stances  it  i.s  not  'surpri.sing  that  the  firms  manufactur- 
ing electric  heaters  are — well,  busy,  is  a  very  milrl  word. 
Th<3u«li  a  1.00()  <ir  L500-watt  heater,  even  in  a  small  room, 
is  not  much  use  during  a.  Canadian  winter,  it  must  be  better 
than  nothing,-  and  may  at  least  help  to  eke  out  a  meagre 
coal  supply. 


NEW     BRITISH     AND     KEY     INDUSTRIES 
EXHIBITION. 


(Concluded  from  page  3lS4.) 
All  who  are  concerned  with  the  development  and  iu^prox. 
ments  which   have  been  effected   by   British  jnakers  in   thr 
manufacture  of  magnetos,  and  in  the  success  which  has  bo.  i» 
attained    in    establishing    the    magneto    industry    in    Giv 
Britain,  will  have  been  interested  m  seeing  the  display  tli: 
was  arranged   by   the   Bkitisu  Ici.MTiox   Api'Au.vros   Assoi.  r 
Tiox.     The   exhibit  included   a   complete,  range  of   niagnct^ 
for  every  puri>()se  made  by  the  British  L.  M.  Ericsso.n  Ci> 
Ltd.,    Beestou,    the   British    Tho.mson-Huuston    Co.,    Ltd., 
Coventi-y;    E.l.C.    Magnetos,    Ltd.,    Birmingham;    the    M-lj 
Mag.nkto  Sy.ndic.wk,  Ltd.,   Coventry;  North  &  So.ns,  Ltd., 
Watford;    Thomson-Bennett    Magnetos,    Ltd.,    Birininghain; 
and   C.   A.    A'andervell   &   Co.,    Ltd.,   Acton.     In   addition, 
there   were  interes-ting   groups  of   components   furnislu'd    by 
the  B.T.H.  Co.  and  Messrs.  North,  as  well  as  a  set  of  vul- 
canite mouldings  in  various  processes  of  manufacture  by  the 
latter  firm.     There  was  also  a  display  of  mica   u.si'd   in   the 
manufacture  of  magnetos,  and  on  other  stands  were  displays 
of  fi'vro-tungsten  steel   used   for  magnetos,   insulating   mate- 
rials,   &c.      Messrs.    Jas.    Neill    &    Co.    and    Messrs.    J.    ,J. 
Saville  &  Co.,  Ltd.,  both  of  Sheffield,  were  showing  speci- 
mens of  permanent  magnets  of  special  interest  to  makers  of 
magnetos. 

The  London  Electric  Wire  Co.  &  Smiths,  Ltd.,  Play- 
house Yard,  Golden  Lane,  E.C.,  had  on  view  primary  and 
secondary,  h.c.  copjier,  enamelled  wire  for  magnetos  and  air- 
craft engines.  The  samples  shown  were  of  0.08,  0.10,  0.11, 
0.12,  and  0.7  mm.   diameter. 

Messrs.  Cookson  &  Co.,  Ltd.,  New-castle-on-Tyne  and 
Ivondon,  were  the  only  firm  exhibiting  lead  and  antimony. 
The  lead  was  either  pure  and  soft,  for  manufacturing  sheet 
lead,  lead  pipes,  and  lead  oxides,  or  hard,  containing  up  to 
15  per  cent,  of  antimony  for  the  manufacture  of  bullets  and 
of  accumulator  grids;  of  course,  the  lead  peroxide  electrodes 
require  pure  lead.  The  antimony  has  a  purity  of  911  per 
cent.;  the  exhibits  included  antimony  ores,  oxides,  and  com- 
pounds. A  fine  display  of  lead  oxides  (red  and  orange)  was 
made  at  King's  College  by  this  firm. 

Messrs.  Cdthbert  Andrews,  47,  Red  Lion  Street,  High 
Holbom,  W.C.,  exhibited  X-ray  apparatus  showing  the  use 
of  tungsten  in  target  tubes.  Various  types  of  British-made 
X-ray  tubes  were  shown,  including  a  water-cooled  model  for 
use  in  any  position,  together  with  protective  appliances  sue!) 
as  rubber  gloves,  goggles,  and  masks. 

The  General  Electric  Co.,  Ltd.,  67,  Queen  Victoria  Street, 
E.G. — 'this  firm's  exhibits  included  many  types,  shapes,  and 
sizes  of  incandescent  electric  lamps  and  pai'ts.  An  "  U.sram 
-Atmos  "  lamp  filled  w-ith  ai'gon  gas  w-as  also  shown.  Vacuuiri 
jacketed  llasks,  specimens  of  ebonite  and  carbons  for  .s<;arch- 
lights,  arc  lamps,  magazine  tiame  lamps,  &c.,  were  also  to 
be  seen,  and  photographs  of  the  works  showing  the  proc'csses 
of  manufacture. 

The  British  Ebonite  Co.,  Ltd.,  16,  Victoria  Street,  S.W., 
was  showing  samples  of  raw  i-ubber  and  sulphm-,  of  which 
ebonite  is  composed.  Samples  were  on  view  showing  the 
use  of  ebonite  in  accumulator  cases,  electrical  fittings,  medi- 
cal bottles,  and  in  various  other  ways. 

The  British  Tho.\ison-Houston  Co.,  Ltd.,  Rugby,  and  83, 
Cannon  Street,  E.G. — This  firm's  show-case  contained  a 
Coolidge  X-ray  tube  and  a  large  variety  of  the  fii-m's  well- 
known  types  of  incandescent  electric  lamps,  with  tungsten 
filaments.  Types  of  magnetos  for  multi-cylinder  engines  were 
also  ..shown,  and  a  magneto  distributor  with  the  material  of 
w'hich  it  is  made,  showing  the  evolution  of  a  distributor  made 
of  moulded  insulating  materials.  Photographs  illustrating  this 
assembling  of  magnetos  were  aLso  exhibited.  ' 

The  Morgan  Crucible  Co.,  Ltd.,  Battersea  Works,  Churdl 
Road,  S.W. — Amongst  these  exhibits  were  crucibles  for 
melting  steel,  brass,  bronze,  and  metal  alloys,  as  well  as 
foundry  facings,  a  selection  of  carbon  bi-ushes,  and  lubri- 
cants. A  chart  showing  the  various  uses  to  w'hich  graphite 
is  applied  was  also  shown.  Some  of  the  gi-aphite  crucibles  of 
various  shapes  and  sizes  up  to  nearly  5  ft.  on  view  ale  for 
direct  electric  heating,  the  crucible  serving  both  as  container 
and  resistor.  The  one  shown  is  <^  vase  .shape,  and  is  pro- 
vided with  suitable  extension  pieces  both  at  the  top  and 
bottom;  these  pieces  are  encircled  by  the  ring  electrodes 
through  which  the  cooling  water  circulates.  A  small  crucible 
of  the  form  shown  w-ould  take  150  lb.  of  metal,  but  crucibles 
for  charges  up  to  1,000  lb.  have  been  made.  In  the  tubular 
crucibles  the  ring  electrodes  are  placed  round  the  thickened 
extremities  of  the  tube;  .such  crucibles  are  used  also  for  the 
reduction  of  oxides  and  gas  reactions. 

An  important  application  of  tungsten  is  for_  the  production 
of  tungsten  steel  employed  in  the  construction  of  magnets 
for  aeroplane  magnetos  and  high-si)eed  tools.  A  less  known, 
but  equally  important,  apphcation  illustrated  at  the  exhibi- 
tion was  as  a  sub|titute~for  platinum  and  its  alloys.  In  wire- 
less telegraph  instruments,  magnetos,  and  various  electrical 
appliances,  tungsten  parts  are  used,  it  is  stated,  at  one-tenth 
the  cost  of  platinum  with  even  better  technical  results.  Com- 
bined with  sodium,  tungsten  comiximids  are  largely  employed; 
for  impregnating  fibres  to  render  them  fireproof,  and  as  a 
mordant  in   dyeing.     Messrs.   Duram,  Ltd.,   Thanet  House, 
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231,  Strand,  W.C,  were  one  of  several  firms  exhibiting  speci- 
mens of  tungsten  ore  and  molybdenum  ore,  with  specimens 
of  finished  and  partly  finished  products  of  these  metals,  show- 
ing the  various  stages  through  which  they  pass. 

The  exhibition  was  due  to  close  on  October  '2'2nd,  but  at 
the  request  of  the  Board  of  Trade  it  remained  open  until 
yesterday,  to  enable  the  Greek  Minister  of  Agriculture  and 
the  influential  party  representing  Greek  commercial  interests, 
which  is  now  touring  the  leading  industrial  centres  of  the 
United  Kingdom,  to  pay  it  a  visit. 

On  Wednesday  afternoon,  last  week,  Mr.  W.  M.  Hughes, 
Prime  Minister  of  Australia,  deUvered  an  address,  in  which  he 
said  the  exhibition  should  bring  home  to  the  people  of  this 
country  how  nea.r  we  had  been  to  handing  over  the  ix)sses- 
sion  of  the  raw  materials  of  the  Empire  to  the  enemy.  He 
advocated  no  economic  war.  but  with  our  friends  we  would 
be  friends,  and  enemies  with  our  enemies  till  they  had  paid 
the  full  penalty  for  their  crimes. 

The  exhibition  was  well  patroni.sed  by  the  public,  the 
daily  attendance  averaging  about  oXW  vi.sitors. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  sho-uld  forward  their  com  nmiii- 
catimis  at  the  earliest  possible  nwment.  No  letter  can  be  published 
v/nless  we  have  the  writer's  naine  and  address  in  our  possession. 


Technical  Publicity. 

•  Mr.  Birkett's  homUectical  remarks  in  the  article  appearing 
last  week  axe  very  pertinent,  and  deserve,  if  not  to  be  "  read, 
learnt,  and  inwardly  digested,"  at  least  to  be  duly  cogitated 
upon. 

Mr.  Bii'kett's  remarks  ought  certainly  to  carry  weight,  as 
he  is  specially  qualified  to  speak  on  this  matter  of  advertising, 
as  he  has  viewed  it  all  round  in  rote,  as  buyer,  seller,  manu- 
facturer, and  sympathetic  onlooker,  and,  too,-'  with  artistic 
qualifications,  though  these,  as  becomes  an  engineer,  he 
discreetly  submerges. 

But  the  point  in  his  article  I  should  like  to  support  is  his 
suggestion  as  to  the  newer  publicity  taking  the  form  of 
:  distributing  the  latest  information.  It-  certainly  seems  re- 
grettable that  so  little  is  at  present  to  be  gained  in  turning 
over  the  pages  of  usual  technical  advertisements.  Mr.  Bir- ' 
kett's  suggestion  that  "information"  should  be  conveyed 
through  the  advertisement  columns  of  the  trade  journals, 
would,  if  adopted,  reUeve  the  aridity  of  these  pages,  and  in 
some  measure  at  least,  stimulate  an  interest  in  the  firm, 
thus  relieving  the  monotony,  a  first  step,  even  if  a  small  one 
(according  to  advertising  psychology),  towards  the  conversion 
of  the  reader  into  a  buyer. 

T.  W.  Cole. 

London,  S.W..  October  16tIi,  1918. 

I  have  read  with  pleasm'e  the  interesting  articles  and 
correspondence  pubhshed  in  the  last  three  issues  of  the 
Electrical  Review,  and  hope  you  will  kindly  insert  the 
following  remarks  with  regard  to  advertising  in  foreign 
countries :  — 

It  is  evident  that  if  a  business  man  is  interesteji  at  all  in 
foreign  markets,  he  cannot  afford  to  entrust  his  translations 
to  persons  whose  knowledge  of  the  required  language  is  at 
best  general,  and  who.  have  to  hunt  up  the  technicalities  in 
dictionaries.  Dictionaries,  like  explosives,  must  be  handled 
with  judgment.  A  word  maj'-  be  rendered  in  different  ways, 
and  if  the  translator  is  ignorant  of  the  subject,  the  expression 
that  seems  correct  to  him  may  be  quite  misleading  to  others. 
Hundreds  of  translators  are  every  day  writing  "  voltage," 
"ohm,"  "dynamo,"  "booster,"  "balancer,"  &c.,  who  would 
be  quite  nonplussed  if  they  were  asked  to  tell,  for  instance, 
the  difference  between  "  ohm  "  and  "  volt."  They  are  in 
bondage  to  the  dictionary.  Men  under  such  bondage  cannot 
depart  one  comma  from  the  text.  They  cannot  frame  suc- 
cessful appeals. 

It  is  well  to  remember  that  psychology  also  counts. 
It  is  wrong  to  assume  that  even  a  verbally  correct  transla- 
tion constitutes  a  good  piece  of  advertising.  Take,  for  in- 
stance, the  Latin-American  buyer.  He  is  a  rapid,  nervous 
type   of   man.     "  He   thinks   in    flashes."    He    hates    detail. 

I  Illustrations  followed  by  ter.se  explanations  of  sahent  features 

I   will  be  sure  to  interest  and  please  bun. 

If  any  of  my  readers  has  a  Latin-American  friend,  let  him 
watch  him  while  he  is  buying.  Perhaps  it  is  a  new  tie. 
The  style  and  colour  appeal  to  him.  He  does  not  want  to 
hear  the  salesman  expatiate  upon  the  beauty  and  choiceness 
of  his  wares.  Neither  does  he  want  to  haggle  over  the  price. 
He  wants  to  pay,  and  perhaps  wear  his  tie  on  the  spot ! 
EngU.shnjen  are  less  impulsive  buyers.  They  take  time  to 
"think  it  ove^r."    They  are  interested  in  the  details,  and  like 

I   as  much  information  as  they  can  possibly  secure;^    They  are 

;  of  a  more  "  philosophical  "  type. 

Thus,  successful  translation  involves  adaptation  of  what 
appeals  to  one  tyi^e  of  buyer  so  that  it  may  appeal  with  equal 
force  to  a  different  type  of  buyer. 

Maximiliano  Attias. 
London,  W.C.  2,  October  18th,  1918. 


The  Coal  Crisis. 

It  is  now  universally  realised  among  business  men  that 
only  the  most  rigid  economy  on  the  part  of  all  users  of  coal 
will  stave  off  a  perhaps  serious  shortage,  which  shortage,  of 
course,  would  affect  public  utiUty  undertakings. 

The  section  which  least  realises  the  importance  of  economy 
is  perhaps  the  public,  and  the  Coal  Controller  is  doing  all 
he  can  to  drive  the  truth  home.  In  order  to  assist  in  this 
endeavour,  my  committee  is  asking  its  member  companies 
to  help  in  the  distribution  of  a  circular  on. coal  economy,  got 
out  by  the  Coal  Controller.  They  would  enclose  this  with 
their  correspondence,  accoimts,  &c.,  and  the  batch  of  circulars 
would  be  delivered  post  free  to  the  undertakings. 

.■\s  every  little  helps,  I  put  forward  as  a  suggestion  that 
other  sections  of  the  supply  industry  might  perhaps  offer 
similar  assistance. 

T.  W.  Cole, 

Secretary, 
The    Provincial   Electric    Supply    Committee 
of  the  United  Kingdom. 

Louden,  E.C..  October  llnd,  1918. 


Commercial  Bribery. 

You  state  that  German  finns  were  most  strict  in  regard  to 
bi'ibery  at  home,  though  they  never  hesitated  to  employ  cor- 
ruiJtion  to  any  extent  outside  the  Fatherland. 

This  is  borne  »ut  by  the  fact  that  influential  Germans,  as 
usual  quick  to  copy  others,  formed  an  anti-bribery  association 
on  the  lines  of  this  Lea.gue — we  had  a  conference  in  Berlin 
in  191*2 ! — and  in  a  short  space  of  time  this  had  a  huge  mem- 
liership,  and  instituted  a  large  number  of  prosecutions. 

The  Secretary, 
'Bribery  and   Secret   Commissions   Prevention 
League,  Inc. 
London,  E.C.  4,   October  l&th,  1918. 


Foreign  Competition. 

.\  great  public  service  was  rendered  by  the  secretary  of  the 
CM. A.  by  publishing  in  the  Review  of  September  13th  the 
cutting  from  another  paper,  of  an  article  with  reference  to 
Falk,  Stadelmann  &  Co.,  headed,  "How  to  Become  British." 

From  Mr.  Asquith's  statement  recently,  afiirming  still  his 
adherence  to  Free  Trade,  we  appear  to  have  httle  hope  of 
Government  assistance  in  protecting  our  vital  industry  from 
after-war  foreign  comi)etition,  and  few  trades  have  suffered 
more  in  the  past,  as  you  know,  than  ours. 

Cannot  you.  Sir,  supplement  this  letter  by  publishing  in 
the  Review  a  complete  hst  of  all  electrical  firms  supported 
by  foreign  capital  stiU  in  existence  in  this  country?  In  view 
of  the  prospects  of  an  early  peace,  such  information  would 
be  of  the  greatest  value  to  hundreds  of  your  readers,  and 
presumably  it  would  be  difficult,  if  not  impossible,  to  pubhsh 
such  a  statement  after  peace  is  declared. 

J.  Farr. 
(jr.  Farr  &  Co.,  Ltd.) 

Nottingham,  October  Wth,  1918. 

[A  pilnted  official  list  of  enemy  businesses  ordered  to  be 
wound  up  is  obtainable  from  H.M.  Stationery  Office.  In- 
quiries re-specting  businesses  concerning  which  correspondents 
al-e  in  doubt  should  be  addressed  to  the  Department  of  the 
Board  of  Trade  dealing  with  the  matter.  The  policy  of  the 
Board  has  been  settled  by  Acts  of  Parliament,  and  it  is  for 
the  Board  to  decide  whether  or  not  a  business  may  be  con- 
tinued. As  already  stated,  we  cannot  undertake  a  detailed 
investigation  and  analysis  of  all  the  firms  connected  with  the 
industry,  nor  is  the  trustworthy  infonnation  at  our  command 
sufficient  for  such  a  purpose.  We  would  suggest  that  our 
correspondent,  and  others  who  have  made  similar  proposals, 
should  avail  themselves  of  the  infonnation  which  their  trade 
a.s.sociations  have  facilities  for  collecting. — Eds.  Elec.  Rev.] 


The   Electrical   Power   Engineers'   Association. 

While.  I  feel  that  the  columns  of  your  joui'nal  need  not 
have  been  used  by  Mr.  Vincent  to  communicate  with  me,  I 
will  answer  briefly  the  queries  of  his  letter  in  your  last  issue, 
anil  will  be  glad  to  reply  to  him  further  if  he  will  communi- 
ca.te  with  me,  as  under  : — 

1.  Yes. 

2.  By  the  staff  engineers  engaged  in  the  generation  and 
distribution  of  electricity  throughout  the  United  Kingdom. 

3  and  4.  As  a  protective  association  to  safeguard  the  in- 
tere.sts  of  staff'  engineers  in  this  section  of  the  electrical  in- 
dustry. 

Wlule  we  regret  its  misgivings,  we  venture  to  disagi-ee 
with  the  Marylebone  branch  of  the  Union  of  which  Mr, 
Vinoent  is  secretary. 

Staff'  engineers  cannot  admit  that  their  interests  would  be 
adequately  protected  by  his  Union,  or  his  rival  unions,  in  the 
same  way  that  a  medical  man  would  feel  averse  to  leaving  his 
professional  conceras  to  the  chemist  or  to  the  competent  man 
who  drives  his  car.  -yy,  A^thiir  Jones. 

Hon.  Sec,  E.P.E.A. 

37,  Wallwood  Road.  Leytonstone,  E.  II. 
October  21st,  1918. 
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The  Bonus  System  as  Applied  to  Substations. 

We  hear  from  time  to  time  of  the  bonus  syst-em  being  suc- 
cessfully applied  to  large  power  stations,  but  very  little  has 
been  said  as  to  the  possibility  of  applying  it  to  sub  stations, 
although  iu  im»t  large  power  stations  e\ery  unit  which  they 
generate  has  to  pass  through  a  sub  before  it  is  finally  dis- 
tributed. 

The  bonus  system  applied  to  car  driving  has  just  resulted 
in  the  drivers  and  conductors  on  the  L.C.C.  tramways  re- 
ceiving their  first  allocation. 

At  first  sight,  it  would  appear  that  there  was  very  little 
scope  for  the  saving  of  power  in  a  sub,  but  on  further  reflec- 
tion, one  coraes  to  the  conclusion  that  those  in  charge  of  a 
sub  can  materially  affect  the  efficiency  in  the  ratio  of  their 
success  in  the  manipulation  of  the  plant. 

The  efficiency  may  be  raised  either  by  reducing  the 
"  rpachine  hours,"  or  by  reducing  the  "  station  hours,"  the 
latter  reduction  being  obtained  by  mterlinking  with  other 
stations,'  at  light  loads. 

To  reduce  the  machine  hours,  a  careful  watch  of  the  load 
is  necessary,  .«o  that  macliiiics  can  be  started  up  or  switched 
out  to  meet  the  varying  demands. 

The  type  and  capacity  of  the  machines  have  a  certain  in- 
fluence on  the  result.  For  instance,  where  it  \ye  possible  a 
rotary  converter  should  he  run,  instead  of  a  motor-generator 
of  similar  capacity,  when  the  load  is  a  light  one.  A  careless 
operator  may  leave  a  machine  running  nmch  longer  than 
iiece.'isary.  through  having  his  attention  diverted  to  some- 
thing other  than  his  recogni.sed  duties.  • 

If  tw'o  curves  weVc  plotted,  one  giving  the  capacity  of  the 
running  machines,  and  the  other  the  units  generated  as 
registered  on  the  integrating  wattmeter,  say,  every  quarter 
of  an  hour,  one  would  at  once  see  where  it  would  be  possible 
to  economise.  For  the  basis  of  calculation,  the  combined 
mean  efficiency  of  all  the  sub-stations  over  a  certain  equiva^ 
lent  period  could  be  used. 

During  these  times,  when  it  is  so  important  to  save  every 
ounce  of  coal,  the  application  of  the  bonus  system  to  sub- 
stations is  worthy  of  consideration,  and  would  result  in  a 
substantial  gain  to  the  employe,  employer,  and  country. 

F.   W.   T. 

October  mil,   1918. 

"Fraternity" — or  Tyranny? 

I  have  been  a  constant  reader  of  the  Electrical  Review 
now  for  more  years  than  I  care  to  remember,  but  certainly 
think  the  current  week's  issue  the  best  number  that  up  to 
date  has  seen  the  light.  But  it  is  putting  a  great  strain  upon 
your  readers  to  have  to  search  from  page  to  page  for  the  fun 
and  jokes,  and  would  respectfully  suggest  you  have  a  separate 
page  on  the  same  lines  as  all  first-class  journals  and  periodi- 
cals—The Women's  Page,  by  Dolly  Daydream;  The  Oosy 
Comer,  by  Lady  Cornelius  Vere  de  Vere;  Knotty  Brain 
Waves,  by  Professor  Horatio  Bottomley,  &c.,  &c.,  and  place 
same  under  the  directorship  of  Mr.  J.  Shaw.  A  page  with 
the  following  articles  would  draw  the  crowd :  "  Why  an 
ardent  Trade  Unioni.st  employe  Non-Unionists,"  by  J.  '"'  Gil- 
bertian  "  Shaw;  '■  Causes  and  Leaders  "  (lost  and  otherwise), 
by  the  Editor;  "  How  they  got  into  the  Wrong  Room,"  bv 
Sir  G.  Gibb;  "The  Mutterings,  Titterings  and  Writings  of 
the  Kaaser,"  by  Wilhelm;  "How  w^e  Wound  up  the 
A.E.S.E.,"  by  W.  J.  Ebben;  "Amalgamation,  Past,  Present, 
and  iuture,"  by  W.  Arthur  Jones;  "  How  we  got  Something 
for  Nothing,"  by  Members  of  the  E.P.E.A.;  "Advice,"  by 
C.  H.   Wordingham. 

Paper  may  be  very  scarce  and  also  dear,  but  for  goodness 
.sake,  Mr.  Editor,  please  put  in  all  that  Mr.  Shaw  sends  you. 
Good  laughs  these  times  are  worth  anything. 

Mr.  Shaw's  letter  I  certainly  shall  not  attempt  to  answer 
(not  behevmg  m  painting  the  lily),  except  to  sincerely  tnjst 
he  will  not  carry  out  his  threat  of  reiwrting  me  to  John  Bull; 
if  he  does  that.  I  am  for  ever  damned. 

Your  leaderette,  Mr.  Editor,  deserves  a  few  remarks,  how- 
ever. The  feeling  that  exists  between  the  Electrical  Trades 
Union  and  the  E.P.E.A.  will,  I  am  afraid,  continue  to  exist 
as  long  as  the  objects  of  the  E.P.E.A.  are  as  stated  by  Mr 
Atkinson  before  Sir  George  Gibb.  He  said,  "  We  came  here 
on  the  invitation  of  certain  representatives  of  this  side  (the 
employers'  side),  to  conte-st  the  clakn  of  the  Electrical  Trades 
Union  to  represent  the  staff  engineers."  My  only  remark  is, 
that  18  the  sort  of  statement  one  would  expect  to  be  made 
S.^T.'s*'. '"'^P'"^^'^'^*''^*    '^^    ^    "trade    union"    such   as   the 

One  paragraph  of  your  leaderette  reads  as  follows-  "The 
threat  of  the  E.T.U.  secretary,  therefore,  is  utterlv  indefen- 
sible and  unworthy  of  a  free  man,  and  will  do  far  more  harm 
to  his  own  cause  than  to  that  of  the  E.P.E.A  "  But  I 
though,  Mr.  Editor,  the  causes  of  all  trade  unions  were  the 
same,  at  any  rate  the  cause  of  the  Electrical  Trade  Union  is 
the  uphftmg  and  bettenng  the  material  conditions  of  the 
workers  m  the  electrical  industry,  and  we  are  doing  it  fairly 
puoiessfully.  For  confinnation,  ask  any  member  of  the 
E.P.E..A.  what  the  cause  is,  and  why  the  cause  for  the 
■*^  •,-Y'-^;'  should  be  stated  by  a  member  of  that  body  ner- 
Eonally  fear  the  law  of  libel. 

Feel  sure,  Mr.  Editor,  that  now  vou  have  drawn  the  atten- 
tion ot  the  members  of  the  E.T.U.  to  their  poor  leader  I 
shall  be  pettmg  the  sack,  and  shall  have  to  apply  for  emnlov- 
ment  to  Mr.  Shaw.  ^   ^ 


Whether  the  letter  I  sent  one  of  our  renegades  was  justificil 
is  a  matter  of  opinion,  whether  the  purport  of  it  will  he 
carried  out  is — well,  wait  and  see. 

W.  J.  Webb. 

Ixindon,   R.C.I,   October  'list,  1918. 

[Wo  think  that  Mr.  Webb's  objection  to  the  remark  attii 
buted  to  Mr.  Atkinson  is  well  taken;  but  we  do  not  agree  tli:ii 
he  is  right  in  adopting  that  one  remark  as  a,  criti^rion  of  the 
objects  of  the  E.P.E.A.,  which  have  becm  fully  .set  fuith  in 
our  pages  (see  Juno  7th,  J918,  p.  Ml),  and  which  do  not 
contain  a  single  feature  to  which'  the  E.T.U.  could  take 
exception,  so  far  as  we  can  eee. 

As  regards  om-  own  remarks,  Mr.  Webb  begs  the  question ; 
we  said  his  threat  was  "  utterly  indefensible  and  unworthy 
of  a  free  man,"  and  that  is  true;  we  are  not  concerned  tci 
argue  about  the  causes  of  trade  unions  or  any  other  red 
herring  that  he  may  drag  aeross  the  track— to  deprive,  c)i 
endeavour  to  deprive,  a  fellow-citizen  of  his  means  of  liveli- 
hood, on  any  pretext  whatever,  is  a  criminal  act.— Eds. 
Elec.  Rev.] 

1  think  the  enclosed  letter  is  a  sufficient  answer  to  W.  A. 
JoMO-s,  General  Secretary,  E.P.E.A.,  on  "  Fra.terijity  "—or 
Tyranny':'  in  your  issue  of  October  11th. 

R.  Wadman, 

Vidham  liianch   l''..T.I'. 

London,  S.W.  6,  Odobcr  l&th,  1918. 

From  the  Electrical  Trades  Journal,^  September,  ]91S  ;- 
The  following  is  a  copy  of  a  most  illuminating  letter  and 
throws    considerable     liglit   .ou     the     iiieaus    that    are    being 
adopted  in  certain  quarters  to  discredit  the  E.T.U.  :  — 
[copy.] 
Beechgrove,  Ridgeway  Road, 

Redhill,  Surrev, 
John  Whitehead,  Esq.,  June  2ith,  1918. 

Admiralty  Hostel, 
63,  Hamilton  Square,  Birkenhead. 
My  Dear  Sir, — The  secretary  has  handed  me  your  letter  of 
the  '2'2nd  inst.,  but,  unfortunately,  it  has  come  into  my  hands 
too  late  for  my  reply  to  reach  you  by  the  time  you  named, 
I  would  reply  to  your  questions  as  follows  :  — 

1.  On  no  account  whatever  join  the  E.T.U.    By  doing  so 

you  declare  yourself  to  be  a  workman  instead  of  an  engineer. 

■2.    You  are  under  no  obligation  to  join  the  E.T.U.,  though 

I  suppose  individual  employers  have  a  right  to  say  they  will 

only  employ  union  men. 

3.  .loining  the  E.T.U.  will  not  affect  your  membership  i.i 
the  Institution,  though  it  is  most  undesii-able  that  membe].-- 
should  so  lower  their  status. 
1,  A  member  of  the  I,E.E.  can  be  a  memb'er  of  the  E.T.U. 
Under  existing  conditions  it  is  most  desirable  for  every 
worker  to  belong  to  a  protective  organisation,  and  the  I.E.B. 
is  at  present  busily  engaged  in  seeing  to  it  that  such  an 
organisation  suited  to  the  standing  of  its  members  is  avail- 
able. At  the  present  moment  I  should  strongly  advise  you 
at  OBce  to  join  the  Electrical  Power  Engineers'  Association, 
if  they  considex  you  eligible;  if  not,  they  will  hand  you  over 
to  a  similar  organisation  dealing  with  manufacturers'  staffs. 
Either  of  these  associations  you  can  join  without  loss  of  status 
and  bo  as  well  protected  and  recognised  as  an  organised 
worker  as  if  you  were  in  the  E,T.U.  If  I  can  assist  you  with 
any  further  advice  do  not  hesitate  to  let  me  know. 
Yours  ■truly, 

(Signed)     C.  H.  Wordinoham, 
President,  Institution  of  Electrical  Engineers, 


WAR  ITEMS. 


Exports  to  Cliina. — A  further  list  of  those  in  China  to 
whom  exports  may  bejf  consigned  appears  iu  the  London 
Gazette  for  October  18t6. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  ior 
Octolx'r  18th  contains  further  fists  of  jiersons  and  bodies  in 
the  following  countries  with  whom  trading  is  prohibited  : — 
Cuba,  Netherlands,  Netherlands  East  Indies,  Fernando  Po, 
Spain,  Sweden,  and  'Venezuela. 

The  £5  Minimum  Claim. — The  award  of  the  Committee 
on  Production  on  the  demand  for  a  minimum  rate  of  £5  a 
week  for  shipwrights  in  the  Clyde,  Barrow,  Aberdeen,  Dun- 
dee, and  Leith  districts  has  been  issued,  and  the  men's  claim 
is  not  conceded.  It  appears  to  the  committee  that  any  award 
made  at  the  present  juncture  would  be  to  the  prejudice  of  an 
independent  and  impartial  hearing  of  the  case  with  resnect 
to  the  whole  shipbuilding  trade  by  the  committee,  which  was 
fixed  for  October  24th. 

Tramway  'Worliers'  Wages,  &c. — .'^ccordine  to  the  Man- 
chester Dady  Dispatch,  the  tramway  workers  throughout  the 
country  have  put  in  still  another  appUcation  for  an  increase 
of  pay.  This  is  for  the  bonus  of  the  men  to  be  extended  from 
25s.  to  3-5s..  and  that  for  women' from  ISs.  to  35s.  Half  the 
bonus  is  asked  for  on  behalf  of  boys  and  girls  under  18.  The 
agitation  is  part  of  the  scheme  for  obtaining  equal  pay  for 
women  as  for  men  where  the  same  work  ia  performed. 
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When  the  War  Ends:  Munitions  Contracts. — In  the  House 
of  Commons  last  week,  according  to  the  Times,  Mr.  G.  Ter- 
rell asked  whether,  in  view  of  the  possibOity  of  an  eajly 
peace,  any  committee  had  been  appointed  with  authority  to 
wind  up  contracts  for  the  manufacture  of  munitions  of  wax 
and  to  award  compensation,  and  what  arrangements  had  been 
made  to  find  employment  for  workpeople  now  engaged  on 
war  work  in  munition  factories.  In  reply  Mr.  Bonai'  i^aw 
said  that  these  matters  had  been  long  under  the  consideration 
of  the  Government,  but  it  was  not  possible  at  present  to 
make  a  statement  about  them. 

National  Industrial  Unity  fjfter  the  War. — Writing  in  tlie 
Maiulifstur  iJailii  Dispatch  on  "  Affluence-  or  Poverty  After 
tlie  War,"  Mr.  11.  Dubery,  General  Secretary  of  the  Federa- 
tion of  Post  Office  Supervising  Engineers,  urges  that  for  thc^ 
lew  years  following  the  war  every  means  should  be  taken  to 
create  the  best  relationship  between  the  progressive  and 
broad-minded  employer  and  the  constructive  and  evolutionar\' 
trade  ujiionist.  "They  must  co-operate  for  the  reconstruc- 
tion of  the  social  system  on  broad  and  sane  hnes.  While 
retaining  the  weapons  of  the  strike  and  the  lock-out,  they 
must  be  chary  of  using  them.  It  is  not  enough  to  offer  U> 
the  industrial  world  a  machine  such  as  Whitley  Committees ; 
nor  will  it  improve  matters  if  such  machinery  is  put  under 
the  control,  advice,  or  benevolent  patronage  of  the  bureau- 
crats of  a  Government  department.  This  may  be  good  as 
far  as  it  goes,  but  the  real  need  is  a  satisfactory  atmosphere 
in  which  employers  and  workmen  who  put  principle  befoie 
profit,  and  national  well-being  in  front  of  iiersonaJ  aggrandise- 
ment, can  work  together  against  all  disruptive  and  enervating 
forces,  whether  they  arise  through  a  soulless  bureaucracy, 
extremist  agitation,  or  a  brutal  economic  system.  It  is  the  duty 
of  right-minded  men  and  women  in  every  walk  of  life  to 
strive  to  attain  in  the  near  future  this  spirit  of  national  unity." 

The  Demand  for  Manufactures  after  the  War. — In  the 

course  of  an  article  on  "  Munition  Shops  After  the  War,"  in 
the  Manchester  Sunday  Chronicle,  "  Observer  "  predicts  for 
this  country  an  era  of  prosi>erity  for  at  least  twenty  years, 
unknown  in  previous  history.  The  writer  gives  the  following 
reasons  for  his  optimism  :  — 

"  All  the  world  is  starving  for  manufactured  articles  of  all 
descriptions  to  be  used  in  i>eaceful  avocations.  ,  During  the 
lust  four  years  the  sole  industry  of  the  world,  and  particularly 
of  this  country,  for  instance,  has  been  war.  Coal,  iron,  steel, 
cotton,  wool,  chemicals,  the  basic  materials  of  all  industry — 
,\ea,  even  the  land  itself — have  been  used  solely  for  the  mak- 
ing of  instruments  of  desti-uction,  and  every  minute  used, 
every  ounce  of  energy  expended,  and  every  penny  spent  has 
been  so  much  capital  lost  to  the  world.  It  will  have  to  be 
made  up,  and  made  up  by  increased  energy  and  production. 
Take  as  an  example  the  ejectrical  trade.  Before  the  war 
Germany  exported  £'16,000,000  worth  of  electrical  plant  and 
apparatus  annually,  England  i65;D00,000  (apart  from  telegraph 
material),  America  £5,000,000,  Sweden  £5,000,000,  and 
Switzerland  roughly  £5,000,000,  a  total  of  £30,000,000.  For 
four  years  these  exports  have  ceased.  This  means  that,  with- 
out allowing  for  the  increased  demand  for  electrical  plant, 
there  is  £1'20,000,000  worth  of  leeway  to  make  up,  not  taking 
anything  into  account  for  the  depreciation  of  the  machinery 
alrea<ly  in  esist.ence,  which  has  been  working  at  full  pressure 
the  whole  time.  Not  a  single  firm  that  is  now  making  elec- 
trical stuff  for  the  war  will  have  to  close  down.  On  the  con- 
trary, if  anything  they  will  have  considerably  to  exteiid  their 
premises  and  engage  more  hands.  No  industry  has  been  so 
much  pu.shed  along  by  the  war  as  the  electrical  industry. 
We  can  as  a  result  (and  shall  continue  to)  beat  Germany. 
Those  works  now  making  electrical  engines  of  all  kinds  for 
aeroplanes,  motors,  submarines,  and  cruisers  will  be  able  to 
make  water  turbines,  steam  turbines,  generating  plant,  mag- 
netos, motors,  cables,  and  heating  and  cooking  a'ppliances. 
We  can  now  make  magnetos  as  good  as  the  Gennans,  which 
we  could  not  do  before  the  war.  I  make  bold  to  say,  too, 
that  every  ordinaiw  engineering  shop  in  this  coimtry  has  suffi- 
cient orders  on  its  books  to  provide  work  for  at  least  10  years." 

The  writer  of  the  article  considers  that  the  standard  of 
living  of  the  working  classes  will  not  go  down,  but  will 
indeed  go  higher  and  higher,  and  that  wages  instead  of  de- 
creasing will  increase ! 

Exemption  Applications. — A  tramcar  conductor,  in  the 
employ  of  the  Burnley  Corjx)ration,  aged  43,  was  given  ex- 
emption to  the  end  of  January. 

.At  Kiddermin.ster,  on  the  appeal  of  the  Tramway  Co., 
exemption  until  March  31st  was  granted'  to  E.  Turner  (38, 
Grade  1),  foreman;  J.  Whitmore  (31,  Grade  2),  motor  man; 
and  S.  Edwards  ('if.  Grade  3),  general  clerk. 

The  Bexley  Heath  Tribunal  has  granted  six  months'  exemp- 
tion to  R.  Dennett  (35),  motor  man  on  the  U.D.C.  tramways. 

At  Oxford,  Messrs.  J.  E.  Elliott  &  Co.,  electrical  engineers, 
appealed  for  their  manager,  C.  J.  Manley  (50,  Grade  1),  and 
it  was  stated  that  all  the  three  men  were  either  employed 
by  the  Government  or  were  in  the  Army.  Three  months 
were  conceded. 

At  Broadstairs,  the  Isle  of  Thanet  Tramway  Co.  appealed 
for  a  tru^k  fitter,  and  it  was  stated  that  owing  to  business 
pressure  he  was  putting  in  80  hours  per  week.  He  was 
exempted  and  excused  the  Volunteer  service. 

St.  Albans  Tribunal  has  granted  six  months'  exemption, 
subject  to  substitution,  to  .1.  W.  Allen  (45,  Grade  2),  electrical 
fitter  with  Messrs.   Nicholson,  Ltd. 


LEGAL. 


A. E.G.  Electric  Co.,  Ltd. 

In  the  Chancery  Division,  on  October  17th,  Mr.  Justice  Tounfrer 
made  an  order  for  the  winding  up,  under  the  Trading  with  the 
Enemy  (Amendment)  Act,  1916,  of  A.E.G.  Electric  Co.,  Ltd.,  on  a 
petition  by  the  Board  of  Trade. 

Mr.  Austen-C.\ktmell  said  this  was  the  last  survivor  of  the 
group  formed  by  the  A. E.G.,  Berlin.  There  had  been  complicated 
arbitration  proceedings  with  the  Rio  Tinto  Co.,  and  when  the 
matter  was  before  his  Lordship  last  sittings  it  was  thought  by  the 
company  that  an  oi'der  for  winding  up  might  embarrass  it  in 
those  proceedings.  Now  the  points  of  fact  had  been  dealt  with 
by  the  Arbitrator  and  the  points  of  law  by  the  Oliicial  Referee,  and 
their  decisions  had  been  given.  So  far  as  the  arbitration  was  con- 
cerned, therefore,  there  could  be  no  objection  to  the  order  he 
asked  for. 

His  Lordship  :  Is  there  an  appeal  from  that  award  ? 

Mr.  Adsten-Cartmell  :  Not  yet.  Counsel,  continuing,  said  his 
Lordship  on  the  former  occasion  was  quite  satisfied  that  the  case 
was  one  in  which  a  winding-up  order  should  be  made,  and  only 
allowed  the  matter  to  stand  over  on  the  application  of  the  com- 
jiapy's  counsel,  on  the  ground  of  possible  embarrassment  over  the 
arbitration.  The  Board  of  Trade  felt  that,  now  that  the  decisions  in 
the  arbitration  proceedings  had  been  given,  there  would  be  no  harm 
done  to  the  company  by  a  winding-up  order.  But  he  asked  for  two 
indulgences  under  the  new  Act — the  appointment  of  the  controller, 
who  was  seized  of  the  whole  matter,  as  liquidator,  and  to  dispense 
with  the  meetings  of  creditors  and  contributories,  and  with  the 
usual  statement  of  affairs,  under  Sec.  152. 

Mr.  Stu.\rt  Bevan,  who  appeared  for  the  Rio  Tinto  Co.,  said, 
apart  from  the  question  of  the  arbitration,  the  litigation  between 
the  company  and  his  clients  was  not  at  an  end.  All  that  had  to 
be  found  in  these  proceedings  was  what  w.is  the  amount  of  damages 
to  which  the  Rio  Tinto  Co.  was  entitled.  But  the  Rio  Tinto  Co. 
was  plaintiff  in  an  action  against  the  company,  in  which  it  was 
claiming  a  large  sum  of  money. 

Mr.  Austen-Cartmell  said  it  looked  as  though  about  £7,000 
would  eventually  be  found  due  to  the  Rio  Tinto  Co.,  and  the 
winding-up  order  would  not  prejudice  that.  At  the  previous  hear- 
ing, Mr.  Conway  was  instructed  by  the  company  to  express  the 
view  that  a  winding-up  order  before  the  award  in  the  arbitration 
proceedings  might  conceivably  embarrass  it,  and  he  (counsel)  agreed. 

His  Lordship  said  he  was  not  sure  that  the  Rio  Tinto  would 
not  be  safer  under  a  winding  up. 

Mr.  Batejian,  for  the  A.E.G.  Electric  Co.,  Ltd.  said  he  had  a  list 
of  salaries  now  being  paid  to  employes  of  the  company,  at  its 
request,  and  with  the  consent,  of  the  Board  of  Trade.  These  would 
automatically  cease  upon  the  appointment  of  a  liquidator.  It  was 
desired  that  these  payments  should  be  continued. 

His  Lordship  said  so  long  as  the  liquidator  was  satisfied  that 
the  funds  in  his  hands  were  sufficient  to  meet  all  prior  claims  there 
wouM  be  no  difficulty  over  that  point. 

Mr.  Austen-Caktjiell  :  There  are  large  surplus  assets  in  any 
case  now,  and  there  has  been  assent  to  this  on  the  part  of  the 
German  owners. 

His  Lordship  said  in  the  cases  that  had  come  before  him  there 
had  been  no  reluctance  on  the  part  of  the  German  owners  to  con- 
tinue these  payments  under  similar  circumstances. 

Eventually  the  Court  made  the  order  for  the  winding  up  of  the 
A.E.G.  Electric  Co.,  Ltd.,  and  gave  the  Rio  Tinto  Co.  leave  to  con- 
tinue its  proceedings  against  the  company.     ■ 


In  the  Kings  Bench  Divisional  Court  on  October  22nd  an  appli- 
cation was  made  to  extend  the  time  for  appeal  in  the  matter  of 
the  arbitration  proceedings  between  the  A.E.G.  Electric  Co.,  Ltd., 
and  the  Eio  Tinto  Co.,  and  the  Court  granted  three  weeks. 


Elliston,  Evans  &  Jackson,  Ltd.,  i:  Lynedocks  Wood 
Turnery  and  Twistinu  Mills. 

In  the  Shoreditch  County  Court,  before  his  Honour  Judge  Cluer, 
plaintiflls,  electrical  and  mechanical  engmeers,  of  13,  Cross  Street, 
E.G.,  sued  defendants,  of  Lynedock  Street,  Kingsland-roal,  wood 
sawyers  and  turners,  to  recover  .*:  1  li  for  the  supply  of  an  electric 
motor  for  driving  the  machinery  at  the  latter's  saw  mills.  The 
defence  was  that  the  motor  would  not  work,  that  the  defendant 
had  lost  a  considerable  sum  of  money  owintr  to  his  inability  to  use 
the  machinery,  and  he  did  not  consider  he  was  called  upon  to  pay  for 
it.  The  plaintiffs  said  an  electric  motor  was  supplied  costing  £30, 
and  the  materials  for  fixing  it  £(1.  They  had  only  received  £20  on 
ace  junt. 

Defendant  :  They  tried  to  palm  me  off  with  a  motor  that  will 
not  go,  putting  me  to  a  lot  of  expense. 

Judge  Cluer  :  That  is  no  answer  to  the  claim ;  you  must 
counter-claim  for  any  damage.  Have  you  had  the  electric  motor 
and  do  you  owe  for  it,  is  all  that  is  before  the  Court. 

Dependant  :  Oh,  yes.  I  had  the  motor,  but  I  think  I  can  prove 
that  I  have  lost  £25  in  lost  time,  and  thereby  cannot  pay  for  it. 

Judge  Cluer  :  That  might  or  might  not  be  the  subject  of  a 
counter-claim,  but  it  is  no  answer  to  this  claim. 

Dependant  :  It  has  taken  me  five  months  to  put  it  right,  and  I 
have  been  losing  money  all  the  time. 

Judge  Cluer  gave  judgment  for  the  plaintiffs  for  the  amount 
claimed,  and  ordered  it  to  be  paid  at  £2  a  month. 
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BUSINESS  NOTES. 


Regulations    Respecting    Machine  Tool   Orders.-^It,  is 

not  •reiierally  uuderstood  that  onlera  for  machine  tools  for  work, 
other  than  war  work,  may  now  be  placed  with  manufacturers, 
merchauts.  and  importers  without  submission  to  the  Ministry  of 
Munitions  for  approval.  While  the  Ministry  of  Munitions  has 
uotitieil  traders  that  they  may  place  such  orders  on  their  books, 
they  are  not  permitted  to  manufacture  or  supply  until  the  present 
restrictions  are  withdrawn.  For  the  time  beinsr.  therefore,  no 
machine  tools  may  be  manufactured  except  for  the  purpose  of 
satisfyinjr  definite  munitions  orders  approved  by  the  Machine  Tool 
Department  of  the  Ministry  of  Munitions,  or  in  accordance  with 
niannfacturinjr  profrrammes  also  sanctioned  by  that  Department. 

The  Minister  of  Munitions  pives  notice  that  all  applications  for 
a  permit  to  purchase  or  enter  into  negotiations  for  the  purchase  of 
machine  tools,  power-driven  wood-working  machinery,  or  treadle 
lathes  of  S-in.  centres  or  over,  suitable  for  use  in  cuttin^r  and 
worki:itr  metal,  or  snitable  for  use  in  cuttinpr,  working:,  or  operatinfr 
on  wood,  under  the  above-mentioned  orders,  must  be  made  to  the 
Controller,  Machine  Tool  Department  (T.M.7'),  Ministry  of  Muni- 
tions, Chariny  Cross  Building's,  Embankment.  London.  W.C.  2. 

Australian  Electrical  Contracting.— We  have  received  a 
copy  of  the  annual  report  of  the  Electrical  Traders'  and  Contractors' 
Association  of  Victoria.  It  shows  that  during  the  period  ended 
April,  IHIS,  the  tratle  had  been  well  maintained,  in  spite  of  the  war. 
Restriction  of  imports  from  Great  Britain,  A:c.,  caused  serious 
misgivings  early  in  the  year,  but  the  means  for  maintaining  the 
industry  had  been,  in  a  small  measure,  due  to  the  large  importa- 
tions of  electric  wiring  accessories  from  Japg,n.  As  a  temporary 
source  of  relief  this  had  been  greatly  appreciated,  but  it  was  to  be 
hoped  that,  after  Peace  had  been  declared,  the  true  British  spirit 
woiUd  cause  them  to  give  every  consideration  to  the  Mother 
Country  in  the  Commercial  struggle.  The  war  had  strengthened 
and  developed  in  Australia  the  manufacture  of  electrical  apparatus 
and  some  lines  of  accessories.  They  hoped  that  this  would  not  be 
a  passing  change,  but  would  continue  to  be  developed  in  the  in- 
terests of  those  firms  who  had  come  forward  to  fill  the  gaps.  The 
Association  wished  these  new  industries  every  success,  and  hoped 
that  they  would  long  continue  to  be  a  valuable  asset  to  that  part 
of  the  Empire  financially.  The  Association  has  formed  itself  into 
two  Sections — one  dealing  with  trading  matters  and  the  other  with 
wiring  contracts  and  workshop  work.  The  report  states  that  satis- 
factory progress  has  been  made  with  the  standardisation  of  wiring 
rules.  There  is  now  throughout  Australia  only  one  set  of  wiring 
rules  and  regulations  for  the  installation  of  electrical  apparatus 
which  is  honoured  by  supply  companies  and  fire  insurance  com- 
panies alike,  and  is  in  the  care,  as  regards  alterations  and  inter- 
pretations, of  Standing  Committees  in  Xew  South  Wales  and 
Victoria.  As  the  result  of  the  proposed  Municipal  Trading  Bill 
not  having  become  law.  members'  interests  were  still  conserved  in 
what  they  considered  their  legitimate  sphere,  unasaailed  by  com- 
petition from  municipal  bodies.  The  Council  was  in  constant 
communication  with  the  Electrical  Contractors'  Association  in 
London  in  connection  with  any  measure  of  that  nature  which 
might  be  brought  before  the  British  Parliament.  The  Association 
has  dealt  with  the  question  of  false  trade  descriptions  (Japanese 
importations),  and  the  Customs  authorities  have  guaranteed  the 
protection  of  British  trade  marks  against  such  infringements. 
Mr.  G.  L.  Just  is  president  of  the  Association,  and  the  address  of 
the  Secretaries  is ; — Fell,  Rankin,  Morrison  &  Co.,  314,  Collins 
Street*  Melbourne. 

Calcium  Carbide  in    Japan. — According  to  the    Ili'vup 

tiriiii-uir  ilr  V  Elri:tricHv.  calcium  carbide  was  first  made  on  a  small 
scale  in  Japan  in  1901.  As  the  demand  increased,  the  manufacturing 
facilities  were  developed,  and  two  of  the  factories  are  able  to 
produce  respectively  30,000  and  .5,00o  tons  per  annum.of  carbide, 
which  is  converted  into  cyanamide,  and  used  for  the  manufacture 
of  sulphate  of  ammonia.  The  increased  production  has  enabled 
Japan  to  export  carbide  tq  Australia,  the  Philippines,  Java,  and 
India. 

The    Importance  of   Export  Trade    Development.— In 

the  course  of  an  address  on  ''  Present  Aspects  of  Trade."  Sir  Albert 
Stanley.  M.P.,  President  of  the  Board  of  Trade,  told  the  Bradford 
Textile  Society  that  the  demand  of  the  workers  for  higher  wages 
and  better  conditions  could  only  be  met  by  improved  export 
trade. 

Anglo-Italian  Trade. — According  to  a  daily  paper,  Mr. 

Victor  Fisher  has  resigned  the  secretaryship  of  the  British  Workers' 
League,  and  is  on  his  way  to  Italy  on  an  '■  oflScial  mission  "  for 
promoting  industrial  and  commercial  unity  between  Great  Britain 
and  Italy. 

The    Importance    of   Advertising   in   War-time.— The 

American  Electrical  I/eriew  quotes  the  following  statement 
recently  issued  by  the  Hon.  W.  B.  Colver,  chairman  of  the  U.S. 
Federal  Trade  Commission,  on  the  importance  of  maintaining  trade 
arlvertising  during  the  war  : — 

"Discontinuance  or  even  sharp  curtailment  of  advertising, 
because  of  temporary  war  conditions,  would  seem  to  imperil  the 
most  valuable  asset  that  any  business  has— namely,  its  o-oodwill 
No  more  faulty  logic  can  be  found  than  that  which  would  impel 
a  manufacturer  lo  cease  building  for  the  future  by  means  of 
advertismg,  simply  Ijecause  the  output  of  his  factorv  is  for  the 
time  being,  restricted  ;    or  because  diversion  of   his  "facOities  to 


war-work  has  operated  to  withhold  his  goods  from  the  accustomed 
markets.  In  modern  business  there  can  be 'no  '  suflicient-unto-the- 
day '  policy. 

"  In  advertising,  the  business  man  has  built  up  the  intangible  or 
spiritual  side  of  his  business,  if  such  it  may  be  designated,  as 
distinct  from  the  material  side.  It  is  the  spiritual  side  as  repre- 
sented by  the  goodwill,  that  is  slower  of  growth  and  that  is  the 
more  seriously  jeopardised  by  neglect — neglect  which  could  t.ikono 
more  disastrous  form  than  an  interruption  to  advertising. 

"Goodwill,  in  my  estimation,  is  far  more  valuable  than  the 
physical  propert.v  with  which  it  is  linked. 

"  The  manufacturer  who  has  converted  his  factory  to  war-work, 
and  has.  therefore,  interruj)ted  the  production  of  his  original  line, 
does  not  tear  down  and  discard  his  expensive  machinery  to  save 
the  insurance  premiums  or  other  similar  expenses.  It  would  be 
just  as  .sensible  for  a  manufacturer  whose  commercial  integrity  is 
founded  upon  advertising  to  abandon  his  advertising  campaign 
in  order  to  save  the  carrying-charge  upon  his  greatest  asset — 
goodwill. 

"  They  told  me  when  I  was  a  youngster  that  even  the  Lord  can't 
make  a  two-year-old  calf  in  a  minute.  Big  advertising  spreads 
after  the  war  will  meet  equally  big  spreads.  Business  will  bid  for 
public  attention  and  interest  on  a  bull  market.  The  purpose  will 
be  to  put  a  punch  in  goodwill  which  has  gone  ttabby.  The  man 
who  goes  into  that  contest  with  a  public  attention  and  interest 
which  he  has  never  allowed  to  relax  will  go  in  with  his  goodwill 
trained  to  the  minute. 

"  He  will  win.' 

Catalogues. — The  New  Switckgkar  CoNSTRrcrro.N  Co., 

Ltd.,  Wellesley  Road.  Sutton,  Surrey. — Twenty-eight-page  provi- 
sional catalogue  and  price  list  (No.  70),  in  English  and  French, 
containing  fully  illustrated  description,  tabulated  prices,  weights. 
tec.  of  the  company's  oil-break  switches  and  switchgear. 

The  Industrial  Situation  in  China.— It  appears  from  a 

brief  dispatch  received  from  the  Timrx  correspondent  at  Peking, 
that  while  the  educational  needs  of  China  are  great,  the  industrial 
needs  are  greater.  Engineering  and  industrial  students  returning 
from  abroad  are  stated  to  be  unable  to  find  positions  for  which 
they  are  trained. 

Neutral  Trade  Marks.— The   /Jnil//   Mail  learns   that 

Germans  are  buying  up  well-known  trade-marks  in  neutral 
countries,  especially  Sweden.  Norwav,  and  Denmark.  "  Certain 
established  hardware  specialities,  now  sold  abroad  as  Scandinavian 
wares,  are  said  already  to  have  come  under  German  control  !  The 
object  of  this  manu?uvre.  of  course,  is  to  fool  people  into  thinking 
that  they  are  purchasing  products  of  the  countries  in  question, 
instead  of  goods  actually  manufactured  by  Germany.  The  same 
trick,  it  is  reliably  reported,  is  also  being  tried  with  regard  to 
American  trade-marks." 

Book    Notices. — The   Sijiii-hrosropp.      September.    I'.llS. 

A  monthly  publication  by  the  Detroit  Edison  Co.  in  the  interest  of 
its  employes.  The  number  to  hand  contains  an  article  by  C.  R. 
Cross  on  "  The  Connors  Creek  Power-Plant  Piping,"  a  list  of  Edison 
men  in  the  war,  and  a  number  of  interesting  notes  and  notices. 

Bureau  of  Standards.  Circular  No.  73,  entitled  "  Copper,"  deals 
primarily  with  the  physical  properties  of  pure  and  .  commercial 
grades  of  copper.  The  best  data  and  values  are  given  for  the 
various  physical  characteristics  and  constants,  together  with  a 
bibliography  of  the  sources  from  which  these  values  were  taken. 
The  effect  of  impurities  upon  the  properties  of  copper  is  discussed, 
as  well  as  the  influence  of  various  factors  in  its  manufacture.  The 
circular  contains  over  100  pages,  .and  is  the  most  complete  treatise 
on  the  subject  that  we  h.ave  seen :  it  is  freely  illustrated  with  half- 
tones and  graphs,  and  treats  of  every  aspect  of  the  subject  more  or 
less  exhaustively,  forming  an  inv.aluable  store  of  information  in  a 
convenient  form.  Those  interested  may  obtain  a  copy  by  addressing 
a  request  to  the  Bureau. 

"  I'nii-eedi IH/.1  of  the  Physical  Society  of  London."  Vol.  XXX, 
Parts.  August  loth,  191S.  London  :  Fleetway  Press.  Ltd.  Price 
48.  net. 

"  Journal  of  the  U.S.  Artillery."  Vol.  XLIX.  No.  3.  May- August, 
1918.  Virginia  :  Coast  Artillery  School  Press,  Fort  Monroe. 
Price  ^0'50. 

"  Post  OfBce  Electrical  Engineers'  Journal."  Vol.  II,  Part  3. 
October.  191,s.  London  :  H.  Alabaster,  Gatehouse  &  Kempe.  Price 
Is.  net. 

Bankruptcy    Proceedings. — E-    C.   Sparke.s.    electrical 

and  manufacturer's  agent.  11. '^.Wardour  Street.  London. — Receiving 
order  made  October  17th.  on  a  creditor's  petition.  First  meeting, 
October  30th  :  public  examination,  December  3rd. 

Australia. — A  Conference  of  the  engineers  of  the  larger 

electric  supply  stations,  which  was  convened  by  the  Government, 
has  agreed  that  power  stations  shall  pool  their  requii-ements.  so 
that  orders  in  bulk  may  be  sent  to  Great  Britain,  and  delivery 
thereby  facilitated. — Aimtrnlian  Im/ list  rial  and  J/iniiif/  Sta/uiard. 

Trade  Announcement.— Messrs.  Witton  .Tames,  Ltd., 

have  remove-l  to  the  Hyde  Electrical  Works.  Colindale  Avenue, 
Hendon,  N.W.  it.  Telegrams  :  ''  Varishuut,  Hyde,  London."  Tele- 
nhone  :  Kingsbury.  280.  New  offices  and  commodious  works 
premises  have  been  taken,  and  th»  address  of  the  registered  office 
is  as  stated.  The  works  are  of  ample  proportion  for  immediate 
requirements,  and  the  company  has  taken  adjoining  land  for 
extensions.  In  future  all  its  various  specialities  will  be  manu- 
factured there. 
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Patents  and  Alien  Enemies. — Application  ha«  been  made 

to  the  Board  of  Trade  to  aroid  or  suspend  Patents  Xo.  26,436/07, 
granted  to  Bosch  for  sparking-  plugs,  by  Messrs.  Howard  S.  Cooke 
and  Co..  and  Xo.  .5.026/12.  granted  to  Hubers  (Pintsch  A.-G.),  by 
the  Cosmos  Lamp  Works,  Ltd.  Applications  have  also  been  made 
for  licences  under  applications  vested  in  the  Custodian  in  respect  of 
Patents  Xos.  lo;i;2u;14,  and  109,2;i8.  applied  for  by  the  Pintsch 
A.-(r..  for  metallic  bodies,  by  the  Cosmos  Lamp  Works.  Ltd. 


LIGHTING  AND  POWER  NOTES. 


Argentina. — E.L.  Schejees. — A  local  coiiipuny  is  lieint; 

lurmed  at  Laprida  (.Province  of  Buenos  Ayre5~)  for  the  installation 
"f  electricity  in  the  town.  A  concession  has  been  granted  to  .Senor 
I'acundo  Escalera  for  the  installation  and  workinsr  of  a  power  house 
at  Cosquin  (Cordoba).  The  residents  of  Santa  Elena  (Buenos  Ayres) 
iiave  decided  to  install  an  electric  lighting'  scheme  in  the  town. — 
Hrrieir  of  the  Biver  Plate 

Australia. — E.L.  Schemes. — Tiie  (^ueanbeyan  (X.S.AV.) 

Council  is  taking  steps  to  borrow  £20,0ii0  for  the  purpose  of 
installing  an  E.L.  system :  the  Mittagong  (X.S.W.)  Council  is 
endeavouring  to  borrow  iC.5,00ii  for  the  same  purpose  ;  arrange- 
ments have  been  made  by  the  Dunmnnkle  (Victoria)  Shire  Council 
to  liirht  the  towns  of  Murtoa  and  Minyip  with  electricity. — 
Trn.lffs. 

kyt. — Price    Increase. — The  T.C.   has  increased   the 

■iuirges  for  electiicity  for  all  purposes  to  50  per  cent,  above  pre-war 

jates. 

Beccles. — Proposed  E.L. — The  Public  Lighting  Com- 
mittee proposes  to  discuss  the  question  of  an  electric  lighting 
scheme  for  the  town  at  its  next  meeting. 

Canada. — Water  Power. — The  Hydro-Electric  Power 

Commis.sion  has  given  notice  of  its  intention  to  spend  SI. 250.000  in 
.  the  erection,  at  Ranney's  Falls,  Campbellford,   of  a  power  plant 
that  will  produce  from   8.000  to  lU.OOO  H.p.     It  is  stated  that  the 
vork  will  begin  this  autumn. 

Chorley. — Workhouse  Lirhtixg. — The   B.  of  G.  has 

i  cided  to  apply  to  the  L.G.B.  for  sanction  to  carry  out  improve- 
•  nts  at  the  workhouse,  including  the  installation  of  eleetric  light 

:mt. 

Continental. — Belkhm. — The  daily   Press  states  that. 

iiong' other  things,  the  Germans  succeeded  in  destroying  the  gas 
,,nd  electricity  plant  at  Ostend  before  they  left  the  town. 

Italy. — The  Consiglio  Superiore  delle  Acque  has  expressed 
itself  in  favour  of  the  scheme  of  the  Societa  Elettrica  deUa 
Sicija  Orientale  for  the  use  of  the  waters  of  the  Alcantara 
basin  for  generation  of  electricity.  The  scheme  provides  for 
tlie  construction  of  an  artificial  lake  of  66  mill.  cb.  m.  capacity 
on  the  Flaxio  torrent,  about  1,200  m.  above  sea  level,  which,  by 
means  of  an  underground  conduit,  will  convey  its  waters  to  a 
Pecond  artificial  lake  on  the  Alcantara,  1,135  m.  above  sea  level, 
h.aving  a  capacity  of  21vmill.  cb.  m.  In  all,  3ii  mill.  cb.  m.  of 
water  will  be  stored  and  used.  The  water  dammed  will  create  a 
fall  of  440  m.,  capable  of  giving  continuously  4.200  h.p.  This 
scheme  is  expected  to  lead  to  the  development  of  industries  in  the 
Catania  ar;d  Messina  regions  and  the  electrification  of  the  Catania — 
Palermo  railway  system,  as  also  to  the  utilisation  of  electricity  for 
agricultural  purposes. — Animll  (Tliii/ci/i/eria  e  d'Architettiirii. 

SwiTZEKLAXD. — The  electricity  works  now  being  built  at 
Jliihleberg,  and  belonging  to  the  Berne  Electric  Power  Co.,  will 
obtain  its  power  from  the  section  of  the  river  Aare,  between 
the  Felseuau  works  and  the  junction  of  the  river  Saane  with  the 
-Vare.  The  illustrations  and  plans  given  in  the  Schireizerixclte 
A;».c//«/«/ show  that  the  works  was  well  advanced  in  .July,  191.^, 
and  it  forms  the  last  section  for  the  power  development  of  the 
Aare  between  Berne  and  the  Bielersee.  the  other  finished  works 
being  tho.^e  at  Felsenau,  Kalluach.  and  Hagneck.  Under  average 
conditions  there  is  a  volume  of  water  of  about  100  cb.  m.  per 
second,  with  a  fall  of  19  metres.  A  weir  has  been  constructed 
across  the  river  forming  a  storage  reservoir,  which  holds 
lip  !)  million  cb.  metres  of  water.  The  turbine  house  has 
accommodation  for  eight  groups  of  machinery,  each  develop- 
ing .s.lOO  H.P.  The  weii-  is  designed  to  pass  500  cb.  m. 
l)er  second,  which  is  the  greatest  high-water  capacity  of  the  river, 
without  causing  the  water-level  up-stream  to  rise  above  the  calcu- 
lated level  of  4S4'2  m.  Part  of  the  generators  are  built  for  three- 
phase'  current  and  part  for  single-phase,  and  there  will  be  two 
transformers,  each  for  5,000  k.v.a.  The  turbines  are  of  the  vertical 
spindle,  single  row,  high-speed  type,  by  Messrs.  Escher  &  Wyss.  of 
Zurich,  and  run  at  133  to  166  r.p.m  ,  with  a  frequency  of  40  or  5ii 
cycles  per  second.  The  switchboard  and  ti'ansformer  plant  is  all  placed 
in  a  separate  building  on  the  left  bank  of  the  river.  The  weir  itself 
forms  a  bridge,  thus  affording  a  long-needed  connection  between 
the  two  bants  of  the  river.  It  is  expected  that  the  works  will  be 
completed  in  1920. 

SWKDEN. — Among  the  concerns  recently  formed  to  establish 
small  electric  lighting  stations,  or  to  distribute  electricity  obtained 
from  the  large  bulk  supply  undertakings,  are  the  Beskvarns 
Kraftatation  .Vktiebolag,  organised  at  Xashult :  the  Pengsjo  Elek- 
triek   Kraft  .\ktiebolag,  formed  at  Pengjso  :   and   the  Haggenas 


Elektriska  Aktiebolag,  registered  at  Haggenas.  A  company  has 
been  formed  at  Maffmar.  with  a  maximum  capital  of  £25,000.  and 
the  title  of  Hallens  Elektriska  Aktiebolag.  to  establish  a  plant  to 
utilise  water  power  in  the  Dammen  district  for  the  generation  of 
electricity. 

Dover. — Price  Increase. — The  T.C.  has  advanced  the 
price  of  electricity  for  power  to  3id.  per  unit,  and  for  heating  to 
2Jd-  as  from  October  1st  last.  Application  has  been  made  to  the 
B.  of  T.  for  permission  to  increase  the  charge  for  lighting  to  8d. 
per  unit,  and  for  the  maximum  charge  of  lis.  .Sd.  for  energy  used 
up  to  20  units  to  be  increased  to  15s.,  and  9d.  per  unit  beyond. 

Dublin. — Price  Increase. — The  Corporation  has  increased 
its  charges  by  Id.  per  unit  for  lighting  and  lid.  per  unit  on  the 
existing  scale  for  power. 

LiFFEY  Water  Power  Scheme.— The  Pembroke  U.D.C.  has 
resolved  to  support  the  scheme  of  the  Dublin  and  Lucan  Electric 
Railway  Co.  to  generate  electricity  from  the  river  LifEey,  for 
railway  and  general  industrial  purposes. 

Exeter. — Workhouse  LictHTing. — The  Building  Com- 
mittee of  the  B.  of  G.,  after  receiving  specifications  and  estimates 
for  installing  electric  light  in  the  remaining  blocks  at  the  work- 
house, has  deferred  consideration  of  the  scheme. 

Glasgow. — Xew  Sub-stations. — In  view  of  the  early 

generation  of  electricity  at  Dalmarnock  station,  a  Special  Committee 
of  the  Electricity  Committee  has  considered  the  advisability  of 
acquiring  ground  for  additional  sub-stations.  The  chief  engineer 
has  reported  that  extensions  of  the  Whitevale  and  Springbum  sub- 
stations and  new  sub-stations  at  PossUpark  and  Polmadie  are 
now  urgently  required.  For  the  purpose  of  providing  a  new 
sub-station  for  the  Central  District,  ground  is  to  be  acquired  at  a 
cost  of  £13.500. 

Electric  Welding.— In  connection  with  the  proposal  by  the 
Admiralty  Welding  and  Labour-Saving  Division  to  start  schools  in 
various  shipbuilding  centres  for  the  training  of  electric  welding 
operators,  premises  at  the  T.C.  electricity  works  at  Partick  have 
been  let,  the  lessees  to  provide  the  entire  fitting  up  of  the  premises, 
including  welding  equipment  and  power  wiring. 

Halifax. — Xew   Generating  Station. — In  compliance 

with  the  request  of  the  Government  for  municipalities  to  prepare 
schemes  for  public  works  which  v.-ill  be  required  after  the  war.  the 
Electricity  Committee  has  instructed  the  borough  electrical  engineer 
to  prepare  plans  and  specifications  for  a  new  generating  station  to 
be  erected  at  Copley.  The  matter  is  the  subject  of  much  local 
controversy,  and  the  decision,  which  was  passed  by  a  majority  of 
one  vote,  may  be  reversed  by  the  Town  Council. 

Iceland. — Water     Power. — The     Iceland    Telegraph 

Bureau  announces  that  a  company  at  Reykjavik  has  decided  to 
erect  hydro-electric  works  for  the  utilisation  of  the  EUida  River, 
4  34  miles  from  that  city.  The  expenditure  is  estimated  at 
7.000.1100  crowns,  and  the  work  is  to  begin  at  once. 

Ireland. — Lighting   Kestrictions  Order. — The  Irish 

Lighting  Restrictions  Order,  sanctioned  by  the  Viceroy,  provides 
for  the  prohibition  of  all  shop  window  and  outside  lighting  ;  the 
closing  of  all  offices,  warehouses,  and  shops  at  5.30  p.m.  on  four 
days  per  week,  7  p.m.  on  Fridays,  and  9.30  p.m.  on  Saturdays,  with 
certain  exceptions,  which  must  not  consume  more  than  50  per 
cent,  of  the  energy  used  for  lighting  in  1914.  and  the  prohibition 
of  the  cooking  of  meals  in  hotels  after  8  p.m.  Private  premises, 
other  than  shpps,  factories  or  warehouses,  are  allowed  two-thirds 
of  the  lighting  used  before  the  war.  Factories  are  to  have  the 
preference  of  electricity  and  gas  for  power  purposes,  but  factory 
lighting  is  to  be  limited  to  80  per  cent,  of  that  of  1914,  except  by 
special  permit.  Outdoor  lighting  at  places  of  amusement  is  pro- 
hibited, and  they  are  to  close  at  10.30  p.m.  Public  lighting  is  not 
to  exceed  50  per  cent,  of  that  of  1914. 

India. — At  the  last  annual  meeting  of  the  Calcutta 
Electric  Supply  Corporation,  the  chairman  stated  that  during  the 
year  the  supply  had  to  be  curtailed  in  order  to  economise  boUer 
power,  and  because  bitumen  and  other  materials  required  for 
extensions  were  unprocurable.  Their  coal  contracts  had  been  can- 
celled, and  they  were  doing  the  best  they  could  with  such  coal, 
both  as  regards  quantity  and  quality,  as  Government  permitted  to 
be  delivered  to  them.  A  scheme  had  been  approved  for  gradually 
changing  sections  of  the  overhead  mains  to  underground,  but 
owing  to  lack  of  material  the  work  had  to  be  postponed. 

Linthwaite. — Street  Lighting. — At  the  conclusion  of 
the  war  the  U.D  C.  has  decided  to  discuss  with  the  Huddersfield 
Corporation  electrical  engineer  the  question  of  street  lighting  with 
electricity. 

London. — Stoke  X'ewington. — Price  Increase. — The 
E.L.  Committee  has  recommended  the  B.C.  to  adopt  the  following 
revised  charges  for  electricity: — Power  supply  during  day-time, 
from  2d.  to  3d.  per  unit.,  and  10  per  cent,  increase  on  power  charges 
generally  ;  the  abolition  of  all  discounts  under  scales  A.  B.  and  D. 
and  under  special  agreements  i  and  the  abolition  of  the  rebate  to 
lighting  consumers,  whereby  the  average  charge  was  limited  to 
4  id.  per  unit. 

Bermosdsey.— Years  Workisg.— The  annual  accounts  of  the 
B.C.  electricity  department  show  that  the  total  expenditure  for  the 
past  .vear  was  £36.381  whiLst  the  income  amounted  to  £51,140. 
After  paying  capital  charges  (£  13.973).  the  net  surplus  was  £l,18&. 
to  which  was  added  £1.133  transferred  from  the  general  fund  of 
the  Council  in  connection  with  allowances  to  employes  with  the 
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Forces.  The  total  deficit  now  stands  at  £9,823  ;  C.r>.">0.260  units 
were  sold  durinjr  the  year,  including  237,436  for  public  li|?htinf,'. 

Kessisgtos. — It  is  stated  that  the  reports  of  the  inspectors  to 
the  Electric  Supply  Co.  show  that  since  October  Ist  there  has  been 
a  decrease  of  20  per  cent,  in  the  consumption  of  electricity,  com- 
pared with  the  correspondinpr  period  last  year.  About  80  per  cent, 
of  the  electricity  tienerated  by  the  company  is  for  lightinsr  purpi>ses. 
This  titrure  understates  tl>e  me:vsure  of  household  economy,  it  is 
stated,  inasmuch  as  there  has  been  an  increased  demand  for  power 
purposes. 

Mytholmroyd. — I'UdV.  Orpeu. — Having  iweived  a  ilraffc 
of  the  Electrical  Distribution  of  YorkahireV  E.L.  Bill,  and^a 
request  for  the  consent  of  the  Council  to  the  same,  the  U.D.C.  has 
referred  the  company  to  the  resolution  in  which  it  decided  to 
oppose  the  application. 

Paraguay. — Owing  to  an  accident  at  tbc  power  house  at 
Asuncion,  the  whole  of  the  electric  lighting  and  tramway  services 
in  the  city  were  suspended  from  August  21lh  to  August  2!tth  last : 
several  daily  papers  were  also  forced  to  cease  publication. — Bnieiv 
of  thr  Hirer  Platr. 

Sheffield. — At  a  meeting  of  tlie  T.C.,  the  chairman  of 
the  Electricity  Committee  laid  before  the  Council  the  position  as 
to  the  Blackburn  Meadows  power  station.  Having  convinced  the 
Ministry  of  Munitions  as  to  the  urgent  need  for  the  provision  of  a 
large  additional  supply  of  electric  power  for  war  purposes,  the 
Council  commenced  the  erection  of  a  new  power  station,  and  placed 
orders,  as  authorised  by  the  Ministry,  for  the  necessary  plant. 
Recently  the  Ministry  recalled  its  promise  to  acquire  this  plant, 
and,  in  his  opinion,  the  Council  was  placed  thereby  in  a  most  serious 
position.  The  present  plant  was  most  inadequate  to  meet  the  demands 
upon  it  for  munition  purposes.  It  was  being  run  to  an  extent  con- 
siderably beyond  its  proyier  capacity,  and  he  feared  that  a  serious 
breakdown  might  take  place  at  any  time.  Even  if  the  supply  pro- 
posed to  be  given  by  the  Rotherham  Corporation  was  available — 
and  this  certainly  would  not  be  the  fact  for  several  months  yet — 
the  supply  would  not  be  adequate  to  meet  outstanding  require- 
ments. The  Council  authorised  the  Lord  Mayor  to  take  such 
action  in  the  matter  as  he  might  think  fit. — S/ie/>iel</  I'ehfirnjih. 

Spenborough. — Price     Increase. —The    U.D.C.    has 

increased  the  net  price  of  electricity  as  from  November  Ist  by 
2.")  per  cent. 

Wolverhampton. — Propo.sed     Loan. — The    T.C.    ha.-* 

decided  to  apply  to  the  L.G.B.  for  permission  to  borrow  £  10,000.  in 
order  to  liring  the  contingency  amounts  in  certain  loans  to  11  per 
cent,  of  the  total  of  such  loans. 


TRAMWAY  AND  RAILWAY  NOTES. 


Argentina. — Strike. — At  the  beginning  of  September  a 
general  strike  took  place  in  Cordoba,  and  spread  to  Buenos 
Ayres  and  Jujuy.  After  the  whole  of  the  public  .services  had  been 
suspended  for  a  week,  most  of  the  demands  were  acceded  to  or 
referred  to  arbitration,  except  in  the  case  of  the  tramway  employes  at 
Cordoba,  who  refused  to  resume  work  until  their  demands  were 
granted. — lieriew  of  the  Hirer  Pliue. 

Australia.  —  X.S.W.  —  Australia's  "  greatest  electric 
railway  system  "  serves  a  large  area  in  and  around  Sydney.  The 
system  comprises  3.50  miles  of  track,  1,387  motor-cars,  11 
trailers,  and  105  service  cars.  Between  4,000  and  5.000  cars  pass 
the  centre  of  the  city  between  6  a.m.  and  12  midnight.  Some  of 
the  gradients  on  the  Spit-Manly  section,  where  the  lines  rise  from 
sea  level  to  the  top  of  the  cliffs,  are  so  steep  that  a  dummy  truck 
has  to  be  used  to  pilot  cars  up  and  down.  The  track  supply  is 
600  volts,  D.C.,  overhead,  and  there  are  three  generating  stations 
and  several  sub-stations.  More  than  29.5  million  passengers  are 
carried  per  annum,  and  the  car-mileage  exceeds  25  million  miles. 

Birmingham. — Fuel  Economy  Bonus. — To  encourage 
the  drivers  to  reduce  the  consumption  of  power,  the  Tramways 
Committee  has  offered  a  monthly  bonus  of  50  per  cent,  of  the 
value  of  the  energy  saved. 

Dublin. — Wages. — As  the  result  of  an  arbitration  held 

by  Sir  Plunkett  Barton,  the  male  employes  of  the  Dublin  United 
Electric  Tramways  Co.  have  been  granted  an  increase  of  5s.  per 
week  in  wages  from  September  Ist,  making  a  total  of  233.  per  week 
on  pre-war  wages. 

Large  Trolley   Wheels. — The   Oakland,    Antioch,   and 

Eastern  Railway  is  obtaining  excellent  service  from  various  makes 
of  10-in.  trolley  wheels.  Formerly  6-in.  wheels  were  used,  and 
with  a  trolley  pole  pressure  of  35  to  40  lb.,  these  often  gave  a  life  of 
only  90  mUes.  With  the  lO-in.  wheels  the  pole  pressure  can  be 
reduced  to  25  or  30  lb.,  a  life  of  (i.OOo  miles  or  more  is  obtained, 
and  dewirements  and  pole  troubles  are  reduced. 


Lancashire. — Wages. — Through  the  Transpoit  Workers' 
Federation,  the  employes  of  the  liancashire  tramway  systems  are 
asking  for  a  further  lOs.  per  week  for  men  and  17s.  per  week  for 
women.  This  would  bring  the  war  wages  up  to  353.  per  vi-eek  for 
workers  over  IS  years  of  age.  and  would  be  equal  pay  for  men  and 
women.  The  suggested  basis  of  employment  is  a  six -day  week  of 
10  hours  a  day.  For  time  worked  over  10  hours  a  day  and  under 
12  time  and  half  rates  are  asked,  and  double  pay  for  time  worked 
over  12  hours  a  day.  The  last  award  w-as  made  four  months  ago. 
and  its  terms  prolxibited  the  reopening  of  the  question  for  that 
period.  The  matter  was  brouglit  before  the  Lancashire  and 
Cheshire  Autliorities  Joint  Committee  last  week,  and  referreil  to 
the  Municipal  Tramways  Conference  Executive. 

London; — L.C.O.  Pays  Damages. — Tudge  Parry,  at  the 

Lambeth  County  Court,  last  week,  awarded  Mrs.  A.  E.  Hearn  £175 
damages,  with  costs,  for  injuries  sustained  in  a  collision  between 
two  L.C.C.  tramcars  at  Greenwich,  on  February  6th.  The  plaintiff 
was  on  her  way  home  from  work  when  the  two  tramcars  collided, 
throwing  her  off  the  seat  ;  she  sustained  severe  injuries.  The 
L.C.C.  ilid  not  dispute  the  liability,  but  maintained  that  the  claim 
was  infiated. 

Fuel  Economy  Bonos. — The  L.C.C.  Tramways  Department  has 
distributed  £1,614  among  the  drivers  and  conductors,  representing 
half  the  amount  saved  on  the  fuel  account  for  the  quarter  ended 
September  25th  last ;  the  amount  of  coal  saved  amounted  to  1,175 
tons,  or  nearly  5  per  cent,  of  the  average  consumption. 

AcciDKNT. — By  a  tramcar  collision  at  Kennington,  on  Saturday, 
a  conductor  was  injured.  -  , 

PitopiLSED  Fakes  Inckkase. — Brentford  District  Council  is 
seeking  to  combine  the  local  authorities  of  the  Th.ame8  Valley  into 
an  opposition  to  the  proposal  of  the  L.LT.T.  Co.  to  ask  for  an  order 
empowering  it  to  raise  its  fares.  When  the  company  sought  its 
recent  Bill  this  power  was  asked  for,  but  was  withdrawn.  The 
proposal  now  is  to  charge  Id.  per  mile,  with  id.  per  mile  for 
workmen's  fares,  which  would  about  double  the  present  fares. 

The  T.C.'s  of  Wimbledon  and  Kingston  and  the  Surbiton  U.D.C 
are  urging  the  Board  that  in  no  case  should  the  fares  be  advanced 
more  than  50  jier  cent. 

New  Zealand. — Electric  Vehicles. — The  Christchurch 

City  Council  has  placed  a  contract  with  the  New  Zealand  agents 
for  Edison  electric  motor  vehicles,  whereby  it  undertakes  to  sell 
annually,  within  a  radius  of  20  miles  of  the  city,  and  at  a  moderate 
commission,  a  minimum  of  12  electric  vehicles.  The  Council  incurs 
no  liability  for  failure  to  dispose  of  the  total  number  agreed  u])on, 
but  the  agents  have  the  right  to  cancel  the  agreement  in  such  an 
eventuality.  The  reason  for  entering  into  the  arrangement  is  that 
the  probable  increase  in  the  number  of  electromobiles  will  find 
profitable  business  for  the  municipal  electric  power  station,  which 
can  charge  the  vehicle  batteries  in  the  "  off "  hours  of  the  day, 
when  the  energy  costs  practically  nothing.  This  is  possible  under 
the  system  of  charging  adopted  by  the  Public  Works  Department, 
which  supplies  from  the  Lake  Coleridge  hydro-electric  station. 
The  charge  is  based  on  the  peak  load,  and  whatever  the  maximum 
deman,d  may  be  at  any  time  of  the  day  the  city  is  charged  tor  that 
quantity  as  if  it  had  been  used  continuously  for  the  whole  24  hours. 
Therefore  in  the  slack  hours,  when  there  is  no  danger  of  increasing 
the  peak  load,  the  Council  can  charge  an  extremely  low  rate. 

Oldham.  —  Proposed  E.xtensions. —  The  Tramways 
Committee  projioses  to  construct  a  new  route  to  the  new  factory  in 
the  Chadderton  district. 

Taunton. — Electric  Vehicle. — The  T.C.  has  referred 

back  to  the  Health,  Streets,  and  Highways  Committee  a  recom- 
mendation to  purchase  an  electric  vehicle,  at  a  cost  of  .£1,300. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


A  Cable  Monopoly  ? — A  ( lerman  report  states  that  an 
Anglo-American  -syndicate  has  presented  to  the  Allied  Govern- 
ments proposals  for  the  establishment  of  a  world-wide  cable 
monopoly. 

Holland. — As  reported  recently  in  this  column,  an  agree- 
ment has  been  entered  into  between  the  Dutch  Government  and 
Herr  Bredow,  representmg  the  Telefunken  Co.,  for  the  erection  of 
a  station  in  Holland  for  direct  connection  with  other  coinitries, 
particularly  Netherlands  Indies.  It  is  now  stated  that  the  station 
is  to  be  similar  to  that  at  Nauen,  near  Berlin,  and  is  to  permit 
also  of  communication  with  North  and  South  America.  It  is  said 
that  great  political  importance  is  attached  to  the  agreement  in 
Holland,  as  it  will  enable  the  country  to  liberate  itself  from  English 
control  in  transmarine  telegraph  services. 

India. — Telephonic  communication  has  recently  been 
established  between  Bangalore  and  Mysore,  a  distance  of  S7  miles. 

Swedish  Telephone  Merger. — A  Swedish  trade  journal 
reports  the  consolidation  of  the  Aktiebolaget  L.  M.  Ericsson  and 
Co.  and  Stockholms  AUmanna  Telephone  Co.,  in  order  to  meet 
expected  competition  and  possible  business  extensions  after  the 
war.  The  former  company  mainly  manufactures  telephone  instru- 
ments and  materials,  while  the  latter  installs  and  maintains  the 
wires,  and  also  has  concessions  for  wires  in  other  countries. 

As  competition  sometimes  arose  between  these  two,  a  new  com- 
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pany  was  organised  to  take  over  both,  companies'  interests  in 
Russia,  and  has  installed  a  large  number  of  telephone  wires  there. 
The  Russian  Government  has  taken  over  the  wires  without  as  yet 
granting  compensation,  the  question  still  being  under  considera- 
tion.—T.  <i,i(i  T.  Aye. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia. —  Queensland.  November  29th.  Electric 
lifts  for  the  Department  of  Public  Works,  Brisbane. — Indndi-iul 
Auxtralian  and  Mining  Standard. 

Bedford.  —  November    13th.     Two   water-tube    boilers, 

mechanical  stokers,  and  induceil-draught  plant  for  the  Corporation. 
See  "  Official  Notices ''  October  4th. 

Dublin. — November  Tth.     Gt.  Northern  Railway  Co.  of 

Ireland.     Six  or   12  months'  supply  of    stores,   including  various 
electrical  items.     See  "  Official  Notices  "  October  lt>th. 

London. — October  25th.   H.M.  Office  of  Works.  Electric 

cable.     See  "  Official  Notices  "  October  18th. 
\ 

South  Africa.  —  .Johannesburg.  —  November  27th. 
Municipal  Council.  2,000  copper  ribbon  bonds,  and  2,000  copper 
solid  bonds  (Contract  No.  424).  A  copy  of  the  specification  can 
be  seen  at  the  Inquiry  Office  of  the  Department  of  Overseas 
Trade  (Development  and  Intelligence),  London. 

York. — November  1st.  N.E.  Railway  Co.  Telegi-aph 
apparatus,  wire  and  line  stores  for  6  and  1 2  months.  See  "  Official 
Notices  "  to-day. 


I' 


CLOSED. 

Australia. — Sydney. — Electricity  Committee.    Recom- 
mended : — 

One  set  of  spai-e  coils  and  insulating  material  for  the  2,000-k.v.a., 
33,000/5, 000-volt  transformers  installed  at  the  power  house  and  abattoirs 
sub-station,  ±'259.— British  Westinghouse  E.  &  M.  Co.,  Ltd. 

Spare  parts  for  stoker  gear,  £185. — Babcock  &  Wilcox,  Ltd. 
Melbourne, — Electricity  Supply  Committee.     Accepted  : — 

Porcelain  insulators,  £131. — Australian  Porcelain  Co.,  Ptv..  Ltd, 

2,400  gas-filled  metal-filament  lamps.  £2,020;  1,500  Goliath  Edison  screw- 
holders,  £328.— Australian  General  Electric  Co. 

Electrically-driven  hoist,  £255, — G.  8.  Morrison. 

P.M.G.'s  Department,  Queensland  : — 
One  mile  silk  and  cotton-insulated,  lead-covered  switchboard  cable,  4  pairs, 
£85;  1,430  do.  do.,  25  pairs,  £246.— B,  I.  Si.  Helsby  Cables,  Ltd. 
Commonwealth  Railways  : — 
Electrical  spares.   Port  Augusta,  £202.— I.E.,  O.P.  4  Telegraph  Works 
Co,,  Ltd, 
'Victorian  RaUwaya  Department  : — 
Switches,    for   remote    conirol,    £60   each.— Electric    Equipment    Mfrs., 
Pty.,  Ltd. 

— Tenders. 

Government  Contracts. — T'ist  of  new  contracts  placed  in 

Septemter,  1918  :— 

War   Office. 

Dynamos.— H.  T,  Boothroyd,  Ltd, ;  Phoenix  Dynamo  Mfg.  Co.,  Ltd, 

Fans, — General  Electric  Co.,  Ltd. 

Generating  sets. — R.  A.  Lister  tS  Co.,  Ltd. 

Magnetos.— Fellows  Magnetos  Co.,  Ltd. 
\    Motors,  &c,— E,  Brook,  Ltd. ;  General  Electric  Co,,  Ltd. 

Insulator  pins. — BuUers,  Ltd. 

Switchboards.— British  Westinghouse  E.  &  M,  Co,,  Ltd. 

Insulating  tape. — British  Rubber  Manufacturers,  Ltd, 

Iron  and  steel  wire, — Duke,  Waring,  Crisp  &  Co, ;  J,  Lysaght,  Ltd. :  J. 
Rigby&Sons;  J.  Royston  &  Co.,  Ltd. ;  Rylands  Bros.,  Ltd, ;  Shropshire 
Iron  Co, ;  J.  Smith,  Ltd. ;  Standard  Wire  Co. ;  Tyne  Wire  Weaving 
Co.,  Ltd. 

Post  Officf,. 

Repairing  wire  apparatus. — J,  Barker  &  Co,,  Ltd. ;  George  Plumpton,  Ltd. 

Telegraph  apparatus. — Automatic  Telephone  Mfg.  Co.,  Ltd. 

Telephone  apparatus. — Automatic  Telephone  Mfg.  Co.,  Ltd. ;  B.I.  and 
Helsby  Cables,  Ltd.;  British  L.M.  Ericsson  Mfg.  Co.,  Ltd.;  Peel- 
Conner  Telephone  Works,  Ltd. ;  Western  Electric  Co..  Ltd. 

Testing  and  protective  apparatus. — British  L.M.  Ericsson  Mfg.  Co.,  Ltd. 

Submarine  cable. — Telegraph  Construction  &  Maintenance  Co.,  Ltd. 

Telegraph  and  telephone  cable,— B,  I.  &  Helsby  Cables,  Ltd. ;  General 
Electric  Co.,  Ltd. ;  Hackhridge  Cable  Co.,  Ltd. ;  Henley's  Telegraph 
Works  Co.,  Ltd.;  Johnson  &  Phillips,  Ltd.;  Siemens  Bros.  &  Co.,  Ltd. ; 
H.  W.  Smith  &  Co.,  Ltd. ;  Telegraph  Construction  &  Maintenance  Co., 
Ltd. ;  Yorkshire  Cable  Co.,  Ltd. 

Dry  cells.— Siemens  Bros.  &  Co.,  Ltd. 

Secondary  cells. — Pritchett  it  Gold  and  Electrical  Power  Storage  Co.,  Ltd. 

Cords  for  telephones.— London  Electric  Wire  Co.  &  Smiths,  Ltd. ;  Peel- 
Conner  Telephone  Works,  Ltd. 

Insulator  bodies  and  covers.  — J.  Bourne  &  Son,  Ltd.;  Bullers,  Ltd.; 
Doulton  &  Co.,  Ltd. ;  J.  Macintyre  Sc  Co.,  Ltd. 

Terminal  irons.— McGregor  Bros.,  Ltd. 

Glow  lamps. — British  Thomson-Houston  Co.,  Ltd. ;  Edison  Swan  Electric 
Co.,  Ltd, ;  General  Electric  Co,,  Ltd, 

Fuse  mountings.— H,  White  Jl  Co. 

Telegraph  spring  ratchets. — H.  Brindley. 

Rings  for  insulator  spindles.- Rubber  Co.  of  Scotland,  Ltd, 

Zinc  rods.— Eyre  Smelting  Co.,  Ltd. 

Telegraph  spindles.— Bayliss,  Jones  &  Bayliss  ;  Bullers,  Ltd. ;  Gncst,  Keen 
and  Nettlefolds,  Ltd.;  J.  W.  Leach,  Ltd. 

Four  wire  strainers, — S.  Venables  &  Son,  Ltd. 

Telephones.— British  L.M.  Ericsson  Mfg.  Co.,  Ltd. ;  Peel-Conner  Tele- 
phone Works,  Ltd. 

Bronze  wire.— B.I.  &  Helsby  Cables,  Ltd. 

Enamelled  and  silk-covered  copper  wire.— London  Electric  Wire  Co,  and 
Smiths,  Ltd. 


Flame-proof  wire.— London  Electric  Wire  Co.  &  Smiths,  Ltd.;  Western 

Electric  Co.,  Ltd. 
Galvanized  iron  wire. — Shropshire  Iron  Co. 
Installation  of  water  pumping  plant  at  the  Mount  Pleasant  Station  of  the 

P.O.  (London*  Raihvav.— Brightside  Foundry  &  Engineering  Co..  Ltd. 
Repair  of  battery  at  Manchester  (city)  telephone  exchange.— Pritchett  and 

Gold  and  Electrical  Power  Storage  Co.,  Ltd. 

India  Office,  Storf,  Department, 
Cable, — C.  Macintosh  &  Co. 

Insulators.— Bullers,  Ltd. ;  Taylor,  Tunnicliffe  &  Co.,  Ltd. 
Wire.— B.I.  &  Helsby  Cables,  Ltd.  ;  Shropshire  Iron  Co.,  Ltd. ;  Dorman, 

Long  &  Co.,  Ltd. 

Hammersmitii.— Electricity  Committee  : — 

6U(J  yd.  -25  in.  and  880  yd.  '1  in.  extra-high-tension  cable.— CaUender'S 
'Cable  &  Constractinn  Co  ,  Ltd..  £942  (lecommendedi  ;  Johnson 
and  Phillips.  £944;  W.  T.  Henley's  Telegraph  Works  Co.,  Ltd.,  ia48; 
SiemensBros.  &Co.,Ltd.,  £967,  ^     .,, 

80  coal  elevator  buckets.-Aland  &  Co.,  £100  (recommended);  E.  Allen 
and  Co.,  Ltd.,  £125;  W.  B.  Bawn  &  Co.,  Ltd.,  £80;  C.  A.  Harvey  and 
Co.  (London),  Ltd,,  £64, 

540  lap  welded  air  heater  tubes.— J,  Howden  \-  Co..  Ltd.,  £'260;  Stewart 
and  Lloyds,  Ltd.,  £217 ;  J.  Wilson  (London),  Ltd..  £217  (recommended.) 

Taunton. — Electricity  Committee  : — 

2,600  tons  of  coal,  38s.  6Jd.  per  ton.— Cory  Bros.  &  Co.,  Ltd. 

Wolverhampton. — T.C. : — 

Piping. -Staveley  Coal  &  Iron  Co.,  £17  10s.  and  £'27  10s.  per  ton. 
Valves.— J.  Hopkiuson  &  Co.,  Ltd,,  £179. 
Repaii-s  to  canal  boats,— J,  E,  Perry  &  Sons,  £166. 

Traversing  conveyor.— Gibbons  Bros.,  £367,  plus  10  per  cent,  for  con- 
tingencies. 
Additional  payments  in  respect  of  contracts  owing  to  revision  of 
labour  rates  have  been  granted  as  follows  : — 

Strachan  &  Henshaw,  Ltd.— Telpher  machines  and  coal  grab,  extra  £64. 
Stirling  Boiler  Co.,  Ltd.— Three  boilers,  extra  £538. 
The  Council  has  accepted  the  offer  of  F.  Oilman  for  the  purchase 
of  the  300-KW.  reciprocating  set  at  the  destructor  works,  for  ^lil-'iO. 


FORTHCOMING     EVENTS. 


Junior  Institution  of   Engineers.— Friday,  October  25th.    At  7.30  p.m.    At 

39,  Victoria  Street,  S.W.     Paper  on  "Coolmg  Towers,     by  Mr,  J,  h,lliolt, 

rNnrth.FnQlcrn  <5pntinnl— Tuesday,  October  29th,    At  7.1j  p.m.    At 


'  Coal    and    Ash 


(North-Eastern  Section,!- Tuesday,  October  29th, 

the    Mining    Institute,   Newcastle-on-Tyne.    Paper    on 

Handling  Plants,"  by  Mr,  N.  Thorton, 
Manchester    Association   of    Engineers.  -  Saturday,   Ootober  26th, 

6.30  p.m.    At  the  Grand  Hotel.    Paper  on  "  Fuel  Oil  and  its  Applu 

by  Mr.  A.  F.  BaiUie. 
Industrial  Reconstruction   Conncil.-'^Vednesday,  October  30th.    At  430 

p.m.    At  Saddler's  Hall,  Cheapside,  E.C.    Lecture  on  "  The  Functions  of 

the  Government  iu  Relation  to  Industry,"  by  Mr.  W.  L.  Hichens. 
Salford    Technical  and    Engineering  Associatlon.-Saturday.  November 

2nd.    At  7  p.m.    At  the  Royal  Technical  Institute.    Members  short  papers 
for  the  Larmuth  Gold  Medal. 


NOTES. 
Water  Power  from  the  Dee.— In  the  course  of  a  lecture 

on  the  utilisation  of  water  power,  read  before  the  Aberdeen  Rotary 
Club,  Mr,  C,  H.  Roberts  stated  that  the  River  Dee  represented  about 
50,000  H.P.  ;  but  this  was  not  directly  available.  From  the  tribu- 
taries of  the  Dee,  however,  water  power  could  be  profitably 
obtained  ;  about  15,000  E.H,p.  could  be  made  available  at  Ballater 
during  a  12-hour  day,  and  2,000  to  3,000  E.H.P.  at  Banchory. 

Irish  Coai  Mines.— It  is  announced  that  the  Irish  Coal 

and  Lignite  Co.,  Ltd..  is  about  to  commence  operations  in  Ccimity 
Tyrone  at  an  early  date.  Systematic  borings  will  be  made  at 
Coalisland  and  in  the  country  between  that  town  and  Lough 
Neagh,  under  which  both  coal  and  lignite  exist,  it  is  believed. 
About  £5,000  will  be  spent  in  this  way,  before  shafts  are  sunk,  to 
prove  the  existence  of  coal  in  paying  quantity.  The  Tyrone  coal 
burns  with  an  intense  heat  and  largely  is  of  a  good  quality,  some  of 
the  Coalisland  seams  being  equal  to  Wigan  coal.  With  regard  to 
the  lignite,  operations  are  to  be  started  at  once,  the  machinery,  it 
not  actually  in  situ,  being  on  the  way  from  London,  Mr.  Bath 
the  engineer  of  the  undertaking,  at  great  personal  risk,  obtained 
details  of  the  secret  process  of  converting  lignite  into  coal  substitute 
in  Germany,  The  lignite  will  be  separated  from  its  lied  by  a  rotary 
cutter,  taken  to  an  elevator,  treated  by  the  secret  process  and 
pressed  into  briquettes— 10  X  5  X  3  in,— and  will  be  ready  for 
use  within  three  hours.  It  is  estimated  that  the  machinery  will 
be  capable  of  tuining  out  from  10,000  to  l,i,000  tons  of  briciuettes 
per  week.  The  deposits  of  lignite  round  Lough  Neagh  are  very 
extensive,  and  other  deposits  exist  in  County  Antrim,  County 
Derry,  &c. 

The    Eight-Hour    Day.— According    to   the    Manchester 

Guardian,  the  demand  put  forward  by  the  Engineering  and  Ship- 
buUding  Trades  Federation  for  a  44  hours'  working  week  without 
reduction  in  wage.?  and  on  a  one-break  per  day  system,  to  come  into 
operation  on  the  cessation  of  war.  has  been  considered  by  the  shipbuild- 
ing employers,  who  have  replied  accepting  the  principle  of  a  shorter 
working  week,  without,  however,  committing  themselves  to  any 
definite  number  of  hours.  Negotiations  are  proceeding  jointly 
with  the  Engineering  Employers'  Federation,  and  it  is  expected  that 
conditions  will  shortly  be  agreed  on  which  will  economically 
safeguard  the  industry. 
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Electric   Weldin}<    Operators. — The  Admiralty  proposes 

to  start  schools  in  various  shipbuilding  centres  for  the  training  of 
electric-weldinj;  operators. 

Volanteer  Notes. — Hoy.m,  ExniNEKUs  (Vols.),  LoxitoN 

.\R.MY  Troops  Coiipanies.— Headquarters  :  Balderton  Street, 
0.\ford  Street,  W.  1. 

Corps  Orders  No.  U,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Captain  of  llu  WeeK.—Cupt.  \V.  Hvimni. 

Next  tor  /)u<!/.— Capt.  W.  Parley  BonlleT. 

Sunday,  October  37th.— Coramandant's  Parade  for  work;  "Obstacles,"  at 
Kshor.  Parade  Waterloo  Station,  9  a.m.  Drill  order.  Great  coats.  Mid-day 
and  tea  rations  to  be  carried. 

Monday,  October  2Sth,  to  Saturday,  November  2nd.— Drills  as  usual. 

C.  Hiooiss,  Capt.  R.E.,  Adjutant. 

We  are  informed  that  the  Corps  is  in  a  hi<rhly  efficient  condition. 
as  shown  by  the  Inspection  Reports,  but.  owinjr  to  the  alteration 
in  military  ai^e  and  other  causes,  the  numbers  are  considerably 
below  the  establishment.  Although  the  Corps  is  under  the  control 
of  the  War  Otlice.  the  Government  funds  are  quite  insufficient  to 
maintain  it  on  a  satisfactory  basis,  and  at  present  it  is  supported 
mainly  by  subscriptions  from  members. 

In  an  Enfrineerinfr  Corps  there  are  many  expenses  that  do  not 
occur  in  the  case  of  Infantry,  and  the  jrood  work  which  the  Corps 
is  doing-  justifies  ns  in  appealini,'  to  our  readers  for  assistance  to  its 
funds.  XTp  to  the  present  soO  men  from  the  Corps  have  joined 
H.M.  Forces,  and  of  these  300  have  accepted  commissions.  It  is 
estimated  that  the  sum  of  about  £400  is  required  to  run  the  Corps 
satisfactorily,  and  of  this  amount  at  present  about  £1:^0  can  be 
regarded  as  assured.  A  pamphlet  explaining  the  work  of  the  Corps, 
as  well  as  explanatory  leaflets,  can  be  obtained  at  Headquarters, 
Balderton  Street.  Oxford  Street,  W.  1. 

A  smoking  concert  is  to  be  held  to-morrow  (Saturday)  evening, 
at  the  Regent  Street  Polytechnic,  at  ".30  p.m. 

British  Oil. — Xear  the  villao;e  of  Hardstoft,  si.x   miles 

from  Chesterfield,  m.achinery  for  drilling  for  oil  was  set  in  motion 
on  October  l.")th  by  Lord  Ilartington,  the  owner  of  the  estate.  This 
is  the  first  organised  attempt  to  obtain  free  oil  by  drilling  in  the 
United  Kingdom.  There  are  about  40  American  drillers  with 
machinery  to  drill  10  wells,  seven  sites  being  already  chosen  near 
Chesterfield. 

-According  to  the  daily  Press,  home  oil-boring  produced  contention 
in  the  House  of  Lords  on  October  22nd.  A  Government  Bill  from  the 
House  of  Commons,  introduced  by  Lord  Elphinstone,  provided  that  no 
person  should  bore  in  the  United  Kingdom  except  on  behalf  of  the 
Government.  A  private  Bill  by  the  Duke  of  Northumberland  em- 
powered any  person  who  could  obtain  a  licence  to  bore.  He  thought 
the  Government  Bill  set  up  a  monopoly  for  Messrs,  Pearson  (Lord 
Cowdray's  firm),  and  urged  the  rigAts  of  other  prospecting  firms 
and  landowners.  The  Duke  of  Buccleuch  said  it  was  impossible  to 
resist  the  belief  that  if  Messrs.  Pearson  received  preference  now 
they  would  retain  it  after  the  war.  Both  Bills  were  accorded  a 
second  reading,  but  the  Government  one  will  go  to  Committee  as 
soon  as  the  Government  pleases,  while  the  other  one  must  take  its 
chance. 

Accidents  in  Mines. — About  120,000  men  employed  at 
mines  were  granted  compensation  during  1917  for  injuries  received 
while  at  work.  The  great  majority  of  the  cases  were  underground. 
—  ra<-  Times. 

The  "  Key "  Industries  Exhibition. — We  are  informed 
that  the  Exhibition  has  met  with  success  exceeding  even  the 
sanguine  expectations  of  its  organisers,  the  Industrial  Section  of 
the  Tariff  Reform  League.  Between  70,000  and  .^11,000  persons 
vLsited  the  Exhibition  during  the  short  time  it  was  open,  or  an 
average  of  about  .'),000  daily,  and  it  has  been  widely  and  favourably 
commented  on  by  the  Press  of  all  shades  of  political  opinion.  The 
educational  .-ul vantages  of  such  an  object-lesson  in  the  national 
value  of  "key"  industries,  and  the  dangers  involved  in  foreign 
control  of  such  industries,  have  therefore  been  very  generally 
appreciated,  and  Mr.  H.  J.  Mackinder,  chairman  of  the  League, 
makes  an  earnest  appeal  for  national  and  non-party  support  in 
meeting  the  demands  which  reach  him  from  many  quarters  that 
other  cities  of  the  United  Kingdom  should  be  afforded  the  oppor- 
tunity of  seeing  what  London  has  seen.  The  expense  of  the 
Exhibition  has  necessarily  to  be  met  by  voluntary  contributions  to 
the  funds  raiuired.  That  expense,  especially  in  existing  conditions, 
is  very  heavy,  and  as  the  Exhibition  is  opened  free  to  the  public, 
and  no  charge  is  made  upon  exhibitors  for  sjiace,  the  organisers  of 
the  Exhibition  look  to  those  interested  in  the  success  of  the  under- 
taking for  help  in  meeting  the  expense  involved. 

So  far  as  the  expense  incurred  in  London  is  concerned,  generous 
support  has  already  been  assured  by  many  of  the  great  firms  who 
have  helped  with  exhibits.  The  League,  however,  desires  to  raise 
a  substantial  fund  for  the  purpose  of  showing  the  Exhibition  in 
the  various  large  industrial  centres  throughout  the  country. 
Cheques  and  postal  orders  should  be  made  payable  to  Mr.  Edward  J. 
Duveen  (Chairman  of  the  Industrial  S  ction  of  the  Tariff  Reform 
League),  and  crossed  ■'  Key  Industries  Exhibition.'' 

The   Batti-Wallahs   and   the   Huns.— At   the  monthly 

luncheon  of  the  Batti-Wallahs'  Society,  on  Monday,  Mr.  C.  H. 
Wordingham  (Director  of  Electrical  Engineering,  Admiralty,  and 
President  of  the  Institution  of  Electrical  Engineers)  said  he  had 
been  asked  to  attend  and  address  the  members  on  the  subject 
of  Germans,  He  always  had  an  intense  loathing  for  anything 
German.  His  instinct  against  the  Germans  was  very  strongly 
developed.  The  German  waaessentially  a  thief,  and  was  dishonest 
in  his  bargains.  Many  of  those  who  had  bought  German  plant 
had  found  to  their  cost  what  the  German's  idea  of  a  contract  was. 
He  hoped  also  the  bestiality  and  horrible  cruelty  of  the  German 


would  not  be  forpotten.  No  part  of  the  German  nation,  from 
the  scientfsts  downwards,  had  dissociated  itself  from  the  acts 
of  whicli  the  (iermans  had  been  guilty.  We  could  not  afford  to 
have  contempt  for  the  Germans,  however  much  we  despised  their 
character.  The  moment  the  war  v,-as  over  we  should  be  assailed 
again  by  the  German,  who  would  take  advantage  of  another  failing 
of  the  Englishman,  who  was  apt  to  take  the  article  that  cost 
l!l8.  ILSd.  rather  than  the  British-made  article  that  cost  £1.  Years 
before  the  war,  he  (Mr.  Wordingham)  had  made  a  practice  of  asking 
whether  an  article  was  uuuie  in  Germany  or  not.  He  hoped  the 
propaganda  which  he  understood  the  Society  had  started  against 
the  Germans  would  result  in  bringing  ICuglishmen  to  see  how  vile 
the  Germans  had  been,  and  to  be  determined  that  they  would  no 
more  have  dealings  with  them  than  they  would  allow  their  sons  and 
daughters  to  sit  down  with  jiickpockets,  burglars,  and  murderers. 
Our  children  should  be  taught  about  the  conquest  of  the  Germans, 
and  warned  against  their  evil  character.  A  boycott  of  the  Germans 
had  always  seemed  to  him  a  simple  remedy.  If  every  Englishman 
were  determined  never  knowingly  to  buy  anything  from  a  German, 
no  legislation  would  be  needed.  He  would  like  to  sc^e  the  Germans 
precluded  from  tr.oding  with  any  of  the  Allies  or  Neutrals.  He 
could  not  understand  why  a  high  opinion  of  the  (Jerman  had  been 
entertained.  They  were  very  fond  of  getting  hold  of  other  people's 
brains  and  exploiting  them  to  get  trade  for  their  country. 

Mr.  F,  Pooley  (hon.  secretary)  gave  some  information  regarding 
the  steps  taken  by  the  Committee  in  regard  to  the  matter  under 
discussion,  and  intimated  that  further  details  would  be  given  at  a 
luncheon  which  would  take  place  after  further  communication 
with  the  Merchant  Seamen's  League. 

Fatalities. — A  boy,  aged  1-2,  son  bf  a  Hamsterley  collier, 
climbed  an  electric  light  pole  in  the  street  to  place  his  cap  on  top. 
He  touched  a  live  wire,  and  received  a  220-volt  shock,  which 
instantly  killed  him.  A  miner  who  tried  to  release  his  b'Sdy  was 
burned  on  the  hands. 

When  taking  a  short  cut  to  his  home  along  the  electric  railway 
a  man  stepped  on  the  live  rail  near  Pinner  and  Hatch  End  Station' 
and  was  killed.  ^ 

Pulverised  Coal  Systems  in  America. — Mr.  Leonard  ( '. 

Harvey,  of  Red  House,  Maiden,  Surrey,  has  returned  from  the 
United  States,  after  having  carried  out  for  the  Director  of  Fuel 
Research  a  full  investigation  into  the  progress  made  in  recent  years 
in  the  application  of  pulverised  coal  for  metallurgical  and  general 
industrial  purposes,  for  steam  raising  in  land  and  marine  boilers, 
and  in  locomotives  on  railways.  The  purpose  of  the  Director  of 
Fuel  Research,  in  accepting  Mr,  Harvey's  offer  to  make  this  investi- 
gation, was  that  the  most  recent  information  on  the  subject  of 
pulverised  fuel  should  be  available  to  all  who  are  interested  in  the 
more  scientific  use  of  fuel- 
In  order  that  effect  may  be  given  to  this  intention,  the  inform- 
ation and  data  collected  by  Mr.  Harvey,  together  with  descriptions 
of  numerous  installations  inspected  and  statements  as  to  the  .actual 
experiences  of  the  owners  of  these  installations,  are  now  being 
collated  in  the  form  of  a  report.  This  report  will  be  issued  as  a 
Government  publication  by  the  Department  of  Scientific  and 
Industrial  Research  at  an  early  date- 
Important  developments  have  taken  place  in  America  in  the 
utilisation  in  pulverised  form  of  low-gratle  coals  of  high  ash  con- 
tents, and  it  is  hoped  that  similar  developments  will  follow  the 
adoption  of  the  system  in  this  country.  It  is  possible  that  in  this 
way  considerable  quantities  of  material,  which  is  at  present  regarded 
as  waste  at  the  coal  mines,  may  ultimately  be  made  available  as 
fuel,  anc  thus  supplement  the  restricted  supplies  of  coal. 

An  Electric  Speedometer. — A  speedometer  which  is  in- 
tended for  measuring  boat  speeds  has  been  patented  by  Mr.  R,  W.  E, 
Moore,  says  the  Elrctrk'nl  liin-'iow,  of  Chicago.  II;  comprises  a 
thermo-couple  immersed  in  the  water  ;  one  junction  is  kept  at 
constant  temperature,  and  it  is  claimed  that  the  difference  between 
the  temperatures  of  the  junctions  then  measures  the  speed  o^  the 
boat. 

Institution      and      Lecture      Notes. — Institution      of 

.Mechanical  Engineers.— At  the  meeting  on  Friday  last.  Prof. 
C,  .\.  Edwards  and  Mr,  F,  W.  Willis  read  a  paper  on  the  resistance 
to  penetration  of  metals  when  tested  by  impact  with  a  lo-mm, 
steel  ball,  and  showed  that  their  investigation  led  to  a  new  hard- 
ness scale  in  energy  units.  The  method  of  testing  elimin.ates  the 
effects  of  time  and  degree  of  deformation,  and  is  superior  to  the 
Brinell  and  scleroscope  tests. 

Mr,  R,  G,  C.  Batson  also  read  a  paper  on  the  static  and  impact 
methods  of  testing,  and  Dr.  W.  C,  Unwin  discussed  the  Ludwik 
hardness  test,  pointing  out  that  the  use  of  a  truncated  cone  instead 
of  a  ball  had  material  advantages. 

Electrical  Power  Engineers'  Association.— The  smoking  concert 
held  by  the  Midland  Division  was  very  successful,  the  attendance 
numbering  nearly  one  hundred.  The  chairman  (Mr,  Legge)  spoke 
of  the  extremely  rapid  progress  of  the  Association,  which  was  so 
successful  as  to  excite  considerable  jealousy  in  certain  quarters. 
This  deplorable  situation  was  not  desired  or  caused  by '  the 
E.P.E.A,  The  next  concert  is  provisionally  fixed  for  Wednesday, 
November  6th. 

A  special  general  meeting  of  the  Association  was  held  on  Octo- 
ber IBth  in  the  Royal  Victoria  Station  Hotel,  Sheffield.  Mr.  F. 
Langley,  the  chairman  of  the  Sheffield  and  District  Section,  pre- 
sided over  a  fully  representative  gathering.  The  president,  Mr. 
A.  L.  Lunn,  of  Manchester,  and  one  of  the  vice-presidents,  Mr. 
R.  C.  Atkinson,  of  Leeds,  addressed  the  members.  A  general 
review  leading  up  to  recent  events  was  the  topic  of  the  evening  ; 
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also  a  brief  account  was  g-iven  of  the  work  of  this  Section,  which 
was  enthusiastically  received  hy  those  present. 

Institution  of  Automobile  Engineers. — Among:  the  papers  to  be 
read  during  the  new  session  of  the  Institution  is  one  on  "  Electric 
Vehicles."  by  Sir.  Carl  Oppermann,/  one  of  the  pioneers  of  the 
electromobile  in  this  country. 

Institution  of  Electrical  Engineers. — The  following:  is  the 
official  i>rog:ramme  of  papers  for  the  first  half  of  the  session 
Ua8-1'.'  :  — 

November  7th.  1918.— U  B.  Atkinson,  the  Tenth  Kelvin  Lecture:  "The 
Dynamical  Theory  of  Electric  Engines."  (The  pr^iunis  awarded  for 
papers  read  or  published  during  the  past  session  will  be  presented  at 
this  meeting.) 
November  21st.— J.  H.  Shaw,  "The  Use  of  High-Pressure  and  High- 
Temperature  Steam  in  Lai-ge  Power  Stations." 
December  oth. — Prof.  Miles  Walker,  "  The  Supply  of  Single-Phase  Power 

from  Three-phase  Systems." 
December    19th. — P.    Huriter-Brown,    "  Carbon    Brushes :    Considered  in 

Relation  to  the  Design  and  Operation  of  Electrical  Machinery." 
January  9th,  1919. — M.  B.  Field,  lecture,  "The  Navigational  (Magnetic) 

Compass  as  an  Instrument  of  Precision." 
January    23rd. — .\.    P.    M.    Fleming,     "  Planning    a    Works     Research 
Organisation." 

Keighley  Association  of  Engineers. — ^At  a  joint  meeting  of  the 
Association  and  the  Keighley  Textile  Society,  last  Saturday  evening. 
Mr.  Thomas  Carter,  of  Newcastle,  gave  an  address  on  "  Some 
Worliing  Principles  of  Electrical  ilaehinery." 

Electrical  Association  of  Australia.— At  the  meeting  of  the 
Victorian  Section,  on  August  2Hth,  a  paper  on  "  Automatically 
Controlled  Sub-Stations  and  Power  Stations"  was  read  by  Mr. 
6.  G.  Cree.  After  referring  to  the  remotely  controlled  sub-station 
at  Detroit,  which  has  operated  successfully  since  l'J12,  the  author  i 
pointed  out  that  a  degree  of  protection  had  been  attained,  not  only 
to  the  sub-station  apparatus  but  also  to  the  car  equipments,  excel- 
ling any  that  could  be  given  by  the  most  painstaking  operator.  It 
was  practicable  to  dispense  with  the  servicies  of  an  attendant  in 
the  majority  of  railway  sub-stations,  and  it  was  evident  that  the 
design  of  converting  and  distributing  systems  would  be  vitally 
affected  by  these  new  conditions  of  operation. 

A  comparison  was  made  Ijetween  the  total  distributing  costs  of 
an  interurban  railway,  operated  in  the  three  following  ways  : — 

1.  Three  600- volt  hand-controlled  sub-stations. 

2.  Two  1.200-volt 

3.  Six  600-volt  automatically  controlled  sub-stations. 

The  ratio  of  total  distributing  costs,  including  all  charges, 
worked  out  as  follows  : — 

1.  GOO-volt  hand-controUed  124 

•2.  1.21 10- volt  hand-controlled       105 

3.  (iOO-volt  automatically-controlled      lOti 

Between  systems  one  and  three  there  was  a  saving  of  1 1 7  tons  of 
feeder  copper. 

In  the  automatic  station  the  protective  resistance  is  bridged  in 
successive  steps,  so  that  after  an  overload  has  caused  the  insertion 
of  the  resistance,  the  troUey  voltage  is  restored  to  its  normal  value 
gradually.  With  hand-controlled  units,  prolonged  and  therefore 
dangerous  overload  of  the  converters  may  result,  but  in  the  auto- 
matic stations  the  current-limiting  devices  have  the  eilect  of  a 
drooping  voltage  characteristic,  and  as  these  come  into  operation 
assistance  is  automatically  summoned  from  adjacent  stations,  and 
additional  machines  will  be  started  there.  The  protection  from 
overload  which  is  afi^orded  by  these  automatic  machines  will 
eventually  lead  to  economies  in  the  construction  of  the  rotary  con- 
verters which  will  compensate  for  the  additional  total  cost  of  the 
smaller  units  involved. 

A  300-KW..  25-cycle.  synchronous  converter  is  delivering  power 
25  seconds  after  the  voltage  relay  drops.  Even  if  an  operator  were 
on  the  alert,  he  would  take  much  longer  than  this. 

The  energy  required  to  start  and  connect  a  30ii-KW.  synchronous 
converter  is  only  0'5  KW.-hour.  The  rimning-light  losses  of  this 
machine  are  0'34  KW.-hour  per  minute,  and  would,  therefore,  in 
r44  minutes  equal  the  energy  required  for  starting. 

In  a  hypothetical  case,  the  energy  saved  by  automatic  operation 
is  32'5  per  cent,  with  two- hour  headway,  and  IH'3  per  cent,  with 
one-hour  headway.  Obviously  the  automatic  sub-station  is  abso- 
lutely necessary  for  the  economical  operation  of  an  interurban 
railway  with  a  small  number  of  cars  per  day. 

Xt  a  recent  meeting  held  in  Sydney,  a  paper  was  read  by  Mr. 
R.  C.  Simpson  on  the  subject  of  "  Electrotechnical  Education  in 
New  South  Wales." 

Appointments  Vacant. — Chief  electrical  engineer,  £(;.jO, 

for  St.  Helens  Corporation  electricity  tmdertaking :  electrical 
engineer  and  manager,  tSOO.  for  Burgh  of  Stirling  Electricity 
Department.     See  our  advertisement  pages  to-day. 

A  Magdeburg  Explosion. — Seventy  persons  have  been 
killed  and  about  fifty  injured,  owing  to  an  explosion  at  the  engine 
works  at  Magdeburg. —  J'/ie  Tiiiiex. 

British  Metals  Co. — Tt  is  stated  in  the  Press  that  con- 
siderable progress  has  been  made  with  the  scheme  for  a  £5,000,000 
British  Metals  Co.  to  promote  and  develop  Empire  Trade  in  non- 
ferrous  metals,  and  regain  trade  which  had  been  taken  by  the 
German  metal  interests.  Mr.  A.  W.  Tait,  of  the  British  Aluminium 
Co.,  Ltd..  is  among  those  interested  in  the  undertaking.  The  com- 
pany is  not  yet  registered,  but  £2.000,000  of  the  capital  is  under- 
stood to  be  forthcoming. 

Swiss  Suggestions  for  Dealing  with  Unemployment. — 

The  folloA-ing  proposals  for  remedying  unemployment,  adopted  by 
the  Special  Committee  of  the  Bundesrat,  are  given  in  Suzitde  Piaji.i 
for  September  12th  : — "  All  wage-earning  workers  in  private 
industrial  undertakings,  who  make  by  piecework  or  otherwise  less 
than  14  fr.  per  day,  are.  when  out  of  employment,  entitled  ts 


unemployment  relief.  The  proprietor,  if  the  activities  of  his 
factory  are  reduced,  shall  not  dismiss  workmen,  but  shorten  the 
hours  of  work.  If  this  shortening  amounts  at  most  to  five  hours 
per  week,  or  10  per  cent,  of  the  ordinary  working  hours,  the  pro- 
prietor is  not  bound  to  compensate  the  workmen  tor  the  lost  time. 
If.  however,  this  shortening  amounts  to  (iO  per  cent,  of  the  ordinary 
working  hours,  the  proprietor  pays,  in  addition  to  the  normal 
wage  for  the  work  done,  a  supplement  which,  added  to  the  wage, 
makes  up,  as  maximum.  iiO  per  cent,  of  the  ordinary  wage.  If  the 
shortening  of  workine  houi-s  is  more  than  (iO  per  cent.,  or  if  the 
concern  is  shut  down  entirely,  the  compensation  to  the  workman 
for  the  period  of  unemployment  will  be  paid  in  equal  parts  by  the 
■proprietor,  by  the  canton  where  the  workman  is  domiciled,  and  by 
the  State.  The  workman  is  bound  to  accept  any  suitable  work 
assigned  to  him.  otherwise  he  forfeits  his  claim  to  an  allowance. 
Disputes  wUl  be  settled  by  an  Arbitration  Board,  on  which  two 
independent  persons  and  two  representatives  of  employers  and 
employes  will  sit." 

Calorific  Value  of  Kent  Coal.— i^onie  remarkable  testi- 
mony a.s  to  the  caloiitic  value  of  Kent  coal  was  given  by  the 
engineer  of  the  Dover  electricity  works  at  a.  recent  meeting 
of  the  Borough  Council,  when  he  stated  that  working  results 
proved  that  its  heating  power  was  quite  10  per  cent,  above 
that  of  the  Yorkshire  coal  which  constituted  the  bulk  of 
their  consumption.  Owing  to  the  pronounced  caking  quality 
of  the  Kent  coal  they  were  unable  to  use  it  entirely,  as  it 
i-equired  more  draught  than  they  had  at  their  command.  It 
wa.s  therefore  recommended  that  the  boilers  be  equipped  with 
a  system  of  induced  draught,  the  cost  of  which  for  each 
unit  would  be  .-£73.5,  against  w'hich  the  engineer  e.5timated 
he  could  effect  a  savins  of  about  £6-50  on  his  coal  bhl.  The 
Council  decided  upon  the  immediate  equipment  of  one  boiler, 
as  suggested  by  the  engineer,  the  cost  to  be  provided  out 
of  revenue,  and  -ii  will  apply  for  sanction  for  a  loan 
to  cover  the  c-ost  of  similarly  deahng  with  the  other  three 
boilers.  The  caking  properties  of  the  seams  now  being 
worked  at  Snowdown  and  Tilmanstone  largely  account  for 
the  fact  that  local  consumers  have  not  used  Kent  coal  to 
anything  like  the  extent  they  might.  The  excuse  has  been 
that  their  stokers  could  not  keep  up  the  required  steam 
pressure,  and  complained  of  the  extra  labour  in  firing.  The 
first  user  on  a  large  scale  was  the  engineer  of  the  Folkestone 
electricity  works,  who  several  years  ago  adapted  his  furnaces 
to  the  requirements  of  the  local  coal,  paid  the  whole  cost  out 
of  the  savings  on  his  fir.'st  year's  working,  and  has  continued 
to  .save  a  very  substantial  sum  on  his  yearly  consumption 
ever  since.  O'O'ing  to  the  fact  that  so  large  a  percentage  of 
slack  is  being  produced  there  has  been  a  very  general  ten- 
dency to  depreciate  the  value  of  the  coal  itself,  but  anyone 
acquainted  with  the  facts  knows  that  its  calorific  value  is 
exceptionally  high. — Iron  and  Coal  Trades  Review. 

Engineering  Labour  Organisation.— It  is  no  exaggeration 

to  say  that  the  reorganisation  of  the  trade  unions  is  one  of  the 
most.  iniix)rtant  of  all  the  problems  of  reconstruction.  A 
hundred  years  ago  trade  unions  were  fighting  for  hfe  itself 
against  the  power  of  the  law.  Fh'ty  years  ago  their  position 
was  insecurely  estabhshed.  To-day  they  have  taken  their 
place  in  the  governing  forces  of  the  country.  They  have 
played  a  great  part  in  the  conduct  of  the-  war ;  they  will  play 
a  greater  pai-t  in  the  futm-e.  Consequently  their  efficiency 
and  their  representative  authority  matter  to  the  country 
scarcely  less  than  the  efficiency  and  the  representative  autho- 
rity of  the  House  of  Commons.  Unfortunately,  in  respect  of 
organisation  they  are  as  much  out  of  date  as  was  the  House 
of  Commons  before  the  new  Reform  Bill.  There  are  number- 
le.ss  craft  unions  looking  jealously  at  each  other,  and  the 
relations  of  skilled  and  unskilled  unions  are  profoundly  un- 
satisfactory. JIuch  of  their  labour  and  money  is  spent  on  the 
defence  of  small  vested  interests,  to  the  neglect  of  vital  issues. 
Unless  some  of  these  problems  are  resolved  before  peace  they 
will  enormously  complicate  the  difficulties  that  will  follow- 
the  demobilisation  of  the  .Amiy  and  the  demobihsation  of  the 
civilian  war-workers.  We  are  glad,  therefore,  to  see  that  a 
proposal  to  amalgamate  the  craft  imions  in  the  engineeiing 
industry  is  now  before  a  big  conference  at  York.  Some 
thirteen  unions  are  taking  part,  and  they  represent  three- 
quarters  of  a  million  members.  In  no  industry  has  the  war 
been  so  disturbing  an  element,  and  reorganisation  is  conse- 
quently most  urgently  needed.  Of  this  industry,  therefore, 
we  may  Say  even  more  emphatically  than  of  others  that  the 
man  who  makes  one  union  grow-  where  two  unions  grew 
before  is  a  public  benefaetor. — Manc'irster   Guardian. 


OUR   PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industri/. 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  and  Tramway  Officials.— The  Hudders- 
field  Tramways  Committee  ha-s  accepted,  with  regret,  the 
resignation  of  Mr.  E.  H.  Wilkinson,  the  ti-amways  manager, 
who  has  received  the  appointment  of  manager  of  the  Bradford 
City  tramways.  Mr.  Wilkinson  w^s  thanked  for  his  14  yeajs' 
services. 
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The  Hackney  B.C.  Ele<^-trii.ity  Committee  has  had  the 
talary  oi  iAi.  L.  L.  Kobi.nson,  the  borough  electiRaJ  <-npineer, 
under  further  consideration.  It  now  reports  that  .-^uice  tho 
d.'vte  of  the  previous  re[x>rt  and  recotuwendations  llie  chief 
electric-al  onginecrs  of  Stepney,  I'oplar,  and  many  other  under- 
takings have  had  granted  to  tboni  the  wad-  wages  and  bonuses 
in  accordance  with  the  various  awards  made  U>  tlie  technical 
staffs  of  stich  estabhshments  by  the  Gonimittee  on  I'roduction. 
It  is  of  opinion  that.  Mr.  Robinson  should  be  treated  in  a 
similar  manner,  to  take  elTect  from  the  date  when  the 
several  awards  were  made  applicable  to  the  Council's  staff. 
At  present  the  total  amount  of  the  awards  is  'JSs.  lid.  per 
weet  and  l'2h  per  cent,  on  the  amount  of  the  total  earnings, 
and  it  is  advised  that  this  amount  should  be  gianted  by  the 
Council  to  the  borough  electrical  engineer  in  .'.ubstitution  for 
the  e.xisting  bonus  of  llJs.  per  week.  The  additional  amount 
to  be  i>aid  for  the  period  to  the  end  of  October  will  be  £im, 
and  subsequently,  on  the  assumption  of  the  awards  to  date 
continuing  at  the  same  figures,  at  the  rate  of  ±'1(5'2  per  annum 
in  addition  to  his  present  salary  of  i.'7.50  per  annum. 

Mr.  \\\  J.  I'.^PWORTH,  the  burgh  electrical  engineer,  Stir- 
ling, has  received  an  appointment  at  Bristol. 

Mr.  E.  M.  HOLI.INGSWORTH,  having  accepted  a  position  on 
the  statf  of  the  chief  engineer  of  the  United  Alkali  Co.,  Ltd., 
has  just  resigned  his  appointment  as  chief  electrical  engi- 
neer to  the  St.  flelens  c3orporation ,  which  he  has  held  for 
16  years,  having  succeeded  Mr.  J.  S.  Hightield  in  190.3.  Mr. 
Hoilingsworth  commences  his  duties  with  the  United  Alkali 
Co.  in  January  next,  and  will  take  charge  of  their  new  elec- 
trical scheme,  which  includes  the  new  jxiwer  station  at  pre- 
sent under  construction  at  Widnes,  and  the  e.h.t.  trans- 
mission system. 

Mr.  H.  Ingham,  assistant  engineer  to  the  Mexborough  and 
Swinton  Tramway  Co.,  on  lea,ving  to  take  up  a  position  with 
the  Eotherham  Corporation,  has  been  presented  by  the  staff 
and  employes  with  a-  watch  and  card  case,  also  a  butter  dish 
for  his  wife. 

The  War  Office  has  informed  the  Ba.rnsley  T.C.  Electricity 
Committee  that  Major  Barker  has  been  brought  home  from 
France  for  special  services,  and  that  it  is  imixjssible  for  him 
to  be  released  for  regular  duties  at  Barnsley.  The  War  Office 
has  no  objection  to  his  being  consulted,  or  giving  assistance 
in  any  special  matter,  provided  it  does  not  interfere  with  hia 
work  at  Woolwich.  In  view  of  this,  the  T.C.  has  decided  to 
apply  for  the  release  of  Mr.  J.  A.  T.  Can-,  formerly  outside 
assistant  at  the  works. 

For  the  appointraent  of  second  technical  assi-stant  at  New- 
port (Mon.),  there  were  41  applicants.  Five  were  inter- 
viewed, and  Mr.  T.  H.  Wood,  chief  draughtsman  and  clerk 
of  works,  Battersea,  was  appointed. 

Mr.  C.  J.  Spencer,  the  retiring  manager  of  the  Bradford 
city  tramways,  who  is  coming  to  the  London  Underground 
system,  was  the  recipient,  on  Monday  evening  last,  of  a 
Sliver  flower  vase,  the  gift  of  the  Tramways  Committee.  The 
presentation  took  place  at  the  Town  Hall,  under  the  chair- 
manship of  the  chairman  of  the  Tramways  Committee  (Aid. 
Enoch  Priestley),  and  amongst  those  pre.sent  were  the  Lord 
Mayor  (Mr.  H.  H.  Tetley),  Sir  James  Hill,  Bart.,  M.P.,  and 
the  new  manager  (Mr.  R.  H.  Wilkinson).  Aid.  Priestley  paid 
tribute  to  the  worth  of  Mr.  Spencer,  and  wished  him  suc- 
cess in  his  new  labours.  Sir  James  Hill,  under  whose  chair- 
manship the  electric  tramways  undertaking  was  started,  said 
that  Mr.  Spencer  had  been  their  only  manager  up  to  the 
present,  and  the  fact  of  his  being  a  fully-qualified  electrical 
engineer  had  been  of  great  benefit  when  the  city  had  taken 
over  and  electrified  the  old  steam  and  horse  service.  Mr. 
Spencer,  in  reply,  dated  the  beginning  of  the  real  success  of 
the  under-taking  of  the  Bradford  tramway  from  the  introduc- 
tion of  covered-top  decks,  when  the  winter  receipts  were 
almost  equal  to  those  of  summer.  In  Mr.  Wilkinson,  the 
new  manager,  Bradford  had  secured  one  of  the  pioneers  of 
goods  traffic  in  this  country. 

Mr.  Frank  Castle,  municipal  electrical  engineer,  Oudt- 
shoom,  Union  of  South  Africa-,  left  the  sei-vice  of  the  munici- 
pahty  in  September,  in  order  to  take  up  a  position  with  the 
Griffin  Engineering  Co.,  Ltd.  His  address  is  now  P.O.  Box 
•  798,  Mutual  and  New  York  Buildings,  Cape  Town. 

General. — Dr.  J.  A.  Hosker.  previously  vice-chairman  of 
the  Bournemouth  and  Poole  Electricity  Supply  Co.,  Ltd., 
has  been  elected  chairman  of  that  company,  and  Mr.  H.  B. 
Eenwick  has  been  elected  deputy-chairman. 

Mr.  H.  E.  BoAZ,  who  recently  retired  from  the  chief  elec- 
trical engineer's  branch  of  the  New  South  '\^'ales  Govern- 
ment tramway  department,  after  36  years'  service,  received 
a  number  of  presentations. 

Sir  GEORor  Gibb  has  retired  from  the  Committee  on  Pro- 
duction, and  Sir  C\"ril  Jackson  has  been  appointed  chairman. 

Mr.  A.  Henderson,  manager  of  the  electrical  department 
of  Messrs.  Scott's  Shipbuilding  &  Engineering  Co.,  Ltd.. 
Greenock,  has  been  presented  with  a.  tea  and  coffee  set  and 
tray  by  the  directors,  officials,  and  electrical  department 
staff,  &c.,  of  the  firm,  on  the  occasion  of  his  marriage.  Mr. 
Henderson  was  on  the  electrical  department  staff  of  Messi-s. 
.John  Brown  &  Co.,  Ltd.,  Clydebank,  for  many  years  before 
he  received  his  present  appointment  9J  years  ago.  We  under- 
stand that  he  haa  been  responsible  for  the  electrical  equip- 
ment of  many  very  large  warships  and  merchant  ships,  &c. 
He  is  a  member  of  the  Institution  of  Electrical  Engineers' 
3t)ip  Electrical  Equipment  Committee  which  is  at  present 


preparing  rules  for  the  electrical  equipment  of  merchant 
frhips. 

Roll  of  Honour.— Private  W.  R.  Y.  K.neiaek,  Essex  Regi- 
ment, formerly  on  the  office  staff  of  the  rubber  department 
of  the  India  Rubber  Co.,  Silvertown,  died  in  Turkey  on 
October  liyth,  1917.  The  news  Has  oufy  just  been  received. 
He  joined  up  at  the  outbreak  of  war,  and  was  wounded  at' 
Gallipoli.  He  was  then  sent  out  to  Egypt,  and  was  taken 
prisoner  when  the  first  attaek  was  luaUe  on  Gaza.  Gunner 
S.  A.  RusuAN,  R.F.A.,  who  was  m  the  general  office,  and 
Private  R.  Blvthe,  Sussex  Regiment,  formerly  in  the  rubber 
department  of  the.  same  company,  have  been  wounded. 
l.rtince-Corporal  F.  G.  Kane,  Berlishire  Regiment,  who  was  in 
the  waterproofing  department  of  this  company,  h*s  been 
awarded  the  Military  Medal. 

Private  J.  Bowoen.  Royal  Warwickshire  Regiment,  who 
has  fallen  in  action,  was  on  the  staff  of  Messrs.  Drury  and 
Chafl'e,  efectriciaus,  Torquay. 

Private  E.  C.  Bvgrave,  who  has  died  of  wounds,  was  em- 
ployed by  the  Edison  Swan  Electric  Co.,  Ltd.,  of  Ponders  End. 

Gunner  R.  Gem,  R.F.A.,  who  was  articled  at  the  Carlisle 
Corporation   electricity   works,   has   died   of   wounds. 

Private  J.  Botten,  Royal  Sussex  Regiment,  who  has  fallen 
in  action,  was  employed  at  the  Dartford  U.D.C.  electricity 
works. 

Lance-Corporal  J.  T.  Rose,  Guards  Machine  Gun  Corps, 
who  has  f'aUen  in  action,  was  employe'd  by  Messrs.  Siemens 
Bros.,  of  Stafford. 

Private  R.  D.  Howard,  Machine  Gun  Corps,  who  has  died 
of  wounds,  was  employed  by  Mr.  G.  A.  Weston,  electrician, 
Southend-on-Sea. 

Private  W.  R.  Ward,  who  enlisted  from  the  electricity 
works  of  the  Eotherham  Corporation,  has  been  wounded  in 
action. 

Private  F.  Millichamp,  South  Lancashire  Regiment, 
wounded  and  in  hospital  at  Whalley,  was  employed  by  the 
British  Insulated  &  Helsby  Cables,  Ltd. 

Alter  being  missing  since  August,  news  has  been  received 
of  the  death  in  action  of  Private  J.  Davies,  K.O.  Yorkshire 
L.I.,  who  was  employed  by  the  Chloride  Electrical  Storage 
Co.,  Ltd.,  Clifton  Junction. 

i  Private  H.  H.  Mbllor,  Manchester  ,Eegiment,  who  has 
died  of  wounds,  aged  38,  was  employed  as  a  meter  in-spector 
in  the  electricity  department  of  the  Oldham  Corporation. 

Private  A.  Keitleweel,  R..\.F.,  who  was  severely  wounded 
and  died  on  October  l'2th,  was  employed  by  Messrs.  Dick, 
Kerr  &  Co.,  Ltd.,  Preston. 

Private  M.  Corrigan,  Manchester  Regiment,  who  died  on 
October  4th,  whilst  a  prisoner  of  war,  was  employed  by  the 
British  Westinghouse  Co.,  Ltd.,  Trafford  Park. 

Pte.  W.  Johnson,  Machine  (Jun  Corps,  who  has  been  killed 
in  action,  was  employed  at  the  Huddersfield  Corix>ration 
electric  station. 

Pioneer  H.  Brook,  R.E.,  who  has  died  at  the  front  from 
lironcho-pneumonia,  was  engaged  at  the  works  of  the  Phoenix 
Dynamo  Manufacturing  Co.,  I    ).,  Bradford. 

Pioneer  S.  NEWBOtiND,  R.E.,  'ai^v  has  died  in  action,  was 
employed  in  the  Leeds  Corporatii  n  ( itctricity  department. 

Private  J.  Stafford,  Royal  Mi.i"-ter  Fusiliers,  an  employe 
of  Messrs.  A.  PieyroUe  &  Co.,  l.lJ.,  has  been  awarded  the 
D.C.M.  for  exceptional  gallantry  during  a  six  days'  opera- 
tion. The  medal  was  presented  to  him  at  Hebburn  Theatre 
Royal  on  Thursday  evening  last  week,  together  with  a  gold 
watch  from  the  Hebburn  Heroes  Fund,  and  a  gold  albert 
from  the  firm  and  employes  of  A.  Reyrolle  &  Co.,  Ltd.  Pri- 
vate Stafford,  who  is  28  years  of  age,  earned  the  medal  under 
the  following  circum.stances : — After  his  company  had 
reached  their  objective  he  went  back  with  important  mes- 
sages to  battalion  headquarters  under  intense  fire;  he  also 
went  out  and  brought  in  a  derelict  Lewis  gun  and  ammuni- 
tion, although  the  locality  was  being  fiercely  shelled  by  the 
enemy.  He  volunteered  to  try  and  get  in  touch  with  the 
troops  on  the  flank  of  the  company,  and  this  he  successfully 
accomplished  in  spite  of  great  difficulty. 

Pioneer  S.  Newbodld,  who  was  employed  in  the  Leeds 
Corporation  electricity  department,  has  been  wounded  in 
action.  ■  ■ ' 

Private  W.  Lowe,  S.  LancsJBegiment.  previously  reported 
missing,  and  now  presumed  kflled,  was  employed  at  the  St. 
Helens  Cable  Works,  Warrington. 

Obituary.— Mr.  A.  Hatcher.— Mr.  .\lfred  Hatcher,  who 
pa.ssed  away  recently  at  the  age  of  72,  was  in  the  service  of 
the  Electric  Telegraph  Co.  before  the  transfer  to  the  State 
in  1870.  Sub-iipquentiv  he  was  attached  to  the  Surveyor's 
Department  of  the  O.P.O.  (S.E.  District)  as  a  travelling  tele- 
graph inspector,  iintii  his  retirement  under  the  age  limit  in 
1911.  He  offered  his  services  in  1917.  and  for  the  past  year 
had  been  employed  at  Eastbourne  Plead  Post  Office. 

Mr.  J.  O.  Caelendeb. — VVe  regret  to  learn  of  the  death  of 
Mr.  James  Ormiston  Callender,  As.soc.I.E.B.,  one  of  the 
managers  of  Callender's  Cable  &  Construction  Co.,  Tjtd.,  a  I. 
the  age  of  .5.5  years.  Mr.  Callender  passed  away  on  19th  inst  , 
at  Swanage.  We  hope  to  refer  to  the  deceased  gentleman's 
career  in  our  next  issue. 

Mk.  W.  S.  Gibson.— The '  victimg  on  the  hner  Hlrano 
Maru,  torpedoed  by  a  German  aubmarine,  included  Mr.  Wil 
liam  Sidney  Gibson,  who  was  on  his  way  to  duty  at  GbP<^ 
town  for  the  Eairtern  Tolegys-pb  Co, 
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Mn.  T.  Dexce. — The  death  occurred  at  Bromley  (Kent),  on 
( ictober  I'Jth,  of  Mr.  Thomas  Dence,  a  director  of  Messrs. 
Johnson  &  PhilUps,  Ltd.,  of  Charlton.  Deceased  wa^  in  his 
79th  year. 

Mr.  p.  E.  Jones. — The  death  has  taken  place,  in  his  58th 
year,  of  ilr.  Philip  E.  Jones,  electrician,  for  many  years'  in 
Luisiness  at  Bangor. 

Mr.  B.  H.  Adams. — Mr.  Bernard  H.  Adams,  of  the  West- 
ern Telegraph  Ck>.,  Ltd.,  died  at  Pemambuco  on  October  l'2th. 

Mr.  J.  K.  L.  Croslaxd. — niere  passed  away  at  Hale, 
Cheshire,  ou  October  'ilst.  in  his  79th  vear,  Mr.  J.  F.  L.  Oios- 
Innd,  M.Inst.C.E.,  M.I.M.E.,  M.I.E.E.,  late  chief  engineer 
4   the  Vulcan  Boiler  Insurance  Co.,  Ltd. 


NEW     COMPANIES     REQISTERED. 


British    Federation   of   Iron,    Steel,   Tinplate   and   Metal 
Merchants  (Inc.)   (word  "  Limited  "  omitted  from  the  title 

licence   of    ttie    Board    o[   Trade)    (151,6.54). — Registered    Oclober    12th    as    a 
ipany    limited    by    guarantee,    not    (ormed    for    purpose    of    profit,    with    an 
in.iled    number    of    members,    each    tiable    for   £1    in    the    event   of    winding 
Objects:    Tc   create   a    federation   of    (1)    the   members   of    ali    associations 
.■i    p^^rsons,    firms,    and    corporations    interested     in,    or    connected    with,    the 
hu-iness    of    buying,    selling,    importing,    exporting,    stockholding,    and    distri- 
L.uiing    iron,    steel,    tinplate,    and    metals    which    shall    become    affiliated,    (2) 
the   members   of   all    alliliated    iron,    steel,    tinplate.    or    metal    merchants'    sec- 
tions  of  Chambers   of    Commerce,    and    (3)    all    individual    merchants   or    mer- 
chant  firms  or   corporations,  or   members  or    representatives    thereof   interested 
m    any    such    businesses,    and    not    belonging    to   any    such    association    or   sec- 
lion:    to   promote   the   discussion    among    members   of   questions   affecting    their 
■' rests,    to    watch    all    legislative    or    administrative    action    affecting    such 
rests,    to    collect    and    circulate    information,     to    afford    facilities    for    co- 
ration,    &c.      The    first    members    of    the    Executive    Council    are: — R.    C. 
Jon,   85,   Gricechurch   Street,    E.G.;    A.    Campbell,   Spencer    House,   E.C.  4; 
King.   50,    Lever   Street.    Manchester;    W.    Gracie,   8,    Dutton   Street,    Liver- 
;.    sir    Johnstone    Wallace.    K.B.E.,    Newcastle-on-Tyne;    T.    Metcalfe,    23, 
'     n     Street,     Newcaslle^on-Tync;     C.     Wiggins,     Queen's     Square,     Middles- 
ugh;    C.     G.     Briggs,     Royal     Metal     Exchange,    Swansea;     H.    J.    Sayer, 
Summer   Row,    Birmingham;   A.   S.   John,  1,   Vaughan   Street,    Llanelly;   J.    F. 
P.   -Mclnerny,  19-20,  Llanfair  Buildings,  Swansea;   E.   B.   Handlev,  33,  Temple 
Court,     Biriiiingham;     C.    J.     McAllester,    20,     Vulcan     Street,     Liverpool;    J. 
.Miller,    24,    Chapel    Street,    Liverpool;    A.    H.    Robinson,    6,    Rumford    Place, 
Liverpool:    J.    G.    Buchanan.    5,    East    India    Avenue,    E.C.S;"^?".    G.    Martin. 
4,    Lime   Street,   E.C.;   H.    Falkner,   361,   Old   Kent   Road,    S.E.I;   J.    E.   Kidd 
(John   Kidd  i  Sons,   Ltd.),  Salford,   G.   Addy.   King's  Chambers,  .^ngel   Street, 
Sheffield;   H.   Wilkins.  iff.   High   Street,   Sheffield;   G.   H.  Cave.   Napier  Street, 
Sheffield:  J.  B.   Lees,  64,  Cross  Street,   Manchester;   E.  Coventry,  UO,  Cannon 
Street,    EC;   W.   J.   Onions,   3,    New    Street,    Birmingham.     Secretary:   C.   T. 
Lverett.      RegisicTed  office  :    5,    East    India   Avenue,    E.C. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


International    Electric   Co.,    Ltd. — Land   Registry  charge 

d.ii.d  oetober  10th.  191b,  securing  £600  charged  on  freehold  messuage  and' 
gard./n.  .Meads  Smilha.i.  Downs  Road,  I'urley.  Holder  :  Cyril  Woodham 
.M.inn,    Ravenswood,    Bexley,    Kent. 

Carmarthen    Electric    Supply    Co.,    Ltd. — Particulars    of 

i'2,7.70  second  debentures  created  September  23rd.  1918,  the  whole  amount 
being  now  issued.  Properly  charged  :  The  company's  property,  present  and 
future,    including    uncalled    capital.      No    trustees. 


CITY     NOTES. 


Eastern  Telegraph  Co.,  Ltd. — The  revenue  for  1917  was 
dE'2,901,.579 ;  ordinary  expenses  ^770,354;  maintenance  of 
cables,  dift'erenees  of  exchange,  income  and  wax  taxes,  &c., 
±'491,963,  leaving  ±'1,639,'26'2.  Income  tax  and  excess  profits 
duty  payable  in  England,  debenture  interest,  and  preference 
dividend  ab.'.orb  i;>*9,5sl,  leaving  £8'J9,t381,  plus  :£54,688 
l)rought  forward.  i'.50O,O0O  has  been  placed  to  .general  re- 
(ierve.  Dividends  and  bonus  amount  to  S  per  cent.,  free  of 
tax,  and  ±'64,370  remains  to  carry  forward.  Captain  H.  W. 
Grant,  C.B.,  K.N.,  has  been  ap|X)inted  managing  director. 
Sir  J.  Denison  Pender  having  become  chairman. 

Nairobi  Electric  Power  &  Lighting  Co.,  Ltd.— For  1917 
tbe  net  result  is  a  small  improvement  over  1916.  Interim 
dividends  amounting  altogether  to  10  per  cent,  for  the  year 
have  been  Jiaid,  less  tax,  the  same  rate  as  for  1916.  The  units 
generated  were  1,637.990,  against  1,49.5,'2S1;  motors  connected 
793  B.H.P.,  against  648  b.h.p.  ;  lights  connected,  40  watts 
equivalent,  13,833,  against  ]3.0]'2.  The  auxiliary  steam  plant 
was  u.^ed  to  a  greater  extent  than  in  1916,  and  produced 
about  1'2J  i>cr  cent,  of  the  total  units  generated.  War  con- 
ditions have  pievciitcd  the  further  deVclopment  of  the  under- 
taking. 

Victoria  Falls  &  Transvaal  Power  Co.,  Ltd. — Net  earn- 
ings for  quarter  to  June  3iJth,  ±"2-29,633,  before  providing  for 
taxation. 

Associated    Fire    Alarms.    Ltd Profit    il,617    for    vear 

ended  June^  1918,  against  £-27i  last  year.  Prehminary'  ex- 
penses ami  Dominion  of  Canada  stgck  are  to  be  witten  down, 
leaving  ±"51,5  to  carry  forward 

Callender's  Cable  &  Construction  Co,,  Ltd,— Interim  divi. 
Oend  53.  per  share  (5  per  cent.), 


Electric  Supply  Co.  of  Victoria,  Ltd. — The  lamps  con- 
nected at  March.  1916,  were  '211,746,  compared  with  18840'2 
in  the  previous  year;  tramway  passengers  numbered 
4,881,9'24,  against  4,803,895;  revenue  was  ±95,009,  against 
±88,238;  expenditure  ±'63,567,  against  ±.56,990;  gross  profit 
±31,443,  against  ±31,'248.  The  balance  is  ±29,730,  plus  ±16,4'27 
brought  forward.  After  deducting  debenture  interest  and 
redemption,  and  paying  ±10,.50O  on  account  of  arrears  of  pre- 
ference dividend,  ±''20,9'23  remains  to  cany  forward. 

Hurst,  Nelson  &  Co.,  Ltd. — Dividend  of  10  per  cent,  and 
a  bonus  of  5  per  cent.,  free  of  tax,  on  the  ordinary  shares. 
±'2U,UU0  to  general  reserve.  ±12,000  is  reserved  for  the  next 
half-yearly  preference  dividend  and  5  per  cent.,  tax  free, 
interim  dividend  on  the  ordiuarv  shares.  Carried  forward 
±'20,843. 

Electric  Supply  Corporation,  Ltd.:  Correction. — On  page 
379  of  our  last  issue  we  gave  the  dividend  of  this  company 
as  10  per  cent.  This  was,  of  course,  an  error,  the  rate  being 
1  per  cent. 

Quebec  Railway,  Light,  Heat  &  Power  Co.,  Ltd.— Total 
income  for  the  year  ended  June,  1918,  §2,027,941,  a  decrease 
of  $34,952.  Operating  and  maintenance  expenses  $1,235,724, 
an  increase  of  $79,7.55.  Fixed  charges  and  taxes  $6%,910, 
leaving  net  surplus  $95,.307. 

Dick,    Kerr  &    Co..    Ltd. — .According   to   the   "  Financial 

Time.s."  the  accounts  will  not  be  completed  in  time  for  the 
meeting.  A  notice  issued  on  October  11th  that  books  were 
to  be  closed  from  October  17th  to  31st  is  therefore  cancelled, 
and  a  further  notice  will  be  issued  in  due  course. 


5T0CKS     AND     SHARES. 


Tuesday  Evening. 
Wh.at  ardour  there  was  for  immediate  peace  has  been  modi- 
fied into  a  sfate  of  profound  gratification  at  the  way  in  which 
the  war  progresses  from  the  Entente  point  of  ■s-iew,  and 
Stock  Exchange  markets  find  there  is  plenty  of  business  ,cuvi 
unlimited  confidence.  Anticipation  seeks  eagerly  to  pierce 
the  post-bellum  prosi)ects,  but  there  has  been  a  mild  rally 
in  some  of  the  stocks  and  shares  which  fell  heavily  in  the 
first  rush  of  exuberant  jjeace-sentiment.  On  the  other  hand, 
further  improvements  have  been  .secured  by  prices  of  secmi- 
ties  likely  to  be  aflfected  favourably  by  conclusion  of  war, 
and  iDumination  shares  show  up  well  in  this  movement. 

In  the  Home  Electiicity  list.  County  of  London  ordinary 
have  spurted  '20s.  to  11.  Citj-  Lights  added  10s.  to  their  rise, 
at  l'2i.  Charing  Cross  and  thp  West  End  shares  are  de- 
cidedly better  in  tone.  The  imperative  necessity  for  conserv- 
ing sujjphes  of  coal  is  thought  likely  to  remain  a  factor  for 
some  time  to  come  yet,  but  the  investor  looks  well  ahead, 
insis-ting  that  electricity  and  gas  are  certain  of  prosjierity 
after  the  war,  and  that  it  is  well  to  buy  shares  in  advance. 
In  the  check  to  general  buoyancy  produced  by  the  German 
reply  to  President  Wilson,  electricity  shares  held  all  their 
previous  improvements. 

Home  Piailway  stocks  have  not  been  neglected  in  the  pre- 
.sent  optimism.  Those  of  the  steam  companies  have  advanced 
substantially  during  the  last  week,  and  the  Undergrounds 
have  marched  with  them  in  a  quiet  way.  Rises  of  a  point 
apiece  occurred  in  Metropolitan  Consohdated,  Districts,  and 
Underground  Electric  income  bonds,  though  'Bus  "A"  are 
3d.  easier.  Central  London  assented  deferred  stock  is  2  up 
at  62j.     Potteries  Traction  preference  went  back  to  Us. 

Pronounced  bullishness  is  the  feature  amongst  all  things 
Mexican.  Bonds  and  shares  in  the  utiUty  companies  have 
gone  up  by  leaps  and  bounds  within  the  past  month,  and 
already  anomalies  present  themselves.  It  is  surprising,  for 
instance,  that  Mexican  Light  &  Power  preferred  shares  should 
stand  almost  as  high  as  the  company's  second  mortgage  bonds. 
It  is  surprising,  also,  that  Mexico  Tramways  first  bonds 
should  be  withifi  10  points  of  .4nglo--4rgentLne  Tramways  5 
jx'r  cent,  debenture  .stock,  which  has  always  received  its 
interest,  whereas  nothing  has  been  paid  on  the  Mexico  bonds 
since  September,  1914.  Some  think  that  this  is  an  argument 
all  to  the  good  of  the  latter,  in  that  payment  of  some  kind 
must  be  made  to  them  in  course  of  time,  and  that  any 
scheme  for  funding  overdue  coupons  would  afford  a  hand- 
some "  bonus."  If,  however,  new  money  has  to  be  raised 
for  the  physical  needs  of  Mexican  properties,  those  who  pay 
the  pii)er  will  claim  to  call  the  tune,  and  holders  of  the  pre 
sent  bonds  may  acxrordingly  find  their  obligations  back- 
numbered.  All  this  is,  of  course,  a  matter  for  speculation, 
but  it  deserves  to  be  carefully  weighed  in  the  enthusiasm  for 
Mexicans,  be  they  railway  or  utility  issues. 

Meanwhile,  Mexico  Tramways  common  have  jumped  to  37, 
and  the  first  and  second  mortgage  bonds  to  64  and  50  respec- 
tively, while  Monterey  Fives  gained  2J  at  51J.  Mexican 
Light  &■  Power  firsts  rose  to  70,  and  seconds  to.  51.  British 
Columbia  preference  is  3  higher.  Canadian  General  Electrics 
have  advauced  to  114J.  .\nglo-,\rgentine  Trams  are  better, 
debentures  and  shares  alike.  Para  Electric  E^ailway  improved 
to  ii,  Manila  Electric  capital  stocjf  to  80, 
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Cable  securities  pui\<iie  their  monotonous,  and  satisfac- 
tory, ad^^ances.  The  list  of  good  stocks  is  uniformly  strong. 
Rises  are  registered  by  E;ietern  Extensions,  t'.lobe  prefei- 
ence,  and  Anglo-.Uiierioan  deferred.  Demand  is  no  longer 
due  exclusively  to  the  jjayments  of  vai-iyus  dividends  free  of 
tax.  The  reports  now  in  course  of  issue  show  that  the  con- 
cerns are  doing  extremely  well,  and  that  dividends  could  be 
increased  .were  it  not  for  the  incidence  of  Excess  Profits  Duty. 
So  the  buyers  anticipate  the  time  when  this  shall  be  taken 
off.  and  the  couipanios  left  free  to  distribute  their  profits  to 
proprietors  instead  of  paying  them  to  tho  Inland  Eevenue, 
and  tho  demand  is  insistent. 

Marconis  continued  to  fall  until  this,  Tuesday,  afternoon, 
when  a  rally  occurred.  ."Vll  the  various  classes  gave  way.  tlie 
pajent  shares  crumbling  to  4J  before  there  was  a  recovery  to 
4}.  Americans  foil  to  •2i)s.  Gd.,  and  Marines  touched  3  3/l() 
before  they  picked  up  to  31s.  and  3i.  Tlio  market  explanation 
of  the  reaction  was  that  holders  came  in  sellers  on  peace 
prospiHjts,  and  that  such  realisations  were  supplemented  by 
profit -takers. 

The  manufacturing  group  is  quiet.  General  Electrics  have 
ilropiKd  10s.  to  ]8;  British  J  to  2i.  Callendcrs  fell  5.«. 
to  10.  and  smaller  falls  took  place  in  several  of  the  other 
shares  that  lately  have  been  in  favom-.  The  same  trend  is 
noticeable  amongst  iron,  steel,  and  engineering  shaxes  gener- 
ally, but,  on  the  other  side  of  the  slate,  improvements  took 
place  in  rubber  shares,  which  suddenly  developed  into  a.  good 
market.  Here,  again,  sellers  came  in  after  prices  had  been 
rushed  up,  and  the  list  has  receded  from  the  top.  Armament 
shares  are  beginning  to  harden  up  again,  and  amongst  tho 
base-metal  descriptions,  there  has  been  more  inclination  to 
support  tin  and  copper  shares  after  their  recent  sharp  falls. 


MARKET     QUOTATIONS. 


•iiO  changes  having  taken  place  in  prices  during  the  pasi  fortnight' 
the  list  published  in  our  issue  of  October  11th  holds  good. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

' ■  Oct.  23,  Yield 

1916.  1917.  1918.     Rise  or  fall.      p.c. 

Brompton  Ordinary 9  10  6g  —  £7  170 

Charing  Cross  Ordinary     ....       5  4  SJ  —  630 

do.       do.       do.       4J  Pret...       4*  4^  3J  —  6  18    6 

Chelsea 3  .';  3^;  _  7  16  10 

City  of  London          8  8  123 '  +  i,  B    5    6 

do.       do.    6  per  cent.  Pref .  , ,       6  6  10  ^  '  6    0    0 

County  of  London 7  7  n  +i  6    7    ;i 

do.         do.     6  per  cent.  Pref.       6  6  93  —  6    3    1 

Kensington  Ordinary          ....        6  7  5J  —  6  17    7 

London  Electric        Nil  Nil  13  —  Nil 

do.       do.     6  per  cent.  Pref...        4  5  3i  —  7    2  10 

Metropolitan 3  4  3^',  —  6  10    7 

do.          4*  per  cent.  Pref.    ..        4^  4*  3i '  —  6  18    6 

St.  James'  and  Pall  Mali  ....        8"  9'  6-^  6134 

South  London           5  5  8  6  13    4 

South  Metropolitan  Pref 7  7  20/6  6  16    7 

Westminster  Ordinary       . .        . .        7  9  6|  +  ^  6  13    6 

Telegraphs    and    Telephones. 

Anglo- Am.  Tel.  Pret 6  6  100  _  6    0    0 

^..•,    l"-,      ^       °^' U  1*  238  +  i  6    8    6 

Chile  Telephone       8  8  7*  —  568 

Cuba  Sub.  Ord 7  7  lOS  —  'O  13    4 

Eastern  Extension 8  8  164  -*-  i  *4  19    3 

Eastern  Tel.  Ord 8  8  16H  —  *4  19    1 

Globe  Tel.  and  T.  Ord 7  7  144  _  »4  16    5 

do.        do.        Pref 6  6  lOS  +  J  5  15    8 

Great  Northern  Tel.           . .        . .      24  22  34  —i  6    9    5 

Indo-European          13  13  68i  —  5  12    0 

Marconi            15  20  4*  +  i  4    9    0 

Oriental  Telephone  Ord 10  10  3-'  —    i  3    0    0 

United  R.  Plate  Tel 8  8  7|"  _  "'  •.5    3    3 

West  India  and  Panama   . .        . .      6d.  1/3  l5  _    '  j's  u    (j 

Western  Telegraph            ..        ..        8  8  njxd  —  '"  »4  13    5 

Home  Rails. 

Central  London  Ord,  Assented   ..44  62i  —  680 

MetropoUtan 1  27  +1  3  14    0 

do.          District          ..         ..      Nil  Nil  26  +1  Nil 

Underground  Electric  Ordinary..      Nil  Nil  2J  —  Nil 

do.                do.         "A"         ..      Nil  Nil  7/;!  — .3cl.  Nil 

do.              do.       Income  .,6  4  8S  +1  ^4  11    0 

Foreign    Trajis,    4c. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  4?  —  664 

Anglo-Arg.  Trams.  First  Pref.     ..        5*  5J  3*  +  j,  — 

do.           do.      2nd  Pref.        ..        5J  —  3}  -Hi  _ 

do.           do.      5  Deb 5  5  75  +1  6  13    4 

Brazil  Tractions       —  —  58  

Bombay  Electric  Pref 6  6  105  5  U    7 

British  Columbia  Elec.  RIy.  Pfce.        5  5  6U      •      -H  3  8    2    8 

do.               do.        Preferred      Nil  Nil  42^  —  Nil 

do.               do.        Deferred       Nil  Nil  41S  +1  Nil 

do.               do.        Deb.                41  4J  (»*  —  7    0    6 

Mexico  Trains  5  per  cent.  Bonds,.      Nil  Nil  64'  -|-4  Nil 

do.           6  per  cent.  Bonds..      Nil  Nil  60  +5  Nil 

Mexican  Light  Common  ..        ..      Nil  Nil  86*  +H  Nil 

do.             Pref Nil  Nil  49  +)"  Nil 

do.             IstBonds..        ..      Nil  Nil  70  +3  _ 

Mancfactcrino  Co^epanies. 

Babcock  &  Wilcox              ....        15  15  38  4    2    8 

British  Aluminium  Ord 10  10  37/-  —fid.  5    8    1 

British  Insulated  Ord 20  20  21  —  i  4    9    0 

British  Westinghouse  Pref.         . .          7i  7J  2*  —  6    0    0 

Callenders       ..        20'  25'  10"  —\  6    5    0 

do.        5Pref 5  5  5J  -*  _ 

Castner-Kellner        22  20  3;.'  —  6    8    4 

Edison-Swan,  "A "              ..        .;        —  —               2  Nil 

do.      do.    4  per  cent.  Deb.    . .          4  4  75.4'  —  5    6    0 

Electric  Construction        . .        , .          7A  10  1  i  7    5    6 

Gen.  Eleo.  Pref 6'  6  lOS  —  6    2    4 

do.        Ord 10  10  18  —J  *D  11    1 

Henley 25  85  21  —  6  11    a 

do.    4JPre( 4i  4i  4  —  6  12    « 

India-Rubber . .        .......        10  10  17i  —  •6  14    3 

Telegraph  Con 30  80  49                —  '4  18    0 

•Dividends  paid  free  ol  Income. Tax, 


A  25,000-KW.  Turbine  Damaged.— One  of  two  i'5,0t)O-Ku . 
single-cylinder  impulse  turbines  in  the  new  West  End  station 
of  the  Union  Gas  &  Electric  Co.,  of  Cinciuuati,  Ohio,  was 
badly  damaged  iu  its  seventeenth  (last)  stage  at  9  a.m., 
Wednesday,  September  4th.  According  to  Power,  the  seven- 
toentli  diaphragm  showed  evidence  of  being  distorted  at  top 
and  bottom,  aiusing  the  wheel  blades  to  rub  the  diaphragm 
buckets,  crushing  and  burning  them,  and  also  burning  olf 
the  upper  side  of  all  blades  on  the  sevent<;cnth  wheel.  The 
sjjeed  was  1,800  E.i'.xr.  This  turbine,  which  was  of  the  same 
general  design  as  that  of  the  35,000-KW.  single-cylinder  tyi)e,* 
had  been  installed  about  two  months.  It  had  been  satisfac- 
torily carrying  trial  loads  frequently  during  this  time.  On 
tho  Tuesday  morning  before  the  accident  the  machine  was 
started  at  S  a.m.,  carrying  12,000  kw.  all  day.  At  a  little 
before  9  a.m.  Wednesday,  the  erecting  crew  had  about  '20,000 
KW.  on  the  turbine,  which  carried  the  load  well.  There  was 
no  aJarming  vibration  or  sign  of  serious  rubbing.  At  9  a.m. 
there  was  a  loud  bang  inside  the  casing,  followed  by  others 
accompanied  by  violent  vibration  w-hich  shook  the  station. 
The  throttle  .was  immediately  tripped,  but  the  noise  and> 
vibration  continued,  much  modified,  until  the  machine  slowed 
down  to  about  700  R.P.M.,  when  vibration  and  noise  ceased 
and  the  speed  decreased  normally.  'ITie  turbine  is  damaged 
only  in  the  seventeenth,  or  last,  stage.  The  seventeenth 
diaphragm  was  lifted  out  and  the  two  halves  placed  together 
on  the  floor,  w-hen  its  warped  condition  was  plainly  ap- 
parent. There  were  approximately  350  buckets  in  this  dia- 
phragm, and  all  but  eleven  were  burned  or  crushed.  The 
bottom  and  top  halves  rubbed  badly  over  an  arc  of  about 
3  ft.  at  both  the  extreme  top  and  bottom.  The  bottom  half 
rubbed  harder  than  the  top  half.  The  projection  of  tho 
annular  ring  where  the  buckets  were  fastened  in  and  which 
was  near  the  key  or  fastening  of  the  diaphragm,  took  the 
severest  of  the  rubbing;  tho  metal  of  this  projection  was 
iiibbed  away  over  the  3-ft.  arcs  mentioned  to  a  depth  of 
nearly  half  an  inch.  Other  projections  at  these  points  made 
less  severe  contact.  The  blades  on  the  seventeenth  wheel 
were  28  in.  long  and  of  steel,  and  had  a  shrouding  over  their 
tips,  but  no  rosary  fastening  was  used.  There  were  about 
200  blades  on  the  wheel.  It  is  pecuhar  that  about  every 
tenth  blade  broke  off  immediately  above  where  it  was  fastened 
on  to  the  wheel;  20  blades  broke  in  this  manner,  breaking 
clean  and  shai-p.  All  the  blades  which  remained  on  the 
vvheel  were  burned  away  at  their  top  edges.  The  projections  _ 
on  the  tips  of  the  blades  did  not  appear  to  have  rubbed ;  they 
merely  showed  the  effect  of  having  the  shrouding  puUed 
away  from  them.  It  is  difficult,  if  not  impossible,  to  tell  the 
exact  sequence  of  events.  However,  the  machine  did  not 
overspeed,  neither  did  it  take  on  load  suddenly  or  warm  up 
suddenly.  Just  before  the  seventeenth  stage  let  go  the  switch- 
board operator  noticed  that  the  load  increased  from  20,000 
to  22,000  KW.  That  distortion  of  the  diaphragm  was  the 
primary  cause  of  the  trouble  was  indicated  by  the  fact  that 
the  projections  on  the  sixteenth  diaphragm  top  and  bottom 
showed  signs  of  rubbing  on  both  halves.  The  seventeenth 
diaphragm  was  about  11  ft.  in  diameter  over  all,  and  the 
rim  speed  of  the  disk  was  about  1,000  ft.  per  secqmi.  The 
turbine  was  dosed  up  after  the  removal  of  the  damaged  disk 
and  was  in  operation  on  the  Monday  following,  or  five  days 
after  the  accident.  It  could  have  been  put  back  in  service 
sooner  had  it  not  been  kept  open  for  the  inspection  of  the 
engineers  of   the   builders. 

Improving  Power  Factor  and  Voltage  Regulation.— 
For  the  last  fourteen  months  the  Duquesne  Light  Co., 
Pennsylvania,  has  had  in  operation  on  its  lines  a  7,500-k.v.a., 
11.000-volt,  600-R.P.M.  synchronous  condenser  for  raising  the 
power  factor  of  ihe  system  and  maintaining  voltage  regula- 
tion, .^fter  this  condenser  was  put  in  service  and  its  ability 
to  handle  the  conditions  was  successfully  demonstrated,  the 
company  ordered  two  duphcate  machines.  One  of  these  was 
inirtalled  during  Apiil  at  the  Beaver  Falls  sub-station,  32 
miles_  (51.5  km.)  from  the  Brunot's  Island  plant,  and  con- 
nected by  two  66,(XX)-volt  transmission  lines,  each  having  a 
capacity  of  20,000  k.v.a.  This  station  is  at  the  end  of  the 
66,000-volt  system,  and  the  load  at  that  point  at  the  presSnt 
time  is  only  about  .SCX)  K.V..4.,  so  the  condenser  for  the  pre- 
sent wjU  be  used  for  controlling  the  voltage,  some  method 
of  regulation  being  necessary  on  account  of  the  line  impe- 
dance and  tho  comparatively  high  reactance  of  the  trans- 
fomiers  now  in  use.  The  other  set,  when  completed,  will  be 
placed  in  the  Lawrencevnlle  sub-station,  where  the  conditions 
are  somewhat  similar.  As  the  company  expands  and  the  load 
on  the  .system  increases,  it  wiU  very,  likely  continue  to  place 
synchronous  condersers  at  the  principal  load  centres,  and 
the  time  may  come,  it  is  stated,  when  it  can  obtain  practically 
a  flat  voltage  cm've  notwithstanding  variations  in  the  power 
factor.  Details  of  these  machines  and  their  operation  are 
piven  in  the  ETpcirkal  World  of  September  14th,  in  an  article 
by  Mr.  J.  T.  Peyton. 

*  Elec.  Eev.,  October  4th,  1918. 
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Exports  and  Imports  of  Electrical  Goods  during  July,  August,  and  September,   1918. 


The  official  returns  of  electrical  export  and  import  business  for  thsP" 
third  quarter  of  the  year  show  a  falling-off  of  over  £200,000  as 
compared  with  the  previous  quarter,  the  large  increase  in  exports 
for  the  June  quarter  being-  due  to  an  item  of  £2-17,000  for  sub- 
marine cable  in  May.  The  figures  are  as  follows  :— July,  i:232,70S  ; 
August.  £216,080  ;  September,  £280.138  ;  the  record  for  the 
previous  quarter  being — April,  £255,771  :  May,  £44(5.418  ;  and 
June,  £15(5,311.  For  comparison  we  give  the  export  totals  for  the 
September  quarters  of  191(5-17-18  :  £1,092,468,  £1,077,177,  and 
£759,226  respectively. 

The  returns  for  the  past  nine  months  show,  under  the  adverse 
circumstances,  a  surprising  steadiness  in  export  values,  the  figures. 


after  eliminating  the  special  item  for  submarine  cable,  giving  an 
average  monthly  total  of  £234.000. 

The  electrical  import  figures  for  the  three  months  under  review 
are  :— July,  £152,091:  August,  £116,656;  September,  £124.233; 
these  comparing  with  £87,164  in  April,  £102,316  in  May,  and 
£156.311  in  June. 

It  will  be  noted  that  there  has  been  a  revival  of  lamp  import- 
ation, the  September  glow-lamp  total  reaching  £29,160.  The 
re-exports  of  foreign  and  Colonial  electrical  material  has  been  on  a 
small  scale  during  the  three  months,  the  values  being  : — July, 
£3,078  ;  August,  £3,331  ;  September,  £6,630.  The  principal  item 
for  September  was  .£5,325  for  glow-lamps. 


Exports  and  Imports  op  Electrical  Goods  and  Machixerv  during  July,  Attgust,  and  September,  1918. 


Electrical  goods  and  apparatus  unenumerated    £34,392 
Insulated  wire  and  cable  (not  telegraphic  or 

telephonic)    ... 
Electric  glow  lamps 

Arc  lamps  and  parts  (not  carbons)        

Meters  and  instruments  ...         

Electrical  machinery  (including  switchboards 

and  transformers)    ... 
Batteries    ... 

Carbons      

Telegraph    and    telephone     cable,     wire,    and 

apparatus        ...         ., 


July. 

August. 

September. 

Exports, 
£34,392 

Imports.    Re-exports. 
£52,080      £1,201 

Exports. 
£33.065 

Imports.    Re-exports. 
£52,248          £563 

Exports. 
£25,580 

Imports.  Re 
£23,351 

exports 
£268 

19,183 
6,779 
2,683 

11,183 

33 
14,520 
19.952 

8.891 

389 
251 

200 

16.446 
7.818 
4,157 
.8,131 

2.643 

750 

393 

17 

29,218 

4.095 

684 

13.461 

2,598 
29,160 
13,580 

1,713 

5,325 
80 

76,043 

8,261 

277 

37,083 
7.261 
2,837 

636 
6 

86,544 

19.025 

1,080 

49,732 
8,320 
1,693 

2,321 
16 

98,247 
8.406 
1,986 

41,027 

5J14 

185 

568 

292 

17 

73,907 

9,434 

395 

69,814 

1,270 

16 

98,761 

6,805 

80 

Totals 


£232.708    £152.091     £3,078     £246,080  [£116,656        £3,331   £280,438  £124,233     £6,630 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Western  Centre. 

In  bis  inaugural  address  as  chairman  of  the  Western  Centre 
(if  the  Institution  of  Electrical  Engineers,  Mr.  H.  I. 
iloGEKS  said  that  all  industiy  should  be  treated  in  the  future 
not  only  as  a  national  question,  but  as  an  Imperial  one, 
because  if  the  war  had  taught  Britain  any  lesson  it  was 
surely  the  value  of  the  Empire  to  the  whole  nation.  Instead 
of  each  individual  ■working  as  if  he  were  guarding  a  great 
national  trust,  they  were  all  engaged  in  unnecessary  and 
destructive  competition  amongst  themselves.  Manufacturers 
instead  of  being  prepared  freely  to  exchange  the  results  of 
their  expeneace  and  knowledge  amongst  themselves,  were 
engaged  in  a  fratricidal  war.  They  had  now  learned  the 
advantages  of  protection,  and  (while  not  perhaps  of  Govern- 
ment control)  of  Government  co-operation,  and  they  had  also 
fully  reaUsed  the  enormous  importance  to  industry  of  stan- 
dardising their  products  to  the  greatest  possible  extent.  The 
workers  in  the  industry,  as  in  all  others,  were  in  a  state 
bordering  on  revolution,  and  it  would  be  one  of  the  most 
difficult  problems  in  dealing  with  the  question  of  reconstruc- 
tion to  teach  the  worker  that  if  he  wanted  higher  wages, 
shorter  hours,  and  conseguently  improved  conditions  of  life, 
he  must  produce  to  the  utmost  of  his  capacity.  He  ascribed 
the  extremely  unsatisfactory  state  of  affairs  to  the  following 
causes : — 

1.  The  extremely  unsatisfactory  method  of  power  distribu- 
tion which  led  to  high  cost  of  power,  thus  crippling  the 
industry.  > 

•J.  The  policy  of  free  imports. 

3.  The  (Usadvantages  of  municipal  control. 

4.  The  status  of  the  engineer. 

•5.  The  divorce  of  science  from  industry. 

6.  The  harm  often  done  to  the  industry  by  the  consulting 
engineer. 

7.  The-  criminal  folly  of  allowing  merchants  to  compete 
with  the  home  industry  by  selhng  cheap  foreign  manufac- 
tures. 

5.  The  want  of  proper  education  of  the  worker. 

Our  Government,  with  the  approval  of  a  majority  of  the 
people,  allowed  foreign  manufacturers  to  dump  their  products 
into  this  country  without  their  paying  anything  towards  our 
taxes  or  rates,  making  it  more  difficult  for  the  British  manu- 
facturer, who  was  already  .sufficiently  handicapped,  to  make 
his  business  a  properly  paying  concern.  The  policy  of  muni- 
cipal control  of  electricity  supply  had  proved  most  disastrous. 
At  the  commencement  of  the  electrical  industry  not  much 
could  have  been  said  against  it  except  on  political  grounds, 
but  from  an  engineering  point  of  view'it  had  now  proved  to 
have  been  a  gigantic  mistake,  which  would  have  to  be  re- 
medied immeciiately.  The  whole  business  must  be  raised 
to  a  much^  higher  plane,  and  engineers  must  control  their 
own  affairs  with  perhaps  Government  co-operation.  This 
would  release  many  of  our  best  men  for  industry.  If  the 
industry  was  to  flourish  as  it  might,  the  cost  of  pow-er  must 
j.,be  enormously  reduced.  The  war  had  proved  the  enormous 
"  pportance,  and,  indeed,  the  indisi)ensabiHty,  of  the  en- 
Beer,  and  they  had  to  see  that  the  cojintry  did  not  forget 


it  in  future.  How  was  this  to  be  done?  Had  even  their 
Institution  in  the  part  taken  the  proper  steps  to  improve  the 
status  of  the  electrical  engineer?  Why  had  this  question 
of  obtaining_  a  charter,  which  would  once  and  for  all  put 
the  matter  on  a  right  basis,  not  been  settled.  Let  them  see 
that  it  was  pushed  through  energetically.  He  entered  the 
strongest  protest  against  the  policy  of  the  Institution  in 
attempting  to  separate  the  technical  side  of  the  business  from 
the  industrial  one.  The  thing  could  not  be  divided,  and  in 
the  future  the  industrial  side  of  electrical  engineering  would 
have  to  be  looked  upon  as  the  all-important  one. 

Given  their  charter  and  the  settlement  of  their  little  differ- 
ences, was  the  engineer  going  to  take  his  proper  place  in 
society?  He  was  afraid  not  at  once;  they  must  inculcate 
into  the  budding  engineer  much  more  idea  of  the  enormous 
importance  of  his  work  to  national  life;  he  must  take  more 
interest  in  the  national  hfe,  but  above  all,  they  must  see 
that  he  was  very  much  better  educated,  not  only  from  a 
t-echnical  point  of  view  but  also  from  that  of  a  man  of  the 
world.  Tihere  was  not  nearly  enough  ambition  among  en- 
gineers, and  too  many  splendidly  equipi>ed  men  remained  in 
the  ranks  of  the  consulting  and  distribution  side  of  the 
industry,  sometimes,  alas,  with  an  extraordinary  idea-  in  their 
minds  that  they  were  improving  their  social  position. 

A  great  effort  ought  to  be  made  in  Bristol  and  other  cities 
whews  such  a  thing  did  not  exist,  to  stai't  a  club  or  institution 
where  engineers  and  scientific  people  might  gather  together 
for  exchange,  of  views,  and  meetings,  and  where  a  good 
refereiice  library  and  aU  the  technical  papers,  both  British 
and  foreign,  might  be  available  for  the  members.  The  pre- 
sent time  otTered  a.  most  suitable  opportunity  for  the  starting 
of  an  institution  of  the  kind. 

He  looked  forward  to  a  great  advance  on  the  part  of 
manufacturers  in  applying  science  to  their  work,  and  the 
consequent  necessity  of  «!niploying  scientific  men.  He  hoped, 
too.  that  the  scandal  of  the  low  pay  of  the  scientific  worker 
would  be  done-.iway  wdth,  and  that  a  greater  number 
of  them  would  be  employed  in  industrial  work. 

With  the  development  of  the  industry,  the  consulting  en- 
gineer's occupation  would  largely  disappear.  The  manufac- 
turers would  be  invariably  able  properly  to  advise 
and  engineer  their  contracts.  Consulting  engineers  of  the 
future  would  fulfil  similar  functions  to  those  of  the  consulting 
physician  or  surgeon.  Tliis  would  lead  to  a  great  increase 
of  standardisation,  which  w-as  a-  question  of  the  utmost  im- 
portance to  the  industry.  His  firm  had  been  engaged  for 
the  last  three  and  a  half  years  in  the  manufacture  of  shells, 
and  had  found  that  while  the  wages  per  head  had  rather 
more  than  doubled,  the  output  per  head  had  quadrupled  in 
value,  though  the  price  of  shell  had  been  greatly  redui;«d 
since  the  war  began.  The  most  successful  manufacturing 
firms  were  engaged  in  repetition  work.  The  best  example 
of  this  in  the  engineering  world  was  the  Ford  car,  the  price 
of  which  had  been  down  to  practically  £90.  and  they  hoped 
to  get  down  after  the  war  to  .£75.  Meanwhile  the  firm 
paid  £1  a  day  minimum  wage,  had  £17.000,000  in  the  bank, 
and  had  38,0()0  contented  workers.  If  these  figures  did  not 
force  them  to  see  the  paramount  importance  of  standardisa- 
tion, nothing  would.  The  objection  would  be  raised  by  many 
that  if  standardisation  were  taken  too  far  progress  would 
suffer,  but  they  were  quite  wrong ;  standardisation  meant 
bigger  profits,  which,  broadly  speaking,  meant  advance;  it  was 
the  want  of  standardisation  that  meant  stagnation  in  industry. 
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Thou  agaiu,  they  must  sc<;  tliat  a  stop  was  put  to  the  t*H> 
great  activitie.<»  of  the  merchant.  Of  his  value  as  an  exjxirt- 
iug  agent  everybody  was  convinced:  there  were  linns  which 
had  been  of  the  greatest  value  to  the  British  producer,  but 
there  were  too  many  who  had  directly  injured  the  manu- 
facturer by  simply  factoring  foreign  machinery  and  apparatus 
to  the  obvious  detriment  not  only  of  the  manufacturer,  but 
also  of  the  woi-ker,  and  thus  of  the  whole  community,  and 
in  many  cases  by  doing  so  they  had  helped  to  arm  the 
nations  who  were  our  enemies  in  the  Held  at  the  present  time. 
I'erliaps  the  most  important  cause  of  the  failure  of  the 
industry  was  the  excessive  and  unnecessary  competition  be- 
tween dillerent  jnanufacturers.  In  reply  to  an  inquiry,  one 
groat  firm  said  that  restrictive  legislation,  and  the  fact  that 
tlu!  home  industrj'  wa,«  not  sui^wrt^-d  by  Government  Depart- 
ments and  raurticipal  and  other  public  bodies,  were  the  prin- 
lipal  reasons  for  its  failure,  and  that  what  was  wanted  was 
that  manufacturers'  standard  models  should  be  accept-ed,  and 
that  increased  staiulardi.sjition  was  required.  Another 
thought  that  hostile  legislation  and  the  policy  of  buying  in 
the  cheaix>st  marKCt  were  to  blame. 

Our  wi>rkj>eople  wanted  bettor  conditions  and  higher  wages, 
and  the  only  way  to  do  this  was  to  increase  the  produc- 
tivity of  the  workers.  The  consumer  must,  however,  stan- 
dardise his  requirements.  .Vnother  firm  believed  in  commer- 
cial and  technical  alliances  between  manufacturers,  leading 
to  an  interchange  of  the  best  ixjints  in  the  several  designs 
of  each  concern,  and  thus  doing  away  with  the  old  keen 
competition. 

.\  matter  of  vital  importance  to  the  industry  was  the  want 
of  properly  educated  workers  in  it.     Much  more  interest  in 
educational  matters  should  be  taken  by  the  engineer.     Since 
the  commencement  of  the  war  the  manufacturing  engineers 
in  Bristol  had  approached   the  Educational   Committee,   and 
asked    it    to    alTord     better    facilities    for    giving    technical 
education    to    their    prospective    employes.      In    September. 
1917,  a  junior  technical  school  was  started,  which  he  thought 
was  going  to  prove  of  enormous  value  to  the  industry.     The 
boys  went  to  the  school  after  leaving  the  elementary  school, 
and  had  two  yeai-s'   whole-time  education,   with  a  consider- 
able  technical    bias,    and    at   the    same    time,    quite   rightly, 
general  education  was  by  no  means  neglected.    The  manufac- 
turers had  undertaken  to  absorb   these  boys  in   their  works 
when  their  time  expired.     The  effect  on  the  boys  was  most 
leniarkable.     He  strongly  recommended  engineers  in  all  dis- 
tricts  where   such   a    thing   was   possible   to   approach   their 
Education    Cbmmittees    with    a    view    to    starting    similar 
schools.      Several    firms    were    sending    a    number    of    their 
apprentices  for  one  whole  day  a  week  to  the  technical  school, 
where   they   received   a   more   advanced   course   in    technical 
education  which  would  have  the  result  of  doing  away,  as  far 
MS  these  boys  were  concerned,  with  the  miserably  inefficient 
and  unsatisfactory  evening  classes.     With  the  spread  of  edu- 
cation amongst  the  workers,  and  the  awakening  thereby  of 
a  fuller  realisation  of  the  enormous  importance  to  the  nation 
of  each  man  giving  his  best,  not  for  any  selfish  purpose,  but 
i'or  the  good  of  the  community,  he  felt  sure  that  industrial 
unrest   could^  be    greatly    reduced.     At   the   same   time,    the 
u-()rkers   wbr>  were  now  in   the  industry  must  be  taught  to 
realiiie    by    practical    means    that    production    was    the    basis 
on  which  all  wages  were  paid;  by  improved  methods  of  pro- 
duction,  standardisation.,  and   the  willingness  of  the  worker 
to  do  his  best,  this  result  could  be  obtained,  and  thev  would 
be  able   to   avoid   the   cloud   of  industrial    unrest   w'hich   .so 
many  feared  was  going  to  burst  on  the  country  after  the  war. 
To  sum  up,  what  they  wanted  was  not  to  buy  cheaply,  but 
to  produce  cheaply,  and  the  co-operation  of  all  branches  of 
the  industry,    the   .scientific   men,   manufacturers,    consulting 
engineers,    distribution   engineers,  merchants,    and   last,    but 
not  least,   the   workers,   was  wanted  to  bring  about  the  de- 
sired result.     How  this  co-operation  was  to  be  achieved  was 
a    ditficult    question.      They    could    ask    for    Government    co- 
operation, and  not  control,  in  the  management  of  the  indus- 
try.    He   thought,   too.   that  the  Institution   should  at  once 
forsake  its  old  policy  of  aloofness  from  the  industrv,  and  take 
its  proper  place  in  leading  them,  without  entering  into  con- 
troversial matters,   in   the  desired   direction.     The  old   order 
had   duinged.   and   if  competition   between   firms   was,   as  it 
would  be,  reduced  to  a  minimum,  they  might  surely  be  pre- 
pared to  give  their  knowledge  and  experience  to  the  commu- 
nity through,  the  instrumentahty  of  Institution  meetings  freelv 
and  fully.     He  believed  that  if  the  Institution  was  prepared 
to  act  in  this  way  it  could  play  a  great  part  in  reconstruct- 
mg  the  electrical  industry  on  lines  which  would  give  it  the 
successful  future  they  all  looked  forward  to. 


THE 


FUTURE     OF     WOMEN     IN 
ENGINEERING. 


I,\  an  addrc.-s  .  delivered  before  the  Conference  of  lb' 
National  Union  of  Women  Workers,  on  October  Sth,  .Mi 
Ben.  H.  Morc!.\.n  stated  that  throughout  the  country  tin  r. 
were  no  fewer  than  six  millions  of  women  employed  on  works 
of  various  kinds.  Approximately,  a  million  women  were 
employed  on  munitions  work  in  engineering  and  allied  trades. 
This  was  the  great  new  departure  of  the  war— ona  million 
women  suddenly  projected  into  a  highly  technical  industry, 
requiring  on  the  one  side  a  large  measure  of  knowledge  and 
skill,  and  on  the  other  the  utmost  physical  endurance.  Thesf 
women  were  producmg  no  less  than  one-third  of  the  total 
output  of  munitions.  There  were  thou.sands  of  women  en- 
gaged on  turning  oi)erations  which  involved  a,  considerable  , 
measure  of  skill,  some  working  to  J/],(XKrth  of  an  inch. 
Many  of  these  women  set  up  their  own  work  and  tools,  and 
ground  their  tools.  They  not  only,  did  plain  turning,  but 
non-repetition  work  direct  from  drawings,  some,  again,  work- 
ing on  pieces  with  seven  Ar  eight  measurements,  practically 
all  using  gauges  of  various  kinds, -and  many  using  niicro- 
meters.  While  many  had  acquired  a  large  measure  of  skill, 
extremely  few  could  be  regarded  as  skilled  in  the  same  sen.se 
that  men  were  skilled  after  having  served  an  apprenticeship 
to  the  trade. 

In  fitting,  women  had  not  been  so  .successful  as  in  turning, 
but  nevertheless  very  large  numbers  were  employed  on  sub- 
di\'isions  of  what  was  regarded  as  skilled  work.  Women 
were  doing  all  ranges  of  drilling  work ;  this  was  a  line  of 
work  in  which  women  had  been  as  successful  as  men. 

In  milling,  shaping,  slotting,  and  '  planing  women  were 
executing  a  great  deal  of  work,, and  many  were. capable  of 
setting  up  in  the  machine  and  carrying  out  a  wide  range 
of  simple  jobs  from  working  drawings.  The  war  had  not, 
however,  produced  a  skilled  woman  miller  or  planer.  In 
planing  the  setting-up  was  nearly  always  done  by  a  skilled 
man,  and  the  woman  acted  as  a  machine  minder. 

Women  had  made  exceptional  progress  on  the  marking-off 
table,  reading  the  most  complicated  drawings,  and  using 
measuring  instruments  with  much  greater  facility  than  the 
average  male  apprentice.  Women  had  made  excellent  tracers, 
and  in  some  cases  could  piece  drawings  together,  but  there 
were  no  women  draughtsmen  at  the  present  time.  Acety- 
lene welding  was  a  branch  in  which  women  were  eminently 
satisfactory.  Women  were  specially  capable  of  being  trained 
in  woodworking,  and  in  the  operating  of  woodworking 
machines.  They  were  also  doing  extraordinarily  gixid  work 
in  the  laboratory  as  assistants  in  research  work;  in  the  test- 
ing room,  te.sting  metals,  instruments,  and  engin^;  in  the 
smithy,  the  forge,  and  all  kinds  of  metal-shaping  "ml  heat-'  . 
treating  work. 

What  part  were  they  going  to  play  in  our  premier  industry 
after  the  war?  Th^re  was  no  more  serious  question  than 
this  for  the  National  Union  of  Women  Workers  to  consider. 
Women  had  opened  up  a  vast  field  of  activity  which  they 
should  never  again  relinquish.  When  peace  came,  bringing 
with  it  the  demobilisation  of  our  armies,  men  would  very 
justly  wish  to  resume  their  places  in  the  engineering  fac- 
tories of  the  country.  But  when  this  position  had  been 
liberally  and  generously  dealt  with,  vast  opportunrties  would 
present  themselves  to  women  in  both  the  trade  and  the  pro- 
fession  of   engineering. 

The  conference  should  carefully  examine  the  work  which 
women  had  done,  and  estimate  what  special  branches  of 
engineering  women  should  be  encouraged  to  persist  in  after 
the  war.  In  some  branches  of  work  they  were  as  go<-)d  as 
men  in  both  quality  and  output;  in  other  branches  they 
were  superior  to  men  in  both  respects.  '  while  in  a  large 
number  of  other  sections  of  work  they  were  inferior  to  men, 
-  and  in  i>eace  time  they  should  be  discouraged  from  pur- 
suing anv  operation  in  engineering  practice  that  was  unsuit-  f 
able   to   them. 


French  Glow-Lamp  Output. — In  a  recent  communication 
to  the  Fiulletin  of  the  Societe  Internationale  des  Electriciens, 
M.  A.  Larnaude  remarks  that  the  present  capacity  of  French 
glow-lamp  factories  amounts  to  1.5-'20  millions  of  lamps  per 
annum,  but  this  figure  may  be  doubled  in  the  near  future. 
The  tonnage  required  for  the  transport  of  materials  heeded 
in  this  industrv  is  small,  and  one  ton  of  ore  will  provide 
sufficient  material  for  3,(XK).nOO  lamps.  An  important  element 
in  the  manufacture  of  ga.s-filled  lamps  has  been  the  production 
of  argon  required  for  the  smaller  types.  This  gas  is  now 
being  made  in  cfjnsiderable  quantitv  bv  the  process  of  M. 
Claude.  "      " 


INDUSTRIAL     COAL     ECONOMY. 


On  Saturday,  October  l-2th,  Mr.  D.wm  Wilson,  Technical 
.\dviser  to  the  Coal  Controller,  gave  an  address  to  the  .Asso- 
ciation of  Engineers-in-Charge  on  the  above  subject. 

-Skipping  the  opening  paragraphs,  we  will  begin  to 
abstraet  the  address  at  the  point  where  Mr.  Wilson  tells 
his  audience  at  least  to  make  an  effort  to  cover  as  much 
of  the  field  in  this  country  as  possible,  and  to  gather  in- 
formation at  first  hand.  He  fears  that  tliere  has  been  a. 
little  too  much  selfish  pride  in  individual  effort,  and  is 
doubtful  whether  we  are  progressing  as  quickly  as  we 
ought.  We  have  got  to  recognise  what  is  being  done  else- 
where, and  go  one  better.     He  continues: — 

It   is  my  tlesire   to  confine   myself  as   far  as   possible   to  - 
suggestions    which     might    materialise    in    the    immediate 
future.     I  leave  the  larger  economy  suggestions  which  em- 
body reconstruction,   &c.,  and   must  therefore  be  post-war, 
to  those  possessing  greater  experience  than   myself. 

The  total  consumption  of  coal  in  the  British  Isles  during 
the  vesr  1917  can  be  taken  at  approximately  180  million 
tons^    and    of    this   amount,    approximately    7,500,000  tons 
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were  consumed  by  the  electrical  industry,  or,  say,  4  per 
cenl.  The  total  number  of  units  generated  during  1917 
was  approximately  5,000  millions,  so  that  the  average 
efficiency  is  represent-ed  by  a  figure  of  3.36  lb.  per  kw. -hour- 
generated.  Tne  total  coal  used  by  industrial  firms,  exclu- 
sive of  railways,  coasting  steamers,  gasworks,  and  domestic 
purposes  is  approximately  100  million  tons  per  annum,  and 
of  thi^,  it  is  estimated  that  SO  million  tons  are  used  per 
annum  directly  for  power  production. 

Bearing  in  mind,  therefore,  that  the  electrical  industry 
is  collectively  the  most  efficient  consumer  of  coal  so  far  as 
steam  raising  is  concern&d,  we  cannot  expect  from  this 
industry  arfj-  great  reduction  in  total  tonnage  as  a  result 
of  further  economy. 

The  absence  of  detailed  information  is  responsible  for  a 
great  wastage  of  coal.  The  electrical  industry  has  done 
well  in  establishing  detailed  records,  but  the  want  of 
definite  knowledge  regarding  the  working  of  steam  plant 
in  many  industrial  undertakings  is  deplorable.  The  Coal 
Controller  sent  out"  a  simple  questionnaire  to  all  industrial 
firms  in  the  country,  and  if  the  answers  had  been  even 
approximately  correct,  T  could  have  put  my  finger  on  each 
inefficient  works.  I  discovered  that  a  great  number  of  the 
firms  had  simply  approached  the  boiler  contractors  or  in- 
surance companies,  and  asked  them  what  number  they 
should  multiply  the  coal  tonnage  by  to  get^  the  evaporatior) 
figure.  I  of  course  fully  appreciate  the  difficulty  involved 
in  establishing  and  maintaining  records,  but  the  best 
managed  electrical  undertakings  have  succeeded  in  doing 
so,  and  it  should  be  possible  for  all  industrial  firms  to  at 
least  approach  the  methods  of  the  key  industrv'.  The  Coal 
Controller's  records  show  that  even  the  electrical  industry 
can  do   much  more   in   this  direction. 

Coal  consumptions  var}-  from  2  lb.  per  unit  to  18  lb.  per 
unit,  and  the  thermal  efficiency  from  3  per  cerit.  to  16  per 
cent.  The  common  reply  from  the  inefficient  station  is 
that  the  bad  results  are  due  to  poor  load  factor,  obsolete 
plant,  &c.  But  there  is  too  much  tendency  to  let  it  go  at 
that.  How  many  engineers  could  supply  the  detailed  in- 
formation such  as  the  Victoria  Falls  &  Transvaal  Power 
*Co.  tabulates  each  week?  It  is  forthcoming  from  many 
stations.     It  should   be  forthcoming  from   all   stations. 

The  first  thing  to  do  is  to  establish  definitely  what  each 
section  of  the  plant  is  doing.  It  is  unfortunately  a  fact 
that  in  many  establishments  no  interest  whatevei"  is  taken 
in  the  firenjan-  or  his  work.  His  selection  is  often  decided 
more  on  account  of  his  muscular  attainments  than  upon 
his  ability  to  burn  coal  efficiently.  I  believe  that  much 
could  be  done  at  once  to  assist  the  present  coal  situation 
by  getting  engineers  to  devote  more  time  to  the  boiler 
"house.  .\merica  has  done  much  in  this  direc'tion.  No 
boiler  house  of  any  size  should  be  without  some  staff  fully 
trained  in  the  scientific  combustion  of  toal.  I  know  of 
one  power  station  where  the  engineer  in  charge  is  .giving 
weekly  lectures  to  the  firemen,  which  are  greatly  appre- 
ciated, and  producing  improved  results  in  the  boiler  house. 
I  suggest  that  a  course  of  such  lectures  be  given  to  every 
boiler  house  staff,  and  I  shall  be  pleased  to  forward  infoi-- 
mation  suitable  for  such  lectures  to  engineers  desiring  theL 
same.  ^ 

Much  good  can  be  done  vv'ith  simple  and  obtainable  test- 
ing apparatus;  when  I  say  that  relatively  few  works  possess 
even  the  pyrometer  draught  gauges.  Sic,  necessary  for 
intelligently  controlling  efficiency,  it  will  be  agreed  that 
there  is  much  ground  to  cover  before  we  can  say  that  every- 
thing possible  is  being  done.  If  the  average  efficiency  is 
going  to  be  raised,  the  daily  performance  of  each  irnHvidual 
boiler  should  be  vgry  closely  watched.  Every  plant  should 
have  some  simple  form  of  COj  analyser.  Whilst  it  is  too 
much  to  expect  in  these  times  that  a  recorder  be  fi.xed  to 
every  boiler,  one  or  two  "  Orsat  "  sets  should  be  in  daily- 
use  in  every  boiler  house — an  inexpensive,  but  reliable, 
piece  of  apparatus..  Much  can  be  done  with- a  few  pyro- 
meters, and  there  is  no  reason  at  all  w'hy  works  should  be 
without  some  fairly  reliable  data  as  to  the  tempcAiture  of 
the  escaping  gases — vet  it  is  the  exception  rather  than  the 
rule  to  find  such  data.  In  those  works,  where  the  average 
for  the  complete  plant  is  taken,  I  w-ould  suggest  that 
further  economj  will  follow  the  close  study  of  each  indi- 
vidual unit.  -Again,  I  think  that  arrangements  should  be 
made  for  more  accurately  determining  the  actual  steam 
consumption  of  individual  plant.  In  too  many  cases  do  I 
find  that  the  figures  are  simply  based  lipon  contractors' 
original  guarantees. 

I  anticipate  your  question:  "  What  is  the  good  of  dis- 
cussing efiiciency  when  the  quality  of  coal  is  so  variable?  " 
With  all  due  respect,  I  do  not  think  anyone  should  approach 
the  problem  in  that  spirit.  The  prese'nt  coal  crisis  confines 
us  very  largely  to  a  question  of  supply  and  demand.  Of 
course,  the  highest  thermal  efficiency  is  obtained  wdien 
burning  the  highest  quality  coal,  but  the  commercial 
<conomic  result  may  be  in  favour  of  the  low-grade  fuel  at 
works  \\here  it  can  be  obtained  at  a  low  enough  price.  I 
have  obtained  the  same  thermal  efficiency  on  test  with 
low-grade  fuel  as  with  high-grade  coal,  but  w-ith  the  latter, 
the  good  results  are  maintained  automaticallv  after  the 
proper  conditions  are  established,  whereas  with  the  low- 
grade  fuel,  the  fire  requires  constant  attention  if  the  same 
iiigh  efficiency  is  to  be  maintained.  Whilst,  therefore,  it  is 
qiiitc  possible  to  show-  approximately  equal  results  on  test, 


the  difference  on  a  month's  run  may  be  as  much  as  10  to 
15  per  cent.,  depending  upon  the  amount  of  attention  given 
to  the  fires  by  the  boiler-house  staff.  .Some  of  the  best 
stations  in  the  country  have  established  high  thermal  effi- 
ciencies when  using  low-grade  fuel.  For  instance,  the 
•highest  result  on  record  is  at  an  electric  power  station  in 
the  North  of  England  giving  an  overall  thermal  efficiency 
of  16  per  cent.,  using  coal  having  an  average  calorific  value 
of  10,000  B.TH.u.  i)er  lb.  The  Victoria  Falls  and  Transvaal 
Power  Co.  uses  coal  having  a  low  average  value,  and  a 
large  quantity  having  a  value  of  only  1,{M0  b.th.0.,  and 
the  results  are  excellent.  Low-grade  fuel  cannot  therefore  . 
be  taken  as  a  complete  explanation. of  the  serious  ineffi- 
ciency of  many  works.  '  » 

Whilst  there  is  a  general  shortage  of  other  fuels,  there 
is  a  considerable  quantity  of  anthracite  Rubbly  Culm  avail- 
able for  those  who  can  use  it.  I  believe  that  the  majority 
of  firms  could  take  a  small  percentage  of  this  fuel  to  mix 
with  the  more  bituminous  fuel,  irrespective  of  the  boiler 
margin  or  type  of  furnace,  and  I  suggest  that  in  this  direc- 
tion all  can  assist  by  making  a  special  effort  to  burn  as 
large  a  quantity  of  anthracite  fuel  as  possible.  It  is  to 
the  advantage  of  the  nation  to  consume  as  much  coke  as 
possible  in  lieu  of  coal,  as  in  the  preparation  of  coke  all 
the  valuable  by-products  are  recovered.  There  has  been 
far  too  much  prejudice  in  the  past  in  cortnection  wjth  the 
■  burning  of  coke;  it  is  surprising  to  note  the  quantity  of 
coke  which  is  now  being  consumed  at  works  where  the 
magagers  had  hitherto  claimed  that  such  fuel  w'as  totallv 
unsuitable.  On  a  hand-fired  boiler,  a  distinct  thermal  ad- 
vantage is  obtained  by  using  coke,  for  the  simple  reason 
that  the  hydro-carbon  loss  which  immediately  follows  the 
firing  of  bituminous  coal  is  obviously  absent  in  the  case 
of  coke.  With  many  types  of  mechanically  fired  boilers 
this  advantage  does  not  occur,  but  in  both  cases  the  use 
of  coke  fuel  is  limited  by  the  quantity  which  can  be  con- 
sumed per  hour  on  a  given  grate  area  and  with  a  given 
draught.  .Apart  from  special  appliances,  a  large  number 
of  firms  are  now  burning  a  peicentage  of  coke  mixed  wLtli 
coal.  In  many  instances  the  two  fuels  are  simply  mixed 
in  the  bunkers,  and  the  amount  which  can  be  used  in 
this  way  without  reducing  the  output  of  the  boiler  plant 
seems  to  vary  from  5  to  50  per  cent. 

The  London  County  Council  is  now  consuming  consider- 
able quantities  of  crushed  coke  on  chain-grate  mechanical 
stokers.  In  one  section  of  the  plant  coke  is  being  burned 
alone,  and  in  another  section  experiments  with  coke  mixed 
with  coal  are  being  made  on  what  is  known  as  the  "  Sand- 
wich "  system.  This  system  consists  in  placing  a  division 
plate  in  the  stoker  hopper.  The  coal  is  fed  into  the  back 
portion  of  the  hopper  and  the  coke  into  the  front  portion, 
so,  that  the  combined  fuel  enters  the  furnace  in  two  distinct 
layers,  the  coal  bein<T  on  the  top.  The  volatile  gases  given 
off  from  the  bituminous  coal  on  the  top  maintain  the  fire 
brick  arch  in  an  incandescent  state,  thereby  establishing 
early  ignition  of  the  fuel  bed  at  the  fire  door.  The  results 
obtained  from  this  system  are  most  promising,  not  only  at  . 
the  L.C.C.  works,  but  also  at  oth^^  works  J;hroughout  the 
country,  where  the  same  arrangement  is  being  tried.  I 
believe  that  the  L.C.C.  engineer  has  succeeded  in  burning 
a  half-and-h«lf  mixture  of  coal  and  coke  in  this  way, 
without   suffering   any  appreciable  decrease   in   output. 

Whilst  it  has  been  possible  to  obtain  a  fair  idea  of  th.' 
average  thermal  efficiency  of  the  electrical  industry,  it  i-. 
practically  impossible  to  obtain  even  a  fair  approximate 
estimate  of  the  efficiency  of  industrial  firms.  At  a  rough 
guess,  a  50  per  cent,  boiler  efficiency  would  certainly  not 
be  too  low,  and  when  we  bear  in  mind  that  'many  individual 
experts  have  established  that  a  modern  boiler  unit  complete 
with  stoker,  superheater,  and  economiser  will  give  a  com- 
bined efficiency  of  at  least  80  per  cent,  on  test,  it  behoves 
us  to  fully  explore  the  margin  of  difference  between  test 
conditions  and  actual  working  conditions,  as  we  find  them 
throughout  the  country.  There  are  far  too  many  boilers 
around  the  country  installed  without  stokers,  superheaters, 
or  econoniisers;  as  opportunity  offers,  steps  should  be  taken 
to  complete  such  installations  so  that  the  final  temperature 
of  the  gases  entering  the  chimney  does  not  exceed  350-400 
deg.  F.  I  suggest  that  it  is  possible  to  bring  up  the  average 
efficiency  of  the  boiler  house  to  a  figure  more  closely  ap- 
proaching that  of  test  conditions. 

Then  there  is  the  question  of  feed  water  temperature. 
It  is  estimated  that  1  per  cent,  of  fuel  is  saved  for  every 
11  degrees  rise  in  the  feed  water  temperature,  provided  the 
heat  producing  this  rise  in  temperature  would  otherwise 
be  wasted,  yet  in  a  great  many  works  heat  is  being  thrown 
away  which  could  easily  be  recovered  for  heating  the  water. 
Onlv  this  week  I  had  a  case  before  me  wjiere  oure  hot 
water  was  being  discharged  into  a  drain  to  an  extent  which 
if  directed  to  the  boilers  would  produce  a  savitig  of  15  per 
cent,  in  fuel.,  -The  exhaust  from  at  least  a  portion  of  small 
auxiliary  plant  should  be  directed  through  an  oil  separator 
to  the  feed-water  tank,  rather  than  to  a  condenser,  until 
a  maximum"  temperature  of,  say,  200  deg._  F_.  is  obtained, 
and  in  the  case  of  reciprocating  engines,  it  is  often  more 
econornical  to  give  the  fesd-water  temperature  first  con- 
sideration, in  preference  to  high  vacuum;  in  fact,  I  predict 
that  the  whole  question  of  exhaust  steam  heating  will 
receive  consideration  in  the  future.  This  will  not  be 
limited  to  the  confines  of  the  power  station,  but  will  extend 
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to  the  possibilities  of  domestic  heating,  &c.,  in  a  way  which 
inav  completely  revolutionise  our  previous  ideas. 

\Shen   we   think  of   the   bilUous   of  lateut   b.th.u.   in   the 
condenser    cooling    water    which    are    daily    discharged    to 
heat  our  atmospliere  and  rivers,  for  no  beneficial  purpose, 
and  remember  that  the  recovery  of  this  waste  would  enable 
us   to   utilise   from   each    pound  of  coal   at   the   very   least, 
50  per  cent,   of  the  heal  energy  contained   therein,   instead 
of   the    present    miserable    maximum    of    18   per   cent.,    we 
ask  ourselves  whether  after  all  we  are  not  working  at  the 
wrons  end  of  the  stick.     .Arising  out  of  the  above,  I  would 
refer  "to    the    b.th.u.    discharged    during    the    operation    ot 
••  blowing    down  "    boilers.     We    are    really    barbarous    in 
our   treatment  of   the   innocent     '  b.tu.u."     We   first   try   to 
cremate  him,  and  whilst  numbers  get  past  our  sentries  and 
escape  up  the  chimney,   others  who  have   remained   to  do 
a  bit  more  fighting  in  the  first  trench,  are  promptly  captured 
and  pushed  down  a  drain  pipe  to  be  efTectively  suffocated— 
whilst  the  astral   bodies  of  the  remainder  pass  on   to   the 
engine,  only  to  find  large  battalions  thrown  into  the  river 
to     meet     final    death    by    drowning.     "  [flowing  down  " 
boilers   is,   of  course,   essential,   but   the  amount   necessary 
naturally  depends  upon  the  care  given  to  water  treatment. 
In  conclusion,  I  would  sav  a  few  words  about  my  mission 
with   the  Coal  Controller.     We  all  detest  the   necessity  of 
Government  control,  and  no  one  detests  this  necessity  more 
than   Sir  Guy  Calthrop.     The  Controller  has  always  been 
most  anxious  to  reduce  inconvenience  to  a  minimum,  and 
at   the   verv   beginning   he  desired  the   assistance   of   some 
Ijerson   who  could   stand   between   him   and   the   consumer, 
first,  to  advise  and  protect  Mm  against  any  unjust  technical 
of»position  on  the  part  of  the  consumer  as  to  the  allocation 
of  coal,  and  secondly,  to  protect  the  consumer  against  the 
allocation  of  any  particular  coal  which  might  be  unsuitable.- 
During   the  past   year   I   have   investigated   3,100  cases  on 
behalf  of  the  Controller,  and  the  majority  of  the  complaints 
could    not   be    substantiated.     Here    you    have    one   of    the 
things   which    make   control   a   necessity.     Every   technical 
complaint    received    bv    the    Controller    has   received    most 
careful  consideration,  and,  wherever  necessary,   a  technical 
representative  has  actually  visited  the  works  and  considered 
the  conditions  on  site,   so  that  the  Controller  received  de- 
tailed  and   accurate   guidance   as   to   his  decision.     He  has 
also  recognised  that  whilst  so  many  are  doing  their  utmost 
to    help,    there   are    others    who    are    not   doing    their    full 
share,  and  in  fairness  to  the  former  he  is  anxious  to  see 
that    the    whole    team    pulls    together,    and    when    this    is 
achieved,  a  very  considerable  saving  in  coal  will  result  to 
the   benefit   of   the   nation   and    the   consumer   individually. 
He  therefore  started  a  coal  economy  campaign,  and  whilst 
it  has  only  been  in  operation  for  a  short  time,  the  prospects 
are   quite    hopeful 

It  will  be  necessary  to  investigate  36,000  cases,  and  out 
of  3&4  works  visited  during  the  first  few  weeks,  a  saving 
of  106,000  tons  per  annum  is  estimated.  Four  hundred 
engineers  have  very  kindly  given  their  part  services  volun- 
tarily, and  these  gentlemen  will  each  actually  visit  a  group 
of  firms  within  their  local  radius,  reporting  to  headquarters 
any  evidence  of  inefficiency,  and  answering  a  detailed 
questionnaire  which  has  been  specially  drafted  for  the  pur- 
pose. We  have  endeavoured  to  cast  over  the  whole  country 
an  economy  net,  having  a  large  mesh  in  order  that  it  may 
be  operated  quickly,  and  even  if  a  large  percentage  of  the 
special  industrial  'fish  slip  through,  the  remaining  result 
will  be  of  more  direct  assistance  to  the  immediate  coal 
situation  than  if  we  had  waited  for  a  perfect  net  of  small 
mesh  which  would  produce  an  ideal  haul.  As  it  is,  I 
e.xcept  a  saving  of  several  million  tons. 

I  have  not  said  anything  new,  but  if  I  have  by  chance 
planted  a  germ  of  thought  in  any  direction,  I  hope  it  may 
develop.  Do  not  wait  until  the  Controller  asks  you  to  do 
certain  things — do  them  on  vour  own  initiative. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    (or   this  journal    by    Mbssks.    Sbfton-Jonss,   O'Dcu.   and 
STEPHE.SS   (successors    to   W.    P.  Thompson  &  Co.,  o(    London),  Chartered 
Patent  Agenu,  28S,  High  Holborn,    London,  W.C.  1. 


16,368.     "  \ibrating   cont.icly    '     :\.    H.    Wood.     October  8th. 

IB,37-I.  •'  X-ray  ilubcs,  ftc."  W.  D.  Coolidce.  October  8th.  (U.S.A., 
December   4th,   1917.) 

16,388.  "  Ignition  systems  lor  internal-combustion  engines."  \.  H.  Midg- 
LEV   &  C.   A.   V*NDBRvm.L  &  Co.     Oclobcr  8th. 

16.408.  "Apparatus  lor  attachment  of  electric  wires  to  leiminals."  II. 
Windibank'.     October   9lh. 

16.409.  "Name  and  number  index  lor  tclephunc  apparatus."  W.  11 
DisKLBV.     October   9th. 

16,240.  "  Device  lor  utilising  flow  o(  rivers  lor  generating  electric  pow<-i . 
&c."     W.    Andbksok.     October   9lh. 

10.429.  "  Ball-pivot  bearing  for  contact-breakers."  G.  W.  FlxcH.  Ocu 
bcr    9lh. 

16.+M.  "  Electric  welding."  Bkitism  Thomson-Holsion  Co.  (Gener.: 
Electric   Co.,    U.S.A.)     October   9th. 

16.458.    "Telephone   apparatus."     J.    W^   Blirr.     October   9th. 

16,469.    "  Electrical    speed-indicator."      H.    N.    Cobbold.      October    10th. 

16,482.  "  Electric  switches."  Simplbx  Conduits,  Ltd.,  i  L.  M.  Watsk- 
iiousE.     October   10th. 

16,491.  "  Means  for  controlling  alternating  currents."  British  Thomsos- 
HousiON    Co.    (General    Electric   Co.,    U.S.A.)     October    10th. 

16,522.  "  Electrical  relays."  H.  G.  Barwbll,  Eastern  Teleorapii  Co.  and 
W.    JCDD.      October    10th. 

16,336.  "  Bavonet-joirtt  sockets  for  electric  lamps."  I".  J.  O'Nkill.  Octc- 
biT  10th. 

16,546.  "  Trolly  guide  for  electric  tramcars."  C.  E.  Brand.  October 
Ulh. 

16,549.    "Apparatus    for    electric    welding."     J.    Ckichton.      October   11th. 
16,570.    "  Sp.nrking  plugs  for  internal-combustion  engines."     J.   E.  ^Barrows 
,\ND    F.    Muutaoh.      October   11th. 

16.575.  "  Electric  switch."     K.   J.    Brookes.     October   11th. 

16.576.  "  Method  of  securing  electri<?y:ircuil  wires  in  concrete  siructures." 
T.    Kebnan.      October    IKh. 

16.582.  "  Automatic  telephone  systems."  W.  'Cross  &  D.  S.  Hui-Hsh. 
October    11th. 

16,600.  "  High-tension  distributor  (or  multi-cylinder  internal-combustion 
engines."  Art.  Ges.  Brown,  Boveri  et  Cie.  October  11th.  (Germany,  Octo- 
ber 20th,  1917.) 

16,612.  "  Portable  electric  lamps."  Etabi.issemevts  L.  KosenCART.  Octo- 
ber  11th.      (France,   October  27th,   1917.) 

16,631.  "  ignition  magnetos  for  internal-combustion  engines."  A.  .\u.TREfi. 
October  12th. 

16,653.  "  Portable  accumulators."  J.  H.  Berry  &  D.  W.  John.  October 
12th. 

16,659.  "  Protective  arrangements  for  electric  distributing  cablei,  &c." 
Electrical   Improvements,   Ltd.     October  12th. 

16,669.  "  Means  for  utilising  waste  heat  in  electrical  machinery  and 
apparatus."     H.  F.  J.  Thompson  &    r.   H.  Wood.     October  12th.  4 

16,673.  "  Current-regulating  devices  for  electrically-heated  crucible  retorts, 
muffles,  melting  furnaces,  &C."  Morgan  Ckucible  Co.  &  C.  VV.  Speiks. 
October    12th. 

16,675.     "  .Measuring    instruments."      iGRANig    Electric    Co.      October    12th. 


16,231.    "  Electromagnets."     E.    N.    Holder.     October   7th.  ^ 

16,342.    "  Ignition     tester    (or     internal-combustion     engines."        ^\'.     C.akr. 

'  )ctober  7th. 
16,248.    "  Mounting    for    wireless    keyboard   on    aircraft."     C.    F.    Hudson. 

October  7th. 

16.250.  "Replacing    electric    fuses."     R.    Hacking.      October   7th. 

16.251.  "  Eleclrical     conductors."      S.     O.     Cowper-Coles.      October    7th. 
16,261     "  Means  (or  atta'ching  shades  to  electric  lampholders."     T.   Crack- 

nell.     October  7th. 

16,208.  "  Localing-device  for  overhead  electrical  supply  wires  for  tramway 
cars  or   locomotives."     J.   C.    M.    Madagan.     October   7th. 

16,269.  ;■  Electric  regulating  resistances."  E.  A.  B.  Tornblom.  October 
7th.     (Sweden,   October  8th,   1917.) 

16,278.  "  Electricallv-heatcd  water  services  and  systems."  H.  A.  Gill 
WD  A.   E.  Woods.     October  7th. 

16,2.97.  "  High-frequency  electrical  signalling."  Western  Electric  Co. 
(Western    Electric    Co., .  U.S.A.)      October    7th. 

16,337.  "  Electric  signalling  systems  for  mines,  &c."  Automatic  Telephone 
MANtJFACTURiNG  Co.  &  C.  Remincton.     Octobcr  8th. 

16,359.  "  Ignition  arrangements  of  internal-combustion  engines."  F.  W. 
Lanchester.     October   6th. 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  wil? 
be    printed    and    abridg»d,    and    all    subsequent    proceedings    will    be    taken. 

X91T. 

13,318.       LLECTiMC     IONIMON     apparatus     for     INTERN.U.-COM8USTIOS     EM.INES.       G. 

E.    Turnbull.     September   17th,   1917.     (119,073.) 

13,341.  Electrical  driving  of  machines.  A.  Berges.  .November  6ih,  191ij. 
(111,463.) 

13,420.  .AccuMULAroR  electrode  grids.  S.  Willmer  &  Apex  Electric  Accu- 
mulator  Syndicate.     September   ISth;   1917.     (119,076.) 

13,473. ~  Rectimcation  of  alternating'  currents  of  electricity.  S.  a.  Pol- 
lock.    September   19th,   1917.     (119,081.) 

13,542.  Means  for  supporting  electrodes  in  ionic  tubes  for  use  more 
PARTICULARLY  IN  wiKELKss  TELEGRAPHY.  Osram-Robcrtson  Lamp  \\'orks  and 
O.    Durdlc.      September    20th,    1917.      (119,088    and    119,089.) 

13^547.  Electkoi'latini;  apparatus.  J.  K.  Evans-Jackson  (G.  T.  PotthoH). 
September   20th,    1917.      (119,091.) 

13,848.     Electrical  system   for   indicating  an  alarm  of  fire  or   such   like  . 
si.mult.'vneously    at    any    required    number    of    points   or    stations.       a.    w. 
Brown.     September  26th,   1917.     (119,099.) 

13,853.  Electric  accumul.uors  or  secondary  batteries.  F.  la  K.  - 
September   26th,    1917.      (119,100.) 

14,187.  Electric  han:i  lamps.  M.  J.  Railing  &  T.  Taylor.  October  :■ 
1917.      (119,105.) 

14,348.  .Magnetic  separation  of  Iietals  or  magnetic  bodies  from  oil  i  l 
iNG  through  oil  circuits.  D.  Brown  &  Sons  aiid  W.  H.  Child.  Ou< 
lih,    1917.      (119,110.) 

15,040.  Electric  ad.ipters  and  the  like.  N.  McLean.  October  17th,  1317. 
,119,119.) 

10,120.  Process  and  apparatus  for  maintaining  a  constant  voltage  is 
ip.HTiNG  circuits.  Akt.  Gcs.  Brown,  Boveri  et  Cie.  November  11th,  1916. 
lll.iSG.)     ■ 

Hi, 7(11.  Electric  cigar  lighters,  pipe  lighters,  and  like  .apparatus.  M*.  J. 
K..iling    &    R.   J.    H.    Hill.      Nowmber    14th,    1917.      (119,141.) 

16,721.  Lampholders  for  electric  lamps.  Fuller  Accumulator  Co.  &  .A. 
V.    Welch.      November    14th.    1917.      (119,142.) 

16,825.  Incandescent  electric  lights  and  signals.  R.  J.  Rae.  November 
15th,  1917.     (119,143.) 

18,689.  .Method  for  transforming  by  heating  in  an  electric  furnace 
antiir.tclte, -coke,  and  other  materials  rich  in  carbon  into  a  product  suit- 
ABLE   FOR    THE    MANUFACTURE    OF    CAIiBON    ELECTRODES.       S.     E.    Sicurin.       December 

loth,  1917.     (119,164.) 

19,126.  Electric  insulators.  Soc.  Ceramica  Rivhard-Ginori.  Dec.  i 
27th,    1917.      (.\ddltion    to  24,631/14.)     (119,166.) 


X9XS. 

2,006.     Electric   conductors.     Fuller's    Wire   &    Cable   Co.    and    G.    Fj 
February   4th,   1918.     (U9,178.) 

4,342.'    Electricallv-propelled    road    vehicles.      Edison   Accumulators,    Li„.. 
and  J.   F.   .Monnot.     .March   12th,  1918.     (119,182.) 

7  074.     Electro-deposition    of   iron.      F.    A.    Shepherd    and    Brazil,    Siraker 
and   Co.     April   26th,    1918.      (119,200.) 

9.323.     Electrical   insulating   6u.shinos.     British   Westinghouse   Electric   . 
Manufacturing  Co.       June   Slh,   1917.     (116,892.) 
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In  view  of  the  Order  issued  by  the  Paper  Controller, 
readers  are  urged  to  place  a  definite  order 
with  their  newsagents  for  regular  supply  of  the 
ELECTRICAL  REVIEW  weekly.  In  the  event  of 
difficulty  arising  in  so  doing,  a  subscription  rate 
order  should  be  forwarded  direct  to  these  offices, 
ELECTRICAL  REVIEW,  4,  Ludgate  Hill,  London,  E.C.  4. 


Unless  the  Enemy  is  already  prepared  to  concede  the 
entire  armistice  demands  of  the  Allies,  we  may  expect  the 
diplomatic  proceedings  leading  up  to  the  signing  of  Peace 
to  last  over  a  considerable  period.  There  are  plenty  of 
signs  that  those  who,  at  the  dictation  of  their  War  Lords, 
began  the  war  when  others  were  unprepared  for  it,  are  now 
eager  to  end  it  as  quickly  as  possible.  On  the  Allied  side 
there  is  no  disposition  unduly  to  hurry  the  end  lest  the 
way  be  left  open  to  another  and  even  more  terrible  conflict 
at  some  later  date.  That  the  Allied  peoples  desire  the  end 
of  a  carnage  into  which  they  were  forced  quite  against  their 
inclinations  is  everywhere  recognised,  but  it  would  be 
utter  folly— and,  indeed,  a  crime  against  future  genera- 
tions— if  we  were  to  sacrifice  the  whole  cause  of  civilisation 
by  any  precipitate  action  which  would  give  us  an  incom- 
plete Peace.  AVe  believe  it  to  be  the  determined  resolution 
of  the  Allied  peoples  and  of  the  Allied  statesmen  to  exercise 
patience  and  avoid  disaster. 

It  is,  however,  extremely  important  that  while  we  con- 
tinue to  get  on  with  the  war  we  should  have  constantly 
before  us  in  these  days  the  certainty  that  such  activities 
will  not  continue  much  longer.  With  the  approach  of  the 
end,  welcome  as  it  is,  we  find  ourselves  at  one  of  the  most 
serious  crises  of  the  whole  war  period.  No  surprise  need, 
therefore,  be  expressed  at  the  anxiety  which  exists  in 
some  quarters  concerning  the  position  in  which  thousands 
of  works  and  millions  of  workers,  and  millions  of  fighters, 
will  find  themselves  when  the  last  shot  has  been  fired  and 
the  order  to  cease  manufacturing  has  been  issued.  Manu- 
facturing interests  which  have  been  almost  entirely  devoted 
to  munitions  production  want  to  know  something  about  the 
winding-up  of  their  contracts,  the  awarding  of  compensation 
where  conditions  justify  it,  and  what  arrangements  have 
been  made  to  find  employment  for  war  workers  in  their 
factories.  A  question  on  these  points  has  been  asked  in 
Parliament,  and  the  reply  is  to  the  effect  that  the  Govern- 
ment has  long  had  such  matters  under  consideration,  but 
cannot  at  present  make  a  statement  about  them.  This 
hardly  suggests  that  in  the  Government  mind  there  can  be 
any  expectation  of  early  cessation  of  Lirge-scale  munition 
manufacturing,  though  statements  have  appeared  in  several 
papers  concerning  large  discharges  of  labour  which  have 
been  already  effected.  It  has  long  been  understood  that 
some  shillings  a  week  unemployment  insurance  will  be  paid, 
with,  in  approved  cases,  free  railway  passes  back  to  their 
former  homes.  But  it  is  the  whole  plan  that  we  want  to 
have  published  as  soon  as  practicable  and  politic. 

A  week  or  two  ago  it  was  stated  that  the  War  Pledges 
Bill  was  soon  to  be  before  Parliament,  but  from  replies 
in  the  Commons  on  Monday,  it  seems  that  the  question 
of  the  redemption  of  pledges  regarding  restoration  of 
trade-union  conditions,  though  before  the  Cabinet,  is  not 
very  far  advanced,  for  Dr.  .Vddison  "has  no  doubt"  that 
lioth  employers  and  employed  "will  be  consulted"  about 
the  matter.  According  to  Mr.  Rowntree  the  workers  are 
getting  into  a  "  very  doubtful  condition  "  owing  to  the 
indecision  of  the  Government  on  this  matter.  We  are 
inclined  to  think  that  a  frank  and  full  statement  by  a 
strong  Government,  to  ,the  effect  that  experience  has 
proved  the  impracticability  of  attempting  to  redeem  these 
particular  pledges,  would  be  justified  in  the  long  run. 

The  present  crisis  is  inevitable,  but  it  is  none  the  less 
serious  because  of  its  imevitaliility.  It  is  the  uncertainty 
of  the  situation  that  occasions  anxiety,  and  we  can  only 
hope  that  the  Government  has  very  definite  plans  made 
which  it  will  announce  as  .soon  as  possible.    It  does  not  seen: 
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too  much  to  ask  that  controlled  firms  may  be  told,  even 
now,  what  course  it  is  proposed  to  adopt  in  case  of  such  an 
eventuality  as  a  speedy  complete  collapse  of  the  enemy. 

Very  closely  related  to  the  jKissible  cancellation  of  con- 
tracts and  cessation  of  munitions  production  are  the 
questions  of  economic  policy  and  the  new  occnpations  for 
munition  workers.  The  schemes  for  demoliilisiition  of  the 
tiirhting  forces  have  been  worked  out  very  fully,  and  a  good 
deal  is  known  by  the  public  as  to  the  lines  alonjjr  which  we  shall 
proceed.  The  demobilisation  of  the  w'orkers  in  these  islands 
is  probably  a  question  of  even  greater  urgency  and  difficulty, 
yet  the  plans  are  not  known,  though  probably  they  have 
been  worked  out.  It  may  Ije  that  it  is  not  desired  to 
disturb  the  workers  while  still  in  the  midst  of  very  essential 
tasks  by  suggesting  how  great  will  be  the  difficulties 
of  the  coming  days.  But  the  controlled  firms  naturally  want 
to  know  what  sort  of  conditions  they  will  have  to  face,  so  that 
they  may  make  preparations.  In  regard  to  economic  policy, 
that  is  still  dependent  upon  inter- Allied  arrangements  ;  but 
we  are  promised  a  statement  in  Parliament  at  an  early  date. 
Furthermore,  we  are  to  have  a  General  Election  shortly, 
which  probably  will  settle  the  broad  principles  to  be  followed 
by  the  nation  and  Empire  during  the  next  few  years.  For 
the  good  of  the  industrial  life  of  the  Empire  the  issue  of 
the  <leneral  Election  is  a  matter  of  the  first  importance. 
It  seems  to  us  that  if  the  political  situation  develops 
in  such  a  way  as  to  inspire  confidence  there  will  be  less 
reason  ■  for  anxiety  as  we  face  the  financial  problems  of  the 
future  and  try  to  modify  the  burden  of  excess  profits 
taxation  on  new  and  vital  industries,  and  to  discreetly 
relinquish  Govermnent  control  of  certain  trades.  The 
sooner  we  have  in  power  a  strong  representative  Govern- 
ment which  will  place  in  the  foremost  position  the  well- 
being  of  the  entire  nation  during  the  critical  early  years  of 
Peace,  and  will  render  secure  the  foundations  upon  which 
we  may  build  a  permanent  home  of  prosperity  and  content- 
ment for  all  our  people,  the  sooner  we  shall  remove  some 
of  the  pressing  anxieties  which  possess  many  serious  minds 
just  now.  Our  pious  aspirations  about  industrial  peace, 
educative  as  speeches  may  have  been,  will  avail  us  little — 
the  repetition  of  well-worn  platitudes  is  becoming  a  trifle 
wearisome.  A  strong  and  wisely  led  Government,  unmis- 
takably representative  of  the  voice  and  will  of  the  people, 
and  expressly  put  into  office  by  a  vastly  increased  electorate 
will  do  more  to  ensure  Industrial  Peace  than  many 
things  that  we  may  suggest.  The  seed  tbat  has  been  sown 
during  the  past  few  yeare  concerning  industrial  relations 
will  germinate  and  bear  fruit  more  satisfactorily  under 
such  a  reijhw,  for  of  all  the  terrors  from  which  we  need  to 
shrink,  if  we  have  the  well-being  of  the  nation  at  heart- 
Bolshevism,  in  whatever  attractive  garb  it  may  bedeck 
itself,  is  the  worst. 

In  regard  to  our  schemes  for  demobilising  the  fighting 
forces  we  shall  all  have  to  approach  this  question  with 
great  patience,  as  well  as  with  special  foresight.  The 
Minister  of  Reconstruction  recognises  that  there  are 
hundreds  of  thousands  of  men  in  the  Forces  who  have  not 
had  the  opportunity  of  earning  big  wages  as  multitudes 
of  others  have  been  able  to  do  in  the  security  of  Home. 
It  cannot  be  stated  too  often  that  it  is  because  men  have 
fought  and  run  supreme  risks  abroad  that  others  have  been 
enabled  to  have  a  good  time  here.  It  is  only  the  most 
elementary  form  of  justice  that  under  our  scheme  of  demo- 
bilisation the  Forces  should  return  as  early  as  possible  to 
satisfactory  employment.  Xo  doubt  th(>jr  just  claims  will 
be  recognised  by  munition  workers  as  readily  as  by  any- 
body, but  we  have  to  negotiate  some  very  difficult  situa- 
tions. Dr.  Addison  has  promised  that  the  demobili- 
sation plans  of  the  Government  will  be  made  public  in 
detail  very  shortly— and  they  will  be  awaited  with  interest. 
In  the  mam,  the  scheme  is  described  as  "  demobilisation 
for  industrial  purposes  "—that  is,  the  release  of  men 
according  to  industrial  requirements,  whatever  military  unit 
they  may  happen  to  be  in.  The  demobilisation  of  a  whole 
battalion  would  be  a  comparatively  easy  matter,  but  a 
selective  demobilisation  according  to  qualifications  requires 
extreme  care  and  much  labour.  Long  service,  marriage, 
&c.,  will  affect  the  course  of  action  as  well,  but  the  industrml 
well-being  of  the  nation  must  be  carefully  considered  and  pro- 
vided for,  and  regard  must  be  had  to  grades  of  industry  and  to 


the  available  raw  material.  No  doubt  many  manufacturers, 
traders,  and  others,  including  masters  of  small  businesses, 
will  have  iieen  thinking  a  great  deal  about  the  place  of  the 
"  pivotal  "  man  in  connection  with  their  own  coming  works 
and  iiusiness  developments,  and  we  expect  that  they  already 
have  in  contemplation  requests  for  the  early  return  of 
particular  managers,  special  staff  men,  &c.,  upon  whom 
will  depend  the  preparations  for  the  return  of  the  rank 
and  file  to  industrial  life. 

We  are  all  eager  to  "get  a  move  on"  with  our  practical 
measures  for  reconstruction  and  for  the  resumption  of  normal 
industrial  operations,  under  whatever  altered*  conditions 
experience  has  imposed.  Let  us  hope  that  the  Safe  and 
Permanent  Peace  for  which  we  all  pray  will  come  speedily,^ 
so  that  such  may  be' possible. 


On  Thursday  next,  the  Londdii  meet- 
*  ■  ■  ■  ings  of  the  Institution  of  Electrical 
Engineers  will  be  resumed,  and  it  will  be  noticed  that  the 
first  item  on  the  programme  on  this  occasion  is  the  Kelvin 
lecture,  to  be  delivered  by  Mr.  L.  B.  Atkinson  ;  the  list  of 
papers  given  in  our  last  issue  covers  a  variety  of  subject-s,  and 
shows  that  the  session  will  be  full  of  interest  from  the 
technical  point  of  view.  But  that  is  not  the  only  important 
aspect  of  the  Institution's  present-day  acti\'ities.  A  glance 
at  the  "  Institution  Notes  "  of  the  last  two  issues  of  the 
Joiiiiial  indicates  that  the  Council  and  its  numerous  Com- 
mittees have  in  hand  a  very  heavy  and  exacting  catalogue  of 
undertakings,  some  of  which  are  of  immense  importance  to 
the  electrical  industry ;  in  particular,  we  would  draw 
attention  to  the  inquiry  which  is  in  progress  with  regard  to 
the  Board  of  Trade  Reports  on  Electric  Power  Supply  and 
Electrical  Trade  after  uie  War.;  the  proposed  development 
of  the  Provincial  Centres  of  the  Institution  ;  the  formation 
of  a  "Commercial  Electrical  Development  Committee"  : 
the  Conference  on  Overseas'  Engineering  Trade ;  the 
Electrical  Appointments  Board  ;  and  the  National 
Electrical  Proving  House.  Most  of  these  references 
speak  for  themselves ;  progress  in  each  case  will  be 
watched  with  the  keenest  interest,  and  we  hope  that  the  new 
practice  which  has  been  adopted  by  the  Council,  somewhat 
gingerly  perhaps,  of  keeping  the  members  informed  as  to- 
its  doings  will  be  continued  and  extended,  for  we  believe 
that  a  large  proportion  of  the  dissatisfaction  which  has 
undoubtedly  been  felt  by  them  in  the  past  has  been  due  to 
ignorance  of  the  nature  and  extent  of  the  Council's  labours.  • 

There  is  one  item,  however,  of  which  the  significance 
may  not  be  readily  appreciated.  It  was  announced  in  the 
Journal  for  June  that  a  Committee  had  been  appointed  to 
prepare  a  scheme  for  the  formation  of  an  Electrical  Cooking 
and  Heating  Association  ;  in  July  it  was  stated  in  an  un- 
obtrusive paragraph  that  as  the  result  a  new  body  entitled 
the  "Commercial  Electrical  Development  Committee  "  had 
been  formed,  which  was  "a  separate  organisation  inde- 
pendent of  any  Institution  or  Association."  We  most 
cordially  welcome  the  inauguration  of  this  body,  which,, 
free  from  the  trammels  of  tradition,  will  be  able  to  fill  the 
gap  in  our  organisation  to  which  we  have  so  often  drawn 
attention  ;  it  should  take  the  place  of  the  ill-fated  Indus- 
trial Committee  of  the  I.E.E.,  and  of  the  similar  Committee- 
of  the  I.M.E.A.,  and  do  the  work  that  is  so  ably  carried  on 
by  the  Society  for  Electrical  Development  and  the  N.E.L.A- 
in  the  United  States,  to  the  great  advantage  of  all  branches 
of  the  electrical  industry. 

But  the  items  mentioned  above  by  no  means  exhaust  the- 
programme  outlined  by  the  President  in  his  inaugural 
address— a  schedule  of  reforms  which  we  should  think 
beyond  the  power  of  any  man  to  carry  out  in  its  entirety. 
We  are  certain  that  he  will  do  his  utmost  to  that  end,  for 
which  purpose  he  accepted  office  for  a  second  year,  and,  in 
particular,  we  hope  that  his  dearest  wish  will  be  achieved — 
the  acquisition  of  a, Royal  Charter  for  the  Institution. 
That  matter  was  forcibly  referred  to  by  Mr.  H.  I.  Rogers,, 
as  chairman  of  the  Western  Centre,  and  we  trust  that  other 
chairmen  will  follow  his  admirable  lead,  and  that  the 
members  generally,  for  their  own  benefit  and  that  of  the- 
electrical  industry,  will  give  the  most  cordial  support  to- 
Mr.  Wordingham  in  his  heavy  task. 
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ELECTRIC     TRACTION     ON     THE     CENTRAL 
ARGENTINE     RAILWAY. 


{Continued   from   page   8X9.) 

The  protective  gear  used  for, all  higb-pressure  apparatus 
in  the  power  station  and  on  the  .system  is  of  the  Merz- Price 
type.  Low-pressure  panels  with  oil  switches  are  equipped 
with  overload  trip  coils  and  time  limit  fuses. 

When  the  scheme  was  under  consideration  the  split- 
conductor  system  of  feeder  protection  had  not  been 
sufficiently  tried  out  to  justify  its  adoption  in  foreign  work 
nf  such  importance.  Accordingly,  the  high-pressure  trans- 
mission system  consists  of  iO,OOU-volt  underground  feeders, 
with  three  simple  cores,  and  of  pilot  cables  for  the  protective 
devices.  A  system  of  telephone  cables  was  also  installed. 
Two  high-pressure  cables  are  laid  througli  the  streets  from 
the  power  station  to  the  nearest  point  of  the  electrified 
railway  track.  Then  they  run,  one  on  each  side  of  the 
line,  to  Olivos  sub-station,  the  western  one  being  looped 
into  Victoria  jiower  and  lighting  sub-station.  A  third 
feeder  is  taken  from  the  power  station  to  Olivos  along  the 
track  via  Anchorena.  Two  feeders  run  from  Olivos  sub- 
station to  Palermo  sub-station,  and  two  from  Palermo 
sub-station  to  Retiro  power  ancl  lighting  sub-station. 

The  high-pressure  cables  are  0"1  sq.  in.  in  secti(n,  and 
the  pilot  cables  for  the  protective  gear  are  0"005  sq.  in.  in 
section,  all  being  three-core  paper- insulated,  lead-covered, 
single-wire  armoured  ;  the  telephone  cables  are  eight-pair, 
dry-core,    air-spaced,    paper-insulated,  lead-covered,  single- 


fibre  conduit  filled  with  Trinidad  bitumen.  The  conduits 
are  4§  in.  external  diameter  and  about  h  ft.  long,  the  joints 
between  conduits  being  made  by  fibre  sleeves.  The  cables 
are  supported  in  the  conduits  by  fibre  bridges.  A  creosoted 
plank  is  laid  over  the  conduits. . 

The  telephone  system  installed  in  connection  with  the 
electrification  works  provides  communication  between  the 
power  station  and  the  suli-stations,  the  carsheds,  and  the 
signal  cabins  in '  the  electrified  area.  Twenty-two-wire 
exchanges  of  the  Sterling  automatic  type  are  installed  at 
Victoria  and  at  the  power  station. 

In  Olivos  sub-station  a  panel  is  installed  carrying jtwo 
centre-zero  voltmeters'  connected  to  pilot  wires  running  to 
the  negative  bus-bars  of  the  three  sub-stations.  A  permanent 
deflection  of  one  of  the  pointers  indicates  to  the  sub-station 
attendant  that  there  is  a  difference  of  potential  between  the 
bus-bars  in  two  adjoining  sub-stations,  and  that  one  sub- 
station is  "  motoring  "  the  other.  He  can  then  instruct  one 
of  the  sub-stations  to  raise  or  lower  its  voltage  of  su]jply 
till  it  is  taking  its  proper  share  of  the  load  and  the  trans- 
ference- of  current  ceases. 
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Fig.  S. — Motor  Bo(iiE. 

wire  armoured,  and  suitable  for  the  use  of  superimposed 
circuits  where  necessary.  Both  below  and  on  top  of  the 
armour  all  cables  are  served  with  specially-compounded 
waterproof  preservative  coverings. 

In  general  the  three  types  of  cable  are  laid  in  the  same 
trench  at  a  distance  of  about  1  in.  from  each  other.  Above 
the  high-pressure  cable,  and  about  4  in.  from  it,  is  laid  a 
creosoted  plank,  >i  in.  by  2  in.,  to  protect  the  cable  in  case 
of  future  excavations. 

The  feeder  from  the  power  station  to  Olivos  rm  Anchorena 
is  taken  ^cross  the  Canal  San  Fernando,  which  is  navigable 
for  barges  and  small  boats,  in  a  concrete  tunnel  laid  in  a 
trench  in  the  bed  of  the  canal. 

All  joints  in  the  high-pressure  cables  were  made  in  gun- 
metal  sleeves,  wiped  to  the  lead  of  the  cable,  the  sleeves 
themselves  being  surrounded  by  a  creosoted  wooden  box 
with  an  iron  cover.  The  sleeves  were  filled  with  compound, 
great  care  being  taken  to  a\oid  producing  cavities  in  the 
tilling.  Wherever  the  armouring  is  interrupted  the  joint 
is  spanned  by  a  copper  bond  of  O'O;".  sq.  in.  section. 

After  laying  and  jointing,  the  high-pressure  cables  were 
tested  by  applying  for  15  minutes  a  pressure  of  40,000  volts 
between  any  core  and  the  lead  and  between  any  two  cores. 

The  direct-current  feeders  from  the  sub-stations  to  the 
track  and  the  jumpers  spanning  gaps  in  the  conductor  rail 
are  of  1  sq.  in.  section,  paper-insulated,  vulcanised-bitumen 
sheathed,  taped  and   braided.     They  are  laid  solid  in  Key 


Fig.  ;i. — Contactor  Interlocks.  »] 

Two  sub-stations  are  provided  in  the  electrified  section  to 
give  a  supply  for  general  purposes,  one  situated  at  the 
Retiro  terminus  and  the  other  at  the  Victoria  workshops. 
The  Retiro  sub-station  contains  a  B.T.H.,  400- kw.,  motor- 
generator,  a  British  Westinghouse  three-phase,  (iOO-K.v.A. 
transformer,  and  a  Chloride  storage  battery  of  4.000-a.h. 
capacity  at  :^40  volts,  controlled  by  a  Bertram-Thfmias 
battery  regulating  switch.  The  Victoria  sub-station  is 
equipped  with  three  single-phase  transformers  of  375-k.v.a. 
capacity,  made  by  the  British  Electric  Transformer  Co.,  Ltd. 

The  lighting  of  wayside  stations  along,  the  electrified 
track  is  taken  from  the  third  rail,  the  circuits  being 
arranged  to  take  four  200-volt  lamps  in  series.  Vulcanised 
bitumen-sheathed,  paper-insulated  cables  of  O'l  sq.  in. 
section  are  taken  from  the  third  rail  and  track  rails 
respectively  to  a  "casilla,"  a  small  brick  chamber,  in  which 
the  switches  are  housed. 

As  the  passenger  service  on  the  lines  to  be  electrified  is 
fre((uent  and  suburban  only,  the  rolling-stock  equipment  was 
naturally  had  out  on  the  multiple-unit  system.  The  stock 
ordered  was  as  follows  : — bb  motor  coaches,  each  equipped 
with  two  motors;  12  motor  coiches,  each  equipped  with 
four  motors  ;  50  trailer  coaches. 

The  coaches  ecpiipped  with  four  motors  will  be  used  for 
hauling  trains  made  up  of  a  motor  coach  at  each  end  and 
between  them  six  trailer  coaches  taken  from  the  old  steam 
stock. 


412 


TIIK    ELECTRICAL    REVIEW.    [Voi.  ss.  \o.  2.13.-.,  xovkmbkr  i,  lois. 


'The  end  vestibules  of  the  coaclies  are  arriint;c'd  to  serve 
either  as  entrance  wavs  for  passengers  or  as  driving  com- 
partments for  the  niotormen.  They  are  4  ft.  wide,  and 
contain  the  driver's  l>rake  valve,  master  controller,  and 
hand-hrake  wheel.  Duplicate  doors  are  provided,  so  that 
when  the  vestibule  is  used  for  passengers  the  electrical  gear 
is  all  closed  off.  In  the  motor  coaches  the  vestibule  also 
contains  the  panels  carryin*'  the  switches  for  auxiliaries 
and  sundry  tools. 

The  service  duty  required  the  provision  of  a  brake  pumji 
for    each    two-motor  equipment,    capable    of   exhausting 
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Fig.  10. — Collector  Shoe. 


can  be  locked  down  in  such  a  position  that  it  clears  the  con- 
ductor rail  altogether,  thus  enabling  the  equipment  of  a 
coach  to  be  isolated.  Skates  run  about  l;iO,<it)0  miles  before 
becoming  worn  out. 

The  following  are  some  of  the  details  of  the  ir.otor-coaches 
and  bogies  :  — 

Length  over  buffers     ...         ... 

„     body        

Externiil  width  of  body 
Height  from  rail  to  top  of  roof 

„  ..        ,,    to  floor        

Distance  between  centres  of  bogies  ... 
No.  of  first-class  passengers  seated  ... 
■\Vheelbase  of  bogie 

Diameter  of  wheels      ...         

,.  axle  at  centre 
Distance  between  centres  of  journals 


Weight  of  coach  body,  iinderframe 

and  bogies       

Electrical  criuipment 

Total  weigjit  

Weight  per  passenger  seat 

The  average  distance  between  stations  on  the  Tigre 
(Victoria)  route  is  Ig  miles  :  the  present  timing  of  electric 
trains  which  stop  at  all  intermediate  stations  is  47  minutes, 
giving  a  scheduled  speed  of  22i  miles  per  hour.  This  can 
be  increased  to  25  miles  per  hour  when  desired,  without 
overloading  the  equipment.  As  the  average  length  of  run 
is  comparatively  great,  and  as  there  are  no  severe  gradients 
on  the  line,  it  was  not  necessary  to  utilise  the  whole  of  the 
weight  of  the  motor  coaches  for  adhesion  by  glaring  a 
motor  to  each  axle.  Consequently,  a  two-motor  equipment 
was  adopted,  each  mot(  r  dealing  with  a  load  of  about  4.5  tons. 


Two  motor 
coaches. 

Four  motor 
coaches. 

Trailer. 

390  tons 
1 1  •.■!     ,. 

40  .')  tons 
20-.5     „ 

33-2  tons 
1-3     .. 

50-5     ,. 
0-74   „ 

610     ., 

0-84   ,. 

34 -.5     .. 
0-48  „ 

.50  cb.  ft.  of  free  air  per  minute  :  under  working  conditions 
of  joint  and  valve  leakage  this  equipment  produces  a  20-in. 
vacuum  in  the  train  system  within  22  seconds  after  com- 
plete destruction. 

A  view  of  the  motor  bogie  is  given  in  fig.  8. 

The  collector  gear  consists  of  an  under-running  shoe 
(fig.  10),  which  makes  contact  with  the  under  surface  of  a 
channel-shaped  conductor  rail.  The  shoe  casting  is  carried 
on  an  oak  beam  fixed  to  lugs  on  the  axle  boxes.  The 
collecting  skate  has  two  motions  : — 

(fi)  An  up-and-down  movement  to  follow  the  level  of  the 
conductor  rail  ;  this  is  controlled  by  helical  springs  on  a 


r-15^/1, 


Track  Rail  Level. 


Fig.  11. — General  Arbangemest  of  Collecpor  Shoe. 

horizontal  axle  passing  through  the  block  to  which  the 
skate  is  bolted. 

(A)  A  sideways  movement  to  allow  for  the  end  play  of  the 
axle  boxes  and  want  of  alignment  of  the  rail  ;  this  is  con- 
trolled by  leaf  springs  bearing  on  the  suspension  links  of 
the  skate. 

The  difference  in  the  heights  of  the  top  of  the  skate  in  its 
extreme  positions  is  2i  in.  ;  its  horizontal  movement  is 
3  in.  The  average  upward  pressure  of  the  skate  is  -JS  Wi. 
The  shoe  body  and  suspension  link?,  fig.  1 1,  are  of  cast  steel, 
machined  to  gauge  :  the  skate  is  of  cast  iron,  and  is  designed 
to  break  when  it  strikes  an  obstacle.     If  desired,  the  skate 


FjG.  12.— 2.".0-H.p.  Motor. 

With  the  width  between  wheels  available  on  the  broad 
gauge  (5  ft.  (1  in.),  it  was  possible  to  design  a  motor  (fig.  1 1'  i 
of  ample  capacity  without  interfering  with  the  normal  ])ni- 
portions  of  its  various  parts.  In  addition  to  the  stopping 
service,  the  trains  arc  also  re(|uired  to  make  express  or 
semi-express  runs,  stopping  only  at  one  or  two  intermediate 
stations,  and  performing  the  journey  at  a  scheduled  speed  of 
STj  miles  per  hour.  This  condition  is  provided  for  by 
reducing  the  excitation  of  the  main  fields  by  50  per  cent,  in 
one  step.  The  motor,  known  as  "(!.E.  235,"  is  rated  at 
250  H.p.  (one-hour  rating,  75~  C.  rise)  at  80<»  volts  :  it 
measures  5  ft.  ■{  in.  overall,  and  the  armature  is  20  in.  in 
diameter,  with  a  core  length  of  17^  in.  The  weight  of  the 
motor,  including  gears  and  gear  case,  is  8,430  lb.  ;  arma- 
ture bearing  (commutator  end),  4i  in.  x  8 J  in.  The 
pinion  has  22  teeth  and  the  gear  wheel  70. 

The  two  motors  mounted  on  each  motor  bogie 
are  arranged  for  nose  suspension  from  the  bogie  transom. 
The  motor  carcass  is  a  single  steel  casting,  with  machined 
seats  for  the  four  main  and  four  commutating  poles.  Pro- 
vision for  ventilation  is  made  in  the  form  of  a  rectangular 
opening  of  Kilt  s().  in.  at  the  pinion  end,  arranged  to  take 
a  flexible  duct  communicating  with  the  interior  of  the 
coach,  through  which  the  air  can  be  drauTi  if  it  is  found 
that  there  is  too  much  dust  in  the  air  taken  direct  from 
beneath  the  coach. 
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The  motors  are  built  and  insulated  for  a  working  pres- 
sure of  800  volts,  and  the  control  system  provides  for 
operating  with  two  motors  in  series — in  parallel  with  full 
field  and  in  parallel  with  tapped  field.  The  control  at 
starting  is  automatic,  the  rate  of  cutting  out  series  resist- 
ance being  determined  by  a  "  notching "  relay,  which 
allows  the  contactors  to  close  in  the  proper  order  as  the 
main  current  falls  to  a  predetermined  value.  The  main 
contactors  (fig. !))  are  wound  to  operate  with  any  line  voltage 
from  4.S0  to  K50.  They  are  1 5  in  number,  and  are  mounted 
in  a  sheet-steel  box  with  the  front  covers  hinged  to  swing 
open  in  case  of  heavy  arcing.  All  cables  beneath  the 
coaches  are  carried  in  solid  drawn  steel  conduit,  screwed 
into  the  cases  containing  the  apparatus  ;  where  breaks  are 
required  in  the  cable,  junction  boxes  are  provided.  The 
conduit  was  erected  in  this  country  and  shipped  in  position 
on  the  underframe,  the  cables  being  pulled  in  during  the 
re-erection  of  the  coaches  at  Buenos  Ajrcs. 

The  leads  which  run  from  end  to  end  of  the  train  are 
three  in  number  : — 

(ti)  The  train  line,  a  single-core  cable. 
[li)  The  pump  line,  a  twin-core  cable,  one  core  being  the 
full-speed  and  the  other  the  half-speed  lead  for  the  pump 
motor. 

(c)  The  control  line,  a  bundle  of  seven  cables  coupling 
up  controllers,  circuit-breakers,  &c. 

These  leads  bifurcate  at  the  end  of  each  coach  and  ter- 
minate in  sockets  attached  to  the  headstock.  Connection 
between  coaches  is  made  by  removable  jum|iers  and  plugs. 

The  vacuum  pump  and  motor  are  mounted  in  a  frame- 
work slung  to  the  underframe.  The  pump  is  a  single-acting 
two-cylinder  machine  coupled  to  the  motor  through  a 
helical  spring  coupling.  It  islgeared  down  4  :  1  by  a  chain 
inside  the  pump  casing.  The  motor  is  of  3i-H.P.  capacity, 
srries  wound.  A  series  resistance  which  "can  be  short- 
circuited  permits  it  to  be  run  at  two  speeds,  one  approxi- 
mately double  the  other.  Normally  the  motor  is  run  at 
half-speed  to  maintain  the  vacuum  against  leaks  and  the 
use  of  the  Vijcuum  horn  ;  when  the  driver's  Ijrake-handle 
is  put  into  the  "  release  "  position  the  brake  controller  cuts 
out  the  resistance,  and  the  motor  runs  at  full  speed  till  the 
required  vacuum  is  obtained,  whereupon  the  brake-handle  is 
put  to  the  "  running  "  position,  thus  inserting  the  resist- 
ance again  into  the  circuit. 

The  "  dead  man  "  device  on  the  controller  consists  of  a 
pilot  valve  operated  by  a  knob  on  the  main  handle.  When 
the  knob  is  released,  this  valve  admits  air  to  the  emergency 
valve,  which  is  thus  actuated,  and  opens  the  train  pipe  to 
atmosphere,  blanking  off  the  pump  pipe. 

For  the  reception  of  the  electric  rolling  stock  the  com- 
pany built  a  new  car  shed  at  Victoria,  230  yards  long,  and 
containing  10  tracks.  Power  for  moving  the  coaches  in  the 
-  shed  is  supplied  from  overhead  trolley  wires  carrying  little 
carriages,  from  which  hang  cables  that  can  be  plugged  into 
the  train-line  sockets, on  the  coaches.  An  existing  shed  Wius 
adapted  as  a  repair  shop  by  raising  the  roof  and  installing 
20-ton  travelling  cranes. 

(To  be  conchdhd.) 


"THE     END     OF     THE     WAR." 


We  have  received  the  following,  communication  from  a 
lawyer,  dealing  with  a  question  of  considerable  interest  at 
the  present  time  : — 

In  sending  you  a  communication  with  the  above  title,  I 
hasten  to  clear  away  certain  impressions  to  which  it  may 
give  ri§e.  In  the  first  place,  1  am  not  going  to  attempt  to 
prophesy  irhen  the  war  will  end.  So  many  "  experts  "  have 
proved  their  incompetence  as  prophets,  that  it  is  no  time 
for  an  amateur  to  enter  the  lists.  In  the  second  place,  it 
must  not  be  said  that,  because  I  write  under  the  above 
heading,  I  ^m  of  opinion  that  the  war  is  at  an  end.  Four- 
and-a-half  years  of  Hun  nimmipaija  have  not  been  without 
■their  lesson.  I  cherish  no  such  belief.  All  the  recent 
developments  are  part  of  the  great  peace  offensive  against 
which  the  country  was  warned  long  since. 

But  what  I  want  to  do  is  to  say  a  few  words  about  the 


legal  meaning  of  the  phrase,  "  the  end  of  the  war."  It  is 
by  no  means  too  early  to  pay  attention  to  this  matter. 
Numerous  statutes,  "  emergency "  and  other,  which  have 
been  placed  on  the  book  sinca  August  4th,  1914,  are  timed 
to  expire  at  the  end  of  thwvar.  All  persons  affected  by 
these  Acts  of  Parliament  are,  therefore,  interested.  Again, 
countless  regulations  have  been  made  under,  and  by  virtue 
of,  these  temporary  enactments.  If  the  statute  goes,  the 
regulation  made  in  accordance  with  powers  conferred  by  it 
must  of  necessity  be  affected. 

Strange  to  say,  although  phr4ses  like  "  the  end  of  the  war," 
and  "  during  the  present  war,"  are  constantly  used,  the  period 
is  never  defined.  One  Act  of.tjjiportance  to  electric  lighting 
companies  (which  came  into  force  on  August  8th,  1918), 
entitled  the  Statutory  Undertakings  (Temporary  Increase 
of  Charges  Act),  1918,  is  to  "  have  effect  during  the  con- 
tinuance of  the  present  war  and  for  a  period  of  two  years 
thereafter  and  no  longer."        ,  , 

The  Legislature  has  left  the  phrase  undefined.  Possibly 
it  was  thought  that  a  certain  nebulosity  of  duration  would 
give  added  beauty  to  its  emergency  legislation.  Some 
statutes  have  been  described  as  the  artistic  creations  of  the 
Legislature,  and  did  not  Mr.  Birrell,  K.C.,  M.P.,  say  on 
one  occasion  :  "  Nothing  lends  such  beauty  to  a  landscape 
painting  as  a  bank  of  clouds  in  the  background  "  ? 

For  obvious  reasons,  the  judges  have  not  yet  been  asked 
to  say  what  is  meant  by  "  the  end  of  the  war."  But  where 
Legislatures  and  judges  have  hesitated  to  tread,  certain 
"  mere  lawyers,"  at  the  bidding  of  the  Attorney-Cfeneral, 
have  rushed  in.  Having  considered  the  matter  in  all  its 
bearings,  this  Legal  Committee,  over  which  Mr.  Justice 
Atkin  presided,  came  to  the  following  conclusion  : — 

We  assume  that  the  war  will  be  ended  by  a  treaty  or  treaties  of 
peace.  In  order  to  arrive  at  the  final  conclusion  of  the  treaty, 
various  stages  will  probably  be  required,  such  as  agreements  for 
armistice,  cessation  of  hostilities  thereunder,  articles  of  peace,  agree- 
ment of  terms,  signature  of  terms,  ratification,  exchange,  or  deposit 
of  ratification.  \ 

In  our  opinion,  speaking  of  the  legislation  generally,  the  war 
cannot  be  said  to  end  until  peace  is  finally  and  irrevocably  obtained  ; 
and  that  point  of  time  cannot  be  earlier  than  the  date  when  the 
treaty  of  peace  is  lin/illy  hindin(]  on  the  respective  belligerent  parties, 
and  that  is  the  date  when  ratifications  are  exchanged. 

The  italics  are  mine.  It  may  be  asked.  When  shall  an 
agreement  be  regarded  as  finally  binding  on  the  Hun  ?  The 
answer  is  that  those  who  make  treaties — the  High  Con- 
tracting Parties,  as  they  are  generally  called — are  not 
responsible  for  the  sanction  which  is  behind  the  agreement 
to  which  the  plenipotentiary  attaches  his  signature.  When 
the  Hun  broke  the  treaty  with  Belgium,  he  treated  it  as 
not  binding. 

Having  regard  to  the  learned  opinion  set  out  above,  it  is 
obvious  that  "  the  end  of  the  war,"  in  the  statutory  sense, 
is  as  yet  very  far  removed.  It  has  taken  four  and-a-half 
years  to  get  Europe  into  its  present  mess.  How  long  must 
it  take  to  draft  final  agreements  which  shall  so  deal  with  the 
multifarious  problems  created  by  the  war,  as  to  enable  the 
treaty  to  be  finally  signed  and  exchanged  ! 

But  apart  from  the  emergency  and  other  statutes  which 
are  of  temporary  duration,  one  has  to  consider  the  Regula- 
tions made  under  these  Acts,  and,  in  particular,  under  the 
Defence  of  the  Realm  Act.  As  to  these,  the  same 
Committee  of  lawyers  say  : — 

In  our  opinion ,  the  true  construction  of  the  section  [they  were  refer- 
ring to  a  section  in  the  Defence  of  the  Realm  Act]  is  that  the  Regula- 
tions so  issued  can  operate  only  during  the  continuance  of  the  war. 
The  purpose  expressed  is  for  securing  the  public  safety  and  the 
defence  of  the  realm,  which  we  think  mean  the  public  safety  so  far 
as  threatened  by  our  enemies  in  the  present  war  and  the  defences  of 
the  realm  against  those  enemies.  The  powers  are  given  by  reason 
of  the  national  emergency,  and  vest  the  Executive  with  an 
authority  so  wide  that  we  think  it  must  have  been  intended  only 
to  exist  during  the  existence  of  the  emergency.  The  provisions 
for  the  trial  and  punishment  of  ofl'ences  against  the  Regulations 
by  Court  Martial  are  not  such  aa  one  would  expect  to  remain  in 
force  after  peace  has  been  restored.  This  last  consideration  is 
obviously  not  affected  by  the  provisions  of  the  later  Defence  of  the 
Realm  (Amendment)  Act,  litl.5  (5  Geo.  V.,  c.  34).  These  considera- 
tions force  us  to  the  conclusion  that  Regulations  issued  under 
Section  1  (1)  canngt  have  any  valid  operation  after  the  termination 
of  the  war. 

They  then  add  this  : — 

The  provisions  for  the  trial  and  punishment  of  offences  against 
the  Regulations  also  cease  to  have  any  effect  after  the  termination 
of  the  war.     It  follows  that  after  that  date  no  offence  against  the 
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RefTulations  conid  be  punished  as  such,  though  committed  durinfr 
war,  and  proceediufrs  ajrainst  such  offenders,  thoujrh  instituted 
durinfr  the  war,  would  automatically  pass  on  its  termination. 

The  sreneral  result,  therefore,  is  that,  so  far  as  any  Department 
of  Grovernment  or  executive  olBc^  is  exercising'  any  power  friven 
by  a  Defence  of  the  Realm  Rcjru^ion,  such  power  will  be  lo.st  on 
the  day  of  the  termination  of  the  war.  It  follows  that  if  such 
powers  were  exercised  after  that  date  the  individual  exercisin<r 
them  would  be  liable  in  a  civil  action  for  any  infrineement  of 
riu;ht8,  whether  to  person  or  property,  that  he  mi};ht  commit, 
whether  wilfully  or  not. 

It  is  difficult  to  exaggerate  the  far-reaching  results  of 
the  above  conclusion.  It  points  clearly  to  the  necessity  for 
piissing  some  special  Act  which  shall  enable  some  of  these 
regulations  to  be  continued. 

There  is  one  power  in  particular  which  must  be  pro- 
vided for.  I  refer  to  the  power  to  take  possession  of  land 
— a  power  which  has  been  very  freely  exercised  during  the 
war.  There  is  no  express  {x)wer  to  "  keej) "  possession, 
but  the  Committee  are  of  opinion  that  the  power  to  take 
implies  a  corresponding  jxiwer  to  keep  and  use.  As  to 
proi>erty  so  taken  which,  in  fact,  exists  in  specie  at  the  end 
of  the  war,  there  would  be  no  legal  right  to  detain  it  from 
the  owner  after  the  date  of  the  termination  of  the  war. 

I  have  said  enough  to  put  forwajd  the  views  of  a  number 
of  lawyers  on  these  difficult  questions,  and  venture  heartily 
to  agree  with  them.  In  my  opinion,  persons  concerned'  will 
be  quite  justified  in  shaping  their  various  courses  upon  the 
basis  that  the  law  as  above  stated  is  the  law  of  the  land, 
and  will  remain  so  until  varied  by  the  Legislature. 


ELECTRIC     ARC     WELDING.' 


By  a.  M.  candy. 


Genkraiors  for  welding  service  are  usually  compound 
wound,  and  should  be  provided  with  eommutating  poles  be- 
cause of  the  momentary  overload  produced  when  the  arcs 
are  struck.  The  capacity  of  the  generating  equipment  re- 
quired is  det€iTQined  by  the  character  of  the  work  to  be 
performed  and  the  number  of  operators  who  will  work  simul- 
taneously. As  a  rule,  welding  service  is  of  a  very  intennit- 
tent  nature,  but  if  the  equipment  is  used  for  cutting  work, 
such  as  risers  on  steel  castings,  the  service  may  be  practically 
continuous. 

Switchboards  and  control  appai-atus  for  arc  welding  ser- 
vice have  been  materially  improved  mthin  recent  years.  The 
successful  application  of  arc  welding  has  increased  to  such 
an  extent  in  the  industries  that  it  has  been  found  desirable 
and  profitable  to  expand  the  one-man  outfit  into  a  system 
permitting  a  number  of  operators  to  work  simultaneously  at 
various  iwsitions  distributed  over  an  extensive  area.  This 
develapmeut  has  resulted  from  a  more  extensive  use  of  the 
metallic  electrode  process,  which  has  been  generally  adopted 
in  railway  and  IcK-oraotive  shops  for  many  varieties  of  work. 

The  metallic  electrode  process  generally  is  most  satisfac- 
tory if  the  current  required  is  withm  the  limits  of  50  to  175 
amperes.  Some  applications,  however,  may  require  a  mini- 
mum of  2.5  amperes,  and  still  others  a  maximum  of  225 
amperes.  For  the  carbon  electrode  service  satisfactory  results 
cannot  be  secured  with  less  than  300  amperes.  For  some 
applications  as  much  as  500  to  SO)  amjiere^  may  be  required, 
especially  if  much  cutting  is  to  be  done  at  an  appreciable 
speed. 

Because  of  the  intense  beat  generated  by  the  aro  it  is 
nec-essary  to  secure  the  electrode  (carbon  or  metallic)  in  a 
proprij-  designed  holder.  There  is  a  distinct  tvpe  of  holder 
designed  for  each  of  the  two  types  of  electrodes.  The  carbon 
holder  comprises  an  aluminium  rod,  one  end  being  fitted  with 
a  suitable  connection  for  attaching  the  feeding  cable:  to  the 
other  end  a  tube  is  welded,  which  contams  two  jaws  or 
clami>s  for  holding  the  electrode.  The  portions  of  the  clamps 
m  the  tube  are  tapered,  and  the  clamps  grip  the  elec-trode 
when  they  are  forced  into  the  tube.  The  cable  end  of  the 
holder  is  provided  with  an  insulating,  heat-re.=rf.sting  handle 
and  a  disk  shield  t<i  protect  the  ot)ei-a,tor  not  only  from 
electric  shock^^  but  also  to  protec-t  liis  hand  from  the  heat 
ol  tno  arc.  the  electiwle  is  a  solid  carbon,  or  more  strictly 
speaking  a  Sraj^hite  rod,  1  in.  in  diameter,  and  from  6  to 
b  in.  long.  This  holder  is  sufficientlv  light  to  b^  handled 
easily,  and  is  strong  mechanically;  the  current-can-ying  parts 
have  ample  capacity  for  500  amperes.  For  currents  about  500 
amperes  up  to  and  including  SOO  ampere^?,  a  larger  holder  of 
similar  design  is  available. 

The  metallic  electrode  holder  is  considerably  lighter  than 
the  carbon  holder,  and  the  disk  shield  is  omitted  because  the 
heat  generated  at  the  arc  is  much  less  inten.se.  The  elec- 
tiwie  IS  clamped  m  the  holder  by  a  cam  device,  which  is 
flPMgneri  so  .^s  to'  accommodate  electrodes  of  various  .sizes. 

pJ^X""'"  ^T-  f°o';"''l°f  '^e  American  Institute  of  Electrical 
Engineers,  A  ol.  a8,  No.  9.     Abstract. 


The  intense  brightness  of  the  light  rays  radiated  by  the 
electric  arc  necessitates  thorough  protection  of  all  i>arts  of 
the  human  body.  For  this  reason,  if  at  all  practicable,  it  is 
advissible  to  perform  all  welding  within  an  enclosure,  especially 
if  t)thcr  i)er.sous  such  as  workuicn  are  located  within  the 
vicinity  of  the  \\elding  equipment.  Furthermore,  it  is  essen- 
tial that  the  head  and  hands  of  each  operator  and  heljiei'  be 
ellectively  pi-otectod.  Simply  shielding  the  eyes  with  coloured 
glasses  is  not  sufficient,  be<;ause  the  rays  emanating  from  tho 
arc  will  produce  a  burning  quite  sunilar  to,  and  equaUy  as 
painful  as,  sun  burn.  The  ell'ect  will  not  be  noticed  at  the 
time  of  exjxjsure,  but  will  manifest  itself  within  a  period  of 
10  to  12  hours  therciifter.  For  the  protection  of  the  body, 
ordinary  clothing  is  usually  suflicicnt,  but  the  wrists  and 
hands  should  be  protected  by  heavy  gauntlet  gloves.  Under 
no  ou'cumstances  .should  the  anns  be  exixi.sed  by  rolhng  up 
sleeves.  For  the  protection  of  the  head  and  eyes,  nothing  ia 
superior  to  a  cylindrical  helmet  of  micarta  or  aluminium 
normally  held  in  place  by  leather  straps,  and  suitably  Khaix<d 
at  the  lower  end  so  as  to  rest  easily  on  the  shoulders.  At 
the  front  of  the  helmet  is  an  olVset  or  recess,  at  the  end  of 
which  is  a  frame  containing  glas.scs  through  which  the 
operator  observes  the  work  when  welding.  This  frame  is 
held  in  position  by  springs,  and  is  designed  to  be  turned  up, 
so  that  the  glasses  are  out  of  range  when  the  operator  de- 
sires to  inspect  welding  work  perfonned,  thus  obviating  tho 
necessity  of  removing  the  hood  so  frequently.  The  glasses 
are  mounted  an  appreciable  distance  from  the  operator's  eyes 
to  minimi^ie  the  heat  radiated  from  the  glass  to  the  eyes 
of  the  operator. 

The  glass  window  of  the  helmet  is  of  primary  importance, 
becau.se  it  is  absolutely  es.sential  to  protect  the  eyes  against 
tho  ultra-violet  rays  which  are  very  abundant'  in  an  arc 
drawn  between  carbon  and  ii-on  or  iron  and  iron.  Scientific 
investigations  have  revealed  the  fact  that  ultra-violet  r.iys 
will  penetrate  human  tissue  to  a  depth  of  approximately  one 
inch.  Recent  investigations  have  inilicated  that  continued 
exiX)Sure  of  the  eyes  to  the  ultra-violet  i-ays  ■nlll  lead  to  the 
formation  of  cataracts,  resulting^  ultimately  in  tobil  blindness. 
The  helmet  glasses  must,  therefore,  successfully  absorb  these 
harmful  rays.-  The  best  possible  arrangement  is  that  of  three 
layers  of  glass.  The  outside  layer  (towards  the  arc)  should  be 
ordinary  clear  glass.  The  second  and  third  layers  should  be 
of  a-  greenish  or  amber  tint,  and  must  be  capable  of  absorb- 
ing the  ultra-violet  rays,  as  will  "  Noviweld  "  glass,  which  has 
proved  very  satisfactory. 

In  many  applications  of  the  metaUic  electrode  process  the 
actual  periods  of  welding  are  short,  and,  furthermore,  the 
operator  has  one  hand  free.  It  has  been  found,  therefore, 
that  a  shield  is  much  more  desu'able  than  a  hood  or  mask. 
Such  a  shield  is  similar  to. the  mask;  if  a  mask  were  flattened 
out  into  a  sheet  and  a  handle  provided,  it  would  be  prac- 
tically the  same  .shai^e  as  a  shield. 

The'  principal  materials  used  for  arc  welding  comprise 
metallic  electrodes,  carbon  electrodes,  and  CUer  material.  The 
most  satisfactoi-y  metal  for  general  metaUic  electrode  worK 
probably  is  wekling  wue,  which  can  be  readily  procured  in 
rods  of  3/32  to  1/4  in.  in  diameter,  and  about  14  in.  long. 
Carbon  electrodes  are  usually  of  special  graphite  material 
about  3/4  to  1  in.  in  diameter,  and  about  12  in.  long.  These 
electrodes  are  consumed  slowly,  but  are  subject  to  breakage, 
and  therefore  may  require  replacement  frequently.  Filler' 
material  may  be  classified  the  same  as  metallic  electrodes 
as  it  .serves  the  same  purpose,  namely,  that  of  supplying  tiie 
bond  for  the  piece  or  pieces  welded.  As  a  rule  no  flux  is 
necessary;  however,  authorities  disagree  on  this  point,  and  a 
flux  is  used  by  some  operators.  The  theory  of  the  function- 
ing of  the  flux  is  that,  if  carbon  is  introduced  into  the  weld 
from  the  carbon  electrode,  it  will  unite  with  the  oxygen  of 
the  flux,  thus  leaving  pure  iron  in  the  weld,  the  carlmn 
having  disapiseared  in  a  gaseous  fonn,  namely,  that  of  c;;i 
bon  dioxide.  In  practice,  it  produces  additional  slag  which 
must  be  removed  from  the  weld. 

Welding  by  the  electric  arc  process  is  an  art,  and  is  not 
.subject  to  any  definitely  fixed  rules  of  execution.  The 
degree  of  success  attained  will  depend  almost  wholly  ui>oii 
the  skill  and  intelligence  of  the  operator. 

One  of  the  most  miix»rtant  factors  in  producing  good  \\<Ai\< 
is  the  absolute  freedom  from  dirt,  grea.se,  scale,  etc.,  of  (Im- 
surfaces  to  be  welded  so  as  to  produce  good  fusion  and  eliim 
nate  slag.  A  s-tifE  wii-e  brush  is  very  u.seful  for  such  pur- 
poses, although  in  many  instances  chipping  must  be  dour. 
A  .sand  blast,  if  available,  will  be  found  very  desinihlc 
e.siK'cially  if  nuicb  area  has  to  be  cleaned.  Fi-e,qiieiitly- it  is 
Iierm.'3sible,  or  even  advisable,  to  clean  the  work  wiith  the 
carbon  electrode  arc,  no  attempt  being  made  to  weld  until 
the  impurities  have  been  burned  off.  If  necessary,  the 
article  to  be  welded  may  be  t'ipjied,  so  that  the  molten  im- 
purities will  flow  off  readily. 

The  next  step  is  to  properly  shape  the  surfaces  on  which 
the  weld  is  to  be  made.  If  a  crack  in  a  plate  or  a  bar  is 
to  be  filled  in,  it  should  be  chipped  so  that  a  V-.shaped  90 
deg.  groove  is  formed.  In  some  instances  it  may  be  neces- 
sary to  preheat  the  article  l^efore  welding  in  order  to  prevent 
unequal  cooling  .strains  in  the  metal. 

Practically  no  difficulty  will  be  found  in  striking  and 
maintaining  an  arc  with  the  carbon  electrode.  With  the 
metallic  electrode,  however,  considerable  difficulty  may  be 
expeiienced,  especially  at  first,  because  the  electrode  will 
have  a  tendency  to  stick  (freeze)  to  the  work.    Furthermore, 
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t  is  not  possible  to  successfully  maintain  the  axe  much  in 
isoess  of  3/16  in.  long.  As  the  electrode  melts  and  forms 
he  weld  it  is  necessary  for  the  operator  to  feed  the  electrode 
oward  the  work  at  practically  the  same  speed  as  it  melts  in 
)rder  to  maintain  the  arc  and  prevent  its  rupture.  The  novice 
)r  beginner  wiU  do  w'eU  to  master  the  handling  of  the  carbon 
Jectrode  first. 

When  an  arc  is  struck  there  is  no  arc  voltage,  and  the 
xjntact  voltage  drop  between  the  electrode  and  the  work  is 
xjmpaxatively  small.  The  flow  of  current,  therefore,  is 
limited  only  by  the  resistance  and  reactance  of  the  circuit 
including  the  welding  or  ballast  resistance.  A  test  curve 
indiciited  that  when  the  metallic  electrode  was  touched  to 
the  work  the  current  increased  from  0  to  about  2"^  amperes 
in  about  1/50  of  a  secx>nd,  at  which  value  it  remained  for 
ibout  1/20  of  a  second.  The  current  then  decreased  to  about 
1'25  amperes  in  1/20  of  a  second,  after  which  the  average 
value  was  somewhere  near  140  amperes.  Therefore,  the 
entire  i^eriod  of  time  between  .striking  the  arc  and  obtaining 
the  welding  current  was  about  3/2.5  of  a  jTecond.  A  similar 
curve  .illustrating  the  "current  and  voltage  fluctuations  inci- 
dent to  striking  an  arc  with  a  carbon  electrode,  indicated 
that  the  initial  current  was  but  little  in  excess  of  the  normal 
welding  current.  This  is  no  doubt  due  to  the  high  contact 
resistance  between  the  carbon  electrode  and  the  metal. 

.\fter  striking  the  arc  it  should  be  played  over  the  sui'faee 
of  the  piece  to  be  welded  by  a  rotary  motion  of  the  hand, 
so  as  to  heat  a  considerable  smi'ace  uniformly.  When  the 
metal  becomes  molten,  the  flux  (if  any  is  used)  and  the 
filler  material  should  be  fed  a  little  at  a  time.  Sufficient 
filler  should  be  melted  and  deposited  at  the  proper  location 
to  form  a  satisfactory  weld  when  the  metal  cools  and  sohdi- 
fies.  As  the  metal  begins  to  cool  it  should,  if  possible,  be 
haniraered  thoroughly  to  prevent  sponginess  and  produce  a 
finer  grain  in  the  finished  w'eld.  The  metallic  electrode  is  at 
once  the  heating  electrode  and  filler  material,  therefore  the 
arc  must  be  played  at  the  exact  spot  whore  the  welding  is 
to  be  done.  Otherwise,  the  manipulation  of  the  weld  is  the 
same  a.s  specified  for  the  carbon  electrode,  except  that  a 
short  20-volt  arc  should   be  maintained. 

It  is  essential  that  the  electrode  be  of  the  proper  polarity, 
namely,  negative,  for  several  reasons.  First,  for  carbon  elec- 
itrode  work,  if  the  arc  is  maintained  comparatively  long,  hard 
!welds  which  are  difficult  to  machine  w'ill  not  be  formed, 
ilhis  is  because  the  direction  of  the  flow  of  current  is  from 
the  work  to  the  electrode,  and  therefore  the  possibility  of 
injecting  caxbon  from  the  electrode  into  the  w'eld  is  mini- 
mised. Secondly,  a  greater  projxirtion  of  the  heat  developed 
Dy  the  arc  is  generated  at  the  positive  terminal,  and 
therefore  is  generated  where  it  is  most  desirable,  namely,  at 
the  surface  of  the  metal  to  be  welded. 

If  the  weld  to  b^  executed  is  of  considerable  size  and  if 
itrength  is  not  of  paramount  importance,  the  carbon  electrode 
process  will  produce  satisfactory  results  in  less  time  than  ia 
•equu-ed  for  the  metallic  electrode.  The  carbon  electrode  is 
ilways  u,sed  for  cutting. 

If  the  ultimate  strength  of  the  finished  weld  is  an  im- 
portant factor  the  metallic  electrode  should  be  used.  It 
?hould  also  be  used  if  it  is  essential  to  have  the  heating 
>f  the  W9rk  localised  and  restricted  to  a  small  area;  furthei'- 
nore,  small  welds  can  be  better  executed  with  the  metalUc 
ilectrode. 

The  field  for  the  application  of  electric  arc  welding  is  a 
i^ery  broad  one.  Pi-acticaUy  every  industry  making  use  of 
ron  and  steel  can  utilise  the  arc  welding  process  to  advan- 


I 


{To  be  concluded.) 


REPORT     ON     THE     MEYER     &     CHARLTON 
MINE     ACCIDENT. 


PHlf  S..\.  Mining  Journal  and  EnpinceTing  Record,  of  Aug.  31, 

Jublishes  an  abs-tract  of  the  report  and  findings  of  the  Oburt 

)i  Inquiry  into  the  accident  at  the  Meyer  &  Charlton  mine, 

n  which  21  white  men  lost  their  lives.    The  report  was  issued 

|m  Augu.st  29th  last  by  the  S.A.  Government  mining  engineer. 

the  findings  were  :    (1)  That  the  men   were  killed  owing  to 

lie  man   trolley   cage,   in    which   they   were   being   lowered, 

'I'-iiking   away   and    cra.shing   to   the    bottom   of    the   shaft; 

-)  lliat  the  breaking  away  of  the  man  trolley  cage  was  due 

"  the  .snapping  of  the  wire-rope  sling  by  which  it  was  at- 

:irliod  below  the  skip;   (3)  That  the  sling  snapped  owing  to 

n   Hlmormal   strain   being  put  upon   it  through   the  sudden 

I'l'li'-ation   of  the  electric  hoist   brakes   follow'ing   the  auto 

i:ili'-  opening  of  a  circuit  breaker,  which  was  set  too  lightly 

"    meet    the    ordinary   contingencies   of    working :    (4)    That 

li'-  accident  was  not  due  to  any  act  or  omission  of  a  criminal 

iture,  or  contravention  of  a  statute  or  a  statutoi-y  regula- 

''II.    .4ftev  setting  out  several  more  or  less  obvious  recom- 

iciiilations,  th^  report  details  the  conditions  at  the  shaft  at 

"c  time  of  the  accident,  and  in  the  coui-se  of  the  narrative 

I  I  lie  accident  it  is  stated  that  the  .sling  between  the  trolley 

|"1  the.  skip  broke  owing  to  the  .severe  surging  stress  upon  it 

iii-^'d  by  the  combined  action  of  the  speed  attained  by  the 

iiivcyances,   the  sudden   stop  of  the  hnist  drum  due  to  the 

iiikes,  and  the  spring  of  the  long  winding  rope. 


Experiments  made  after  the  accident  showed  that  if  the 
engine  driver,  when  lowering  unbalanced  under  regenerative 
control,  moved  his  control  lever  slightly  more  rapidly  or 
further  than  usual,  the  circuit  breaker  was  thrown  out  by 
the  excessive  current  generated,  and  it  was  considered  that  the 
circuit  breaker  acted  at  .that  time  tor  the  same  cause  as  in 
the  experiments.  The  driver  was  working  under  disabilities; 
his  limit  on  the  ammeter,  according  to  his  instructions,  w-as 
the  1,000  ampere  mark,  which  in  subsequent  experiments 
was  found  to  coincide  approximately  with  the  current  which 
opened  the  circuit  breaker,  the  ammeter  being  incorrect; 
his  speed  indicator  also  was  out  of  adjustment.  At  the  time 
of  the  accident  the  driver  may  have  misjudged  the  distance 
for  stopping,  his  speed,  or  his  load,  and  endeavoured  to 
reduce  too  abruptly,  but  it  appears  clear  that  his  hoist 
allowed  no  sufficient  margin  for  the  inevitable  variations  in 
human  action,  and  that  even  if  by  manipulation  of  his  lever 
he  inadvertently  caused  the  circuit  breaker  to  open,  he  could 
not  be  held  blamable. 

The  maker's  peak  load  for  the  hoist  was  given  as  1,300 
amperes,  and  when  it  was  first  erected,  seven  years  ago,  the 
circuit  breaker  was  set  for  1,500.  The  mine  electrician  shortly 
afterwards  raised  the  setting  to  1,700  amperes.  The  driver 
was  allowed  to  approach  that  amount  though  ostensibly 
limited'  to  1,000.  Exi)ert  evidence  was  given  at  the  inquiry 
that  there  .should  have  been  a  large'  margin  between  the  cir- 
cuit breaker  setting  and  the  peak  load,  and  therefore  the 
I'esjxynsibiUty  for  permitting  the  hoist  to  be  worked  practicaJJy 
without  margin   must  be  considered. 

As,  so  far  as  known,  the  mine  officials  who  made  changes 
in  the  lowering  procedure,  which  constituted  no  unusual 
w'inding  practice,  had  no  reason  to  imagine  that  the  hoist 
was  so  delicately  adjusted  that  such  changes  might  be  risky, 
they  could  not  be  blamed  for  failing  to  consult  the  engineer- 
ing staff.  .According  to  his  evidence  the  electrician  knew  prior 
to  the  accident  what  was  being  done.  Unfortunately,  he 
did  not  protest  or  take  any  special  precautions.  His  error 
was  considered  excusable,  and  one  which  did  not  indicate 
negject.  Unless  he  thought  deeply  he  would  not  realise  that 
if  the  breaker  did  open  when  men  were  descending  out  of 
balance,  an  accident  might  occur,  especially  as  it  had  several 
times  opened  harmlessly  with  upcoming  loads.  The  position 
appears  to  be  that  all  reasonable  precautions  were  taken  to 
deal  with  upcoming  loads,  which  were  those  giving  the. 
greatest  pull  on  the  hoist,  but  that  the  peculiar  conditions 
with  down-going  loads  were  not  realised.  Before  the  acci- 
dent the  circuit  breaker  never  had  opened  while  the  load 
was  descending,  and  evidently  no  one  foresaw  that  it  would 
do  so  and  bring  the  automatic  brakes  into  action,  or  realised 
that  if  the  effect  of  regenerative  control  were  suddenly  cut 
off  the  time  lag  of  two  seconds  would  permit  a  down-going 
conveyance  to  acquire  considerable  velocity  before  the  brakes 
acted.  On  the  whole  the  brake  adjustments  were  not  con- 
demned. Tests  and  inspection  indica.ted  that  the  sling  was 
in  good  condition,  and  had  an  ample  margin  of  safety  under 
ordinal?   conditions. 

In  conclusion,  it  was  stated  that  several  errors  of  judgment 
for  each  of  which  no  one  was  seriously  blamable,  contributed 
to  the  disaster,  but  that  the  most  important,  and  one  without 
which  the  accident  would  not  have  occurred,  was  in  the 
circuit-breaker  setting. 


NATIONAL     ELECTRICITY     SUPPLY. 


The  Situ.wion  on  Tyne-side. 
At  a  meeting  of  the  Newcastle-upon-Tyne  City  Council  on 
October  2:3rd,  a  report  of  the  Parhamentary  Committee  rela- 
tive to  the  reports  upon  electric  power  supply  of  the  Coal 
Conservation  Sub-Committee,  and  of  the  Electric  Power 
Supply  Committee,  w^as  submitted.  The  report  stated  that 
the  committee  feared  that,  if  the  propo.sals  of  these  reports 
received  legislative  sanction,  the  monopolies  of  the  private 
electricity  companies  in  this  dLsti-ict  would  be  maintained  and 
consolidated,  and  that  the  publicly-owned  undertakings  which 
generated  and  supplied  electiicity  in  bulk  in  Newcastle-upon- 
Tyne  and  in  other  parts  of  the  north-east  area  of  England 
micht  .pass  from  the  ownership  and  control  of  the  munici- 
palities and  be  wholly  dominated  by  a  company  or  aggrega- 
tion of  companies  conducted  for  private  profit,  enio\'ing 
(possibly  with  financial  .assistance  from  the  Government)  a 
monopoly  of  electrical  enterprise  in  this  area;  while,  at  best, 
municipal  electricity  undertakers  would  be  reduced  to  the 
position  of  distributors  in  their  own  areas  of  electricity  sup- 
plied to  them  in  bulk  by  the  companies. 

The  committee  was  of  opinion  that  it  would  be  contrary  t» 
public  policy  that  a  public  utility  ^service  of  thi.-^  character 
which  was  a  monopoly  should  be  imder  the  control  of  private, 
companies,  the  tendency  during  recent  years  having  increas- 
ingly been  to  place  such  services  under  the  management  or 
direction  of  local  representative  bodies;  and.  in  view  of  the 
circumstance  that  the  Corporation  had  a  right  of  acquisition 
within  six  months  of  .July  3rd.  1022.  of  the  <'lectric  lighting 
undertakings  in -the  city  of  the  Xewcastle-upnn-T>ne  Electric 
Supply  Co.  and  of  the  Newcastle  and  District  Electric  Light- 
ing Co.,  and  it,self  already  generated  and  supplied  electricity 
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for  purposes  of  traction  and  power,  the  matter  was  regarded 
as  one  of  extreme  iniportam*  in  the  interests  of  the  city. 

The  town  clerk  had  prewired  a  statement  which  had  been 
settled  in  consultation  with  representatives  of  other  hx'al 
authorities  in  the  north-e;ist  area  who  were  ownere  of  elec- 
tricity undertakings,  and  the  prmcipal  grounds  of  objo<?ti<in 
to  the  proposals  of  the  reports  were  fonuiilly  enuuciatcd 
therein.  It  was  proposed  that  this  statement,  when  appioMd 
.by  the  other  authorities,  should  at  an  early  date  be  formally 
presented  on  behalf  of  the  municipalities  to  the  President  of 
the  Board  of  Trade  and  to  the  Miuistej-  of  Keconstruction. 

The  Lord  Mayor  (Sir  George  Lunn)  said  the  Parliamentary 
Committee  had  no  objection  to  the  creation  of  large  electric 
power  stations  to  supply  wide  aivas  with  electricity,  always 
provided  that  those  power  stations  and  tho.«e  using  them  and 
governing  them  were  not  private  bodies  working  only  for 
private  profit.  Many  municipalities  might  have,  and  some 
had,  up-to-date  plant  for  generating  and  distributing  elec- 
trical energy;  and  if  a  huge  trust  of  the  kind  were  created, 
it  meant  that  there  would  be  no  popular  local  control.  The 
Municipalities  that  had  generating  stations  should  have 
representatives,  and  these  representatives  should  be  in  a 
majority.  Public  interests  should  be  supreme  over  private 
interests  of  any  kind  whatsoever.  Therefore,  a  series  of  con- 
ferences of  municipalities  generating  and  distributing  elec- 
tricity in  the  north-eastern  district  bad  been  held,  with 
technical  experts  and  legal  advisers,  and  a.  reasoned  statement 
had  l)een  drawn  up,  a  copy  of  which  bad  l>een  sent  to  eaeh 
member  of  the  Council  representing  their  views.  He  asked 
the  Council  to  endorse  this  reasoned  statement,  as  being  theu' 
stiiteraent  and  that  of  the  other  municipalities;  and  they 
a.skrd,  also,  that  the  Government  should  do  nothing  of  the 
kind  e.xcept  after  exh.iustive  inquiry,  at  wiiich  the  munici- 
iwlities  might  l>e  represented  to  give  evidence  in  the  interests 
of  the  jHiblic  at  large. 

The  report  was  agreed  to. 


A     B.T.H.     BLAST-FURNACE     BLOWER. 


It  is  a  matter  of  common  knowledge  that  a  sine  qua  non 
in  the  operation  of  blast  furnaces  is  an  absolutely  assured 
supply  of  blast  to  the  furnaces,  since  the  failure  of  the  air 
supply  with  the  furnaces  on  blast  would  lead  to  most 
disastrous  results,  with  very  heavy  pecuniary  loss  to  the 
owners.    A  step  in  the  right  direction  has  been  made  by  the 


appreciated  that  the  design  of  the  cluti^hes  to  meet  tlir 
condition.^  required  a  considerable  amount  of  attention.  Tbi 
conditions  have  been  successfully  met  in  the  design  of  clutili 
which  has  been  evolved  and  pat<'nted  by  the  Britisli  Tbom.'ion- 
liDUston  Co.  for  the  driving  of  this  unit.  These  clutches 
can  be  well  .seen  in  the  illu.s't ration  (fig.  1)  between  the  blower 
which  is  the  centre  member  of  the  unit,  the  turliine  on 
tlie  left  of  the  picture  and  the  synchronous  motor  with  its 
exciter  on  the  right. 

For  the  starting  up  of  the  turbine  in  the  case  of  the  failure 
of  the  motor,  a  si>ecial  starting  valve  is  provided  on  the  tur- 
Ijiue  st<iam  supply  main,  which  consists  of  a  balanced  valve.i 
the  oi)ening  (jr  closing  of  which  is  controlled  by  the  delivery 
au'  pressure  of  the  blower.  In  rimning  ui>  the  set,  the  syn- 
chronous motor  is  sfcirted  as  a  squirrel-cage  induction  motor, 
(he  clutch  between  the  motor  and  blower  engaging  as  soon 
as  the  motor  rotor  commences  to  revolve.  NMien  the  motor 
approaches  synchronous  speed  it  is  paralleled  by  closing  the 
held  switch  of  the  motor  rotor  circuit,  and  then  operates  as 
a  synchronous  motor  with  all  the  attributes  of  a  power  factor 
adjuster. 

The  delivery  air  pressure  of  the  blower  holds  the  starting 
valve  for  the  turbine,  previou.sly  referred  to,  closed  so  that 
the  turbine  cannot  run  under  normal  conditions  of  oiwration. 

If  failure  of  the  motor  should  occur  at  any  time,  the  set 
commences  to  .slow  down  in  speed,  with  a  consequent  fall 
in  air  delivery  pressure,  and  the  starting  valve  on  the  turbine 
opens  up,  running  the  turbine  up  to  speed ;  at  the  .same 
time  the  clut<-h  between  the  turbine  and  blower  engages 
itself  as  soon  as  jthe  turbine  and  blower  shafts  reach  the 
■same  speed.  This  occurs  with  ii.  .<iii;ill  iliup  in  air  pressure. 
The  blower  is  then  driven  by  the  turliiiir.  ;mil  the  synchron- 
ous motor  rotor  automatically  disciig;igcs  its<j]r  and  i-omes  to 
rest. 

Tlie  change  over  from  motor  drive  to  turbine  drive,  owmg 
to  the  typo  of  friction  clute'h  provided,  taki-s  place  without 
shock;  in  fact,  it  is  almost  impossible  to  detect  the  iiioment 
of  engagement,  although  the  speeding  up  of  the  turbine  is 
extremely  rapid,  as  al.so  is  the  deceleration  of  the  blower 
shaft. 

The  blower  of  this  unit  is  of  the  British  Thomson-Houston 
Co.'s  standard  two-stage  design  of  balanced  impellers  in 
which  no  balancing  devices  for  end  thrust  .-rre  necessary. 
All  the  bearings  of  this  unit  are  provided  with  forced  lubiicar 
tion,  and  in  the  case  of  the  blower  and  turbine,  the  housings 
of  the.  bearings  are  in  addition  water  cooled. 

This  design  of  cluteh  should  prove  very  useful  in  the  future 
under  conditions  where  it  is  essential  to  maintain  continuity 
of   supply   of   circulating    water   to   the   condensers  of   large 


Fig.  1.— -B.T.H.  Blast-Fdknace  Blower. 


British  Thomson-Houston  Co.,  Ltd.,  of  Eugby,  in  a  special 
form  of  blast  furnace  turbo-blow;er  "unit  which  it  has  recently 
completed,  and  which  has  satisfactorily  passed  the  tests 
applied  to  it. 

The  unit  c<jnsists  of  a  synchronous  motor  driving  the 
blower,  this  motor  being  operated  in  addition  as  a  power 
factor  adjuster  on  a  3,000-volt,  .30-cycle  supply.  Additional 
to  the  synchronous  motor  for  driving  the  blower,  a  turbine 
of  the  Curtis  type  is  provided  in  case  of  failure  of  current  to 
the  synchronous  motor,  or  breakdown  of  the  latter.  The 
conditions  laid  down  by  the  company  to  whose  order  this  set 
was  built  were  such  that  maintenance  of  a  continuous  supply 
of  blast  must  be  assured  at  all  costs.  These  conditions, 
therefore,  made  necessaiw  the  provision  of  clutches  between 
the  synchronous  motor  and  the  blower,  and  between  the 
turbine  and  the  blower  of  some  type  that  would  be  self-en- 
gaging and  disengaging  (whilst  running),  so  that  the  turbine 
could  be  clutched  to  the  blower  shaft  in  order  to  drive  the 
same  in  place  of  the  motor.  Moreover,  it  was  specified 
that  such  a  change  over  of  the  driving  means  should  take 
place  automatically  in  the  absence  of  attendants  from  the 
engine  room. 

In  view  of  the  fact  that  the  normal  speed  of  operation  of 
the  .set  when  driven  by  the  .s->nchronous  motor  is  3,(XX)  R.P.M., 
and  that  the  change  over  from  synchronous  motor  drive  to 
turbine    drive    must    take    place   whilst   running,   it   will   be 


turbo-geneiators,  and  where,  in  the  case  of  motor-driven 
auxiliaries,  failure  of  supply  of  current  to  the  driving  motor, 
might  cause  a  very  .serious  k-mporary  shut-down.  ^  In  such  a 
case,  the  circulating  pump  would  Ije  provided  both  with  a 
motor  and  a  turbine  to  drive  the  same,  two  of  these  patented 
clutches  being  provided,  and  the  turbine  being  started  up  in 
the  ..same  manner  as  the  lilast  furnace  unit  described,  by 
means  of  a  starting  valve  controlled  by  the  delivery  pressure 
of  the  water  to  the  condenser.  i 

There  are  numerous  other  fields  of  usefulness  for  this  type 
of  cluteh  which  will  present  themselves  to  the  minds  of 
operating  engineers. 


Increasing  Pressure  by  Means  of  Electrolysis. — It  is 

a  well-known  fact  that  water  is  decomposed  by  an  electric  current, 
the  rate  of  decomposition  being  0  33.j4  gm.  by  one  ampere  of 
current  in  one  hour.  The  products  of  that  quantity  of  water  are 
0"416  litre  of  hydrogen  and  0'208  litre  of  oxygen.  If ,  when  suit- 
able arrantfementa  for  setting  up  hydraulic  pressure  have  been  ^ 
made,  a  current  be  pa-ssed  through  the  water,  decomposition  will  ' 
take  place,  and  the  gases  generated  will  produce  pressure  of  any 
desired  intensity.  A  writer  in  the  (liemilier /eitniuj  tells  of  pressures 
aO  produced  as  high  as  l|8fiO  atmospheres. 
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CORRESPONDENCE. 

Letters  received  by  V4  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Corresponds  tits  should  forward  their  communi- 
cations at  the  earliest  possible  vioment.  No  letter  can  be  published 
unless  we  huve  the  writer's  name  and  address  in  our  possession. 


Prepare  for  After=War  Trade  NOW! 

You  are  no  doubt  aware  of  the  fact  that  with  the  object 
of  facilitating  trade  between  the  United  Kingdom  and  the 
Netherlands,  more  particularly  with  a  view  to  post-w'ar  con- 
nections between  the  two  countries,  a  list  is  being  compiled 
at  the  British  Consulates  of  Dutch  firms  desirous  of  enteiing 
into  business  relations  with  British  firms. 

I  may  conclude  fiom  this  that  the  British  Board  of  Trade 
folly  realises  the  impoi-tance  of  making  connections  now, 
and  my  grief  is  that  practically  all  the  British  firms  I  have 
hitherto  approached  on  this  subject  follow  the  "  wait  and 
see  "  [Xilicy.  and  put  me  off  till  after  the  war. 

May  I  point  out  that  to  my  mind  (and  your  Consul  here 
is  of  the  same  opinion)  it  will  then  be  too  late. 

I  think  it  would  be  weU  for  you  to  point  out  in  your 
periodical  that  this  is  the  time  to  make  preliminary  arrange- 
ments, to  gather  information,  and  to  feel  one's  groimd. 

There  is  plenty  of  work  to  be  done  before  the  rush  begins, 
and  the  nish  is  sure  to  come.  Other  countries  cannot,  under 
present  circumstances,  supply  much  either,  but  they  are  not 
sitting  stiU  meanwhile. 

N.V.  Technische  Handel  Maatschappij. 

J.    MULDEK. 
Aui-sterdam,  October  l-2th,  191S. 


"  Fraternity  " — or  Tyranny? 

I  think  the  publication  by  the  E.T.U.  of  Mr.  Wording- 
ham's  letter,  presumably  with  the  object  of  discrediting  the 
E.P.E.A.,  will  actually  have  the  result  of  largely  increasing 
the  membership  of  the  E.P.E.A. 

I  entirely  agree  with  the  ad\ice  given  by  Mr.  Wordingham, 
and  trust  that  all  station  engineei-s  who  are  eligible  will  join 
I  the  E.P.E.A.  The  doctors  and  lawyers  have  shown  us  what 
[.professional  trade  unions  can  accomphsh,  and  I  think  we 
are  a  lot  of  -t'ools  if  we  do  not  foUow  their  example. 

Borough   Electrical   Engineer. 

_  ('  'L'ber  -^eth,  1916. 

I  Unity"  is  requested  to  send  us  his  name  and  address. 
—Eds.  Elec.  Eev.] 

Work  Without  Pay. 

Under-  the  Board  of  Ti-ade  coal  economy  sAeme  power- 
itetion  engineers  throughout  the  country  have  been  appointed 
listrict  engineers,  for  which,  however,  they  are  aUowed  no 
remuneration  whatever,  although  the  work  takes  up  a  con- 
siderable portion  of  their  tune,  and  involves  the  exercise  of 
jrofessional  abilities  of  a  high  order. 

This  seems  most  unfair-,  as  their  brother  officials  who  have 
jeen  appointed  coal  overseers  and  road  transjxjrt  officers 
^both  of  which  appointments  could  be  filled  by  an  intelligent 
Jerk)  receive  considerable  remuneration. 

District   Engineer. 

October  26th,  1918.  

The    Electrical    Power   Engineers'    Association. 

I  am  desired  by  the  M^ylebone  branch  to  ask  your  per- 
uission  to  be  allowed  to  reply  to  Mr.  Jones  through  the 
oedium  of  the  PiEview. 

The  branch  was  under  the  impression  that  the  Power 
Sngineers'  trade  union  was  merely  a  thing  of  mushroom 
rowth;  it  thought,  in  fact,  that  it  might  have  been 
rganised  Uy  some  members  who  had  seceded  from  the 
..E.S.E.  However,  the  branch  learns  from  a  score  of  sources 
hat  it  is  one  and  the  same  organisation  with  a  change  of 
aine  only. 

I  am  desired  by  the  branch  to  ask  Mr.  Jones  if  his  ti:ade 
niMi  is  taking  the  necessary  steps  to  join  the  Labour  Party ; 
Iso  if  it  is  instructing  its  members  to  give  fuU  i-ecognition 
)  shoi>  stewards.  The  branch  desii-es  a  reply  through  the 
OTIEW,  and  not  privately,  as  suggested  by  Mr.  Jones. 

John   Vincent, 

Secretary. 
National  Amalgamated  Union  of  Enginemen, 
Firemen,  &c. 

London,  X.W.,  October  28^/^,  1918. 


Salt  in  Leclanche  Cells. 

■With  regard  to  your  issue  dated  October  18th,  page  377, 
^  "  Salt  in  Leclanche  Cells,"  we  beg  to  inforrn  you  that  prior 
.  the  war  we  man^Sactuxed  a  special  exciting  compound 
hich  we  registered  under  the  name  of  "  Salectron."  This 
mpound  con.sisted  of  salammoniac,  common  salt,  and  other 
gredients. 

In    view    of    the   shortage   of   salammoniac    and    the    still 

.eater  shoi-tage  of  the  other  ingredients  which  we  use,  we 

■'  -vestigated  the  possibOities  of   using  a   simple  mixture  of 

'.•ilajmnoniac  and  salt,  and  foimd  that  a  proportion  of  60  per 


cent,  of  the  former  and  40  per  cent,  of  the  latter  gave  very 
satisfactory  results. 

To  make  the  position  quite  clear :  when  using  salt  and 
salammoniac  as  an  excitant,  there  should  be  substituted  six 
parts  by  weight  of  salammoniac  and  four  parts  by  weight 
of  common  salt.  It  is  immaterial  whether  the  two  crystals 
are  mixed  together  at  first,  or  whether  they  are  dissolved 
separately,  but  the  correct  weight  of  salt  to  be  added  can 
only  be  known  from  the  weight  of  the  salammoniac  crystal 
used. 

The  General  Electric  Co.,  Ltd., 

S.  D.  White, 

London,  E.G.  i,  October  24f/t,  1918.  Director. 


Technical  Books  for  Men  on  Active  Service. 

May  I  ask  the  assistance  of  your  valuable  journal  in  an 
appeal  to  readers  of  the  Electrical  Ee\iew  for  any  technical 
books  on  electrical  or  mechanical  subjects  that  they  can 
spare  from  their  bookshelves'.'  Classes  in  these  subjects  are 
being  formed  here  with  a  view  to  giving  the  man  now  serv- 
ing every  possible  chance  to  make  himself  thoroughly  efficient 
for  return  to  civil  life;  this  will  not  only  benefit  the  indi- 
vidual, but  the  nation  also.  I  should  like  to  add  that  the 
classes  are  being  held  after  the  day's  work  is  completed : 
this  fact  alone  points  to  a  sincere  desii'e  of  the  men  to  attain 
real  technical  efficiency,  and  any  books  sent  along  wOl  be 
greatly  appreciated  by  them.  I  am  sure  your  readers  would 
be  only  too  pleased  to  assist  in  the  manner  suggested. 

H.   BUgh  HiU. 

78th  Labour  Group, 
Tanks  C.W.S.,  B.E.F. 
October  Setfe,  1918. 


Empire  Water=Power  Development. 

Whatever  the  object  of  the  writer  of  the  article  under  the 

above   heading    in    the    Times    Engineering   Supplement    for 

October   was,   the   fact  is  a  complete   condemnation   of   the 

-  capabilities   of    British   engineer's    to    at    present    deal    with 

hydro-electric  propositions. 

Untold  injury  is  done  to  the  British  engineering  profes- 
sion, and  to  the  manufacturing  industries  of  this  country,  by 
articles  of  the  character  mentioned. 

The  effect  w'ould  be  bad  enough  if  the  reading  were  con- 
fined within  the  shores  of  this  country,  but  such  articles  are 
\\  idely  read  in  the  British  Overseas  .Dominions,  the  Indian 
Empire,  and  the  Crown  Colonres. 

It  is  a  stultification  of  British  engineers,  and  an  advertise- 
ment of  the  assumed  capabihties  of  engineers  of  other 
natiouahties  without  the  slightest  justification  in  fact. 

Within  the  Briti.sh  engineering  profession  there  are  engi- 
neers capable  of  dealing  satisfactorily  with  all  the  hydro- 
electric propositions  ever  Ukely  to  come  forward,  either  in 
Great  Britain,  Ii-eland,  the  Overseas  Dominions,  or  any  other 
country. 

If  a,  bona-iide  apphcation  is  made  to  me  to  provide  engi- 
neers capable  of  carrying  out  the  five  projects  suggested  by 
the  writer  of  the  article,  I  could  at  once  name  five  British 
engineers  each  of  whom  would  be  thoroughly  competent  to 
satisfactorily  carry  out  any  hydro-electric  proposition,  what- 
ever its  dimensions  might  be. 

A  great  deal  is  heard  of  the  "  Hidden  Hand"  working  in 
the  interests  of  Germany.  British  engineers  would  do  well 
to  discover  and  amputate  the  "hidden  hand"  which  upon 
every  conceivable  occasion  seizes  the  opportunity  of  dis- 
crediting their  profession. 

In  my  judgment  the  writer  of  the  article  displays  lack  of 
knowledge  when  he  ignores  the  fact  that  the  water  powers 
of  this  country  have  largely  remained  undeveloped  owing  to 
(1)  the  strangulating  effect  of  the  Board  of  Trade  and  other 
regulations,  and  (2)  the  impracticabihty,  until  quite  recently, 
of  transmitting  energy  long  distances  due  to  the  backw-ard 
development  of  the  high-tension  side  of  the  proposition. 

My  personal  experience  in  carrying  out  hydro-electric 
schemes  has  not  been  exceeded  by  any  engineer  of  other 
nationality.    I  enclose  my  card,  and  subscribe  myself 

British    lEngineer. 

October  mU,  1918. 


WAR  ITEMS. 


Post=War  Priority, — Dr.  Addison  stated  in  reply  to  a 
Parliamentary  question  that  the  Government  had,  upon  his 
advice,  appointed  a  Standing  Council  upon  Post-War  Priority 
to  consider  aU  questions  connected  with  priority  and  the 
allocation  of  materials  and  machinery  where  a  shortage  was 
to  be  anticipated.  This  council  would  consist  of  representa- 
tives of  industry  and  commerce  and  of  labour,  together  with 
representatives  of  certain  Govenmient  Departments,  and  upon 
broad  questions  of  pohcy  would  be  under  the  direction  of  a 
Committee  of  Ministers  presided  over  by  General  Smuts. 
Piepresentative  bodies  of  the  industries  concerned  would  be 
consulted  by  the  council.  It  was  hoped  that  the  Standing 
Council  would  hold  its  first  meeting  at  a  very  earlj  date. 
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FeedinjJ  the  Guns  at  Birmingham.— The  Birmingham 
electrical  undortakinys  warmly  supported  "  Big  Gun  Week  " 
by  which  about  8  milHon  pounds  was  raised.  The  General 
Electric  Co.  invested  i'l'JO.OOO  in  War  Bonds,  and  the  om- 
ployea  f^.OOO;  the  Electric  &  Ordnance  Aeces.sories  Co.  paid 
i'.50,000  for  war  savings  certilkates  for  the  Ward  End.  .'V.'Jton, 
and  Neaiuen  Street  Works'  .\ssociations.  and  the  company 
itself  subscribed  f;W.0OO.  The  Midland  Electric  Corporation 
for  Power  Distribution,  Ltd.,  invested  i'5,000,  and  the  War 
Savings  .Association  of  the  Birmingham  Electric  Tramway 
Department  £8,137. 

Hours  ol  Labour. — Lord  Leverhulme,  speaking  at  Man- 
chester on  Sunday,  advi-t^d  the  utmo.st  caution  in  connection 
with  the  readju.stnient  of  aliair.'i  after  the  war.  Under  our 
pre.seut  lack  of  system  with  regaail  to  hours  of  work,  wc 
could  never  have  the  education  "wo,  should  have.  The  sons 
and  daughters  of  the  workers,  he  held,  inu.st  be  a.s  well  edu- 
cated as  those  of  the  employers.  If  we  ran  our  machinery 
twelve  hours  per  day,  and  men  and  women  worked  for  six, 
then  we  could  organise  things  better  in  the  matter  of  educa- 
tion.— Maitclicstcr  Daily  Dispatch. 

Economic  Policy. — The  annual  meeting  of  the  National 
Union  of  Manufacturers,  the  body  which  organised  the 
monster-  deputation  at  the  House  of  Commons  last  July  to  the 
Trime  Minister  and  the  ChancxUor  of  the  Exchequer  on  the 
Government's  economic  jtolicy,  ha.s  been  fixed  for  Novem- 
ber 19th.  Considerable  im[K)rtance  attaches  to  the  proceed- 
ings, for  by  that  date  it  is  anticipated  the  counti-y  will  have 
been  placed  in  possession  of  the  full  promised  statement  of 
Ministerial  policy.  This  armouncement  will  be  made  in  the 
Commons  by  the  Prime  Minister  as  soon  as  the  international 
situation  admits,  and  will  include  an  intimation  of  ixjlicy 
regarding  the  Paris  resolutions  and  other  important  post-war 
problems. — Manchester  Daiiif  Dispatch. 

Industry  and  Drink  After  the  War. — In  pre-war  days  a 
good  deal  appeared  in  these  pages  concerning  the  bad  effects 
of  excessive  drinking  upon  industrial  operations.  We  need 
not  cover  the  ground  again  ]Ui?t  now,  but  it  is  unthinkable 
that  in  the  days  to  come,  when  there  will  be  a  greater  need 
than  ever  for  all-round  eftioiency  from  men  and  masters  ahke, 
there  can  be  a  return  ta  the  former  very  unsatisfactory  state 
of  afl'airs.  We  shall  all  welcome  freedom  from  unnecessary 
control,  whatever  form  it  may  have  taken,  after  the  war, 
but  we  should  profit  by  the  experience  of  the  war  years  and 
war  measures  in  this  connection  as  we  are  going  to  do  in 
others.  Lord  D'Abernon,  chairman  of  the  Central  Control 
Board,  has  suggested  the  following  points  for  consideration 
in  the  formation  of  any  pennanent  scheme  of  drink  control  :  — 

1.  Curtailment  of  the  hours  of  sale  to  the  minimum  con- 
sistent with  reasonable  requirements. 

2.  Avoidance  of  continuous  opening  periods  of  excessive 
length. 

8.  Diversion  of  consumption  to  meal  hours. 

4.  DDution  of  spirits  and  encouragement  of  the  brewing  of 
lighter  beers.  I 

5.  Provision  of  canteens  and  other  alternatives  to  the  public 
bouse. 

6.  Abolition  of  compulsory  drinking  (i.e.,  of  "  treating  "). 

7.  Maintenance  of  the  price  of  alcohol  at  a  proper  level  in 
relation  to  the  prices  of  prime  necessities. 

8.  Establishment  of  a  Centi-al  Authority  of  Control  to  co- 
ordinate and  supervise  licen.sing. 

Exemption  Applications. — At  Mansfield,  six  months  were 
granted  to  W.  Baguley  (40),  motorman  on  the  tramways, 
and  E.  Harrison  (49),  electrician,  was  released  from  volunteer 
duty. 

Somerset  Appeal  Court  has  refused  a  National  Service 
appeal  against  exemption  granted  to  G.  H.  Crawford  (38, 
Grade  1),  engineer  in  charge  of  the  electric  plant  of  the  Tone 
Valley  Manufacturing  Co.,  Bridgwater,  who  was  employed 
on   Government   contracts. 

Amersham  Tribunal  has  granted  four  months'  exemption 
to  E.  C.  Davis,  electrician,  of  Beaconsfield. 

.\t  Eyde,  H.  F.  JoUiffe  (29,  Grade  1),  engaged  with  the 
Isle  of  Wight  Electric  Light  Co.,  who  is  outside  the  age  of 
reserved  occupations  by  one  year,  has  been  given  a  further 
three  months'  exemption. 

At  Oxford,  on  October  21st,  the  Electric  Tramway  Co. 
appealed  for  D.  Campbell  (38,  Grade  2),  traflSo  superinten- 
dent, V.  Hill  (36,  Grade  2),  and  T.  Smalley  (.34,  Grade  1), 
drivers.  The  last-named  was  stated  to  have  been  decertified, 
and  could  not  be  appealed  for.  The  Tribunal  recommended 
that  his  calUng  up  should  be  suspended  for  a  month,  and  the 
other  cases  were  adjourned. 

Before  the  Herts  Appeal  Court  further  exemption  was 
claimed  by  T.  H.  Swansborough  (46,  Grade  2),  manager  and 
electncian,  with  Messrs  Rogers  &  Gowlett,  of  Watford.  As 
he  is  now  in  a  certified  occupation  he  was  granted  six 
months. 


LEGAL. 

London  Electric  Railway  Arbitration. 
Mr.  H.  F.  Loi'TS,  F.S.L,  as  arbitrator,  ha.s  just  (riven  his  decisio 
in  a  claim  against  the  London  Electric  Railway  Co.  for  .i:S,210  i 
purchase  money  and  compensation  in  respect  of  the  compulsor 
acquisition  of  certain  lam!  in  the  district  of  the  Broadway,  Weal 
minster,  uniler  Parliamentary  powers.  The  claimants  were  Mj 
H.  C.  Wheeler  (the  freeholder)  and  his  mother,  Mrs.  Wheeler,  wh 
was  tenant  for  life. 

The  Arbitrator  has  .awarded  .£2,458. 

The  claim  w.os  based  on  a  valuation  of  Mr.  W.  II.  Mills,  who  w» 
supported  by  Mr.  11.  M.  Rogers. 

Ou  behalf  of  the  Electric  Railway  Co.,  Mr.  S.  Walker,  auctionee 
and  surveyor,  valued  the  purchase  money  and  compensatioi 
payable  at  £l,li04,  while  Sir  Alexander  Stenning,  surveyor  aii> 
architect,  of  Cannon  Street,  E.G.,  submitted  a  valuation  amountlB] 
to  £1,6112. 

It  appeared  that  Mr.  H.  C.  Wheeler  was  carrying  on  a  coal  an< 
wheelwright's  business  on  the  property,  and  a  claim  by  him  i. 
respect  of  this  trsule  had  Ijeen  agreed  to  at  £500.  By  the  reques 
of  the  parties  the  Arbitrator  added  this  amount  to  his  award,  iui> 
the  total  of  the  award  was  thus  £2,958. 


Cosmos  Lamp  Works,  Ltd. 
In  the  Chancery  Division,  on  Friday  laat,  before  Mr.  Justio 
Sargant,  Mr.  Jenkins,  K.C,  mentioned  the  case  of  Cosmos  Lam' 
Works,  Ltd.,  against  Cosraore,  Ltd.,  and  said  this  was  a  motion  t 
restrain  the  defendants  from  using  their  present  name  in  connec 
tion  with  their  business.  The  defendants  had  shown  that  the; 
took  the  name  boud  tide,  but  they  recognised  that  confusion  migh 
arise  between  theirs  and  the  plaintiffs'  name,  and  they  were  pre 
pared  to  give  an  undertaking  to  take  another  name,  with  tb 
consent  of  the  Registrar.  Counsel,  therefore,  asked  his  Lordshi) 
to  make  an  order  staying  all  further  proceedings  on  that  under 
taking,  and  to  make  no  order  as  to  costs. 

Mr.  Ward  Coleridke,  K.C.  (for  the  defendants)  :  That  i 
right. 

His  Lordship  accordingly  made  an  order  staying  .all  pro 
ceedings. 

A  BinMiN(iHAM  Appeal  Case. 
On  October  18th,  a  Divisional  Court  of  the  King's  Bench  Divisioi 
heard  an  appeal  by  Samuel  Allsopp  &  Sons,  Ltd.,  from  a  decisioi 
of  the  Birmingham  County  Court  awarding  the  Birminghan 
Corporation  £29  lis.  Id. 

According  to  the  Birini»(iliam  Pout,  Mr.  Norman  Birkett  (fo 
Messrs.  Allsopp)  stated  that  in  March,  1917,  the  Birminghan 
Corporation  gave  his  clients  notice  that  an  electric  switch,  whicl 
stood  on  the  pavement  at  the  corner  of  two  roads  in  Birmingham 
had  been  damaged  by  a  lorry  belonging  to  them.  The  four  mei 
on  Messrs.  Allsopp's  lorry  denied  having  touched  the  switch  box,  an( 
so  liability  was  repudiated.  A  summons  was  issued  in  the  Bir 
mingham  Police  Court,  and  the  appellants  were  ordered  to  pay  £1 
and  costs,  the  maximum  allowed  by  the  Gas  Works  Clauses  Act 
The  Corporation  then  claimed  a  balance  of  £24  lis.  Id.  in  thi 
County  Court  in  respect  of  the  damage  done  to  the  switch  box,  an( 
recovered  judgment  for  the  full  amount.  The  appellants  now  sub 
mitted  that  the  County  Court  Judge  was  wrong  in  law,  and  askec 
that  his  judgment  should  be  set  aside. 

Their  Lordships  allowed  the  appeal,  with  costs. 


BUSINESS  NOTES. 


Sydney   Consulting    Engineers'     Protest.— Consulting 

electrical  engineers  of  Sydney  have  protested  to  Mr.  Ball,  Minister 
for  Works,  against  the  action  of  the  Department  in  allowing  the 
chief  enprineer  to  report  on  country  electric  lijchting  schemes. 
They  claimed  that  the  Department  was  doing  work  which  might 
be  left  to  private  enterprise. 


British  Industries  Fair,  1919. — For  next  year's   Fail 

the  Board  of  Trade  has  again  secured  from  the  Port  of  Londot 
Authority  the  great  warehouses  in  Pennington  Street.  The  Fai) 
will  open,  as  usual,  on  Monday,  February  24th,  and  wUl  remair 
open  until  Friday,  March  7th.  In  order  that  preparations  shall  il 
no  way  interfere  with  the  production  of  munitions,  the  exhibitioB 
will  again  be  restricted  to  glass  and  pottery  ;  paper,  printing,  and 
stationery;  fancy  goods  and  toys.  The  invitations  to  visitors  will  b( 
issued  by  the  Board  of  Trade,  and  admittance  will  be  restricted  tc 
hiiiui  fii/e  buyers  interested  in  the  above  trades.  Over  2,000  formf 
of  application  for  space  have  already  been  issued  to  manufactureri 
in  the  trades  concerned,  and  it  is  expected  that  the  number  of  firms 
anxious  to  participate  will  be  considerably  in  advance  of  last 
year,  when  orders  to  the  value  of  over  a  million  and  a  half  were 
placed.  Eligible  manufacturers  who  have  not  received  application 
forms  should  communicate  at  once  with  the  Director,  British 
Industries  Fair,  Board  of  Trade,  10,  Basinghall  Street,  London, 
E.C.  2. 

U.S.  Foreign  Trade  Developments. — Forty-four  manu- 
facturers, whose  domestic  sales  aggregate  S10o,OO0,OO0,  have 
formed  the  Allied  Industries  Corporation  to  develop  foreign  trade. 
Agents  representing  this  corporation  will  be  sent  to  Cuba,  Central 
and  South  America,  Porto  Rico,  the  Dominican  Republic,  tht 
Philippines,  and  the  Straits  Settlements  to  introduce  their  goods 
Combination  was  effected  under  the  recently-enacted  Webb-Pomeren< 
Act, — American  Maehinist), 


To».83.  No.  2,136,  NovKMBKR  1, 1918.]    THE    ELECTRICAL    REVIEW,  419 


List, — Messrs.  Johxsox  &  Phillips,  Ltd.,  Charlton, 
London,  S.E.  7. — Leaflet  Xo.  Tl/'47  illustrating  and  briefly  referrinpf 
to  their  coUiery  transformers. 

The   Supply   of    Electrical    Plant    for  Australia. — As 

briefly  indicated  in  our  last  issue,  a  Conference  of  the  managers  or 
engineers  of  each  of  the  authorities  supplying  electricity  on  any 
considerable  scale  in  any  of  the  six  capital  cities  of  the  Common- 
wealth has  been  held  at  Melbourne,  with  regard  to  the  importation 
of  additional  electric  plant  from  overseas. 

The  Director  of  Munitions,  in  the  course  of  a  summary  of  the 
situation,  said  that  a  supply  of  electricity  for  the  carrying  on  of 
certain  industries,  which  might  be  designated  essential  industries, 
was  obviously,  if  not  a  necessity,  at  any  rate  of  very  great  import- 
ance to  the  Commonwealth  and  to  the  Empire.  To  allow  of  a  supply 
of  electricity  to  additional  consumers,  and  to  allow  of  a  supply  of 
electricity  to  existing  consumers  being  maintained,  additional  plant 
was  required,  which  plant  could  not.  m  practice,  be  imported  from 
Europe  or  America  without  a  recommendation  from  the  Director 
of  Munitions  that  the  British  or  American  Governments  should 
issue  a  Priority  Certificate  for  the  manufacture  and  shipment  of 
that  plant. 

Up  to  the  time  of  the  Conference,  the  Director  of  Munitions  had 
received  from  each  of  the  authorities  supplying  electricity  on  a 
large  scale  separate  applications  from  time  to  time  for  Priority 
Certificates  for  separate  items  of  jilant  required  to  enable  the 
authorities  to  supply  additional  consumers  of  electricity  anl  to 
maintain  the  supply  of  electricity  to  consumers  already  connected. 

The  Director  of  Munitions  pointed  out  that  the  Ministry  of  Munitions  in 
Oroat  Britain  and  the  corresponding  department  in  America  had  recently 
stiown  signs  of  an  inclination  to  refuse  to  issue  Priority  Certificates  for. any 
new  plant  required  for  Australia.  The  Director  of  Munitions  was  inclined  to 
tliink  that  this  was  because,  from  time  to  time  in  the  past,  Priority  Certificates 
had  been  refused  for  particular  items  of  plant,  and  there  was  a  tendency,  once 
a  Priority  Certificate  had  been  refused  for  a  particular  item  of  plant  for 
-Australia,  to  repeat  the  refusal  for  similar  items  of  plant.  The  Director  of 
Munitions  also  thought  it  was  difftcult  for  the  Ministry  of  Munitions  in 
Great  Britain,  for  instance,  to  appreciate  the  fact  that  a  large  turbo-alternator 
was  of  no  use  to  a  supply  authority  without  the  boilers  required  to  provide 
steam  for  the  turbine,  and  that  the  boilers,  again,  w^re  of  little  use  without 
feed  pumps,  pipe  work,  coal  conveyors,  &c.,  such  as  were  reqtured  to  enable  the 
boilers  to  be  effectively  used. 

The  Director  of  Munitions  stated  that,  in  any  case,  there  was  an  increasing 
tendency  on  the  part  of  the  Monitions  Departments  in  Great  Britain  and 
America  to  refuse  Priority  Certificates  for  the  manufacture  and  shipment  of 
plant  for  Australia.  If  this  tendency  to  refuse  to  issue  Priority  Certificates 
was  maintaint?d,  there  was  a  possibility,  if  not  a  probability,  of  the  electricity 
supply  authorities  in  Australia  finding  themselves  unable,  not  only  to  supply 
ad<litu>nal  tniisumers  of  electricity,  but  even  to  maintain  the  supply  of  elec- 
Iri.  it\  to  t::i^tin£:  consumers.  The' Director  of  Munitions,  therefore,  suggested 
that  rcquirciuunts  in  the  direction  of  additional  plant  and  apparatus,should  be 
pooled,  and  that  if  this  were  done,  and  if  he  was  assured  that  the  list  of  require- 
ments for  the  whole  of  the  supply  authorities  was  the  minimum  practicable, 
he  would  put  forward  their  requii-ements,  as  a  whole,  to  the  Ministry  of  Muni- 
tions in  Great  Britain  and  the  corresponding  Department  in  America,  with  a 
recopimendation  that  as  they  had  reduced  their  requirements  to  what  was  abso- 
lutely necessary  to  maintain  the  supply  of  electricity  and  to  provide  for 
essential  industries.  Priority  Certificates  should  be  issued  for  the  manufacture 
and  shipment  of  all  plant  on  the  list.  The  Director  of  Munitions  made  it  clear, 
however,  that  he  could  only  pass  forward  the  list  of  requirements  with  a 
recommendation  for  the  issue  of  Priority  Certificates  if  he  were  assured 
that— 

1.  The  plant  on  the  list  would  satisfy  their  requirements  for  two  years. 

2.  The  list  contained  only  such  spares  as  were  absolutely  necessary. 

3.  That  in  future,  and  until  restrictions  were  removed,  no  additional  lamps 

or  motors  would  be  connected  by  any  of  the  supply  authorities  repre- 
sented at  the  conference,  unless  the  consumers  applying  for  the  addi- 
tional lamps,  motors,  &e.,  required  them  for  the  carrying  on  of  an 
essential  industry  or  could  be  prevented  from  using  electricity  during 
the  hours  when  the  generating  and  transforming  plant  was  most  fully 
loaded. 
It  Was  pointed  out  to  the  Director  of  Munitions  that  the  Acts  of  Parliament 
under  which  most  of  the  electricity  supply  authorities  worked,  prevented  the 
supply  authority  from  discriminating  between  one  applicant  for  a  supply  of 
electricity  and  another  applicant,  and  that,  therefore-,  under  the  law,  as  it 
stood,  a  supply  authority,  in  the  position  to  supply  electricity  to  additional 
consumers,  if  it  refused  the  supply  to  one  consumer  and  gave  the  supply  to 
another  consumer,  might  lay  itself  open  to  an  action  of  law,  and  might  find 
itself  liable  for  large  sums  of  money.    The  Director  of  Munitions  assured  them 
that  if  the  request  was  made,  the  Commonwealth  Government  would  see  to  it 
that  provision  would  be  made,  by  the  issue  of  a  regulation  under  the  War', 
Precautions  Act,  for  the  protection  of  any  electricity  supply  authority  which, 
during  the  war,  discriminated  in  giving  supplies  of  electricity  between  an 
applicant  for  a  supply  of  electricity  proposing  to  use  the  electricity  for  an 
essential  industry,  and  an  applicant  for  a  supply  of  electricity  proposing  to  use 
it  for  another  purpose  than  the  carrying  on  of  an  essential  industry. 

The  representatives  of  the  electricity  supply  authorities  in  the 
six  capital  cities  sat  in  conference  afterthe  Director  of  Munitions 
had  left,  and  passed  a  number  of  resolutions,  the  object  of  which 
was  to  prepare  such  a  list  oij  requirements  as  was  suggested  by  the 
Director  of  Munitions,  and  such  a-ssurances,  with  regard  to  the 
items  on  the  list  tjeing  the  minimum  re<iuirement8  of  the  supply 
authorities,  as  the  Director  of  Munitions  asked  for. 

Metal  Manufacturers'   Difficulties.— At  a  meeting  of 

the  Walsall  Chamber  of  Commerce  it  was  stated  that  there  was 
much  dissatisfaction  among  manufacturers  with  the  small  propor- 
tion of  metal  that  they  were  receiving  from  the  Chamber's 
Allocation  Committee  compared  with  the  extent  of  their  require- 
ments. It  was  felt  that  strong  representations  ought  to  be  made 
to  the  Government  Department  concerned  regarding  the  way  in 
which  Colonial  customers  were  being  treated  at  the  present  time. 
The  trade  was  being  driven  to  the  United  States. 

Trade   Announcements.— Messrs.    British    Electric 

Vehicles,  Ltd.,  have  removed  from  Hoghton  Street  to  their  new 
works,  Churchtown,  Southport.  Their  output  of  trucks  will  now 
be  very  considerably  increased.  We  understand  that  when  the  new 
premises  ^re  fully  fitted  up  they  will  be  turning  out  at  least  ten 
trucks  a  week. 

Messbs.  Rose  Bros,  are  opening  a  branch  in  Manchester  (25-27, 
Miller  Street)  under  the  management  of  Mr.  Harold  R.  Pearson, 
where  a  general  stock  of  electrical  goods  and  accessories  will  be 
carried. 


Strike. — What  is  stated  to  be  the  first  strike  that  has 
taken  place  at  the  B.  I.  &  Helsby  Cable  Works,  Prescot,  since  1891, 
occurred  last  week,  some  2,000  employes  being  affected.  The  men 
asked  for  a  47-hour  week,  instead  of  .>3,  and  a  -to-hour  week  for  the 
night  shift,  without  reduction  of  pay. 

The  Work  of  our  Trade  Commissioners.— It  is  announced 

in  the  Board  of  Trade  Journal  that,  in  consequence  of  represent- 
ations made  to  the  Department  of  Overseas  Trade  (Development 
and  Intelligence),  H.M.  Trade  Commissioners  in  the  British 
Empire  have  been  empowered  to  appoint  an  expert,  or  experts,  to 
examine  and  report  u]x>u  consignments  of  goods  in  respect  of  which 
a  dispute  has  arisen  when  these  goods  have  been  imported  from  the 
United  Kingdom,  or  any  other  part  of  the  Empire  that  the  Trade 
Commissioners  represent.  The  Commissioners  will  only  take  such 
action  when  retjuested  to  do  so  by  both  parties  to  the  dispute. 
Claims  arisidg  under  insurance  policies  for  goods  damaged  during 
the  voyage  do  not  come  within  the  scope  of  the  Commissioners" 
instructions. 

British  Honduras  has  been  added  to  the  sphere  of  H.M.  Trade 
Commissioner  in  Trinidad  (Mr.  A.  J.  Pavitt),  and  he  will  visit  the 
colony  from  time  to  time  as  opportunity  offers. 

Book  Notices. —  The  Emiiloner  made  its  appearance  in 
January  last  as  a  confidential  circular  issued  by  the  National 
Employers'  Federation.  With  the  October  number  it  appeals  to  a 
wider  circle,  at  the  price  of  sixpence.  It  is  published  at  2  and  3, 
Norfolk  Street.  Strand,  W.C.,  and  the  number  before  us  contains  a 
good  deal  of  matter  that  we  think  would  be  useful  to  employers 
at  the  present  time.  Its  objects  are  to  strengthen  the  relations 
between  individual  employers  and  their  federation,  and  to  present, 
tiltimately.  an  agreed  case  to  the  public. 

Modern  EiigiiieeruKi  Mensurinri  Tooh.  By  Ernest  Pull.  London  : 
Crosby  Lockwood  &  Son.  Pp.  viii  +  115,  figs.  110.  Price  4s.  6d. 
net. — This  small  book  serves  to  emphasise  the  change  which  has 
taken  place  in  workshop  practice  during  recent  years,  and  which 
has  been  forcibly  driven  home  by  war  conditions  and  the  universal 
adoption  of  repetition  methods  in  the  manufacture  of  munitions  of 
war.  Jigs  and  gauges  are  the  rule,  but  to  arrive  at  these,  accurate 
measurements  are  first  necessary,  and  the  author  describes  all  kinds 
of  shop  measuring  instruments,  explaining  very  fully  how  to  read 
micrometers  and  verniers  with  the  aid  of  many  examples,  and 
dealing  with  a  number  of  gauges  for  special  purposes.  He  then 
treats  of  limit  systems,  giving  tables  of  tolerances  and  allowances, 
and  describing  %'arious  forms  of  limit  gauges.  Finally,  descriptions 
of  the  construction  and  use  of  accurate  measuring  machines  are 
given,  a  numljer  of  tables  of  constants  used  in  mensuration,  decimal 
e<iuivalents.  i^c,  being  apjiended.  It  is  a  timely  and  useful  work, 
well  printed  and  clearly  illustrated. 

"  Handbook  of  Mechanical  and  Electrical  Cost  Data."  By  H.  P. 
GUlette  and  R.  T.  Dana.  Pp.  xvii  -f  1,732  ;  figs.  336.  1918. 
London  :  Hill  Publishing  Co.     Price  S6.00. 

"  I  Fenomeni  Elettro-Atomici  Sotto  I'Azione  del  Magnetismo." 
By  Augusto  Righi.  Pp.  xvi  +  435  ;  figs.  121.  1918.  Bologna  : 
Nicola  Zanichelli.     Price  lire  17.50. 

"Journal  of  the  American  Society  of  Mechanical  Engineers." 
October.  1918.     The  Society  :  29  West  39th  Street.  New  York. 

Liquidations. — United  Vacitm  Cleaxer  Co..  Ltd. — 

Meeting,  November  2Sth,  at  17,  Dacre  Street,  Westminster,  to 
hear  an  account  of  the  winding-up  from  the  liquidator,  Mr. 
F.  G.  Fuke. 

Rothekham  Electrical  Engineering  Co.,  Ltd. — First  and 
final  dividend  3s.  5id.  in  the  £,  payable  October  3Ist  by  OfficiSa.! 
Receiver,  Figtree  Lane,  Sheffield. 

Bankruptcy    Proceedings.— Samuel  Smith  (trading  as 

Smith  &  Sons),  electrical  engineer,  &c.,  Victoria  Square,  Widnes, 
Lancaster. — An  application  was  made  on  October  25th,  at  Liver- 
pool, for  the  discharge  from  bankruptcy  of  the  above-named 
debtor.  The  receiving  order  was  made  on  March  lOth,  1913,  on 
the  debtor's  own  petition.  The  debtor,  it  was  stated,  commenced 
business  as  a  music  and  musical  instrument  dealer  about  1890.  The 
business  appeared  to  have  been  carried  on  fairly  successfully,  and 
about  two  and-a-half  years  before  the  receiving  order  he,  although 
without  any  experience,  added  to  the  business  that  of  electrical 
engineer.  He  stated  that  two  of  his  sons  had  some  knowledge 
of  the  trade,  and  they  superintended  the  businesses,  the  style  of 
which  had  been  changed  to  Smith  &  Sons.  He  attributed  his 
position  to  ''  bad  management  of  the  business  by  sons,  which  he  was 
unable  to  check." 

His  Honour  Judge  Thomas  suspended  the  discharge  for  two  years, 
the  debit  balance  of  £6  Is.  7d.  to  be  paid  before  the  order  was 
drawn  up. 

Football. — The  Sterling  Lady  Footballers  (connected 
with  the  Da^enham  Works  of  the  Sterling  Telephone  and  Electric 
Co.).  who  were  undefeated  last  season,  are  a^ain  going  very 
strongly.  Against  Handley  Page,  at  Cricklewood,  they  registered 
their  50th  goal  of  the  season,  and  the  150th  since  their  first  game 
in  September,  1917.  This  season  they  have  scored  53  goals  to  nil, 
and  in  all  156  in  26  games  against  10. 

A  football  match  took  place  on  Saturday  last  at  the  Borough 
Polytechnic  Ground,  Heme  HiU,  between  a  team  which  irre- 
verently denominated  themselves  "  The  Old  Crocks  of  the  G.E.C.," 
and  the  commercial  apprentices  of  the  same  firm.  The  former 
team  consisted  exclusively  of  veterans  who  had  been  from  15  to 
27  years  in  the  service  of  the  company.  Their  captain  was  Mr. 
E.  A.  Joyce,  whilst  the  commercial  apprentices  were  captained  by 
Mr.  G.  W.  Towers.  The  result,  after  a  good  fast  game,  every 
minute  being  played,  was  in  favour  of  the  former  team  by  6  goals 
to  4,  whereat  there  was  much  rejoicing. 
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LIGHTING  AND  POWER  NOTES. 


Australia. — Victokia.— A  deputation  of  tlir  .Melbounic 
E.S.  Committee  has  waited  on  the  Minister  of  Public  Works  to 
ur^'i'  the  Government  to  make  an  early  decision  rejiardin^  the 
supply  of  electricity  for  the  future  ritiuirements  of  the  State.  It 
was  stated  that  in  a  few  years  the  present  plant  would  be  totally 
inadeiiuate.  and  the  Council  would  either  have  to  obtain  energy 
from  the  Government,  or  erect  a  new  station  itself,  in  which  case 
it  mi;:ht  find  afterwards  that  the  Government  luul  adopted  a 
scheme  which  would  render  the  Council  s  undertakinsr  unnecessary 
and  unprofitable.  It  wtis  desired  that  the  Government  should 
m:ike  a  statement  regardinff  the  proi>osal  to  establish  a.  central 
station  in  the  brown  coal  area  at  Jlorwell,  and  the  Minister  stated 
that  this  would  be  broufrht  l>efore  the  next  meetinjr  of  the  Cabinet. 

E.L.  Scheme*. — The  Xarracoorte  (S.A.)  Council  is  borrowing: 
*:.').000  for  the  installation  of  an  electric  li^htinj;-  plant  ;  the 
Flinders  (Victoria)  Shire  Council  is  borrowing  a:  3,(100  for  the  same 
purpose.  Messrs.  Gardiner  A:  Christie,  of  Melbourne,  beiugr  the  con- 
sultin":  enjrineers  :  a  local  company  is  beins;  formed  to  install  an 
E.L.  scheme  at  Braidwooil  (N.S.W.).— 7'c«(/<'/v,. 

Tasiiaxia. — The  Governor's  speech,  at  the  opening  of  the 
Tasmanian  Parliament,  stated  that  nefrotiations  were  proceedinpr 
for  an  early  development  of  the  King  River  hydro-electric  scheme, 
in  connection  with  the  Mount  Lyell  Co.  The  scheme  is  estimated 
to  cost  1 1.000.000.  and  will  take  three  or  four  years  to  complete, 
and  as  the  Government  is  not  in  a  position  to  undertake  the  work, 
it  is  considered  very  probable  that  the  grant  to  the  Mount  Lyell 
Co.  will  be  ratified  by  Parliament. 

Bingley. — Uxsatisfactory   Supply. — The  U.D.C.  has 

written  to  the  Keighley  Corporation  complaining  of  the  frequent 
failures  in  the  supply  of  electricity. 

Blackburn. — Proposed  Nkw  Sub-Station. — The  Cor- 
poration is  considering  the  erection  of  a  new  sub-station,  adjoining 

the  technical  school. 

Bolton. — Wages. — The  application  of  the  E.P.E.A.  that 
an  increase  of  20  per  cent,  of  the  present  salary,  plus  £90  per 
annum,  lie  granted  to  all  technical  engineers,  has  been  referred  by 
the  Electricity  Committee  to  the  town  clerk  and  the  borough 
electrical  engineer  for  report. 

Bradford. — Waoes. — The  Committee  on  Production  has 
awarded  an  advance  of  3s.  (id.  per  week  to  the  local  textile  trade 
electrical  workers,  making  a  total  advance  on  pre-war  wages  of 
2'^s.  6d.  per  week. 

Continental. — Switzerland. — The  following  announce- 
ments on  the  control  of  electric  power  have  been  made  in  recent 
issues  of  the  Ileciie'd  des  Loin  Suisses : — The  Federal 'authorities 
have  assumed  control  of  the  distribution  of  Swiss  electrical  power, 
and  will  take  any  measures  which  may  be  necessary  to  ensure  a 
rational  and  economic  use  of  Swiss  water  power.  They  will  hasten 
the  completion  of  hydro-electrical  works  under  conatriiction,  or 
arrange  for  the  building  of  new  works  for  which  concessions  have 
been  granted.  The  cost  of  these  undertakings  will  be  distributed 
among  the  users,  who  will  ultimately  benefit.  If  necessary,  the 
authorities  will  instruct  existing  establishments  to  pool  their  sup- 
plies or  to  supply  an  additional  undertaking  or  group  of  undertakings 
in  the  neighbourhood.  Where  there  is  a  shortage  of  electrical 
power  the  authorities  will  prescribe  the  necessary  economies.  In 
.  practice  the  power  stations  will  be  authorised  to  order  such 
economies  as  may  seem  fit.  but  the  interests  affected  will  have  the 
right  in  all  cases  to  appeal  to  the  authorities  against  these  private 
assessment*.  The  authorities  will  settle  all  disputes  arising  between 
the  various  undertakings  as  to  the  use  of  energy,  and  certain  enter- 
prises will  te  expressly  exempted  from  a  reduction  of  their  power. 
If  necessary,  the  authorities  may  requisition  at  fixed  prices  any 
material,  machines,  or  tools  necessary  for  the  production  or  trans- 
mission of  electrical  power. — Bo/inl  of  Trade  Juiirnnl. 

Sweden. — The  Digersbergs  Belysningstech  Kraft  Aktiebolag  is 
the  name  of  a  new  concern  formed  at  Orsa  to  establish  an  electricity 
station. 

Damascus. — ^Ve  learn   that  one  of  the  first  acts  of  the 

Arab  Administration  was  to  restore  the  electric  lighting  system  in 
the  town.  This  was  in  working  order  by  the  evening  of  October 
2nd,  although  the  plant  had  been  disused  for  weeks  under  the 
Turks.  The  tramway  service,  owing  to  incapable  administration, 
was  discontinued  in  1917.  This  service  was  also  resumed  on 
October  5th. 

Dewsbury. — Year's  Working. — The  past  year's  working 
of  the  electricity  department  resulted  in  the  credit  balance  being 
increased  from  £1,226  to  £1,309. 

Dublin. — Wages. — The  Arbitration  Court  dealing  with 
wages  claims  of  Dublin  Corporation  employes,  has  allowed  the 
extension  of  the  July  award  of  38.  6d.  per  week  to  clerks,  can- 
vassers, meter  readers,  slot  meter  collectors,  and  others  engaged 
under  the  Electricity  Committee,  and  to  the  clerical  staff  of  the 
Public  Lighting  Committee. 

East    Ham. — Year's  Working. — The  accounts  of  the 

Corporation  electricity  undertaking  for  the  year  ended  March  3l8t 
lost  show  that  the  total  revenue  amounted  to  £29,936.  against 
£27,872  in  the  previous  year,  while  the  expenditure  was 
£27,8(11,  against  £23,205.  After  meeting  capital  charges,  the  gross 
profit  of  £2.1 32  was  converted  into  a  loss  of  £2.203,  against  a  loss 


of  £214  in  the  previous  year,  and  after  adding  the  charges  for 
the  redemption  of  the  debt,  together  with  a  deficiency  of  £3,606 
brought  forward,  and  deducting  £4,250  transferred  from  the 
borough  fund,  the  total  deficiency  was  £  7,784. 

Glasgow. — Fire.— A  lire  which  broke  out  in  the  control- 
box  of  an  electric  travelling  crane  at  the  Dalmarnock  gasworks 
caused  damage  estimated  at  £35(7'. 

Glossop. — Street  Lighting. — The  T.C.  liiw>  accepted 
the  tender  of  the  Urban  Electric  Supply  Co.  for  lighting  tSe 
electric  lamps  at  the  two  fountains,  and  for  the  maintenance  of 
street  lamps  in  the  North  Roiul  and  Newshaw  Lane  districts. 

Grimsby. — Puoi-gse])  Exthnsions. — The  K.\..  Com- 
mittee suggests  that,  as  large  extensions  will  probably  have  to  be 
undertakim  in  the  near  future  at  the  electricity  works,  the  surplus 
on  the  working  of  the  department  be  transferred  to  the  i-eserve 
fund  for  that  purpose. 

High  Wycombe. — Street  Lighting. — The  restiictcil 
public  lighting  is  to  be  modified,  and  40  additional  electric  lamps 
are  to  bo  lighted. 

Iceland. — Hydho-electric  Scheme. — .\s  announced  in 

this  column  on  April  26th  la.st,  a  hydro-electric  development  of 
considerable  magnitude  is  planned  by  an  Icelandic  company, 
financed  principally  byXorwegian  interests  in  Iceland.  This  scheme 
contemplates  the  development  of  over  one  million  horse-power 
from  the  Hiver  Fjorsaavasdraget,  in  Iceland.  The  ncreessary  river 
property  has  been  acquired  by  the  company,  and  surveys  have  been 
niaile  on  the  basis  of  which  it  is  proposed  to  build  six  power  houses 
capable  of  producing  697,000  h.p.  during  low  water  and  1,1 14, 000  II.P. 
during  high  water.  The  execution  of  the  scheme  seems  to  offer 
many  difficulties  owing  to  the  great  distance  of  the  power  hou^ 
from  the  coast  and  the  lack  of  railroads.  Before  the  work  can  be 
started  it  will  be  necessary  to  build  a  railroad,  the  first  in  the 
island.  Material  for  the  farthest  inland  power  station  will  have  to 
be  transported  over  a  distance  of  40  miles. 

Lighting    Regulations.— l^ifiHTiNG   Allowances.— The 

Coal  Controller  has  decided  to  reduce  by  another  25  per  cent,  the 
lighting  allowances  in  hotels,  restaurants,  and  large  shops  in 
London  and  the  big  provincial  towns. 

To-day  is  the  last  day  for  making  applications  for  coal  and  light 
rationing  forms  in  England  and  Wales.  Later  applicants  wOl 
rei^ive  less  consideration. 

Minimum  Ch.^uge. — At  a  meeting  of  the  Controller  with  the 
representatives  of  electrical  undertakings  throughout  the  country 
it  has  been  arranged  that  the  "  minimum  charge  " — the  amount 
charged  whatever  is  used — should  extend  over  the  year,  and  not  be 
a  fixed  charge  for  each  quarter.  Where  the  quarterly  minimum  was 
5s..  and  only  3s.  worth  was  consumed,  say,  in  the  September  quarter, 
that  2s.  will  be  deducted  from  the  account  if  in  the  succeeding 
quarter,  say,  7s.  worth  is  used.  The  yearly  charge  is  not  to  exceed 
£  1,  and  where  the  charge  has  been  a  smaller  amount  that  will  now 
be  the  maximum. 

London. —  Ham.mersiiith.  —  Wages.  —  The    B.C.   has 

increased  the  war  bonus  of  the  employes  at  the  electricity  works 
from  18s.  per  week  to  20s.  per  week.  An  apjjlication  from  the 
E.P.E.A.  for  an  increase  of  20  per  cent.,  plus  £90  per  annum,  to 
technical  engineers  on  the  staff  of  the  electricity  department,  has 
been  referred  to  the  Council  of  Municipal  Authorities  Owning 
Electricity  Undertakings,  with  the  object  of  bringing  the  matter, 
if  necessary,  before  the  Committee  on  Production. 

Meters. — Owing  to  the  difficulty  of  having  the  prepayment 
meters  recalibrated  at  the  present  time  to  measure  the  new  rates  in 
force,  the  Electricity  Committee  has  recommended  the  B.C.  to  dis- 
continue the  use  of  the  prepayment  mechanism  and  to  convert  the 
meters  into  ordinary  registering  meters. 

Mains  E.\tensions. — In  order  to  supply  a  further  300  h.p.  to 
the  works  of  the  General  Stores  and  Munitions  Co..  at  Leysfield 
Uoad,  the  Electricity  Committee  has  recommended  the  B.C.  to 
extend  the  main  to  the  works,  at  an  estim.ated  cost  of  £2,700,  and 
to  purchase  three  Ill-microfarad  condensers  from  the  British 
Insulated  and  Helsby  Cables,  Ltd.,  at  £625  each,  such  condensers 
to  become  the  property  of  the  General  Stores  and  Munitions  Co. 

Kensington. — Fire. — A  gas  main  of  the  Gas  Light  and  Coke 
Co.,  at  South  Kensington,  took  fire  through  an  escape  on  Tuesday, 
last  week,  resulting  in  a  troublesome  outbreak  affecting  several 
proijerties.  About  180  ft.  of  electric  cable  of  the  Knightsbridge 
Electric  Lighting  Co.,  a  street  lamp,  a  distribution  box,  two  tele- 
phone junction  boxes,  and  60  ft.  of  the  pavement  weredamaged  or 
destroyed. 

Luton. — Year's  Working. — The  accounts  of  the.  elec- 
tricity undertaking  for  fne  year  ending  March  31st  last  show  that 
the  gross  profit  was  £16,511  and  the  net  profit  £2,203,  a  decrease 
of  £2,822.  The  income  increased  by  £8,188  and  the  working 
expenses  by  £8,792. 

New    Zealand. — Water    Power. — The    report   of   the 

Government  electrical  engineer  on  the  Arapuni  hydro-electric 
scheme  states  that  it  would  be  capable  of  producing  40,000  H.P., 
at  an  estimated  cost  of  £1,200,000.  As,  owing  to  financial  diffi- 
culties, only  a  small  portion  of  this  power  could  be  developed 
during  the  next  few  years,  the  Auckland  Provincial  Industrial 
Association  has  recommended  the  Government  to  take  over  the 
Horahora  hydro-electric  works  of  the  Waihi  Gold  Mining  Co.  This 
plant  is  cajiable  of  generating  9.O0O  H.P.,  and,  under  the  terms  of 
the  concession,  the  Government  can  take  over  the  complete  plant 
at  cost  price,  which  was  less  than  £200.000.  and  by  the  expenditure 
of  a  further  £1uo,(hmi  an  addition.al  7,000  li.P.  could  be  obtained. 
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Rotherham. — Utilisation  of  Waste  Gases. — Under 

its  new  Act,  the  Corporation  has  obtained  power  to  purchase  crude 
or  coke-oven  pras.  or  waste  heat,  from  any  company  or  person 
within  a  largre  area  surroundintt  the  town,  and  also  to  lay  mains  to 
convey  the  gas  to  Rotherham,.  The  Corporation  is  also  authorised 
to  install  grenerating:  plant  at  any  place  within  its  electricity  area 
where  it  is  able  to  obtain  waste  heat. 

South  Africa. — The  Mossel  Bay  (Cape  Province)  T.C.  lias 

appointed  a  Special  Committee  to  inquire  into  the  possibility  of 
securintr  municipal  electric  lighting,  and  the  Committee  is  making 
inquii'ies  in  various  parts  of  the  country. 

J0H.\NNKSHURG. — Mr.  J.  B.  Moffat,  who  recently  held  a  Govern- 
ment inquiry  into  the  causes  of  the  strike  amongst  the  Corpora- 
tion's native  employes,  states  that ''the  only  conclusion  that  can 
b&  come  to  is  that  the  Corporation's  European  employes  having 
secured,  as  the  result  of  a  strike,  a  very  substantial  increase  in 
their  wages,  the  natives  employed  by  the  municipality  followed 
the  example  of  the  Europeans,  in  the  hope  that  their  action  would 
meet  with  the  same  success." 

United  States.^^^'oMEX   Meter  Testers. — The  Elcr- 

triiiil  Woiiil  announces  that  the  Department  of  Labour  and 
Industry  has  refused  permission  to  the  Duquesne  Light  Co.,  Penn- 
sylvania, to  employ  women  for  the  testing  of  electric  meters,  on 
the  ground  thrtt  such  employment  "  would  not  be  proper  from  a 
moral  standpoint,  inasmuch  as  such  work  would  lead  them  into 
out-of-the-way  places." 

Weybridge.  —  Peice     Increase.  —  The   B.   of  T.  has 

refused  to  allow  the  Urban  Electric  Supply  Co.  to  increase  its 
charges  to  8d.  per  unit. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — Hawthorn  Tramway  Track. — The  dis- 
closures published  concerning  the  construction  of  the  Hawthorn 
tramway  track  are  emphasised  by  a  report  of  the  newly-appointed 
engineer  and  manager  to  the  Trust,  Mr.  S.  Robertson.  The  report 
states  that  in  many  respects  the  construction  of  the  track  was  not 
cirried  out  in  accordance  with  the  specifications  and  conditions  of 
til'  Trust.  Mr.  Robertson  made  22  test-holes,  and  found  that  in 
1^  uf  them  there  was  less  than  6  in.  of  ballast  under  the  sleepers, 
and  in  one  case  there  was  no  ballast.  The  ballast  was  dirty  and 
mixed  with  small  stones  and  mud.  The  rails  were  full  of  kinks, 
and  the  gauge  of  the  track  varied  from  correct  to  1  in.  out  of  gauge. 
In  a  switch  drain-box  it  was  discovered  that  a  pipe  leading  to  the 
culvert  was  li  in.  higher  than  that  from  the  drain-box,  being  an 
attempt,  apparently,  to  make  water  run  uphill.  On  curves,  also, 
the  rails  had  not  in  all  cases  been  bent  correctly.  Mr.  Robertson 
states  that  the  overhead  construction  was  not  in  all  cases  carried 
out  according  to  plans  ;  the  trolley  wire  should  have  been  111  ft.  6  in. 
from  the  ground,  whereas  it  varied  from  16  ft.  to  20  ft.  ;  the  wire 
was  not  straight  on  the  centre  of  the  track,  and  had  not  been  pro- 
perly set  off  at  the  curves.  The  report,  which  was  t(j  have  been 
considered  at  the  next  meeting  of  the  Trust,  estimated  the  cost  of 
extra  work  on  certain  sections  at  £7,188,  these  sections  amounting 
to  about  one-fifth  of  the  whole. — -If/''' 

MELiiOURXE. — Ye.\r's  Working. — The  report  of  the  Tramway 
£oard  for  the  year  ending  June  30th  last,  states  that  the  arbitrator 
awarded  the  sum  of  £335,000  to  the  Melbourne  Tramway  and 
Omnibus  Co.  as  compensation.  The  company  has  appealed  against 
this  assessment,  and  it  is  anticipated  that,  the  appeal  will  be  heard 
this  month.  The  action  of  the  Board  against  the  company  for 
breach  of  the  covenants  of  its  lease  of  the  tramways  from  the  Mel- 
bourne Tramways  Trust  was  initiated  in  November,  lUlil ;  the 
Board  has  now  completed  its  details,  and  is  awaiting  the  company's 
defence.  The  Board's  claim  totals  £o(i5,lS2.  In  order  to  provide 
additional  power  at  the  Richmond  power  house,  the  engines  are  to 
to  be  transferred  from  the  Rathdown  Street,  North  Carlton  power 
bouse  to  Richmond,  and  two  12.5-K\v.  motors  will  be  installed  at 
the  former  station  to  drive  the  haulage  cables.  A  contract  has  been 
entered  into  for  the  supply  of  the  motors,  which  are  to  be  manu- 
factured locally.  It  is  hoped  that  both  stations  will  be  reconstructed 
by  Janu.ary  next.  In  October,  last  year,  a  contract  was  entered 
into  with  the  Australian  G.E.  Co.  for  the  installation  of  electric 
I  lighting  on  the  cars  by  means  of  Edison  storage  batteries.  The 
work  has  begn  delayed,  but  some  of  the  material  has  now  arrived, 
and  one  section  equipped.  The  whole  of  the  27  stations  are  also 
to  be  electrically  lighted,  and  one-half  of  the  work  has  been  com- 
pleted. Owing  to  the  difficulty  of  obtaining  new  wire  ropes,  the 
Board  fears  that  some  of  the  services  may  have  to  be  discontinued. 
The  revenue  for  the  year  amounted  to  £903,020,  and  the  expendi- 
ture to  £.')14,453.  After  allowing  for  interest,  £30,000  was 
transferred  to  the  renewals  reserve  account,  and  £360,207  to  the 
appropriation  account,  which  now  stands  at  £600,227.  Passengers 
carried  totalled  113,034-. 1.57,  against  103,11S,37'.»  in  the  previous 
rear,  and  12,833,029  car-miles  were  run,  against  12,423,929  ;  the 
revenue  per  car-mile  was  16S59d.,  against  l(j'261d. 

S\  D.NEV. — New  CARs,^-The  latest  type  improved  tramway  car, 
vhich  is  on  its  t?rial,and  which  was  )mt  into  commission  on  August 
!lst,  is  on  the  model  of  the  ordinary  type  of  80-seater,  but  the 
iliding  doors  have  entirely  disaiipeared,  an^  their  place  is  taken 
ly  a  pull-down  blind,  of  the  same  type  as  has  been  used  on  the 
ipen  smokers'  seats  in  the  combination  cars,  but  of  a  much  im- 
11  o\cd  type.     On  first  sight  these  cars  appear  to  possess  more  glass, 


but  it  is  not  so,  as  the  glass  of  the  sliding  doors  is  utilised  to  take 
the  place  of  the  wood  panels,  behind  which  the  doors  used  to  slide, 
and  which  now  make  the  cars  much  lighter  and  pleasanter.  As 
these  glass  slides  can  be  pushed  up  and  down  in  summer  and  fine 
weather,  the  cars  are  practically  open  ones,  but  can  be  closed  up, 
and  yet  be  light  in  rainy  weather.  The  strap-hangers'  wants  are 
catered  for  by  wooden  bars  across  the  entire  width  of  the  car.  The 
smokers  obtain  just  half  the  accommodation  provided,  while  the 
sliding  glass  windows  are  lettered  ''  Smoking,''  which  is  equally 
visible  by  day  or  night.  Improvements  have  been  made  in  the 
destination  boards,  which  are  now  on  top  at  the  front  of  the  car, 
and  can  be  operated  from  the  inside  by  the  driver.  The  side  boards 
have  also  been  improved,  in  that  they  are  lighted  from  the  inside, 
the  same  as  those  in  front,  and  are  also  operated  from  the  inside  of 
the  car  b_v  the  conductor.  It  is  now  much  easier  for  the  driver  to 
see  passengers  getting  in  and  out,  owing  to  the  use  of  glass  side 
windows.  New  styles  of  centre  lights  have  been  added,  while  the 
cars  are  painted  the  battleship  grey,  which  has  lately  found  favour 
with  the  department. 

Bradford. — AVages. — The    application    of    the    women 

tramway  workers  for  a  wage  of  21s.  per  week  over  pre-war  rates 
has  been  met  by  the  Committee  on  Production  by  an  award  of  18s. 

Coventry. — Accident.— As  the  result  of  a  collision,  on 
Saturday,  between  two  tramcars.  a  passenger  was  thrown  off  the 
upper  deck  of  a  car  into  the  roadway,  and  killed. 

Dearne  (Yorks.). — Light  Kailwav  Order. — The  Joint 
Committee  incorporated  by  the  Deame  District  Light  Railway 
Order,  191.5,  has  applied  to  the  B.  of  T.  for  an  extension  of  time  to 
November  Sth,  1919,  for  the  completion  of  the  railway  sanctioned 
by  the  Order. 

Huddersfieid. — AVages. — Tlie  Tramways  Committee  has 

considered  an  application  of  the  Tramway  Workers'  Union  for  a 
revision  of  rates  of  pay  and  hours  of  working  of  its  employes,  and 
has  decided  that  the  scale  of  wages  be  not  altered,  and  the  question 
of  hours  and  Sunday  labour  be  the  subject  of  a  report  by  the  chair- 
man and  deputy  chairman  of  the  Committee. 

Kingston-on-Ttiames. — Accident. — Two  electric  tram- 
cars,  running  through  Cambridge  Road,  on  Thursday  morning  last 
week,  collided  at  a  point  where  double  and  single  tracks  meet. 
The  fronts  of  both  cars  were  completely  wrecked,  but  the  drivers 
escaped  uninjured.  Both  cars  carried  a  heavy  load  of  passengers, 
who  were  thrown  to  the  floor,  and  a  dozen  persons  were  more  or 
less  seriously  injured.  Three  were  taken  to  hospital,  but  the 
others,  after  treatment  by  local  doctors,  were  able  to  proceed  to 
their  homes. 

Leeds.  —  Proposed    Extensions.  —  Further  proposals 

with  regard  to  tramway  develojiments,  in  connection  with  the 
town  planning  scheme,  are  being  considered  by  the  Improvements 
Committee,  and  include  lines  from  York  Road  to  Seacroft,  from 
Killingbeck  to  Crossgates,  and  from  Harehills  to  Roundhay.  The 
Committee  favours  a  track  laid  on  sleepers  in  the  centre  of  the 
new  roads,  which  are  to  be  125  ft.  wide. 

London. — L.C.C. — The  Highways  Committee,  during  the 

three  months  ended  September  30th,  settled  937  claims  against  the 
Council  in  respect  of  accidents  arising  in  connection  with  the 
working  of  the  tramways,  at  a  cost  of  £6.744.  Of  20  other  cases 
in  which  actions  were  brought  against  the  Council,  12  resulted  in  a 
verdict  against  the  Council,  and  £956  and  costs  had  to  be  paid  ;  six 
were  decided  in  the  Council's  favour,  and  two  were  withdrawn. 

The  Committee  has  completed  arrangements  for  the  sale  of  10 
tramcars  to  the  Sheffield  Corporation,  at  £550  each. 

Arrangements  have  been  concluded  with  the  West  Ham  Cor- 
poration as  regards  overlapping  workmen's  fares,  subject  to  an 
undertaking  that  the  fares  may  be  revised  or  withdrawn  by  one 
month's  notice  by  any  of  the  parties  concerned,  as  follows  : — The 
basis  for  2d.  return  fares  to  be  that  already  in  operation  on  the 
Council's  system,  viz.,  four  sections  as  against  three  for  ordinary 
passengers  ;  the  3d.  return  fares  are  not  to  be  extended  beyond  the 
county  boundary,  but  overlapping  stages  of  approximately  the 
same  length  as  those  in  London,  are  to  be  introduced  ;  the  4d. 
stages  are  to  be  a  combination  of  two  2d.  stages,  and  a  maximum 
workmen's  fare  of  5d.  return  is  to  be  arranged. 

L.U.T.  Bill— The  London  United  Tramways  Co.'s  Bill,  which 
asks  for  powers  to  revise  fares  and  to  carry  out  financial  reorgan- 
isation and  reconstruction,  was  passed  by  the  House  of  Lords 
Committee  on  Wednesday  last. 

Ludlow. — Proi'Osed  Light  KaO^way. — A  public  meet- 
ing is  to  be  held  to  consider  the  question  of  a  proposed  light 
railway  from  Ludlow  to  Doddington,  viu  Knowbui'j'. 

Preston.  —  Parcel  Service.  —  Tramways  Commitee 
has  rescinded  a  former  resolution  to  discontinue  parcel  delivery 
on  the  tramcars. 

Slieffield. — Cable  E.xplosions. — Two  street  explosions 

occurred  in  Sheffield  recently  owing  to  the  failure  of  an  under- 
ground tramway  cable  allowing  current  to  leak  to  earth,  with  the 
result  that  the  temperature  in  the  cable  l)ox  was  raised,  and  the 
explosion  forced  the  heavy  metal  cover  off  the  box  at  two  points. 
The  exjilosions  were  followed  by  a  fire,  the  cable  insulation 
becoming  ignited. 

Worcester. — AVind  Screens. — The  City  AVatch  Com- 
mittee has  received  letters  from  the  Electric  Traction  Co.  with  regard 
to  the  provision  of  wind  screens  at  both  ends  of  the  cars.  The 
company    intimated   that    the    directors   only    agreed   to   provide 
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screens  in  view  of  the  6tron>f  pressure  put  upon  tlu  lu  by  the  Watcli 
Committee.  They  further  stated  that  sickness  aiiionj;  members  of 
the  staflf  waa  greater  on  ears  where  screens  had  been  iirovide<l  than 
where  there  were  no  screens,  and  that  the  drivers  were  quite 
satisfied  with  the  arrangements  made  by  them. 

Wrexham. — Accident. — Two  passeoirers  were  injnied 
in  a  collision  between  two  tramcars,  at  a  loop-line  junction  at 
Wrexham,  last  week. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Australia. — For  havin<j  retained  several  documents 
which  he  had  no  right  to  do.  Sydney  Paul  Morris,  who  had  been 
an  ojx'rator  in  the  wireless  telegraph  branch  of  the  Xavy  Service, 
wa-s  sentenced  to  three  months'  imprisonment,  the  accused  having 
Ijeeu  found  guilty  on  eight  charges  preferred  against  him.  No 
suggestion  was  made  that  Blorris  had  communicated  the  contents 
of  the  documents. — Sijdiwij  Morniiiij  Ilentht. 

The  Queensland  storms  a  few  months  back  did  enormous  damage 
to  telephone  and  telegraph  lines.  The  cost  of  repairs  is  officially 
set  down  at  about  £13  OdO. 

Canada. — According  to  the  Tinwtt,  Mr.  .Instice  Brunean, 
of  Jlontreal,  has  dismissed  the  petition  of  the  Marconi  Wireless 
Telegraph  Co.,  which  asked  the  Qourts  to  issue  an  injunction  to 
restrain  the  Canadian  Car  and  Foundry  Co.  from  inst.alling  certain 
apparatus  for  wireless  telegraphy  on  ships  under  construction 
for  the  French  Government  at  Port  Arthur  and  elsewhere  in 
Canada. 

Confirmation    of     U.S.     Cables.— The    United    States 

Censorship  Board  has  published  the  following  announcement : — 
"On  and  after  October  1st,  H)18,  no  confirmation  of  a  cablegram 
shall  be  allowed  to  leave  the  United  States,  its  territories,  or 
possessions  unless  it  be  in  plain  language.  On  and  after  Novem- 
ber 1st,  11I18.  no  confirmation  of  a  cablegram  shall  Ije  allowed  to 
enter  the  United  States,  its  territories,  or  possessions  unletes  it  be  in 
plain  language.  It  is  to  be  notetl  that  code  confirmations  will  not 
be  passed  by  the  Postal  Censorship  even  when  accompanied  by 
wh.it  purports  to  be  or  actually  is  a  translation  thereof."  In 
accordance  with  these  regulations  postal  packets  atldressed  to 'the 
United  States  containing  the  original  text  of  code  cal>legrams  will 
in  future  be  stopped  by  the  British  Censorship. 

Teleplione  Worli  for  Blinded  Soldiers.— The    operating,' 

of  telephone  switchboards  is  one  of  the  occupations  for  which 
blinded  soldiers  are  being  trained  by  the  Australian  Repatriation 
Department.  At  its  central  office  in  King  Street  the  Department 
has  installed  one  of  its  blind  trainers  as  a  switchboard  operator, 
with  a  view  to  submitting  his  training  to  the  test  of  practical 
work.  A  slight  modification  in  the  switchboard  hius  been  made, 
so  that  the  operator  can  feel  with  the  tips  of  his  fingers  whether 
any  particular  shutter  is  up  or  down.  When  he  hears  a  shutter 
fall,  he  passes  his  hands  over  the  board  to  discover  on  which  line 
the  call  is  being  made.  He  then  has  to  find  the  corresponding 
socket,  and  insert  the  plug  in  the  same  way  as  with  other  boards  ; 
but  he  must  do  it  by  touch  instead  of  by  sight.  The  switchboard 
is  a  busy  one,  being  connected  with  15  lines,  on  which  the  number 
of  calls  is  considerably  above  the  average.  The  operator  has  beside 
him  a  Braille  writing  set  for  Tecording  messages  and  making 
notes. — ileUjouTiie  Age. 

The  Telephone  Service. — About  1,000  operators  in  the 

London  Post  093ce  service  have  been  absent  from  duty,  and  sub- 
scribers have  been  asked  to  relieve  the  strain  on  the  staff  by 
limiting  the  number  of  calls  to  those  that  are  strictly  necessary, 
and  by  making  calls,  as  far  as  possible,  dui'ing  the  less  busy  hours  of 
the  day,  instead  of  between  lu  a.m.  and  noon,  when  the  pressure  of 
traffic  is  at  the  maximum. 

London  telephone  girls,  at  a  meeting  on  Friday  last,  passed 
resolutions  calling  for  an  immediate  increase  of  wages  and  "  the 
abolition  of  the  reformatory-like  discipline,  the  secret  observation 
tables,  and  the  use  of  stop-watches,"  and  "a  reduction  in  the 
work  per  individual."  A  resolution  was  passed  demanding  "  an 
immediate  increase  of  not  less  than  the  amounts  stated  in  the  claim 
recently  submitted  to  the  Arbitration  Board,  both  for  women  and 
men  telephonists." 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Aberdeen.— Xovember  21st.  Great  Xorth  of  Scotland 
Railway  Co.  Six  or  12  months'  supply  of  stores,  including  tele- 
graph material.     Stores  Superintendent,  S<0.  GuDd  Street. 

Bedford.  —  November  13th.  Two  water-tube  boilers, 
mechanical  stokers,  and  induced-draught  plant  for  the  Corporation. 
See  "  OflScial  Notices  "  October  4th. 

Bradford. —  Xovember  23rd.  Tramways  Committee. 
Stores  for  12  months,  including  lamp  fittings,  insulating  material, 
&c.     General  Manager, 


Dublin. — November  7th.  Ot.  Northern  Ilailway  Co.  of  ti 
Ireland.  Six  or  12  months'  supply  of  stores,  including  various  'j 
electrical  items.     See  "  Official  Notices  "  October  ISth. 

York. — Xovember  1st.  N.E.  Railway  Co.  Telejjrapli  j 
apparatus,  wire  and  line  stores  for  6  and  12  months.  Sec  "  Official  i 
Notices  '■  October  2.5th. 

CLOSED. 

Australia. — MELBoriiNi:. — City  Council  : — 

:iilO   Siiniii.  aiO-volt  mt'tei-s,  1720.— W.  G.  Watson  &  Co.,  Ltd. 

■2()0  lOanip.  2M0volt  meters,  f.'iaa ;  86  amp.  58a.  each.— Warhiirton,  Pianki, 

Ltd. 
10  ISamp.  4fi0-volt  meters,    J£1K5;  40  ai-ainp.  do.,   £187;  .10  OOamp,  dn., 

i-IC'2  ;  20  lOOamp.  do.,  £160.— Australian  General  Electric  Oo. 

—  Tcndern. 

Bradford. — Electricity  Committee  : — 

Medians,   Ltd. — Four  circulating  water  pipes,   for  Nos.  6  and  tl  turbu 

penerators. 
liertram  Thomas.— Switchboard  tor  tan  house  at  Valley  Uoad. 
Mather  A  Piatt,  Ltd. — lOO.li.ii.i'.  a.c.  motor  and  starter  tor  Valley  Road. 
British  Westinghouse  Co.— Two  I,SO0-kw.  rotary  converters  at  Bolton  Road 

London. — L.C.C.  The  Hifrhways  Committee  has  purchascil 
during  the  three  months  ended  September  .'!Oth.  21,.s00  tons  of  coal 
and  1,(100  tons  of  coke,  for  use  at  Greenwich  power  station,  at  :i 
cost  of  about  £58,:i(l0. 

-Material  tor  alterations  to  coal  shoots  for  eight  boilers  in  connection  witli 
the  huminK  of  coke,  £1,2%  ;  dismantling  existing  material  and  ereetint; 
new  on  a  time  and  material  basis  of  net  Hat  cost,  plus  25  per  cent.  - 
Babcock  &  Wilcox,  Ltd. 

St.  Pangeas.    B.C.  :— 

Two  circulating  pumps,  £2,886.— Rees  Roturho  Manufacturing  Co.,  Ltd. 
Mechanical  stoker,  fl,90fi.— Underfeed  Stoker  Co.,  Ltd. 
Completion  of  steel  work  for  coal-handling  plant  at  King's  Road  Station, 
£2,777.- Straehan  &  Henshaw. 

Salford. — Electricity  Committee.     Recommended  : — 

3;l,000-volt  trifurcating  box,  switches,  insulators,  transformer,  &c.,  in 
connection  with  the  bulk  supply  by  the  Manchester  Corporation,  £3yr.. 
— Callender's  Cable  &  Construction  Co. 

Sis  machine  stokers  aTid  accessories,  £1,170. — E.  Bennis  &  Co.,  Ltd. 

One  5O0-K.V.A.  three-pbose  transformer,  £638.  —  British  Electric  Trans- 
former Co.,  Ltd. 


FORTHCOMINQ     EVENTS. 


iber  1st.    At  7.30  p.m.    At 
ig  as  Applied  to  Kineraas," 


Junior  Institution  of  Engineers.— Friday,  Nove 
:('.!.  \ictt>ria  street.  S.VV.  Paper  on  '*  Kngineeri 
lij  Mr.  W.  E.  Dines. 

Chief  Technical  Assistants'  Association.- Saturday,  November  2nd.  At 
3  p.m.  At  Anderton's  Hotel,  Fleet  Street,  E.G.  Discussion  on  Mr. 
Murdoch's  paper  on  "  Voltage  Regulation." 

Society  of  Enfiineers  (Inc. 1.— Monday,  November  4th.  At  5.80  p.m.  At 
Burlington  House,  Piccadilly,  W.  Lecture  on  "  Obstacles  to  Post-War 
Trade,"  by  Sir  Richard  Cooper,  Bart.,  M.P. 

Institution  of  Civil  Engineers.— Tuesday,  November  5th.  At  5.30  p.m.  At 
Great  George  Street,  S.W.  Address  by  the  President,  Sir  John  A.  F. 
Aspinall ;  presentation  of  medals  awarded  by  the  Council.  CThis  is  the 
opening  meeting  of  the  100th  session  of  the  Institution.) 

National  Association  of  Supervising  Electricians.— Tuesday,  November 
5th.  At  7  p.m.  At  St.  Bride's  Institute,  Bride's  Lane,  E.C.  Paper  on 
"  Automatic  Teleplione  Switchboards,"  by  Mr.  C.  Bowman. 

Institute  of  Marine  Engineers.—  Tuesday,  November  5th.  At  6  p.m.  At 
The  .Minories,  E.C.  Paper  on  "  Boiler  Heating  Surface  ;  What  is  its  True 
Value?"  by  Mr.  G.  J.  Wells. 

Industrial  Reconstruction  Council.— Tuesday,  November  6th.     At  6  p.^ 
At  the  Institute  of  .Journalists,  Tudor  Street,  E.C.    Conference  ( 
Place  of  Conciliation  and  Arbitration  in  the  Whitley  Scheme,"  to  be  intvj 
duced  by  Mr.  E.  H.  C.  Wethered. 

Roentgen  Society. — Tuesday,  November  6th.     At  8.15  p.m.     At  the  Royi 

Society  of  -\rts,  John  Street,  Adelphi.    Presidential  Address,  by  Mr.  G. ' 
Batten. 

Institntion  of  Electrical  Engineers.— Thursday,  November  7th.  At  6  p.j 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Ten; 
Kelvin  lecture,  "  The  Dynamical  Theory  of  Electric  Engines,"  by  Mr.  L." 
Atkinson.  Presentation  of  premiums  awarded  for  papers  read  or  publif ' 
during  the  past  session. 

(South  Midland  Centre).— Tuesday,  November  6th.    At  6  p.m. 
the  Birmingham  University.    Presidential  address  by  Mr.  S.  T.  Allen. 

Birmingham   and   District  Electric  Club.— Saturday,  November  9th, 
7  p.m.     \t  the  Swan  Hotel.     Paper  on  "  Automatic  Telephones,"  by  I 
H.  W.  Dipple. 

Manchester   Association   of  Engineers. -'Saturday,    November  9th. 
(t.:JO  p.iu.     -\t    the  Grand  Hotel.     Paper  on  "  Workshop  Measurement^ 
with  special  reference  to  the  Limit  System,"  by  Mr.  W.  F.  Rhodes. 


NOTES. 

A  Magnet  Made  of  Silver.— While  iron  is  the  onl] 
metal  that  can  be  made  into  a  really  powerful  magnet,  the 
property  is  not  peculiar  to  iron.  Nickel  and  cobalt  can  both 
be  magnetised,  and  show  the  familiar  North  and  South  poles, 
like  an  ordinary  steel  magnet.  It  has  been  discovered  re- 
cently  that  sOver  can  also  be  magnetised  under  certain  cir- 
cumstances. Some  bars  of  exceptionally  pure  silver  were 
heated  to  130  deg.  C,  and  left  for  some  time  in  a  strong 
magnetic  field,  in  connection  with  some  experiments  on 
gravitational  attraction,  described  in  a  paper  read  before  'the 
Royal  Society.  It  was  afterwards  found  that  the  silver  had 
become  weakly,  but  permanently,  magnetised  by  this  treat- 
ment. __    ^iiJiti 
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Industrial  Coal  Economy. — ^The  results  of  the  industiial 
coal  economy  campaigTi  are  becoming  apparent.  From  all 
parts  of  the  country  and  from  all  classes  of  steam  iisers,  the 
Coal  Controller  daily  receives  letters  announcing  improve- 
ments of  plant,  consequent  decrease  in  coal  consumption  and 
appreciation  of  the  advisory  work  of  his  department. 

For  the  pui-poses  of  this  effort,  which  is  under  the  charge 
of  the  technical  department  of  the  Coal  Control,  the  country 
is  divided  into  areas  and  districts,  each  -with  its  engineer, 
whose  function  is  to  visit  works,  to  consult  with  and  advise 
the  management  how  to  secure  efficient  working  so  as  to  cut 
down  the  coal  consumption.  There  are  400  engineers  en- 
gaged in  this  work.  In  the  United  Kingdom  there  are  be- 
tween 40,000  and  50,000  steam  users.  Of  these,  6,800  cases 
have  been  reix)rte<l  for  attention,  and  the  process  goes  on  at 
the  rate  of  1,400  a  week. 

The  principal  directions  in  which  fuel  economy  is  being 
effected  are  by  the  improved  lagging  of  boilers  and  steam 
pities,  repair  of  defective  brick  work  in  boiler  flues,  attention 
to  leaky  pistons  and  glands,  and  the  utilisation  of  exhaust 
steam  for  heating  purposes,  and  of  the  hot  flue  gases  for 
heating  boiler  feed  water.  The  use  of  unnecessarily  high- 
grade  coal  for  steam  purposes  is  a  prolific  som-ce  of  waste. 
This  to  an  extent  which  represents  a  large  aggregate  saving 
is  being  remedied  by  the  employment  of  lower-grade  coal, 
thus  releasing  the  better  qualities  for  other  purposes. 

The  small  steam  users  who  are  using  an  excessive  amount 
of  steam,  and  consuming  an  excessive  amount  of  coal,  are 
receiving  special  attention.  In  many  cases,  where  it  has 
been  po-ssible  to  secure  the  plant,  sub.stantial  economies  have 
been  made  by  the  substitution  of  electric  motors  or  gas 
engines  for  small  steam  engines.  One  large  establishment 
e.?rtiraates  a  saving  of  40  tons  of  coal  per  week  by  means  of 
electrification . 

The  estimate  and  aim  of  the  technical  department  is  that 
without  any  general  scrapping  of  old  and  installation  of  new 
plant,  a  saving  of  5,000,000  tons  of  coal  per  annum  is  prac- 
ticable— provided  that  the  economy  movement  has  the  active 
support  and  co-operation  of  all  who  work  steam  engines, 
from  the  managing  director  to  the  fireman  who  feeds  the 
boilers. 

The  Coal  Controller  has  issued  figures  which  show  a  fur- 
ther serious  falling-off  in  the  estimated  output  of  coal  during 
the  first  36  weeks  of  this  year  compared  with  the  output 
during  the  corresiwnding  period  of  last  year;  the  net  short- 
age is  nearly  15s  million  tons,  or  about  8.8  per  cent.  It  is 
estimated  that  on  account  of  disputes  at  collieries  the  output 
of  nearly  435,000  tons  of  coal  was  lost.  The  stocks  of  coal 
at  mines  and  in  trucks  on  September  14th  of  this  year  wei'e 
about  three-quarters  of  a  million  tons  less  than  at  the  corres- 
ponding date  of  last  year. 

The  output)  has  steadily  improved  during  the  last  three 
months,  pai'tly  owing  to  the  return  of  miners  from  the  Anny, 
to  the  stoppage  of  the  holiday  season,  and  to  a.  decline  in 
the  influenza  epidemic,  yet  the  demand  for  coal  is  greater 
than  ever.  Although  the  domestic  rationing  system  is  now 
in  full  oi>eration,  and  the  public  is  loyally  responding  to  the 
demand  for  the  most  drastic  economy  in  the  consumption  of 
fuel  and  hght,  the  Coal  Controller  is  faced  with  extra  de- 
mands for  many  millions  of  tons  of  coal  for  the  requirements 
of  the  advancing  Alhed  Armies,  for  the  Navy,  and  for  the 
manufacture  of  munitions.  Even  if  peace  were  to  come 
quickly,  there  is  no  prospect  of  a  solution  of  the  coal  prob- 
lem other  than  the  economical  one. 

Electric  Arc-Welding  Schools.— Three  hundred  men 
from  the  Ordnance  Department  of  the  United  States  Army 
will  be  trained  as  electric  welders  in  the  schools  established 
by  the  electric  welding  section  of  the  industrial  relations 
group,  according  to  an  announcement  made  by  H.  A.  Hornor, 
head  of  the,  section.  These  men  will  be  used  in  the  work  of 
reclamation  of  war  materials  gathered  from  the  battlefields 
of  France.  A  special  branch  for  handling  electric  welding 
problems  and  for  training  electric  welders  has  been  estab- 
lished. The  service  is  free  to  shipbuilders,  or  those  aiding 
shipbuilders,  or  doing  important  work  for  the  Government. 
The  schools  are  at  Schenectady,  N.Y.,  New  York  City,  and 
Cleveland,  and  one  is  also  being  started  in  Philadelphia. — 
Electrical   World. 

Industrial  Councils  :  Co-ordination  Wanted.  —  Tlie 
chemical  trade,  one  of  the  first  to  apply  the  principles  of  the 
Whitley  Ee]?ort,  is  not  satisfied  merely  to  have  a  Joint  In- 
dus-trial Council.  It  now  announces  a  further  step  in  the 
appointment  of  six  "special  commissioners,"  who  are  to  be 
ready  "  on  a  telegraphic  summons  to  go  at  once  to  any  place 
in  which  a  question  has  arisen  which  cannot  be  settled  by 
the  Works  Committee  or  the  District  Council."  At  first 
glance  the  notion  of  a  travelhng  concihation  commission  of 
employers  and  trade  unionists  looks  admirable.  Procrastina- 
tion, as  we  know,  has  been  one  of  the  most  fruitful  causes 
of  unrest  in  the  past,  and  anything  tending  to  hasten  the 
hearing  of  differences  should  have  a  good  influence.  But 
there  is  ^a  danger  which  must  be  plainly  marked  at  the  outset. 
Suppose  an  establishment-worker,  an  electrician,  say,  at  some 
chemical  factory  raises  a  difficulty  which  cannot  be  settled 
without  the  intervention  of  the  travelling  Commission.  Is 
it  to  bo  within  the  power  of  the  Commission  to  order  a 
change  of  working  conditions  which  will  create  a  precedent 
for  evei7  electrician  outside  the  chemical  trade?    The  point 


is  extremely  important,  for  it  wOl  readily  be  seen  that 
whereas  such  a  change  might  affect  only  two  or  three  men 
in  a  chemical  factory,  an  electrical  factory  might  find  every 
man  in  its  employment  presented  with  a  grievance.  This 
has  always  api>eai-ed  to  us  to  be  the  fatal  weakness  of  the 
Whitley  scheme.  It  provides  no  method  of  co-ordinating 
different  trades  emplojing  the  same  classes  of  labour.  De- 
velopments like  this  are  certain  to  lead  to  trouble  unless  a 
co-ordinating  body  is  set  up.  What  is  wanted  is  a  Federation 
of  Joint  Industrial  Councils.  This  body  could  be  brought 
into  existence  at  once  through  the  more  broadly  constituted 
of  the  employers'  federations  and  the  corresponding  labour 
organisations. — The  Employer. 

Science  Expels  "  Kultur."  —  The  Inter- Allied  Con- 
ference on  the  future  of  international  organisation  in  science, 
which  met  in  London  last  month,  unanimously  adopted  a 
number  of  resolutions  dealing  with  the  withdrawal  of  the 
Allied  nations  from  existing  international  associations,  and 
the  substitution  of  new  associations  in  their  stead.  The  Con- 
ference declared  that  the  traditional  fellowship  and  co-opera- 
tion of  scientific  men  of  all  nationalities  had  been  destroyed 
by  the  atrocious  conduct  of  the  Central  Powers,  which  had 
broken  the  ordinances  of  civihsation  and  forfeited  the  esteem 
of  the  civilised  world.  Hence  the  Alhed  nations  could  not 
resume  personal  relations  in  scientific  matters  w^ith  the  guilty 
nations  until  the  latter  had  renoimced  the  political  methods 
which  had  led  to  the  atrocities  that  had  shocked  the  world. 

On  October  '23rd  the  French  Academy  of  Sciences  confirmed 
the  resolutions  above  mentioned. 

Decimal  Coinage  and  the  Metric  System.— The  Decimal 

Association  has  reprinted  a  searching  conunentary  by  Mr. 
Harry  AUcock  on  the  findings  of  Lord  Balfour  of  Burleigh's 
Committee  with  regard  to  the  proposed  introduction  of  metric 
weights  and  measures  and  decimal  coinage,  which  was  pub- 
lished in  Natvrc  of  June  6th,  1918.  With  reference  to  the 
statement  in  the  report  to  the  effect  that  though  the  use  of 
the  metric  system  had  been  permitted  for  20  years,  it  had 
not  gained  adoption,  the  author  pointed  out  that  it  was 
obviously  impracticable  for  tradespeople  and  manufacturers 
to  adopt  the  system  individually.  He  exposed  the  fallacy  of 
the  statement  that  the  adoption  of  the  metric  system  would 
involve  changes  in  the  dimensions  of  spare  parts,  &c.,  or  in 
the  equipment  and  working  of  factories,  and  i-emarked  that  if 
we  did  not  adopt  the  metric  system  outright,  w'c  should  be 
compelled  to  use  both  sy.stems  for  ever.  W'ith  regard  to  our 
export  trade,  Mr.  Allcock  jxiinted  out  that  the  British  Do- 
minions all  wished  for  the  change,  and  that  if  Great  Britain 
adopted  it,  the  United  States  would  quickly  follow  the 
example ;  in  order  to  forestall  German  competition,  we  ought 
to  act  promptly.  On  the  subject  of  decimal  coinage,  the 
author  emphasised  the  inability  of  our  existing  monetary 
system  to  cope  with  fluctuations  in  prices  without  great 
injustice  to  the  poor  in  the  case  of  low-priced  articles,  and 
he  advocated  book-keeping  with  three  columns  for  cash 
entry  as  at  present,  but  headed  respectively,  pounds,  florins, 
and  "mils,  to  avoid  the  use  of  three  figures  after  the  decimal 
point.  The  coinage  question  is  at  present  being  considered 
by  a  Royal  Commission. 

Copies  of  the  pamphlet  can  be  obtained  gratis  from  the 
Decimal  Association. 

A  general  meeting  of  the  Decimal  Association  is  to  be  held 
on  "Thursday  next, .  November  7th,  at  3  p.m.,  at  the  Man- 
chester Hotel,  Aldersgate  Sti-eet,  E.C.  1.,  to  receive  the  re- 
port of  the  Executive  Committee,  adopt  rules,  and  elect 
members  of   Committee. 

Variation  of    Resistances   at'  High   Temperatures. — 

Measiu-ing  the  electric  resistance  of  some  metallic  oxides  at 
high  temperatures  in  a  vacuum  and  in  a  nitrogen  atmosphere, 
EmU  Podszus  noticed  striking  differences  in  the  two  series. 
The  investigation  was  not  completed  as  Podszus  had  to  join 
the  army  last  year;  however,  he  gave  a  preliminary  account 
of  his  experiments  in  the  Yerhandlungen  der  Dcutsch,  Physik. 
Gesellschaft  of  October  30th,  1917.  According  to  Engineering, 
the  specimens  were  small  compressed  rods  of  the  carefully 
pui-ified  oxides,  about  1.3  mm.  thick,  10  mm.  long,  and  were 
heated  in  a  small  electric  furnace  formed  by  a  spiral  of 
tungsten  tape,  0.2  mm.  thick,  suspended  in  a  glass  globe, 
which  was  evacuated  to  1  mm.  or  2x10-*  mm.  of  mercury 
or  filled  with  nitrogen  at  atmospheric  pressure.  The  globe 
was  previously  heated  to  400  deg.  C. ;  for  the  measurements 
the  spiral  was  heated  up  to  2,000  deg.  C.  by  alternating 
currents.  The  oxides  examined  were  CaO,  MgO.  ALO3,  ThU^, 
and  further  boron  nitride  BN.  In  aU  the  cases  the 
resistance  decreased  greatly  as  the  temperatm-e  was  raised, 
in  the  case  of  calcium  oxide  from  1,330,000  ohms  at  1,510  deg., 
to  80,000  ohms  at  1,690  deg..  and  in  most  cases  the  resistance 
was  found  to  be  much  smaller  (only  about  halt)  in  the  nitro- 
gen atmosphere  than  in  the  vacuum.  In  the  case  of  alumina 
there  was  very  httle  difference  in  the  two  series,  however, 
the  resistance  being  3,380,000  ohms  at  1,550  deg.  and  410,000 
ohms  at  1,'775  deg. :  we  leave  out  the  interruediate  values. 
But  the  boron  nitride  showed  much  higher  resistances  in  the 
nitrogen  .than  in  the  vacuum,  the  figures  being :  6,000,000 
ohms  at  1,620  deg.,  1-300,000  ohms  at  1,750  deg.,  230,000 
ohms  at  1,930  deg.  in  mta-ogen.  and  700,000  ohms  and  100,000 
ohms  at  1.680  deg.  and  1,840  deg..  respectively,  in  the 
vacuum.  Dissociation  of  the  compounds  and  thermionic  cur- 
rents would  affect  the  resistance  in  addition  to  temperature. 
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Volnnteer  Notes. — lioy.u-  Eniuneeus  (Vols.),  London 
Army  Troops  Ccmpaxies. — Headquarters :  Balderton  Street, 
Oxford  Street.  W.  1. 

Corps  Orders  No.  43,  by  Lieut.Col.  C.  B.  Clay.  V.D.,  Commanding. 

Captain  of  Iht  Wm*.— Capt.  \V.  Darlcy  Beutlev. 

Xtxl  for  Jiuli/.— Capt.  K.  O.  FleminK. 

Sunday.  November  3rd.— .\nnual  musketry  course  at  Pirbright.  Parade, 
Waterloo  Station,  9  a.m.  Drill  order,  with  rilles  and  great  coats.  Mid-day 
and  tea  rations  to  l>e  carried. 

Monday,  November  4th,  to  Saturday,  November  '.ttli. — Drills  as  usual. 

Sunday.  November  10th. — Commandant's  Parade  at  Waterloo  Station,  for 
work  at  Esher,  9  a.m.  Drill  order  and  great  coats.  Mid-day  and  tea  rations 
to  be  carried. 

C.  Hi(..^ixs,  Capt.  R.E.,  Jdjutant. 

Chemical  Technology. — According  to  the  Timen,  a 
scheme  has  been  drawn  up  for  the  post-war  development,  under 
Prof.  W.  A.  Bone,  of  the  Chemical  Technology  Departpient  of  the 
Imperial  CoUe^'e  of  Science  ami  Technology  at  South  Kensington, 
involvinjr  an  outlay  estimated  at  £100,600  for  buildings  and  equip- 
ment, and  a  cost  of  not  less  than  .«;  lO.OOO  a  year  for  maintenance 
and  working  expenses.  It  is  proposed  that  the  Department  shall  be 
organised  in  four  principal  sections.  The  first  will  be  concerned 
with  the  general  technology  of  fuels,  carbonisation  of  coal,  dis- 
tillation ol  wood,  chemistry  of  coal  tar  and  its  derived  products, 
chemistry  of  gases  and  technical  gas  catalysis,  and  refractory 
materials  usetl  in  furnace  construction  and  the  manufacture  of 
ceramics,  glass,  and  cements.  In  the  second,  or  Chemical  Engi- 
neering Section,  facilities  will  be  provided  for  the  advanced  study 
of  the  operations  required  in  chemical  manufacture,  including 
fai-tory  economics  and  organisation  :  while  the  third  will  cover  the 
principal  applications  of  electricity  in  chemical  industry.  In  the 
fourth  section  various  groups  of  chemical  products  will  be  dealt 
with. 

Fuel  Economy  Exhibition- — A  Fuel  Economy  Exhibition, 
organised  by  Lady  Rhondda's  "Win  the  War"  Committee,  will  be 
opened  in  Trafalgar  Square  on  November  18th.  The  object  is  to 
show  people  how  to  economise  their  coal  and  light  rations  by 
making  use  of  the  means  to  hand  without  having  recourse  to 
expensive  patent  appliances.  No  materials  will  be  used  which 
cannot  easily  be  obtained  in  an  ordmary  household.  The  exhibi- 
tion will  be  open  for  a  week,  and  on  each  day  an  expert  will  lecture 
on  practical  means  of  economising. — T/ie  Times. 

Cable,  Electric,  D  1.— 

As  a  supplementary  bivvy-string  this  cable's  unexcelled. 

It  will  last  you  duration  and  a  day  ; 
As  a  substitute  for  headropes,  which  the  Q.M.  haa  withheld. 

It  is  useful,  for  it  does  not  break  or  fray. 

If  you're  using  Jordan  rushes  for  the  building  of  a  mess. 

Its  invaluable  for  binding  and  for  guys  ; 
And  without  it,  it  is  useless  your  endeavouring  to  dress 

Lines  of  saddles,  tents,  or  bivvies  soldierwise. 
For  a  ration  or  a  forage  dump  that  has  to  be  enclosed 

Only  angle  irons  and  cable  you  require  ; 
If  you  want  to  measure  distances,  the  Signals  are  disposed 

To  advance  you  quarters,  halves,  or  miles  of  wire. 
As  a  clothes-line  it  is  matchless  and  for  tying  roUs  of  kit  ; 

It's  been  known  to  clean  a  pipe  that  wouldn't  light ; 
It  has  lately  been  discovered  that  a  splendid  use  for  it 

Is  to  guide  patrolling  officers  at  night. 
But  for  telegraphic  purposes  this  cable  is  a  dud — 

Be  advised,  and  never  use  the  stuff  for  this  ; 
It  lies  ambushed  on  your  p.ath  and  trips  you  sprawling  in  the  mud, 

Yet  whene'er  you  wish  to  telephone — it's  "dis." 
[The    foregoing    verses    appeared    in    the  Palediiie    Xeics  for 
September    lath,    and  were    forwarded   to   us   by  Mr.   J.  H,   C. 
Brooking.     We  shall  be  glad  to  hear  from  the  author  if  he  sees 
these  lines. — Eds,  Elec.  Rev.] 

Electrical  Engineers  on  Board  Ship. — Standard  rates  of 

pay  for  our  Mercantile  Marine  have  been  settled  by  the-  National 
Maritime  Board.  The  rates  of  pay  for  electrical  engineers  are  as 
follows,  per  month  : — 

First.  Second.  Third.  Fourth. 


Single-handed  ships ... 

...     20 



— 

Two-handed  ships     ... 

...     21 

18 

_ 

Three-handed  ships  ... 

...     22 

m 

16^ 

Four-handed  ships    ... 

...     23 

Wi 

16; 

E.T.U.  Branch    Treasurer   Sentenced. — At    Lancaster 

Assizes,  on  Friday,  before  Justice  Baillache,  Francis  Fumiss  (37), 
electrician,  pleaded  guilty  to  several  indictments  for  falsifications 
of  accoimts,  forgerj-,  and  embezzlements  of  the  books  he  held  as 
treasurer  of  the  Barrow  branch  of  the  Electrical  Trades  Union, 
between  June.  11»16,  and  June,  11)18.  For  the  defence,  it  was  stated 
that  Furniss  had  a  10  years'  character  as  an  excellent  workman  at 
■Vickers's,  He  drew  £1  5s,  per  week.  He  was  sentenced  to  six 
months  in  the  second  division. 

The  Channel  Tunnel,— Sir  Arthur  Fell,  Chairman  of 
the  House  of  Commons  Channel  Tunnel  Committee,  has  given 
notice  of  his  intention  to  propose  at  ah  early  date  :  "  That  in  the 
opinion  of  this  House  the  construction  of  the  Channel  Tunnel 
should  be  undertaken  at  the  earliest  moment  after  peace,  to  cement 
the  friendship  of  the  Allies  in  Western  Europe,  to  improve  their 
means  of  communication,  and  to  promote  their  mutual  commerce." 
Jlr,  Bonar  Law  wiU  be  asked  to  afford  an  early  opportunity  for 
discussion  of  the  motion. 


Metropolitan     Association     of     Electric     Tramways 

Managers.— .\  meeting  of  the  members  of  this  .Association  was 
held  at  the  Municipal  and  County  Club,  2,  Whitehall  Court,  White- 
hall, S.W..  on  Friday  last,  when  there  were  jiresent : — Messrs, 
nimann  (East  Ham).  Hammond  (Met,  Electric).  Harvey  (llford), 
Murray  (Walthanistow),  Williams  (Erith),  Bruce  (L,C,C.),  M;ison 
(South  Met,),  Mackinncin  (London  United),  and  Goodyer  (Croydon), 
Messrs.  UUmann,  Hammond,  and  Goodyer  were  re-elected  chairman, 
vice-chairman,  and  lion,  sec,  resjiectively. 

Electric  Vehicle  Progress. — Sheffield  Corporation  pro- 
poses contributing  three  guineas  annually  towards  the  expen.ses  of 
the  Electric  Vehicle  Committee  of  the  Incorporated  Municipal 
Electrical  Association,  The  Port  of  London  Authority  is  using  an 
electric  ambulance.  Motor  appliances  are  now  used  l>y  the  British 
-Army  to  pump  out  trenches  ;  this  suggests  similar  work  in  com- 
mercial service  in  pumping  out  ditches  and  excav.ations  where  other 
forms  of  power  are  not  readily  available.  The  motor  otitfit  is 
capable  of  pumping  out  3,0O0  gallons  per  hour.  The  etjuipment 
comprises  an  Austin  2-ton  truck  with  a  separate  4J  X  (>  tour- 
cylinder  motor  of  32  rated  HP.,  mounted  in  a  body  and  directly 
coupled  to  a  compound-wound  I),C,  generator  :  three  portable  com- 
bination 20ii-volt  electric  motor  and  centrifugal  pumps,  and  reels 
of  cable  by  which  the  pumps  may  be  set  down  in  the  trenches 
while  the  truck  is  some  distance  away.  The  pumps  are  specially 
designed  to  handle  muddy  water  without  clogging,  and  the  wagon 
serves  as  a  means  of  making  the  outfit  mobile, — Tramirnii  and 
Jliiilwuij  \\'„rl,l. 

Proposed  Tunnel  to  Ireland. — On  October  2i'nd,  the 
Prime  Minister  was  asked  whether  he  could  see  his  way  to  direct 
the  Minister  of  Reconstruction  to  inquire  into  the  possibility  of 
constructing  a  tunnel  to  Ireland.  In  reply,  Mr.  Bonar  Law 
stated  that  a  Select  Committee  of  the  House  of  Commons  had  been 
appointed  to  consider  the  internal  facilities  for  transport  within 
the  United  Kingdom,  and  the  inquiry  suggested  was  covered  by  the 
terms  of  reference  of  that  Committee. 

Electric    Pig-iron   in    Italy. — Electro-Metals,   Ltd.,   of 

London,  are  putting  up  an  extensive  installation  for  the  electric 
smelting  of  iron  ore  for  Messrs,  Ansaldo,  in  Italy,  says  Iiidimi 
Eiuiiiu-eriiiq.  In  the  first  instance  there  are  to  be  two  plants  of 
4,000  H.r,  each,  and  these  will  be  followed  by  four  more  of  the 
same  size,  bringing  up  the  total  to  20,ii(i0  h,p.  The  six  plants 
together  wDl  be  able  to  reduce  1,50,000  tons  of  ore  annually.  The 
electricity  will  be  obtained  from  a  three-phase,  high-pressure  supply 
through  static  transformers,  tl^ree  of  which  for  each  furnace  will 
have  a  capacity  of  1,200  K,\',A.  each,  and  will  be  so  arranged  that 
the  voltages  on  the  secondaries  can  be  varied  between  35  and  70 
volts  in  eight  successive  stages.  The  gas  produced  will  escape 
through  openings  near  the  toil  of  the  shaft,  and  after  being  cleaned 
can  be  used  for  heating  in  the  steel  works,  A  portion  of  it,  how- 
ever, after  being  passed  through  a  dust  extractor  and  centrifugal 
washer,  will  be  forced  by  a  fan  through  tuyeres  into  the  upper 
part  of  the  furnace  chamber. 

The  Metric  System  in  Russia. — The  Russian  Govern- 
ment has  decided  to  introduce  the  metric  system  of  weights  and 
measures.  All  businesses  will  be  obliged  to  quote  their  prices 
according  to  both  the  old  and  the  new  systems,  and  the  latter  is  to 
be  introduced  by  August  21st,  lft21.  From  January  1st,  1!)25,  the 
use  of  the  old  system  of  weights  and  measures  will  be  prohibited. 

Nitrogen  from  the  Air. — Referrin<^  to  the  possibility  of 

obtaining  nitrogen  from  the  air  in  New  Zealand,  Mr,  J.  Orchiston, 
ex-chief  telegraph  engineer,  at  a  meeting  in  Wellington,  said  the 
direct  arc  process,  as  carried  on  in  Norway,  was  likely  to  be  a 
success  in  New  Zealand,  In  the  Western  Sounds  of  Otago  there 
was  abundance  of  water  power  waiting  to  be  utilised,  with  the 
great  advantage  that  Nature  had  so  placed  these  powers  that  they 
could  be  cheaply  harnessed  alongside  of  first-class  deep-water 
harbours.  A  syndicate  was  formed  in  Dunedin  over  a  year  ago  for 
the  purpose  of  promoting  the  manufactiu'e  of  calcium  nitrate  and 
other  electrochemical  productions,  but  so  far  the  Government  had 
refused  to  grant  the  use  of  the  water  power  asked  for,  although  it 
was  less  than  1  i  per  cent,  of  the  power  going  to  waste  in  that  region, 
— Sijdmy  Morning  Herald. 

Fatality. — C.   J.   Ritson,  aged   29,  of  Liverpool,  died  at 

the  Liverpool  Royal  Infirmary,  last  week,  as  the  result  bf  Ijeing 
struck  on  the  head  by  a  falling  troUey-heatl  from  a  Corporation 
tramcar  in  London  Road.  A  verdict  of  "  Accidental  death  "  was 
returned. 

Lighting  of  Flats  and  Offices.— It  has  been  brou<rht  to 

the  notice  of  the  Coal  Mines  Department  by  local  fuel  overseers 
that  many  occupiers  of  flats  and  offices  appear  to  think  that  there 
is  no  need  to  send  the  usual  application  form  to  the  local  fuel 
overseer  unless  they  use  coal.  To  clear  up  the  misunderstanding, 
it  is  stated  that  all  consumers  of  more  than  22,500  cb.  ft,  of  gas  or 
120  B.T,  units  of  electricity  a  year  have  to  apply  for  an  assessment, 
and  the  forms  can  be  obtained  from  the  gas  or  electricity  under- 
takings if  the  consumer  does  not  buy  coal. 

If  the  flat  or  office  is  part  of  a  block  where  the  heating  is  sup- 
plied by  the  landlord  or  main  occupier,  or  if  the  gas  or  electricity 
ia  supplied  by  a  sub-meter  from  the  general  supply  to  the  building, 
,  the  premises  may  be  decided  by  the  local  fuel  overseer  to  be  a  case 
for  one  joint  assessment,  and  occupiers  under  these  conditions 
should  inquire  from  their  landlords  in  the  first  instance. — The 
Tintm, 
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Inquiry. — The  makers  of  I.C.  switchgear  with  the  trade 
mark  of  "  W.V."  in  a  circle  are  inquired  for. 

Electricity  in  Agricnlture. — According  to  the  Evenimi  Xcn-g, 

experiments  which  have  been  carried  out  in  Dorset,  to  test  the 
practical  value  of  electrified  seeds,  have  resulted  in  an  unqualified 
verdict  in  their  favour.  Some  thousands  of  acres  were  sown  last 
autumn  and  spring  with  wheat,  oats,  and  barley  treated  by  the  Wolf  ryn 
electrochemical  process,  which  consists  of  soakin":  the  seed  in  a  weak 
solution  of  water  and  common  salt,  running  a  small  electric  current 
through  the  seeds  while  in  soak,  and  then  slowly  drying  them  in  a 
kiln. 

Fields  were  divided  into  sections,  and  the  electrically  treated 
seeds  and  untreated  seeds  were  sown  under  identical  conditions  as 
regards  ploughing,  manuring,  and  sowing,  and  on  the  same  day. 
The  difl^erence  between  the  two  was  most  apparent  in  the  early 
summer.  Ear,  straw,  and  tillering  were  greatly  superior  in  the 
treated  to  the  untreated.  Threshing  trials  of  crops  inspected  by 
our  contemporary's  agricultural  correspondent  this  summer  show 
results  as  follows  : — 

Mr.  Lovelace's  farm,  Piddlehinton,  Dorchester,  a  gain  of  seven 
bushels  an  acre  on  treated  Benefactor  wheat  over  untreated,  and 
sis  bushels  an  acre  on  "v^ite  oats. 

Mr.  Foot,  Bincombe  Farm,  Dorchester,  a  gain  of  fi^  bushels  per 
acre. 

Mr.  Cake,  Higher  Burton,  Dorchester  (Archer's  stiff  straw  barley), 
a  gain  of  16  bushels  per  acre. 

Mr.  Legg,  Blasherwell,  Corfe  Castle  (white  oats),  a  gain  of  18 
bushels  per  acre. 

Messrs.  S.  A:  II.  Smith,  RoUington  Farm,  Corfe  Castle,  Dorset 
(white  Abundance  oats),  a  gain  of  19  bushels  jier  acre. 

The  wheat  is  calculated  at  113  lb.  per  bushel,  barley  at  56,  and 
oats  at  12. 

Appointments  Vacant. — Draughtsman  for  the  Battersea 

B.C.  Electricity  Department ;  senior  assistant  electrical  engineers 
(74s.  +  12J  per  cent.)  for  the  North-East  f!oast :  resident  electrical 
engineer,  Rs.  700  per  month,  and  shift  engineer,  Rs.  400  per  month, 
for  the  Indian  Ordnance  Factories  Committee.  See  our  advertise- 
ment pages  to-day. 

Institution  and  Lecture  Notes., —  Electrical  Power 
Engineers'  Association.— Midland  Division.— a  North-Westcrn 
Section,  comprising  Shropshire  and  Staffordshire,  and  a  Birmingham 
Section,  have  now  been  formed  in  this  Division.  Hon.  Sec,  North- 
■Western  Section  :  Mr.  T.  Mason,  94,  Gospel  Oak  Road,  Ocker  Hill, 
Tipton,  Staffs.  Birmingham  Section  :  Mr.  W.  A.  Kitchin,  "Soho 
House,"  Soho  Avenue,  Handsworth,  Birmingham. 

The  next  smoking  concert  in  connection  with  the  Midland 
Division  will  be  held  at  the  White  Horse  Hotel,  Congreve  Street, 
Birmingham,  on  Wednesday,  the  6th  inst.,  the  chair  to  be  taken  at 
6.30  p.m. 

Association  of  Mining  Electrical  Engineers.— The  first  meeting 
for  the  session  of  the  West  of  Scotland  Branch  was  held  at  Glasgow, 
on  October  ISth.  Mr.  A.  Smellie,  the  new  president,  in  the  course 
of  his  presidential  address,  said  the  need  for  trained  electrical 
engineers  was  greater  than  ever.  The  work  of  the  future  must  be 
carried  on  by  more  economical  methods,  and  he  suggested  the 
appointment  of  officials  at  all  collieries  where  electric  plant  was  used 
whose  sole  duty  would  be  to  inspect  such  plant  and  educate  those 
entrusted  with  it. —  (jla.iijuir  Times. 

Institution  of  Electrical  Engineers  (South  Midland  Centre) 

On  Tuesday  next,  at  6  p.m.,  at  Birmingham  University,  the  new 
session  ojiens  with  the  delivery  of  the  aiddress  by  Mr.  S.  T.  Allen, 
chairman.  On  Wednesday,  November  27th,  at  7  p.m.,  Mr.  J.  H. 
Shaw  will  read  a  ])aperon  "  High-Pressure  and  High-Temijerature 
Steam  in  Large  Power  Stations." 

Illuminating    Engineering    Society,    U.S.A Included    in    the 

programme  of  the  convention  of  the  Society  to  be  held  on  October 
10th  was  the  presentation  of  "War-Time  Lighting  Economies,"  a 
treatise  prepared  by  the  Committee  on  War  Service,  and  submitted 
to  the  United  States  Fuel  .\dministration  to  serve  as  the  basis  of 
the  Fuel  Administration's  propaganda  for  economy  in  lighting  on 
the  part  of  the  public  at  large.  Copies  of  the  paper  may  be 
obtained  upon  application  to  the  general  offices  of  the  Society 
29  W.  3!lth  Street,  New  York  City. 

The  Electrical  Association  of  Australia At  a  meeting  of  the 

■Victorian  Section  on  July  2."ith,  a  paper  was  read  on  "  The  Induc- 
tion Generator,"  by  Mr.  F.  E.  Moreton,  who  said  there  were  several 
instances  in  Australia  of  induction  generators  running  in  parallel 
with  synchronous  generators  and  supplying  load,  the  magnetising 
current  being  supplied  by  the  synchronous  machinery.  A  case  on 
record  where  the  magnetising  current  was  supplied  by  the  circuit 
itself  due  to  capacity  was  somewhat  different. 

It  occurred  to  the  author  that  the  system  might  have  been  very 
nearly  resonating,  or  at  least  have  had  a  natural  frequency  some- 
where near  that  of  the  generator,  and  that  the  induction  generator 
would  then  force  the  oscillations  in  the  circuit.  To  find  whether 
this  was  the  case,  and  to  determine  some  of  the  characteristics  of 
an  induction  generator,  experiments  were  undertaken,  of  which 
details  were  given  in  the  paper.  The  author  concluded  that  the 
induction  generator  at  present  was  not  suitable  for  power  stations. 

"  The  PjRopek  Use  of  Coal  '  was  the  subject  of  a  lecture 
delivered  at  the  Central  Liberal  Club,  Dewsbury,  on  October  12th. 
by  Mr.  W.  B.  Woodhouse,  general  manager  and  chief  engineer  of 
the  Yorkshire  Electric  Power  Co.  Referring  to  the  B.  of  T.  Report, 
he  said  that  no  doubt  generation  at  large  stations  would  effect  a 
large  saving,  but  there  was  a  difference  of  opinion  as  to  the  neces- 
sity for  a  new  body  to  carry  out  the  work.     The  Leeds  Corporation, 


for  example,  considered  that  it  should  do  the  work  in  conjunction 
with  neighbours.  Other  municipalities  in  the  West  Riding  took 
the  same  view,  and  working  arrangements  had  already  been  made 
between  Sheffield,  Bradford,  and  Rotherham,  and  the  Y'orkshire 
Power  Co. —  Yorhx.  Ohserrer. 

E.T.U.  Presentation. — At  a  concert  organised   by  the 

Birmingham  District  and  Coventry  Branches  of  the  Electrical 
Trades  Union,  a  presentation  was  made  to  Mr.  J.  Kinniburgh 
(national  organiser).  Mr.  T.  Gaynor  occupied  the  chair,  and  Mr. 
.1.  W.  Ball  (general  president),  in  making  the  presentation,  referred 
to  the  progress  of  the  Union  in  the  Birmingham  district,  which 
was  due,  in  a  large  measure,  to  the  genius  of  Mr.  Kinniburgh, 
to  whom  he  handed  a  gold  watch  and  chain  for  himself  and  a  gold 
wristlet  watch  for  his  wife. 

Women  Sub-Station  Operators. — The  war  has  brought 

many  ctianges  in  c<»ntral-station  practice,  but  few  of  these 
are  more  significant  than  the  use  of  women  as  sub-station 
operators  on  the  system  of  the  Edison  Electric  Illuminating 
Co..  of  Boston,  Mass.  According  to  the  Electrical  World  of 
September  '21st,  while  as  yet  there  are  engaged  only  about 
30  women  in  this  work,  there  is  every  prospect  that  the 
number  will  be  extended.  Two  sub-stations  are  now  operated 
exclusively  by  women,  and  the  results  ai?pear  to  be  admirable 
in  every-  way.  The  sei-vice  appears  to  be  fully  as  reliable 
as  though  men  were  in  charge,  emergencies  have  been  met, 
and  the  effect  upon  the  health  of  the  oi^erators  has  been 
unifonnly  good.  The  c»mpany  distributes  energy  over  an 
area  of  700  sq.  miles,  and  for  this  rea«>n  the  sub-station 
service  is  of  great  importance.  The  Eoslindale  sub-station 
supplies  energy  for  power,  and  commercial  and  street  hghting, 
and  has  a  rating  of  3,790  kw.  at  13,800  to  2,300  volts. 


OUR   PERSONAL   COLUMN. 

The  Editiyrt  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Eleotbical  Review  posted  as  to  their  movements. 


Central    Station    Officials. — Darwcu    Corporation    received" 
94   applications  for   the   position   of  electrical  engineer,   and 
these  stand  referred  to  a  sub-committee. 

Mr.  W.  y.  Anderson,  A.M.I.E.E.,  has  been  appointed 
commercial  engineer  of  the  City  of  Birmingham  Electric 
Supply  Department. 

Mr.  J.  F.  Ckoft,  works  manager  of  the  gasworks  at  Fen- 
ton,  has  been  appointed  manager  and  secretary  of  the  Stone 
Gas  &  Electricity  Co.,  in  succession  to  Mr.  T.  W.  Saville. 

The  Aberdeen  Electricity  Committee  has  increased  the 
•salary  of  Mr.  Downie,  chief  clerk  to  the  department,  to 
i.'300,   including   war   bonus. 

Mr.  D.  Cow.4N,  station  superintendent  at  the  Croydon 
municipal  electricity  works,  who  is  retiring,  has  been  pre- 
sented by  the  staff  and  employes  with  a  gold  ring  and  pen- 
dant, and  with  a  gold-mounted  umbrella  for  his  wife. 

Mr.  S.  F.  Blyth,  station  superintendent  at  the  Great  Yar- 
mouth electricity  works,  in  recognition  of  over  20  years'  ser- 
vice to  the  undertaking,  has  been  presented  by  the  staff 
with  a  .silver  cigarette  case  and  a  vacuum  flask. 

Muph  sympathy  has  been  expressed  with  Mr.  J.  B.  Patter- 
son, acting  electrical  engineer  for  the  Laaicaster  Corporation, 
who  has  lost  his  wife  and  a  son,  aged  11  years,  w'ithin  two 
days  from  pneumonia  following  influenza. 

Mr.  J.  W.  Papworth,  who  for  the  past  11  years  has  held 
the  post  of  burgb  electrical  engineer  to  the  Stirling  (N.B.) 
Corporation,  has  resigned,  having  accepted  an  appointment 
in  the  South. 

-  General. — Six  \V.\i.  Plender  has  been  appointed  honorary 
financial  adviser  to  the  Board  of  Trade. 

It  is  announced  that  three  Labour  representatives,-  Messrs. 
Harky  Gosling,  li.  W.  Ogden,'  and  .J.^.MESi  Gavin,  have  been 
appointed  members  of  a  Provisional  Council  to  ad\'ise  the 
Department  of  Commerce  and  Industry  set  up  by  the  Board 
of  Ti-ade. 

Major  E.  Grierson,  R.E.,  who  has  now  been  moved  to 
the  H.(J.,  Lines  of  Communication,  France,  to  do  duty  as 
Staff  Otticer  for  Electrical  and  Mechanical  Services  to  the 
Deputy-Directory  of  \\'orks  (South  iuid  Central),  and  also 
to  command  the  866th  Electrical  and  Mechanical  Company, 
has  suffered  from  a  shortage  of  technical  labour,  so  he  is 
forming  a  school  of  instruction  for  electricians  and  engine 
drivers.  He  enlisted  in  August,  1914,  as  a  private,  and  saw 
active  service  in  Galliixili,  being  "mentioned  in  dispatches" 
and  promoted  to  captain. 

Roll  of  Honour. — The  Military  Medal  has  been  awarded 
to  Inspector  Norcombe  and  to  Motorman  Stevens,  of  the 
Exeter  tramway   staff'. 

Sergeant  C-  Sklf.  R.E.,  who  was  with  Messi-s.  Crompton 
and  Co.,  Ltd.,  Chelmsford,  is  reported  missing  from  the  ss. 
Lcinstcr,  .sunk  by  a  submarine. 

Pte.  J.  W.  Powell,  Sherwood  Forestei-s,  who  has  died  of 
pneumonia  while  under  treatment  for  wounds,  was  an  elec- 
trical engineer  with  the  Mansfield   Engineering  Co. 
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Sergeaiit  C.  N.  Smith,  Devonshire  Eegiinent,  who  has 
lifcn  killed  by  a  shell,  enlisted  from  the  Barnstaple  Cor- 
poration electric  liglU  works  at  the  outbreak  of  war. 

Corporal  G.,Blackshaw,  Royal  Scots,  killed  in  action,  was 
formerly  employed  by  Messrs.  Baxendale  &  Co.,  Ltd.,  Man- 
chester. 

Gunner  B.  P.  JcvKixs,  Westminster  Dragoons,  wounded 
whilst  serving  in  Palestine,  was  an  apprentice  with  Messrs. 
Dick,  Kerr  &  Co.,   Ltd.,  Preston. 

Piper  J.  fiiCH.ARDSox,  of  the  Manitoba  Regiment,  one  of 
the  new  V.C.'s,  began  his  apprenticeship  in  19.11  as  an  elec- 
trical engineer  with  the  General  Electric  Co,  at  Glasgow, 
and  remamed  with  them  till  he  went  to  Canada  with  his 
paj'ents. 

Corporal  C.  R.  Edwakds,  A.S.C,  M.T.,  who  has  died  of 
pneumonia  iu  France,  aged  '24,  was  employed  iu  the  elec- 
tricJil  repairs  department  of  the  Burnley  Corporation  tram- 
ways. 

Signaller  H.  Pennington,  King's  Liverpool  Regiment,  who 
has  been  wounded,  was  employed  at  the  Howe  Bridge  power 
station. 

Trooper  T.  Taylor,  Lancashire  Hussars,  killed  in  action, 
was  employed  by  B.I.  &  Helsby  Cables,  Ltd.,  Prescot. 

Lieutenant  H.  WamiER,  R.F..\.,  previously  missing,  now 
reported  killed,  was  employed  by  the  British  ^^'estinghouse 
Co.,  at  Trattord  Park. 

Private  G.  Wadi:,  Manchester  Regiment,  who  has  died  of 
wounds,  was  with  Messrs.  Charles  Macinto=h  «fc  Co.,  Ltd., 
Manchester. 

Sergeant  J.  Wiu.iams,  Lancashire  Fusiliers,  awarded  the 
Military  Medal,  was  employed  by  the  British  Westinghouse 
Co.,  Ltd.,  Trafford  Park. 

Private  H.  Bentley,  Highland  L.I.,  of  Great  Haywood, 
Staffs,  who  was  in  the  accountant's  department  at  Messrs. 
Siemens  Bros.,  Ltd.,   Stafford,  has  been   killed  in  action. 

Private  W.  G.  Earkey,  East  Surrey  Yeomanry,  lost  by  the 
sinking  of  the  ss.  Lcinstcr,  w'as  on  the  electrical  staff  at 
Chatham  Dockyard. 

Captain  R.  B.  Broster,  West  Riding  Regiment,  previously 
reported  missing,  now  reported  killed,  was  at  the  outbreak 
of  the  war  studying  electrical  engineering  at  the  Keighley 
Corporation  generating  station. 

Private  W.  J.  Hlrfoed,  Bedfordshire  Regiment,  killed  in 
action,  was  employed  by  the  Bristol  Coriwratiou  electricity 
department. 

At  the  la-st  Barrow  Town  Council  meeting,  the  Mayor 
moved  that  a  vote  of  condolence  be  entered  upon  the 
minutes,  and  a  copy  sent  to  Aid.  J.  P.  Smith,  J. P.,  Chair- 
man of  the  Electricity  Coumiittee,  and  a  former  Mayor  of- 
the  borough,  whose  son.  Lieutenant  Basil  Smith,  South 
Lancashire  Regiment,  had  met  his  death  in  action.  Lieu- 
tenant Smith  was  training  as  an  electrical  engineer  when  he 
joined  the  Colours.  He  fell  whilst  leading  his  platoon  in 
Salonica. 

Obituary.— Mr.  J.  O.  Callender.— Mr.  James  Oi-miston 
Callender,  whose  death  it  was  our  regretful  duty  to  announce 
last  week,  was  the  fourth  son  of  the  late  Mr.  "W.  O.  Callen- 
der, of  Bournemouth.  He  was  bom  in  1863,  in  London,  but, 
both  by  education  and  by  family  ties,  he  w-as  a  true  Scots- 
man, and  so  remained  till  the  close  of  his  lite.  He  was  educated 
at  the  Glasgow  Academy  and  in  Paris,  and  received  his  tech- 
nical training  at  the  City  &  Guilds  of  London  Institute, 
South  Kensington.  On  its  completion  he  joined  the  testing 
stall'  of  the  Callender's  Telegraph  &  Bitumen  Co.,  at  Ei-ith, 
and  was  in  charge  of  that  department  for  some  years.  Dur- 
ing that  period  he  made  several  journeys  to  France  and 
Italy,  returning  to  this  country  in  1886  with  impaired  health, 
which  necessitated  a  lengthy  voyage  to  South  Africa.  On 
his  return,  in  18.96,  he  decided,  under  medical  advice,  to 
proceed  to  New  Zealand,  where  he  resided  for  some  time  at 
Queenstown,  whose  climate  proved  very  beneficial,  with  the 
result  that  in  the  following  year  he  took  up  business  as  a 
consulting  engineer  in  Sydney,  where  .he  was  one  of  the 
pioneers  in  the  electrical  industry,  and  a  founder,  and  early 
president,  of  the  Institution  of  the  Electrical  Engineers  in 
that  continent.  During  the  14  years  in  which  he  was  resid- 
ing in  Au.'-'tralia  he  made  many  voyages,  visiting  all  parts 
of  the  Australian  Continent,  and  also  China,  Japan,  and  the 
united  States,  besides  coming  home  on  several  occasions. 
During  that  time  he  reprcK^nted  the  Callender  Co.'s  interests 
in  .Australia,  and,  in  addition  to  his  own  consulting  work, 
<^^rrled  out  several  important  contracts  for  the  home  firm  In 
]<X)n.  the  Callender's  Cable  S:  Construction  Co.  having  been 
fonned,  and  its  business  so  largely  increased,  he  returned 
to  take  a  ixxst  at  headquarters,  and  spent  the  rest  of  his  hfe 
as  one  of  the  management  of  the  company  in  lyondon. 
Owing  to  his  extensive  experience  of  the  world,  be  had 
charge  of  the  overseas  department  of  the  companv.  as  well 
as  the  general  management  of  the  extensive  contracts  which 
were  earned  out  at  home.  In  1903  the  Callender  Co.  acquired 
control  of  the  Anchor  Cable  Works  at  Leigh,  Lancashire,  and 
from  the  very  beginning  of  that  connection  Mr.  James  Cal- 
lender took  the  keenest  interest  in  the  progress  of  the  Anchor 
Work.s  which  were  entiiely  reorga-nised  under  his  direction, 
and  which  under  his  personal  .<!upervision  developed  into  one 
of  the  most  important  factories  dealing  with  rubber  insula- 


tion in  the  country.  The  Picardy  Works,  recently  con- 
structed for  the  manufacture  of  waj  material,  was  designed 
under  his  pei-sonal  care  and  supervision.  For  several  years 
past  he  has  suffered  from  indifferent  health.  In  July,  191-1, 
lie  was  in  Carlsbad,  and  only  reached  Switzerland  a  few 
days  before  the  declaration  of  war.  As  he  was  still  an  in- 
valid, he  suffered  much  during  the  dithcult  journey  home  iu 
August  of  that  year,  but  he  regained  his  strength,  and  was 
most  active  in"  his  work  untU  a  few  months  ago,  when  he 
had  a  breakdowm  which  neccssitjiti^d  his  talving  a  lengthy 
rest.  His  recovery  was,  however,  anticipated  by  his  friends, 
but  a  sudden  relapse,  after  an  operation,  took  place  on  Octo- 
ber 18th,  and  he  passed  away  iu  his  sleep  the  following  day 
at  Swanage.  He  was  an  As,sociato  of  the  Institution  of 
Electrical  Engineers,  and  a  Member  of  Council,  and  repre- 
sented his  company  on  the  Committee  of  the  B.E.A.M.A. 

The  memory  of  Mr.  James  O.  Callender  will  always 
be  reveled  at  the  Anchor  V^orks,  Ijcigh,  in  the 
development  and  success  of  which  he  t<K)k  quite  a 
fatherly  pride.  At  the  hour  of  his  funeral,  last 
Tuesday,  the  works  closed  down  for  half  an  hour,  when 
dOO  of  the  workijeople  and  staff'  attended  a  memorial  service 
in  the  works  canteen,  conducted  by  the  Rev.  L.  S.  Mur- 
dock.  Vicar  of  the  parish  in  which  the  works  aie  situated. 
The  sei"vice  opened  with  the  time-honoured  hymn  "  O  God, 
our  help  in  ages  past,"  followed  by  prayer.  A  second  hymn, 
■■  Rock  of  -Ages,"  was  sung,  after  which  a  brief  address  was 
gi\eu  by  the  Vicar,  iu  which  ho  referred  to  the  personal 
inlluence  the  late  Mr.  Callender  had  ex<;x-ted  on  all  with 
whom  he  came  in  contact.  Those  who  were  present  when 
the  canteen  was  oi)eucd  two  yeare  ago,  he  said,  would  re- 
member the  almos't  boyish  joyfulness  of  Mr.  Ciillender'a 
demeanour  on  that  day,  when  he  seemed  to  be  quite  one  of 
them.  Interested  as  ho  was  in  all  those  who  had  taken  up 
arms  for  our  country,  and  in  those  from  the  Anchor  Works 
who  had  given  their  lives  in  the  great  cause,  he  looked  for- 
ward to  .1  happier  gathering  when  Peace  was  proclaimed. 
They  at  Leigh  felt  his  loss  very  deeply,  and  mourned  with 
those  who  were  near  and  dear  to  him.  The  sci-vice  was  im- 
pressive. The  singing  was  led  by  the  Anchor  Musical  So- 
ciety. Mr.  J.  Bowyer,  works  manager,  represented  the 
Anchor  Works  at  the  funeral.  Two  large  wreaths,  one 
taking  the  appropriate  form  of  an  anchor,  were  sent  by  the 
workpeople   and   staff. 

Mr.  G.  CoKi'iELn.— The  death  occurred  on  October  19th  of 
Mr.  George  Corfield  (of  Coi-ficld  &  Cripwell,  Balfour  House, 
E.G.)  in  his  51st  year. 

Mr.  G.  V.  Lavcock. — Mr.  Guy  V.  Laycock,  an  electrical 
engineer,  who  was  in  business  at  Huddersfleld  for  six  years, 
passed  away  on  October  2.5th  at  a  nursing  home,  aged  .36 
years. 

Mr.  M.  E.  Cdbwen. — Mr.  MaskeU  E.  Curwen,  European 
manager  of  the  J.  G.  Brill  Co.,  died  .suddenly  at  Philadelphia 
on  October  1st. 

Mr.  F.  W.  Hbaton. — We  regret  to  record  the  death  of  Mr. 
F.  W.  Heaton,  of  Manchester,  in  his  .52nd  year.  Mr.  Heaton, 
who  was  w-ell  known  in  both  the  electrical  and  the  mecha- 
nical engineering  industries,  was  managing  director  of  Messrs. 
Heaton  &  Smith,  Ltd.,  Salford  Switeh  Works,  Salford.  and 
later  of  Heaton  &  Co.  He  was  the  pioneer  of  many  present- 
day  electrical  specialities. 

Mr.  E.  J.  DocxER.— Mr.  E.  J.  Docker,  head  storekeeper 
of  Messrs.  Drake  &  Gorham.  Ltd.,  Long  Acre,  W.C.  2,  died 
from  influenza  and  pneumonia  on  October  22nd  at  the  age 
of  35  years. 

Mr.  E.  Bennis. — We  regret  to  record  that  Mr.  Edward 
Bennis,  founder  of  the  well-known  firm  of  E.  Bennis  &  Co., 
has  pa.ssed  away  ;it  the  age  of  81  years. 

Will.— The  Late  Col.  F.  J.  G.  Murray,  a  direetor  of  the 
Calcutta  Electric  Supply  CoiT)oration,  Ltd.,  left  £902,333 
gross,  and  £894, 195  net  personalty. 


NEW     COMPANIES     REQISTERED. 


Howard,  Rawson  &  Co.,   Ltd.   (151,759). — Private  com- 

p;iny.  K,>(;istcr«l  October  24lh.  C.ipil.-il,  £5,000  in  £1  sh-ires  (500  deferred). 
To  take  over  tlie  business  of  scientific  ghiss-blowcrs  carried  on  bv  Ho\Viir<I 
Kawson  &  Co.  at  21b,  Pond  Pl.-icc,  S.W.  3,  and  to  carry  on  the  business  of 
manuf,-icturers  of  all  liinds  of  Klassware,  appamlus,  and  appliances,  Sir.  The 
subscribers  (each  with  one  share)  arc  :— G.  Howard  Baker.  73,  Hoythrop 
Street.  .Soulhfields.  S.W.,  scientific  glass  manufacturer;  W.  Pearce,  5,  Del- 
vino  Road,  Parsons  Green,  S.W.,  scientific  glass  manufacturer;  J.  .S.  Allen. 
.'>2.  Clarendon  Road,  Lewisham,  paper  mercliant;  T.  P.  Parkes,  114.  Wick- 
ham  Road.  S.W.  4,  l.nboratory  furnishiir.  The  first  directors  arc  to  be 
appoinli-d    by    the   subscribers.    "  R.-gistered    office:    10,    Hush    l.ane,    E.C.  4. 

British  Steel  Corporation,  Ltd.  (151,781). — Private  corn- 
pan; .  Registered  October  2Blh.  Capital,  £1,000,000  in  £1  shares.  To  carry 
pn  the  business  of  iron  smelters,  engineers,  metallurgists,  manufacturers  of 
nnd  dealers  in  iron  and  steel  in  all  tlieir  branches,  of  castings,  bars,  blooms, 
billets,  plates,  sheets,  .-nnd  any  otjler  form,  and  of  any  product  of  iron  and 
steel  in  combination  with  any  other  metal,  coaters  of  any  of  the  above  by 
galvanising  or  olhej-wise  with  zinc,  tin,  lead,  or  any  other  metals  or  alloys, 
colliery  proprietors,  tinplate  merchants,  agents,  brokers,  miners,  &'C.  The 
subscribers  (each  with  one  share)  are  :— R.  V.  Vass.ar-Smith.  Charlton  Park, 
Charlton  Kings,  Glos..  banker:  J.  C.  Davies,  The  Mount,  Gowerton.  Glam., 
ironmaster;  J.  R.  Wright,  Hendrefoilan,  -Skettv,  Glam.,  ironmaster;  R. 
■I'ihien  Smith.  13,  Upper  Urook  Street,  Londoii,  colliery  proprietor.  All 
directors  must  be  Hritish  subjects,  and  other  provisions,  in  form  approved 
by  the  Board  of  Trade,  are  inserted  in  the  Artkles  with  a  view  to  exclud- 
ing   foreign   control.     Registered   office :    70,    Lombard    Street,    E.C. 
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George  W.  Green  &  Co.,  Ltd. — Debenture  dated  October 

8th,  1918,  charged  on  tne  company's  undertaking  and  property,  present  and 
luture,  including  uncailnl  capital,  securing  £300.  Holder  :  G.  W.  Green, 
IJ.    Morllakc    Road,    Kew. 

ReeS'Roturbo   Manufacturing   Co.,   Ltd. — Satisfaction   in 

lull  ..n  Oilohcr  1st.  1918,  of  debentures  .dated  June  Ist,  1916,  securing 
il^j.UOU,    £100,000,    and    £17,000    respectively. 


CITY     NOTES. 


At  the  annual  meeting,  Sir  J.  Demson- 
liasltru  Kxtension,  Pender,  K.C.M.G.,  said  that  the  gross  re- 
Australasia  and     ceipt*  for   1917    were   £1,508,000,    an   in- 
China  Telegraph  crease   of    £287,000,    due    to   the    greatly 
Co.,  Ltd.  increased  traffic  all  over  the  system.    The 

working  and  other  expenses  amounted 
to  £.55-2,000,  an  increase  of  £122,0a), 
i-buning  an  increased  net  revenue  of  £16-5,000  for  1917. 
The  company's  holding  in  War  Loan  and  National  War 
Bonds  amounts  to  a  total  of  £1,668,000.  The  20  years'  con- 
cession granted  to  the  company  by  the  Spanish  Government 
in  1897  for  providing  and  maintaining  under  a  .subsidy  ar- 
rangement, cable  communication  between  Manila  and  the 
islands  of  Iloilo  and  Cebu  (Vi-siiyas),  expired  in  November 
last,  when  the  company's  st-ations  in  those  islands  were 
closed.  The  reason  for  this  action  was  that  the  United 
States,  having  taken  over  the  Philippines  from  Spain  after 
the  w'ar  between  the  tw'o  countries,  soon  after  the  concession 
was  granted,  and  having  subsequently  laid  a  network  of 
Government  cables  between  the  principal  islands,  considered 
the  renewal  of  the  concessionary  arrangement  unnecessary. 
The  company's  cables  between  Iloilo,  Cebu,  and  Manila  had 
siiiv-e  been  picked  up  for  utilisation  elsewhere,  after  being 
iiii.'wed  at  the  company's  cable  depot  at  Singapore.  The 
■company's  traffic  greatly  expanded  in  the  early  days  of  the 
war  through  the  Government  restriction  of  coding  facilities, 
and  later  on,  when  the  postal  delays  caused  by  the  with- 
drawal of  .shipping  for  war  purposes  made  cabling  more 
necessary  than  ever,  an  additional  strain  was  placed  upon  the 
cables,  which  was  accentuated  by  the  troubles  in  Russia 
preventing  the  Great  Northern  Co.  from  carrying — as  in 
pre-war  days — their  share  of  the  China  and  Japan  traffic. 
Nevertheless,  theii-  staff  had  successfully  coped  with  this 
extra  work,  although  heavy  delays  were  unavoidable.  When 
the  war  was  over  he  might  be  able  to  go  more  closely  into  . 
some  details  which  would  be  of  the  greatest  interest. 

Replying  to  questions,  the  chairman  said  that  he  was  not 
going  to  prophesy  about  wireless  telegraphy  or  what  it  would 
do.  He  had  .seen  the  report  that  a  message  sent  by  cable 
a.s  well  as  by  the  wireless  w-as  delivered  more  quicklyby  the 
wireless.  It  was  very  easy  for  the  wireless  system  to  send 
messages  with  an  absolutely  free  hand,  because  they  w'ere 
cabling  no  tralSc.  The  cable  companies  would  be  very  glad 
^at  least,  at  the  present  time — if  the  wireless  system  "would 
come  in  and  relieve  them  of  some  of  their  traliflc.  That  would 
be  a  great  boon  to  the  public,  both  as  regards  commercial 
and  private  messages.  The  past  year  had  been  a  good  one, 
"but  he  would  like  to  see  some  reduction  in  delays.  The 
companies  had  not  raised  a  single  cable  rate.  The  "revenue 
had  been  made  under  the  old  rate,  and  that  was  saying  a 
gooil  deal,  because  many  of  the  Governments,  both  at"  home 
and  in  other  countries,  had  increased  their  rates  vei-y  materi- 
ally. 

Presiding   at   the   annual   meeting*    on 
Eastern  Telegraph    Octoljer  2.3rd,   Sir  John  Denison-Pender 
Co.,  Ltd.  said  that  the  total  revenue  was  £2,901,579, 

which  is  £382.296  more  than  the  previous 
highest  re<-ord,  attained  in  1916.  The  total  working  expenses 
were  £1,262,316,  or  £202,373  more  than  for  last  year.  The 
anjount  payable  for  income  tax  and  excess  profits  duty  was 
£659.581,  an  increase  of  £213,292.  They  were  able  to  make 
the  same  contribution  to  the  general  reserve  fund  as  in  1916, 
viz..  £.500,000,  while  maintaining  the  payment  of  a  dividend 
and  bonus  on  the  ordinary  stock  at  8  per  cent.,  free  of  income 
tax.  Payments  to  staff  and  other  expenses  in  connection 
with  the  war  were  £170.744,  an  increase  of  £92,310.  A  still 
i  further  increa.se  has  taken  place  during  the  present  year. 
The  work  of  their  stalF.  both  at  home  and  abroad,  on  land 
and  on  'sea.  throughout  the  wai-  had  been  of  a.  most  strenuous 
nature,  and  tliey  had  been  called  upon  to  work  long  hours, 
sometiiiie.s  under  circumstances  of  discomfort  and  danger; 
but  they  had  always  responded  with  cheerfulness  to  the 
'1 'iiiands  nf  the  Government,  with  a  full'  knowledge  of  the 
vit.il  importance  of  the  service  due  to  the  Empire  and  to  the 
Allies. 


The  general  reserve  fund  now  amounted  to  over  2i  millions. 
The  fund  was  principally  required  to  meet  the  cost  of  renewals 
of  cables  and  for  additional  sections  to  meet  the  ever-growing 
demands  for  extra  capacity  to  deal  with  the  increasing  volume 
of  traffic.  They  had  expended  for  this  purpose  during  the 
17  years  prior  to  the  war  on  an  average  nearly  £300,000  per 
annum.  Although  they  had  incurred  considerable  expendi- 
ture on  acxount  of  repairs  to  cables  since  the  war  st-arted, 
the  conditions  had  been  such  as  to  prevent  the  carrying  out 
of  renewals  or  the  laying  of  new  commercial  sections.  At 
times  it  seemed  almost  impossible  to  get  through  the  work, 
but  so  far  they  had  been  able  to  maintain  satisfactory  Govern- 
ment service;  but  it_was  not  surprising  if  on  occasions  con- 
siderable delay  took  place  in  the  receipt,  transmission,  and 
delivery  of  commercial  correspondence.  As  soon  as  normal 
conditions  again  prevailed  they  must  be  prepared  to  incur 
heavy  expenditure  and  at  once  proceed  with  the  work  which 
had  been  suspended  during  the  last  four  years,  in  spite  of  the 
greatly  increa.sed  cost  of  cable  which  would  continue  for 
Kome  time.  Therefore,  this  general  reserve  fund  should  be 
built  up  as  much  as  possible  to  meet  the  very  heavy  with- 
drawals which  must  take  place,  they  hoped,  in  the  near 
future.  The  growth  of  the  various  companies  and  the  in- 
crease in  the  work  necessitated  the  appointment  of  some  one 
to  assist  in  the  administrative  work  of  the  Eastern  Co.  The 
conditions  arising  from  the  war  had  naturally  brought  them 
into  close  touch  with  Government  departments.  The  main- 
tenance of  their  sj-stem  and  the  safety  of  their  ships  had 
been  the  special  care  of  the  .\dmiralty,  and  in  the  course  of 
their  relations  with  that  department  he  had  many  oppor- 
timities  of  realising  the  particular  qualifications  of  Capt. 
II.  W.  Grant,  who,  when  war  broke  out  and  for  some  time 
after,  was  in  command  of  H.M.S.  Hampshire  in  Eastern 
waters  and  the  Grand  Fleet,  but  who  was  ultimately  called 
to  the  .\dmiralty  War  Staff  at  Whitehall,  where  for  some 
two  or  three  years  ho  (the  speaker)  was  in  almost  daily  com- 
munication with  him,  with  the  result  that  in  December  last 
the  board  applied  to  the  Admiralty  for  permission  to  offer 
this  gentleman  a  position  of  managing  director.  Their  lord- 
ships, appreciating  the  benefit  which  would  be  bound  to 
result  both  to  the  Naval  service  and  the  Eastern  Telegraph 
Co.  by  the  latter  obtaining  the  services  of  Capt.  Grant,  re- 
leased him  as  soon  as  he  could  be  spared  from  the  important 
duties  on  which  he  was  engaged,  and  they  elected  Capt. 
Grant  a  managing  director  in  March  last.  The  condition  of 
affairs  set  up  by  the  war  was  wholly  unprecedented.  The 
demands  of  the  State  for  the  prompt  treatment  of  its  tele- 
grams were  at  times  almost  overwhelming,  but  its  interests 
must  be  the  fii'st  consideration.  The  claims  of  the  general 
public  through  the  medium  of  the  Press  during  the.se  stirring 
times  also  imposed  upon  them  an  additional  burden.  The 
foiTnalities  of  censorship  must  affect  the  prompt  dispatch  of 
Press  and  commercial  t-^legrams  to  a  considerable  extent. 
These  adverse  conditions,  together  with  the  difficulties  of 
maintaining  their  cables,  seriously  reduced  the  promptitude 
of  a  service  which  in  normal  times  was  proverbial  for  speed 
and  accuracy.  They  were  doing  eveiwthing  that  was  hu- 
manly possible  to  carry  the  exceptional  traffic  thrown  on 
their  system  through  war  conditions,  which  included  the 
interruption  of  two  very  important  systems  to  the  East,  viz., 
the  total  closing  down  of  the  Indo-European  line  through 
Germany  and  Ru.ssia  to  India,  and  the  interruption  of  the 
Great  Northern  system  through  Russia  to  China  and  Japan. 
In  pre-war  times  those  two  companies,  although  in  no  way 
under  their  working  control  and  not  included  in  the  cable 
association  under  that  roof,  worked  with  them  in  such  a 
manner  that,  when  one  of  them  foresaw  delay  owing  to  a 
partial  temporary  interruption  of  it.s  service,  it  handed  traffic 
over  to  one  or  both  of  the  others  if  they  happened  to  be  in 
a  more  fortunate  position  at  the  time,  thus  ensuring  regular 
and  speedy  transmission  in  the  interests  of  the  telegraphing 
public.  The  chaii-man  said  that  the  problems  which  would 
confront  them  on  the  conclusion  of  peace  would  demand  a 
great  deal  of  energy  and  concentration  on  the  part  of  the 
whole  of  the  staff. 

Mr.   A.   Binnic  presiding  at  the  annual 

Eiinoid,  Ltd.  meeting  said,  in  spite  of  the  continual 
rise  in  cost  of  manufacture,  the  profits  for 
the  year,  £34.000.  showed  an  increase  of  £14,000.  The  in- 
du.s-ti-y  was  a  new  one.  -and  a  key  industry  upon  which  many 
other  industries  depended  for  raw  material.  The  .sales  in  the 
la.st  six  inonths  were  35  per  cent,  greater  than  for  the  first 
six.  Their  only  anxiety  was  the  constant  rise  in  the  cos-t 
of  ra.w  material  and  working  expenses.  Their  reserve  at 
August  .31st  was  nearly  50  per  cent,  of  the  share  capital  at 
that  date.  This  had  been  achieved  in  three  ye^ars.  There 
was  at  present  nothing  to  prevent  a  renewal  of  unfair  com- 
l>ctitiou  from  abroad  after  the  war.  They  heard  of  various 
reconstruction  programmes  for  preventing  unemployment. 
A  biisiness  programme  would  encourage  new  industries  em- 
ploying skilled  labour  and  hght  labour  at  home  instead  of 
abroad.  New  industries  set  up  here  now  had  to  face  a  form 
of  taxation  which,  while  the  war  lasted  rendered  sound  finance 
impossible.  and_  there  was  no  piomise  of  protection  from 
unfau'  competition  afterwards.  'Ihat  programme  would  not 
attract  inventive  ability  or  retain  it  here.  If  we  did  not 
regulate  imports,  imports  would  regulate  the  conditions  of 
jiroduction  here  to  the  detriment  of  both  capital  and  labour. 
A  dividend  of  lOd.  i^er  share  (163  Iier  cent.),  free  of  tax,  was 
declared. 
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Claad  Hamilton,  Ltd. — According  to  ihc  "  Financial 
Times,"  »  ilivnUml  of  7J  ix-v  cent.,  and  a.  honus  of  5  per 
cent.,  on  the  ordinary  shares  are  Ui  be  paid,  alter  providing 
for  dopreciation  and  writing  .i'l,000  off  investments.  ±'9,118 
is  canied  forward. 

International  Light  &  Power  ^Co.,  Ltd.— Dividend  of  3 
per  wnt..  Uss  Hntish  incoino  t.ix?,  on  the  preloience  shares, 
lor  six  months,  on  acinunt  of  accrued  arrears.— K/iiaHciuJ 
Tinieis. 

Bruce  Peebles  &  Co.,  Ltd. — Intirini  dividend  at  the  rate 
of  7J  per  cent,  per  annum  on  the  preference  .shares  for  the 
half-year  ended  June. 

Trafford  Park  Lstates,  Ltd. — Dividend  G  per  cent.;  carry 
forward   £r>S:iIi. 

Calcutta  Electric  Supply  Corporation,  Ltd. — Interim 
dividend  at  the  nU.e  of  7  i)er  cent,  ix-r  annum  (3s.  6d.  p<^r 
share),  less  income  t-ax,  on  the  onhnary  .-hares  for  the  half- 
year. 

Calcutta  Tramways  Co.,  Ltd. — Interim  dividend  of  2A 
per  c*nt.,   fre*-:  of  in,come  tax,   on   the  ordinary  shares. 

Babcocli  &  Wilco.x,  Ltd. — Interim  clividcnd  of  6  por  cent., 
free  of  tax. 

Westinghouse  Brake  Co. — Interim  <livid(n<i  of  5  per 
cent.,  less  tax,  on  the  ordinary  shares. 

Anderson  Foundry  Co.,  Ltd. — Interim  dividend  4s.  6d. 
per  share. 

Parsons  Marine  Steam  Turbine  Co.,  Ltd. — A  final  divi- 
dend of  15  per  cent,  is  recommended,  making  25  per  cent. 
for  the  year,  free  of  tax. 

British  Columbia  Klectric  Railway  Co.,  Ltd. — Five  per 
cent,   on   the  cumulative  i>er|H'tiial  preference  stock. 


STOCKS     AND     SHARES. 


TuESD.^Y  Evening. 
Markkts  in  the  Stock  Exchaj^.ge  remain  good,  the  military 
and  diplomatic  developments  causing  great  satisfaction,  and 
encouraging  a  general  atmosphere  of  buoyancy.  Attention 
is  keenly  directed  to  after-the-war  possibilities.  A  falling-off 
in  subscriptions  to  National  War  Bonds  is  due  to  the  exijec- 
tation  that  the  war  may  be  over  by  Christmas-time.  Electric 
lighting  shares  are  much  Jn  favour  amongst  those  who  used 
to  support  them  in  days  bygone.  Home  EaOway  stocks  have 
brisked  up  considerably. 

Marconis  have  been  again  on  the  rise.  The  parent  shares 
went  over  5,  and  the  preference  gained  7s.  6d.  at  4J.  Ameri- 
cans advanced  smartly  to  33s.  6d.,  but  Marconi  Marines  and 
Canadians  follow  slowly,  the  respective  prices  being  3  15/32 
and  14s.  Od.  respectively. 

Other  members  of  the  cable  group  are  mostly  holding  their 
prices,  without  much  change  in  the  quotations.  Eastern 
Extensions  and  Western  Telegraphs  have  lost  J  apiece.  Globe 
preference  are  an  equal  aiuount  to  the  good.  Orientals  have 
run  up  to  35,  showing  a  gain  oi'  3s.  9d. 

While  the  Horoe  Railway  steam  stocks  are  advancing,  the 
Underground  list  is  rather  dull.  The  income"  bonds  have 
eased  off,  and  Metropolitans  are  heavy.  'Bus  "  A  "  shares 
are  more  buoyant,  however,  like  most  other  more  or  less 
.^pecidative  issues  round  the  markets.  Anything  which  pro- 
mises a  "  run  for  the  money  "  is  as.=ured  of  a  following  in 
these  pre-peace  days. 

Coimty  of  London  Electric  ordinary  have  risen  to  Jla, 
which  is  fully  25s.  higher  than  they  stood  a  fortnight  ago. 
The  preference  have  advanced  ±'10.  London  Electrics  are 
shglitly  harder  at  1  5/16.  Charing  Cross,  with  J  rise,  are 
more  .satisfactorily  sold  than  boucht,  and  the  shares  in  the 
West  End  companies  are  decidedly  strong.  Notting  Hill  pre- 
ference rose  i  to  Hi.  The  principal  gain  has  been  secured  by 
Citys.  wiiich  are  10s.  up  at  13J.  While  there  are  no  quotable 
changes  in  the  other  shares,  prices  actually  are  better  tfian 
look,   and   in   some   cases  can   be   sold   well   above  the 
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niuldle  quotations.  The  manufacturing  group  is  quiet,  and 
the  recent  activity  has  died  down  to  some  extent  in  siich 
shares  as  Edi.sons  and  those  which  were  eagerly  purchased 
at  the  beginning  of  October.  At  the  same  time,  there  has 
been  no  set-back  this  week,  the  market  being  fii-m  through  • 
out. 

Amongst  the  foreign  descriptions,  the  principal  advances 
.since  we  last  wrote  are  shown  by  British  Columbia  electric 
issues.  'The  preferred,  which  was  rather  left  behind  in  the 
previous  improvement,  has  put  on  3  points,  and  the  deferred 
IS  similarly  higher.  The  4J  per  cent,  debenture  is  again  a 
point  up,  and  the  preference  1-J.  Tlie  Anglo-Argentine  Tram- 
ways are  al.«)  strong,  the  first  and  second  preference  gaining 
J  and  I  respectively.     For  the  5  per  cent,  debenture  stock, 


there  are  only  buyers  at  the  moment.     There  are  some   wh. 
contrast  the  last-naipcd  stock  with  Mexican   fjight  &   I'o    i 
first  debentures,   which  stand  only  4  points  lower  thim 
Anglo-Argentine  Tramwa.ys  stock,   and  they   argue   tlii; 
latter  is   the   clicapcr,   having  regard    to   tht   natiu'e   . 
security  of  both. 

Mexicans  as  a  whole  are  inclined  to  mark  time  aftei-  ili.  i 
recent   jumps.      Mexican    lyight   common    and    preferreil     n 
both  a  dollar  up,  but  the  Tramways  Bonds  show  no  elin   ^ 
Mexico   Tramway    common    shares   have   ri.«en    to  37;    M n 
terey   Fives  are  harder  at  54J.     Brazilian  Tractions   lei   i. 
1  after  their  swift  advance.     A  little  attention  is  beinL-    i 
again,  to  Kio  Tramway  bonds,  the  first  hardening  to  ',«'    : 
the  second  to  80.    The  fact  of  the  first  mortgage  bonds  !■  ;i 
repiiyahle   in    1935.    17   years   hence,    adds   attraction    to    ih 
investment,   beicaus*-!,   so  far  as  can   be  seen,   there  is   I  ill  I 
doubt  as  to  their  being  repaid  at  due  date.     The  San   raiil 
5  per  cent,  debentures,  now  about  92,  are  due  for  reclemi' 
tion  in  1929,   which  is  the  reason  for  their  standing   liiuli'' 
than  the  company's  5  per  cent.  per{)etual  consolidated  d.-lun 
ture  stock,  quoted  at  79. 

Lond(m  &  Suburban  Tractions,  after  dipping  to  ImH  i 
crown,  recovered  to  3s.  Gd.,  ajid  the  5  per  cent.  cumul,ui\ 
preference  have/changed  hands  this  week  at  8s.  7id.  Bnli.vi 
Electric  Traction  ordinary  at  45i,  a.nd  the  6  per  cent,  jiaiiiei 
pating  preference  at  79,  are  neglected,  but  the  5  per  eiiit 
j-verpctual  debenture  stock  was  bought  the  other  day  nl  .s,:i;, 
The  45  per  cent,  debenture  stock  last  changed  hands  iil  I'l'i 
a.bout  a  month  ago."  T!ie  rubber  share  market  holds  if 
prices,  and  business  is  fairly  active,  though  'patchy.  Tli 
firmer  tendency  in  armament  shares  is  again  notie(;ilili 
while  there  is  also  a  di'spo.sition  towards  recovery  in  the  iin 
and  steel  list. 


SHARE    LIST    OF  ELECTRICAL    COMPANIES 
Home  Electricity  Companies. 

Dividend'  Price 

. ■ .  Oct.  29, 

1916.  1917.  1918.     Rise  or  fall. 

Brompton  Ordinary 9  10  6§  — 

Charing  Cross  Ordinary     ....  5  4  3i  +  J 

do.        do.        do.        4JPret...  n  4h  SJ  -; 

Chelsea..        ..        ."i  5  3,;  — 

City  of  London          H  8  I:),  +  1 

do.        do.    6  per  cent.  Prct.  . .  6  fi  10  — 

County  of  London 7  7  Hi  +1 

do.          do.      6  per  cent.  Prof.  8  fi  10  +  J 

Kensington  Ordinary          . .        . .  fi  7  54  — 

London  Electric        Nil  Nil  l|  ,— 

do.        do.      6per  cent.  Pref...  4  .l  3|  — 

MetVopolitan H  4  .1/,-  — 

do.          4i  per  cene.  Pref.    ..4*4.5  8i  — 

St.  James'  and'  Pall  Mall  ....  8"  9  6^  — 

South  London           5  5  a 

South  Metropolitan  Pref 7  7  20/6  — 

Westminster  Ordinary       ....  7  9  6|  — 

Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6  6  100  — 

do.            Def U  U  23g  — 

Chile  Telephone       8  8  Ih  — 

Cuba  Sub.  Ord 7  7  10|  — 

Eastern  Extension 8  8  16'  —  J 

Eastern  Tel.  Ord ;  8  8  16H  — 

Globe  Tel.  and  T.  Ord 7  7  14*  — 

do.        do.        Pref 6  fi  lOj  +  J 

Great  Northern  Tel.           . .         . .  24  22  34"  —1 

Indo-European          13  13  68.J  — 

Marconi           1.5  20  6  +  * 

Oriental  Telephone  Ord 10  10  8J  —  ^;, 

United  E.  Plate  Tel 8  8  73  —     ' 

West  India  and  Panama    . .         . .  6d.  1/3  li  — 

Western  Telegraph             ....  8  8  17  —  J 

Home  Hails. 

Central  London  Ord.  Assented   . .  4  4  63J  + 1 

Metropolitan 1  27  — 

do.          District          ..         ..  Nil  Nil  26  — 

Underground  Electric  Ordinary..  Nil  Nil  2|      -        — 

do.               do.        "A"        ..  Nil  Nil  7/9  +8d. 

do.              do.       Income   .,  6  i'  874  —  * 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   ...  6  6  4?  — 

Anglo-Arg.  Trams.  First  Pref.     . .  6J  6J  SJ  +  \ 

do.           do.      2nd  Pref.        . .  !>l  —  8|  +\ 

do.           do.      5  Deb 6  5  75  — 

Brazil  Tractions       —  —  .56J  — li 

Bombay  Electric  Pref 6  6  lOJ  —   " 

British  Columbia  Eleo.  Rly.  Pfce.  5  5  63  -Hi 

do.               do.        Preferred  Nil  Nil  45J  -f3 

do.               do.        Deferred  Nil  Nil  44^  +3 

do.               do.         Deb.      .  4i  4J  61*  +1 

MexiV  Trams  5  per  cent.  Bonds..  Nil  Nil  64  — 

do.           6percent.  Bonds. .  Nil  Nil  50  — 

Mexican  Light  Common  . .        . .  Nil  Nil  374  -•■  1 

do.             Pref Nil  Nil  50  +1 

do.            1st  Bonds. .        . .  Nil  Nil  71  + 1 

Manupacturinq  Companies. 

Babcock  &  Wilcox              ..        ..  15  15  33  +  J 

British  Aluminium  Ord 10  10  i;,'  — 6d. 

British  Insulated  Ord 20  20  aj '  — 

British  Westinghouse  Pref.         . .  7*  %  2*  — 

Callenders 20'  25  10'  — 

do.        5  Pref 5  5  fi\  — 

Castner-Kellner        22  20  3{.',  — 

Edison-Swan,  "  A "              ..         ..  —  —  g  — 

do.      do.    4  per  cent.  Deb.    ..  4  4  7,5.*  — 

Electric  Construction        ....  7i  10  12  — 

Gen.  Elec.  Pref 6  6  lOg  — 

do.        Ord 10  10  18  — 

Henley 26  26  1\  — 

do.     4i  Pref 4J  4i  4  — 

India-Rubber lo  10  17i 

Telegraph  Coq 30  SO  49 

•Dividends  paid  tree  ot  Income  Tu. 


6  8  6 

5  6  8 
•6  13  4 
*5  0  n 
•4  19  1 
»4  16  6 

6  14  3 
6  9  S 
5  12  0 


6  11  2 

5  12  6 

•5  14  3 

•4  18  0 
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AN     ELECTRIC     WORLD     GIRDLE. 


Bv  EDWARD  RAYMOXD-BARKER. 


{Comlmled  from  itaf/e  390.) 
ilr.  Preece  says  "  such  a  cable  would  be  capable  of 
ninsmitting  at  the  rate  of  100  words  per  minute,  working 
fU-j-,"  i.e.,  50  w.p.M.  each  way.  As  tbisis  well  above 
ii.'  fastest  manual  speed  possible,  it  follows  that  all 
lIic  sections  are  intended  to  be  worked  by  aulomiilic 
transmission  ;  yet,  when  speaking  of  the  capital  outlajl  of 
I' 7,000,000  ^required  for  a  complete  new  ring,  he  says  :  — 
■•  But  as  there  is  no  apparent  reason  why  the  Pacific  cable 
should  not  "form  a  section  of  the  ri^g  the  actual  expenditure 
-hould  not  exceed  ,£5,000,000,"  &c.  If,  however,  this 
were  to  be  done  how  could  the  universal  working  speed  each 
way  throughout  the  cable  girdle  be  50  w.r.ir.,  seeing  that 
on  duplex  ronnertions  the  maximum  working  speed  on  the 
\'ancouver — Fanning  cable  under  present  conditions  cannot 
well  exceed  17  to  18  five-letter  words  per  minute,  or,  say, 
>;."i  to  90  letters  per  minute  :  and  this  with  curbed  auto- 
matic sending,  and  with  a  well-known  form  of  current 
amplifier  receiver  with  siphon  recorder  on  a  local  circuit. 
On  simjilex  connections  the  working  speed  is  about  105 
letters,  or  21  w.p.m.     How  then  can  the  speed  of  50  w.p.ji. 


NOVA     SCOTIAc^LsrENGLAND, 


EAST  COAST 

AUSTRALIA 
OR  TASMANIA 


be  maintained   if  the  maximum  duplex  working  each  way 
.  on  the  existing  Pacific  cable  part  of  the  ring  is  no  higher 
than  17  or  18  w.p.m.  ? 

Mr.  Preeee  says  :  "  A  separate  cable  would  connect  India 
•with  JIauritius,"  &c.,  which  either  means  that  it  forms  a 
permanent  T-piece  to  the  cable  ring  or  that  when  India 
should  come  in  it  is  switched  on  to  one  half,  or  on  to  the 
other   side,  of   the   girdle  at  the  Mauritius  station,  by  a 

"  special  arrangement,  which  can  scarcely  be  what  is  intended  : 
and  yet,  as  it  is  a  single  cable  to  India,  it  cannot,  like  the  other 
stations,  form  part  of  the  ring.  Under  these  circumstances, 
how  can  India  (according  to  the  programme)  communicate 
by  duplex  with  Australia  and  also  at  the  same  time  in  the 
reverse  direction  with  S.  Africa  ?  Is  this  a  case  of  double 
duplex  ':     If  the   ring  system  is  worked  on  ordinary  cable 

\  duplex,  the  duplicated  duplex  here  inferred  would  be 
impossible.  But  perhaps  the  advocate  of  this  world-girdle 
cable  scheme  contemplates  that  in  cases  where  his  T-piece 
cable  to  India  is  called  upon  to  do  duty  in  two  duplex 
systems  simultaneously,  sudden  transition  is  to  be  effected 
by  some  such  electrical  solution  of  the  difficulty  as  might 
be  found  in  Heurtley's  diplex  cable-telegraph  system, 
•duplexed,  or  in  the  cable  quadruplex  system  of  E.C.R. 
Marks.  Here,  indeed,  is  a  case  where  an  ordinarily-intelli- 
gent reader  of  the  Times  Special  Supplement  might  reason- 
ably object  to  airy  generalities,  and  ask  for  more  explicit 


statements  as  to  the  practical  working  conditions  involved 
in  this  cable  girdle.  In  the  absence  of  any  such  illuminating 
explanation,  the  writer  must  conclude  thatlMr.  Preece's  com- 
plicated working  routine  will  not  in  this  respect,  at  least, 
fulfil  his  expectation. 

When  it  is  remembered  that  the  length  of  the  existing 
Vancouver-Fanning  cable  is  3,458  nautical  miles,  and  that 
with  a  conductor  of  COO  lb.  and  insulation  weighing  340  lb. 
jjer  nautical  mile,  the  sj)eed  of  working  through  it  is  only 
17  or  18  W.P.M.,  it  will  be  evident  that,  under  the  usual 
conditions  of  signalling,  the  sections  having  anything  like 
this  length  would  require  a  core  of  extraordinarily  large  size 
to  give  50  W.P.3I.  each  way. 

Mr.  Preece  does  not  stop  to  tell  us  whether  the  working 
of  50  w.p.M.  each  way  is  to  be  obtained  through  his 
long  cables  by  specially  heavy  cores  in  conjunction  with 
the  customary  siphon-recorder,  or  whether  through  cores  of 
(say)  the  Vancouver- Fanning  size  by  the  use  of  even  more* 
extraordinarily  sensitive  current-amplifiers  than  the  Heurtley 
hot  wire,  the  Orling  jet,  or  the  Dixon  selenium  amplifier. 
But  if  we  treat  this  very  important  consideration  as  a  detail 
we  are  confronted  with  the  not  easily  conceded  demand  on 
our  imagination  that  when,  for  itstance,  Routine  (1)  is  in 
progress,  and  Cornwall  and  Vancouver  for  3^  hours  are  ex- 
changing their  resjiective  10,000  words  in  opposite  directions 
through  the  literally  world-wide  ring  of  cables  via  Africa. 
Australia,  and  Xew  Zealand — what  time  also  Cornwall  and 
Xova  Scotia  are  composedly  negotiating  the  exchange  of 
jirirafe  mfsxayes  over  the  more  direct  line  connecting 
them — all  the  intermediate  stations  round  the  ring  are  busy 
with  English  and  Canadian  Press  news.  It  is  only  a  cable 
telegraphist  who  can  fully  realise  the  difficulties  introduced 
by  the  relaying  work  at  each  station  in  dealing  with  Corn- 
wall's and  Vancouver's  Press  news  through  the  ring  ;  and 
this  is  oiily  one  Routine  that  we  are  considering  out  of  the 
many. 

Which  ever  form  of  relaying  be  adopted — automatic 
translation,  auto- tape-perforation  and  retransmission,  or 
auto-retransmission,  whether  with  Brown's  drum,  Muir- 
head's  vibrating  gold  wire,  or  the  "  Dipper  "  cable  relay — 
the  amount  of  mental  high  tension  in  the  negotiation  of 
England's  and  Canada's  exchange  of  Press  news  would,  even 
if  practicable,  well-nigh  reach  snapping  point,  especially  if 
delicate  amplifiers  be  used.  Was  all  this  taken  into  account 
when  Routine  (1)  was  proposed  ?  After  many  years'  exp?- 
rieace  in  the  routine  working  at  important  cable  stations, 
the  writer  is  forced  to  the  conclusion  that  Mr.  Preece's  com- 
plex cable  girdle  scheme  and  suggested  routine  working — 
with  so  many  variations  in  the  conditions  of  working 
throughout  the  24  houre  -  would  be  impracticable.  For 
just  try  to  realise  what  is  involved  in  the  3^  hours' 
duplex  exchange  of  Pi'ess  news  between,  say;  Cornwall  and 
Canada  at  50  w.p.ji.  each  way  through  eight  translating 
stations,  amplifiers,  and)  automatic  relays,  all  at  concert 
pitch  ;  or  automatic  perforators  taking  part,  or  human  per- 
forators (one  hopes  these  will  not  be  on  the  West  Coast  of 
Africa)  joining  in  the  world-wide  worry  over  England's 
and  Canada's  Press  news  I  A  striking  instance  of  news- 
paper submarine  telegraphy  in  e.rcelsis — or,  rather,  in 
in/i'rtiis,  the  staffs  of  ilr.  Preece's  stations  might  reasonably 
call  it. 

These  cables  designed,  constructed,  laid,  staifed,  and 
maintained  at  the  cost  of  the  British  and  Dominion  Govern- 
ments are — so  it  appears — to  compete  at  estreinely  low 
rates  with  the  present  cable  systems  which  have  been  built 
up  by  private  and  public  enterprise,  and  as  the  result  of 
most  costly  individual  research  and  labour,  along  the 
difficult  road  of  dearly-purchased  experience — experience 
from  which  the  said  Go\-ernments  are  to  derive  full  benefit 
gratis. 

Pros  and  cons  regarding  this  debatable  matter  need 
not  here  exercise  us  ;  but  it  is  only  fair  to  the  existing 
cable  companies  to  call  your  readers'  attention  to  the  extra 
facilities  already  accorded  by  them — for  the  last  six  years 
or  more — to  the  cabling  public. 

One  instance  of  this  found  in  the  present  Atlantic  cable 
charges  between  Great  Britain  and  N.  America — viz.,  a 
system  of  deferred  day-calile  plain-language  letters  has  been 
introduced,  in  which  the  said  cable  letters  give  precedence 
to  the  more  pressing  commercial  code,  or  full  rates,  traffic. 
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but  are  delivered  afcer  incurrinor  some  slight  delav  compared 
with  next-to-////  delay  to  which  tins/i,  or  instantaneous, 
service  ('■.//..  Stock  E.xchange  traffic)  is  subjected.  Chartres  ' 
for  the  said  day-cable  plain-lanirua<re  letters  are,  we  under- 
stand, at  the  rate  of  lis.  for  a  mininuini  number  of  2(1  words 
(or  about  S.'sd.  per  word),  with  a  charge  of  Is.  M.  for  every 
additional  fi\e  words — /.c,  3d.  per  word. 

Then  also  there  are  week-end-cable  plain-language  letteis 
— minimum,  8(>  words  for  6s.  ;  i.e.,  2id.  per  word,  with  Is. 
chargeable  for  every  additional  five  words  or  less.  i.e..  und^i' 
•2^i-  per  word. 

Again,  there  are  deferred  Press  messages,  for  which  a 
cliarire  is  made  of  2l,d.  per  word.  Similar  systems  are 
worked  in  other  cable  companies.  The  writer  has  himself 
been  the  recipient  of  a  week-end  cable  letter  handed  in  by 
a  soldier-son  in  Arabia,  received  over  the  Eastern  Co.'s 
cables  and  telegraphically  recorded,  in  Roman  type,  in 
London  the  same  day,  and  delivered  by  [xist  in  (iloucester- 
shire  the  following  morning— cost,  6J>d.  per  word. 

As  this  question  of  cost  per  word  bears  directly  on  the 
low  rates  per  word  suggested  by  Mr.  Preece  for  the  cable 
girdle,  it  may  be  of  interest  to  mention  here  that  in  the  case 
of  trans- Atlantic  traffic  the  reduced  rates  referred  to  above 
are  made  possible  by  the  fact  that  owing  to  the  difference 
in  time  there  are  only  a  few  hours  of  the  day  common  to 
both  sides,  and  during  these  hours  at  least  75  per  cent,  of 
the  trans- Atlantic  cable  business  is  done,  as  is  graphically 
shown  by  the  print  here  given  of  the  traffic  chart  (fig.  2). 
This  chart  was  for  the  year  1911.  and  was  advertised  in  the 
pnblic  Press  in  1911  by  the  Western  Union  Telegraph  Co. 


The  text  accompanying  this  chart  says  : — •'  In  the 
interests  of  international  business,  nothing  should  be  done 
to  interfere  in  any  way  with  the  so-called  f/ash,  or  instan- 
taneous, service;  and  the  lines  should  be  kept  clear  to 
accommodate  such  messages  during  the  few  business  hours 
common  to  both  countries  ;  but  to  confine  the  cables  to 
this  class  of  service  would  utilise  only  about  25  per  cent,  of 
the  existing  capacity  of  millions  of  property,  and  would 
place  on  that  limited  service  all  the  capital,  maintenance 
and  operating  charges.  The  limited  time  and  character  of 
the  business,  if  best  results  are  to  be  obtained,  demand 
rfi/c/7-cable  circuits  between  the  principal  centres  of  the  two 
sides  of  the  Atlantic,  as  well  as  special  circuits  devoted  to 
special  business." 

On  this  subject  of  the  differftire  of  time  there  would  be  no 
business  hours  common  to  countries  separated  so  widely  as, 
say,  England  and  New  Zealand  :  for  mid-day  at  Greenwich 
is  about  midnight  at  Auckland,  New  Zealand. 

Has  it  been  fully  considered  how  the  dift'erence  in  longitude 
of  the  various  countries  must  affect  their  several  interests  in 
regard  to  the  time  most  convenient  for  the  reception  and 
dispatch  of  Prcvs  news  and  of  private  message  traffic  ? 
Considering  that  i2  hours  would  be  devoted  to  Press  news 
and  testing,  and  the  other  12  hours  of  the  24  to  Govern- 
ment and  private  messages,  the  latter  would  be,  apparently, 
hung  up  during  the  Press  news  traffic,  and  as  the  more 
important  Government  messages  would,  we  may  suppose, 
have  the  precedence,  it  would  be  a  bad  prospect  for  privafe 
messages — so    that    their    senders    would    probably    only 


patronise  the  ring  route,  owing  to  the  low  rate  per  word. 
Moreover,  as  the  ring  is  expected  to  be  fully  occupied  during 
the  21  houi"s,  there  would,  on  these  occiisions,  be  no 
"  limited  business  hours  "  and  "  idle  facilities  "  (as  in  the 
trans-Atlantic  cable  business)  to  take  advantage  of  in  order 
to  get  delayed  private  messages  through.  Conseiiuently,  it  is 
not  clesir  to  the  writer  how,  under  the  elaborate  time-table 
of  working,  the  several  countries  of  the  League  "can  be  in 
touch  with  all  the  othere  at  all  times,"  or  how  "  all  their 
messages  shall  be  rapidly  transmitted  and  immediately 
answered." 

The  ."5 .J,  hours  during  which  England  is  intended  to  send 
Pr^s  news  round  the  ring  to  Caniuhi  and  the  2  hours  for 
[H'ivate  messages  are  really  the  only  times  during  the 
24  hours  when  these  two  countries  can  speak  with  each 
other  through  the  direcl  circuit  connecting  them  ;  and  even 
then  only  supposing '  that  their  3^  hours  happen  to  occur 
in  liuxiuiss  liiKirs  could  these  stations  participate  in  the 
ria.'ili  or  instantaneous  messiiges  which  form  so  important  a 
part  of  the  trans- Atlantic  cable  traffic  ;  therefore,  they  don't 
appear  likely  to  get  much  benefit  out  of  it. 

In  expecting  them  to  keep  so  many  exceedingly  sensitive 
and  complicated  instruments  in  perfect  order,  as,  in  his 
imagination,  he  sees  working  continuously  at  50  w.p.m., 
Mr.  Preece  pays  a  well-deserved  tribute  to  the  general 
expertness,  ability,  and  patience  of  cable  operators,  but 
they  cannot  quite  accomplish  the  impossible. 

As  for  the  frequent  switchings  over  to  conform  to  the 
routine  programme,  readjustments  of  apparatus  to  meet  any 
altered  electrical  conditions  of  duplex  balance,  and  the 
close  attention  to  the  times  laid  down  in  an  elaborate  table, 
it  does  not  require  much  imagination  to  realise  that  the 
lot  of  the  supervisor  on  duty,  who  is  responsible  lor  satis- 
factory working  athis  station,  would  not  be  a  very  happy  one, 
knowing  as  he  does  that  in  such  a  chain  of  interdependent 
cable  sections  the  failure  of  one  relaying  station  affects 
the  proper  working  of  all  others  in  that  circuit. 

With  regard  to  repetitions  re(|uired  during  Press  messages 
by  so  many  intermediate  and  simultaneously  receiving 
stations  in  the  ring,  this  circumstance  alone  seems  likely  to 
lead  to  endless  confnsion. 
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TRADE     STATISTICS     OF     AUSTRALIA. 


The  foUowing  figures,  shcn'ing  the  imports  ol  electrical  and 
allied  goods  into  Australia  during  the  twelve  months  ending 
June  30th,  1917,  are  taken  from~  the  recently-issued  official 
trade  statistics.  The  figures  for  1915;16  have  been  given  for 
[>urposes  of  comparison,  and  notes  of  increases  or  decreases 
have  been  added. 


Gas  and  oil  engines. — 

1915-16. 
£ 

1916-17. 
£ 

Inc 

or  dec. 
£ 

From  United    Kingdom     ... 
.,      Tnited  States 

Sweden           

Other  countries 

84,000 

57.000 

4.000 

10,000 

46,000 

.34,000 

6.000 

5,000 

-1- 

38.(K)0 
3.000 
2,(W 

.3.1  KK) 

Total        

155,000 

111.000 

4J,(K».> 

I'ltrtahli'  and  traction   engines 

.— 

Fiom  United  Kingdom 
,.      United  States 

29,000 
28,000 

13,000 
32,000 

+ 

IG.iMI 
4,000 

■  Total        

57,000 

45,000 

-  - 

12.000 

Dyniinio-clectric  machines  up 
transformers,   coils,   dc. — 

to  200  h. 

p.,  static 

From  United   Kingdom 

.,      Italy                

Sweden 
..      United  States 
( )ther   countries 

212.0(Xi 

O.fKKJ 

5.U00 

230.000 

5.000 

157.000 
7.000 
6,000 

236,000 
2,000 

-t- 

-f- 
-1- 

55,tK.iO 
1.000 
1.000 
6.000 
3,000 

Total        458,000       408,000      - 

Diinnmo-clectric  machines  over  200  h.p.  and  parts. — 
From  United   Kingdom     ...         13.000         13,000 


United  States 


4,000 


Total       13,000        17,000 

Regulating,  starting,  and  controlling  apparatus. — 
From  United   Kingdom     ...         46,000         46,000 


United  States 
Other  countries 


41,000 
1,000 


60,000 
1,000 


-f 


87,000       107,000 


50. m 


4,000 
4,000 


1.000 
19,000 


20.000 
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Elcciiulicrs,  gasolicis,  dc 
From  United    Kingdom 
,,       United   States 


ItlLVli;. 

19.000 
9,000 


J'JJO-IT.  hU'^nl    ,lrc. 

1-2,000      -        7,000 
6,000      -        3,000 


Total        -iS.OOO         18,000      - 

Klectric  fittings,  switclics,  fuses  and  lightning  arrester 

I'^iom  United   Kingdom     ...  l.S.CWO         51,000      + 

,,      Japan              1,000 

.,      United  States          ...  ■J4,000 

,,      Other  countries       ...  3,000 

Total        73, OT) 

Lamps  and  lampivare. — 
I'^i'om  United    Kingdom 

Japan 

United  State-s 

Other  countries 

Total        1.38,00(J       VM,m) 

}  Teleplione  su-itchboards  and  appliances. — 

From  United   Kingdom     ...  -la.OOO         33,000 


10,000 


.31  ,(X)0 

1J,(KI0 

.-^,000 

14,0(10 

m.ooo 

54, tm 

17,000 

11,000 

Belgium 
Sweden 
.,      United   States 

Total 
Wire    {copper). — ■ 

I  rem  United   Kingdom 
Japan 
United   States 


3,000 
9,000 
73,000 


i,(m 
17,000 


127.(X)0         .34,000 


ISOXm         66.000 

1,000  1.000 

•27,000  .5.000 


United  States 

Total 
t'ablc  and   wire    {rovrrcd) 
I'lom  United   Kingdom 

, ,      Japan 

,,      Italy 

,,      United  States 

,,      Other   countries 

Total 
.-Ire  lamp  carbons. — 
From  United   Kingdom 
,,      Spain 
,,      Switzerland 
,,      United  States 
.,,      Other  countries 


6,000 


5,000 


10,000         13,000      + 


522,000 

4,000 

1,000 

20,000 

1,000 


356  .TOO 

7,000 

1,000 

19,000 

1,000 


548,000  384,000 

3,000  2,000 

7,000  4,000 

•2,000  3,000 

6,000  4,000 


Total        18,000 

Accximulators  or  storage   batteries. — 
Prom  United   Kingdom     ...         42.000 


Sweden 
United  States 
Other   countries 


4,000 

•22,000 

1,000 


14,000 

66,000 
3,000 
22,000 


Total        69,000 

Arc   lamps,   vacuum   tubes,   instruments 
and  insjdating   tape. — 


14,000 


73,000 


Total        1.38,000         72,0(X)      -      86,000 

Electric   lieating   and   cooking  appliances. — 

Prom  United   Kingdom     ...  4,000       ■   8,000      +        4,000 


1,000 
3,000 


-     166,000 
+        3,000 


1,000 


164,000 


4,000 

•24,000 
1,000 

1,000 


91,000      +      22,000 


From  United   Kingdom 
,,      Switzerland 

United   States 
,,      Other  countries 

5>2,000 
4,000 

16.000 
2,000 

43,000 

P2,000 

3(),0a) 

1,000 

+ 
+ 

9,000 
8,000 
14,000 
1,000 

Total 

74,000 

86.000 

+ 

12,000 

Electrical   appliances   not 

included   elsei 

•here. — 

From  United    Kingdom 
,,      Denmark 
,,      Japan 
„       Holland 
,,       United   States 
,,      Other   countries 

...       146,000 
11,000 

8,000 
35,000 
74.000 

4,000 

126,000 
6,000 
32.000 
39,0(KI 
104,aX» 
4,000 

+ 
+ 
+ 

+ 

•20,000 
5,000 

•24,000 
4,000 

.30,000 

Total 

...       '278,000 

311,000 

.33,000 

Earth  and  rock  cutting. 

excavating,  <6c. 

,  machines. — 

Prom  United   Kingdom 
„      United  States 
,,      Other  countries 

•24,000 

16,000 

1,000 

14,000 
11,000 

~ 

10,(X» 
5,000 
1,000 

Total        g..       41,000 

j       Rotary  and  percussive  rocWdrills. — 
Prom  United   Kingdom     ...  7.000 


2.3,000 


United  State.s 
Other  countries 


Total 


3,000 

- 

4,000 

.39,000 

+ 

9,000 

1,000 

+ 

1,000 

30,000 


37,000         43,000      +        6,000 


1915-16. 

1916-17. 

%nc 

or  dec. 

& 

6,000 

7,000 

-H 

1,000 

64,000 
76,000 
3,000 

86,000 

87,000 

2,000 

-f- 
-f 

+ 

■22,000 
11,000 
1,000 

143,000 

•175,000 

32,000 

iuperhea 

e'rs,  dc. — 

95,000 
5,000 
1,000 

65,000 
3,000 

~ 

30.000 
2,000 
1,000 

Cual-cuttinh  maciii\ies. — 
From  United  States 
Machine  tools. — . 
Prom  United    Kingdom 
,,      United  States 
Other   countries 

Total 
Steam  turbines,  economic 
Pram  United   Kingdom 
..      United  States 
Other  eountiies 

Total        101,000         68,000 

Hifjli-spei'd   reciprocating   steam   engines. — 
From  United    Kingdom     ...  10,000  9,000 

.,      United   States  ...  l.OCW  — 

Total        11,000 

Mnficc  potver   marliincry,   X.E.I: — 
From  United    Kingdom 
Sweden 
_    .,       United   States 
Other  countries 

Total 
Wire,  iron,  and  steel. — 
From  United   Kingdom 
,,      Canada 

United  States 
OtHer   countries 

Total 


-       33,000 


1,000 
1,000- 

9,000      -        2,000' 


111,000 
2,000 
60,000 

95,000 
3,000 

66,000 
6,000 

-1- 
+ 
+ 

16,000' 
1,0TO 
6,0TO- 
6,0TO 

173,000 

170,000 

3,000 

.32.000 

45,000 

408,000 

4,000 

44. TOO 

48,0TO. 

2'28,0TO 

3,0TO 

+ 

8,0TO 

3,000' 

180, TOO 

1,0TO' 

509.000       3^23,0TO 


PROFESSIONAL     OFFICERS     IN     AUSTRALIA. 


Ln  the  Commonwealth  Court  of  Conciliation  and  Arbitration 
the  President  (Mr.  Justice  Higgins)  recently  delivered  judg- 
ment in  a  case  of  considerable  interest  to  professional  men, 
not  only  in  the  Commonwealth  of  Australia,  but  generally. 
The  plaint  was  lodged  by  the  Association  of  Professional 
Officers  of  the  PubUc  Sei-vice  and  was  defended  by  the 
Public  Service  Commissioner  and  the  Postmaster-General. 
We  take  the  following  particulars  from  the  Post  Office  Elec-_ 
trical  Engineers'  Journal. 

In  delivering  judgment  the  President  stated  that  the  num- 
ber of  officers  in  the  professional  division  of  the  Common- 
wealth Pubhc  Sei-vioe  was  343,  of  whom  '286  were  members 
of  the  claimant '  organisation.  Of  these  totals  2^23  and  210' 
resi^ectively  were  in  the  engineering  branch  of  the  Post 
Office.  The  professional  division  was. divided  into  six  classes, 
A  to  F.  Youths  in  training  constituted  the  F  class;  the 
main  body  of  the  officers  were  in  the  E  class,  only  29  per 
cent,  being  in  classes  A  to  D. 

The  officers  in  the  professional  division,  as  distinguished 
from  the  administrative,  clerical,  and  general -divisions  of  the 
public  service,  embraced  those  whose  duties  required  special 
skill  or  technical  knowledge  usually  acquired  only  m  some 
profession  or  occupation  different  from  the  ordinary  routine 
of  the  public  sei-vice.  They  had  to  submit  to  defined  courses 
of  study,  and  to  acquire  considerable  scientific  as  well  as 
technical  training. 

In  the  electrical  engineering  branch  especially,  his  Honour 
stated  that  he  had  been  surprised  to  find  how  far  the  officer 
must  advance  in  mathematics,  physics,  electi-icity,  &c.,  if  he 
was  to  be  properly  qualified  for  his  work ;  but  it  could  not 
be  .said  of  these  men  that  they  attained  full  resi)onsible  and 
professional  status,  as  they  nearly  all  acted  under  some 
direction  or  supervision,  and  acquired  their  experience  under 
shelter,  not  in  open  comi>etition.  The  work  was  constant, 
and  there  was  no  risk  of  practice  and  income  falling  off. 
Full  professional  remuneration  was,  therefore,  not  warranted. 

The  professor  of  natural  philosophy  in  the  University  of 
Melbourne  was  asked  to  investigate  and  report  as  to  "  the 
necessary  educational,  scientific,  and  other  attainments, 
qualifications,  and  responsibilities  of  the  officers  concerned, 
and  how,  comparitig  the  functions  in  the  several  departments, 
to  place  the  said  persons  in  approximately  equivalent  posi- 
tions." 

Speaking  generally,  the  E  class  consisted  of  men  who  had 
pas.ied  through  the  ordeal  of  training,  and  reached  a  position 
analogous  to  journeymen  in  a  trade  as  distinguished  from 
apprentices.  Classes  D,  C,  and  B  consisted  of  men  who  had 
attained  more  or  less  leadership  and  control  of  their  fellow- 
professionals:  and  class  A  con.sisted  of  the  professional  heads. 

His  Honour  said  the  problem  was  to  prescribe  salaries 
sufficient  to  keep  up  a  perpetual  suceession  of  men  duly 
qualified  for  sei-vice  involving  this  exceptional  education. 
Treating  class  E  as  the  staple  class,  he  said  that  he  found 
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-dissatisfaction  that  severe  application  to  science  and  technique 
did  not  produce  an  adequate  reward.  There  had  been  a  lack 
of  applicants  for  the  enjrineerin^  branch.  The  Cniiimii-sioiier 
adiuittcil  that  in  the  Fostnia.stei-Gonerars  department  the 
supply  of  junior  assistant  eu^'ineers  and  assistant  engineeis 
had  never  equalled  demands,  and  that  it  had  been  necessary 
on  a  few  occasions  to  go  abroad  for  additions  to  the  branch. 
He  was  not  surprised.  The  Comniissiqner,  as  to  the  profes- 
sional division,  had  practically  adopted  the  same  classes  and 
salaries  as  for  the  clerical  division,  but  adde<l  a  new  class  at 
the  head,  although  the  education  and  training  for  the  ordinary 
routine  for  the  public  sei-vice  must  be  much  lower  than  for 
professional  officers.  He  could  not  regard  this  treatment  of 
professional  officers  as  being  either  fair  or  wise. 

Clerical  labour — the  labour  of  the  average  clerk  as  dis- 
tinguished from  that  of  clei-ical  officers  having  adniiui.sti'ative 
control  of  others — was  practically  unskilled  as  compared  with 
the  average  professional  of  class  E.  There  was  a  tendency 
to  make  the  rewards. of  skilled  and  unskilled  labour  too  nearly 
equal.  A  [wrpetual  flow  of  highly-trained  men  for  the  King's 
seri'ice,  which  involved  laborious  training,  could  not  be  hoped 
for  without  reasonable  reward  for  that  training.. 

Of  the  Post  Office  electrical  engineers,  responsible  for  the 
construction  and  maintenance  of  telegraphs  and  telephones, 
■2'23  controlled  property  of  the  public  valued  in  1917  at 
i;10,000,(XiO ;  the  new  constructions  in  the  year  before  the 
war  amount-ed  to  ±'1,180,0(10;  and  the  annual, cost  of  mainten- 
ance was  £33-3,000.  The  number  of  telephone  instruments 
had  increased  from  8,834  in  1901  to  5'2,180  in  1917.  The  class 
E  engineers  made  inspections,  prepared  plans,  engineering 
proposals,  and  estimates  for  the  construction  of  aerial'  and 
underground  Unes  or  telephone  equipment;  issued  detailed 
instructions  to  mechanics  cairying  out  maintenance  and  other 
works;  inspected  works  in  progress  and  upon  completion; 
cei-tified  to  the  conditon  of  the  completed  work ;  generally 
assisted  the  engineer  in  charge  (class  D)  in  all  matters;  dealt 
with  the  estimates  of  line  inspectors  and  others,  and  with 
progress  reports  from  the  line  foremen. 

The  class  E  engineer  had  to  undergo  a  training  which  was 
equivalent  to  nearly  three  years  of  the  four  years'  course  in 
mechanical  or  electrical  engineering  in  the  university.  The 
D  engineer  must  have  acquired  still  higher  qualifications,  and 
engineers  of  classes  0,  B,  and  A  difl'ered  from  those  of  the 
lower  9lasses  principally  in  the  degree  of  responsibility  and 
experience. 

There  was  another  consideration.  The  standard  of  qualifica- 
tions required  for  men  in  the  professional  division  was  not 
nearly  so  high  in  1903,  when  the  existing  scales  of  pay  were 
fixed,  as  th,e  standard  of  to-day.  In  the  engineering  branch 
of  the  Post  Office,  for  instance,  the  sy-stems  of  telegraphv 
and  telephony  had  been  revolutionised. "  Not  only  had  there 
been  an  increase  in  the  magnitude  of  the  service,  the  tele- 
jjhone  lines  had  been  improved  by  the  introduction  of  com- 
plete metalhc  circuits  and  the  use  of  underground  cables, 
and  the  telephone  exchanges  had  been  improved  by  the  use 
■  if  the  common  battery  and  automatic  exchange  systems.  In 
telegraphy,  the  development  had  been  in  the  increased  speed 
of  the  transmission  of  messages,  and  in  the  increase  of  the 
number  of  messages  simultaneously  and  automatically  sent 
over  a  single  telegraph  line.  On  these  grounds,  therefore, 
he  proposed  to  increase  the  minimum  of  the  B  class  from 
£•216  to  £300. 

The  superior  classe,?  would  be  rai.sed  in  what  he  regarded 
as  due  proportions..  The  minimum  for  the  P  class  was  £84 
and  he  fixed  it  at  £96. 

Piegarding  increments  to  salaries,  it  was  an  attractive  idea 
to  leave  the  grant  of  increments  to  profes.sional  officers  purely 
to  the  discretion  of  the  Commissioner;  but  it  did  not  work. 
The  Commis-sioner  and  his  inspector  did  not  know  how  the 
othcer  earned  out  his  daily  duties,  did  not  even  understand 
what  his  duties  involved.  The  superior  officers  of  the  pro- 
fessional branch  did  know.  His  Plonour  proposed  to  make 
the  increments  annual  and  automatic,  unless  the  professional 
head  of  the  department  reported  adversely  in  writing  as  to 
the  conduct,   diligence,  or  efficiency  of  the  officer. 

He  acting  appointments,  it  seemed  to  have  been  a  common 
practice  to  get  men  to  perform  the  functions  of  a  higher 
.la.ss  than  their  own.  to  call  them  acting  in  the  higher  posi- 
tions, and  yet  to  pay  them  no. higher  remuneration,  unless 
the  period  was  for  six  months.  The  Commissioner  suggested 
three  mouths,  but  his  Honour  saw  no  sufficient  reason  for 
departing  from  his  rale  of  one  month,  which  he  had  pre- 
viously laid  down  in  relation  to  mechanics  and  hnemen. 

The  ortUnary  hours  of  duty  would  be  from  9  a.m.  to  4  80 
p.m.  Monday  to  Friday,  and  on  Saturday  from  9  a.m.  to 
noon ;  but  any  officer  might  be  required  to  work  overtime 
without  payment  for  any  hours  after  8  a.m.  and  before 
()  p.m  jjrovided  that  81  hours  iier  fortnight  were  not  ex- 
ceeded. 
The  minimum  rates  of  wages  to  be  paid  toemploves  who 
.  were  members  of  the  claimant  association  would  be  as  fol- 
.  ^'S'",*^'"^^  ^-  ^^  P«''  annum;  class  E,  £.300;  class  D 
£408;  cla.ss  C,  £-516;  class  B,  £606;  class  A2.  £700. 

Officers  in  classes  C,  T).  E,  and  P  would  be  entitled  to 
increments  as  follows  •-•£18  per  annum  until  the  salarv 
reached  £.5.88  m  class  C,  £498  in  class  D,  £390  in  class  E 
and  £^294  in  class  F. 

Officers  in  class  B  might  be  awarded  three  increments  of 
£'24  each,  and  officers  in  Class  .A2  two  increments  of  £100 
rich,  at  the  discretion  of  the  permanent  head. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   YET   PUBLISHED.) 
Gompiled    expressly    for    this   journal    by    Messrs.    Sufton.Jonbs,   O'Dbll   and 
Stsphuns    (successors    to    W,    P.  Thompson  &  Co.,  ol    London),   Chartered 
Patent  Agents,  iSB,  High   Holborn,    London,  W.C.  I. 


Siemens   Bkos.    Dv. 


i   J. 


lG,69(i.    ■■  Electric   fu&c   holdci 
WlLLCOCKS.     October   14th. 

16.703.  "Flexible   joint    (or   cables,    ic"     J.    BakbI!.     October    Hth. 

16.704.  "  Incandescent    electric    lampholdeni."      G.     V.    Colson.      OcImL'.  r 
14lh. 

16,735.    "  \\'i.-eless  telegraph  valves."    EoisoN  Swan  Electric  Co.  &   L,    1 
HiATT.    -Octdbcr  14th. 

16,730.    "Lifting  nirfgnets."    F.  N.  Pickett  and  A.  West  &  Co.     Oi^ 
14th. 

16,737.     "  Altern;iting-current    motor    starters."      R.    P.    IBossOM,    V.    Ui  i 
AND  A.   West  &  Co.     October   14th. 

16,739.*  "  M.inufacluring    alloys   of    metals,    and    electrodes    therefor."      I      1 
Shk^uock.     October  14th. 

16.76-2.     "  Electrodes."     H.    Gkrrard  &    F,.    Newbkrv.     October    14il. 

10,778.    "  Electric   lamp   lock."     p.   J.   Rbii.lv.     Oclobor   15th. 

16,784.    "  Electric    welding    apparatus."     R.    F.    Woodburn.     October    1  ■ 

10.806.  "Electric    welding    machines."       British    Thomson-Houston    to. 
(General   Electric  Co.,  U.S.A.)     October  15th. 

16.807.  "  Sparking   plugs   for   ignition    purposes. '•     A.    E.    Heath.     October  ^ 

15th.  n 

jJ6,819.     "  Electric   controllers."      R.    VV.    Iambs   Si    R.    W.    Stanlf.v.      Oi  ul  .  r^ 


&   R.   W.   Stanlev.     Ol 
ntrolling    jigging-conv.-j 


'  Electric  controllers."     R.   VV.  J 
I3th 

16,850.    "  .Apparatus    for    electro-magneticall 
C.    Candlot.     October   15th.     (France,    May  ■24th.) 

16,911.    "  Electric  starting   motors  for  internal-combustion   engines."     t       I 
BREEDiiN.   H.    Lucas   &   H.   N.    Urquhart.     October   16th. 

16,918;    "  Systems   of    electric    motor    control. '•     British   Thomson-Hoi  m 
Co.    (General    Electric   Co.,    U.S.A.)     October   16th. 

16,073.     "  Vibrating    contacts."      A.     B.    Wood.  October    17th. 

16,974.     "Protective     devices     for     alternating     electric     current     distrili: 
systems."      British    Thomson-Houston    Co.    (General    Electric    Co.,    L',^  \ 
and  E.   B.  Wedmoee.     October  17lh. 

16,979.    "  Electric    ignition."      H.    G.    Solomon.      October    17th. 

16,982.  "  Spark  plugs  for  internal-combustion  engines."  B.  Hopps,  .A.  .M. 
Lodge  &   Lodge   Sparking   Plug  Co.     October   17th. 

16,995.  "  Electric  ignition  apparatus  for  internal-combustion  engines."  G, 
E.  "TURNBULL.     October  17th. 

10.990.  "  Alternating-current  dynamo-electric  machines."  British  West- 
inghouse  Electric  &  M.vnuf.^cturing  Co.  and  G.  H.  Fletcher.     October  17th 

16,999.    "  Thermionic    amplifiers."      Igranic    Electric    Co.    (Cutler-H 
Manufacturing   Co.,    U.S.A.)     October   17th. 

17,000.    "  Electrical     discharge    devices."       Igranic     Electric    Co.     (Cull 
Hammer    Manufacturing    Co.,    U.S.A.)      October    17lh. 

17.002.    "  Electric    lamps."     G.    Oldham    &    J.    Oldh.am.      October    I7ili. 

17,024.    r  Sparking    plug."      H.    S.    CooKB.      October    18th. 

17,038.    "  Portable   electric   lamp."     A.    R.   .Upward.     October  18th. 

17.053.  "  Electric  welding  machines."  British  Thomson-Houston  Co. 
(General    Electric    Co.,    U.S.A.)      October    18th. 

17.054.  "  Radio  telegraphy  .and  telephony."  M.  L.-VTOCR.  October  I8lh, 
(France,    October   18th,    1917.) 

17.084.  "  Electric  safety  signal  for  motor  vehicles."  S.  Springer  ^^  F, 
VAN   den  Wvngaert.     October  19th. 

17,120.  "Automatic  alarm  device  for  v.icuum  tube  relavs."  M.  L,\,..iu 
October   19th.     (France,    October   4th,   1917.) 

17,122.  "Stopper  for  containers  of  electric  accumulators."  Soc.  m 
l'.Accumulaieur    Tudor    Jt   Tudor   Accumulator   Co.     October   19th. 


a 


PUBLISHED   SPECIFICATIONS. 


The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be    printed    and    abridged,    and    all    subsequent    proceedings    wilt    be    taken. 

X917. 

10,772.  Combined  igniiion  and  lighting  and  like  current  cenerail'K.s. 
L.    J.    le    Pontois.      July   6th,    1917.      (119,254.) 

13,627.  Security  or  locI\ing  devices  for  electric  incandescent  lami's. 
Benjamin    Electric,    Ltd.,   &    E.    Fowler.      September   21st,    1917.      (119,270,) 

13,885.  Metxl  electrodes  used,  in  deposition  and  soldering  bv  the  elec- 
tric arc.  E.  H.  Jones.  September  26th,  1917.  (.Additions  to  14,468  of  I'.ilS.I 
(119,279.) 
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Re&aeded  as  an  electrical  conductor,  the  earth,  in  most 
localities,  offers  practically  no  appreciable  resistance,  no 
matter  how  far  apart  the  electrodes  may  be  situated.  Yet 
it  is  extraordinarily  hard  to  devise  a  method  of  utilising  its 
conductance  erticiently,  owing  to  the  diflSculty  exjierienced  in 
making  an  effective  connection  with  a  mass"  of  material  of 
low  specific  conductivity.  On  the  other  hand,  where  high 
voltages  or  small  currents  are  concerned,  and  a  high  resist- 
ance in  the  circuit  is  of  little  consequence,  nothing  is  easier 
thafl  to  effect  an  earth  connection.  Thus  it  is  that  a  tele- 
phone circuit  can  be  i>rovided  with  a  satisfactory  "  earth  " 
on  occasion  by  simply  sticking  the  blade  of  a  pock,et  knife 
or  a  screw-driver  into  the  ground,  or  a  person  can  receive  a 
fatal  shock  fifom  a  high-pressure  circuit  whilst  standing  on 
a  stone  floor  and  wearing  leather  boots  ;  in  the  latter  case , 
it  is  not  even  necessary  for  the  circuit  to  be  earthed  at  any 
particular  point,  as  sufficient  current  may  pass  through  the 
general  leakage  of  the  system,  or  through  the  condenser 
formed  by  line  and  earth,  to  produce  a  fatal  result. 

The  importance  of  the  subject  is  indicated  by  the 
elaborate  regulations  \\'hich  have  been  made  by  Govern- 
ment Departments  for  the  efficient  earthing  of  all  metal 
parts  in  the  vicinity  of  electrical  apparatus  in  workshops 
and  mines,  in  order  to  provide  an  alternative  path  of  low 
resistance  in  shunt  with  the  body  of  any  person  who  may 
touch  them  when  they  by  chance  have  become  "  live."  It 
should  always  be  remembered  that  this  "eaithing"  is  not 
absolute,  but  is,  as  above-mentioned,  only  a  shunt,  and 
therefore  that  if  the  resistance  of  the  earth  connection  is, 
or  ^jecomes,  comparatively  high,  the  device  ceases  to  afford 
protection  to  the  person. 

It  will  be  seen,  therefore,  that  any  kind  of  an  earth  does 
not  give  adequate  protection  :  a  really  good  low-resistance 
earth  should  be  provided,  and  this  is  not  an  easy  matter. 
Jlany  investigations  have  been  carried  out  on  the  subject, 
but  the  results  are  scattered  amongst  the  pages  of  periodicals, 
proceedings  of  societies,  &c„  and  therefore  we  are  glad  to 
draw  attention  to  an  important  treatise,  comprising  some 
200  pages,  \vhich  was  recently  issued  by  the  Bureau  of 
Standards.*  This  paper  embodies  the  results  of  an  extended 
investigation  of  methods  of  earthing  electrical  circuits  and 
lightning  rods  which  has  been  carried  out  by  the  Bureau  ; 
the  subject  "is  treated  from  both  the  practical  and  the 
theoretical  point  of  view,  and  includes  an  abundance 
of  data  relating  to  actual  installations.  The  author  lays 
down  the  rule  that  "  for  a  high  degree  of  safety  to  life,  the 
resistance  of  the  ground  connection  should  be  such  that, 
with  a  current  flow  equal  to  the  rated  current  of  the  nearest 
circuit-breaker  which  will  operate  to  disconnect  the  equip- 
ment or  circuit  concerned  from  the  source  of  the  dangerous 
\oltage   in   the   event  of   an   accident   to  insulation,   die 

*  Technolog-ic  Paper  Xo.  108  :  "  Ground  Connections  for  Electrical 
Systems."  By  O.  S.  Peters.  Washingrton.  U.S.A.  :  Government 
Printing-  Office.     Price  30  cents. 
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piotential  difiFerence  l>etween  ground  wire  and  irround  will 
not  exceed  I'lO  volts,  if  the  irround  wire  or  I'ircuit  is 
accessible.'"  • 

By  far  tiie  liest  earth  eonuection,  of  couree,  is  a  water  supply 
pipe,  and. where  there  is  no  likelihood  of  a  continuous  flow 
of  current  sufficient  to  cause  el-K'trolysis,  there  is  no 
objection  to  its  use.  AVhye  water  pipes  are  not  available, 
the  author  states  that  the  l)est  eartii  consists  of  i)ipes  from 
1  in.  to  -J  in.  in  diameter,  driven  down  to  a  permanently 
moist  stratum  of  soil  ;  where  the  depth  of  soil  is  insufficient 
to  give  a  reliable  eartl\  by  this  means,  buried  plates,  or, 
preferably,  long  narrow  strips  of  mettil  laid  in  trenches, 
may  be  used,  but  their  efficiency  cainiot  be  compared  with 
that  of  water  pipes,  which  generally  have  a  resistance  of 
much  less  than  one  ohm,  whereas  a  pipe  dri\en  10  ft.  deep 
offers  an  earth  resistance  of  the  order  of  20  ohms.  Several 
pipes  connected  in  parallel  are  preferable  to  a  single  pipe, 
and,  similarly,  two  small  plates  buried  10  ft.  or  2i»  ft.  apart 
give  a  better  earth  connection,  with  Iralf  the  surface,  than 
one  large  plate.  The  use  of  salt  in  large  quantities,  and 
of  a  bed  of  coke,  to  increase  the  conductance  of  the 
moisture  and  to  enlarge  the  contact  surface  respectively,  is 
recommended,  Ijut  with  the  resei'vation  that  the  life  of  the 
earth-plate  will  thereby  l)e  reduced  owiug  to  corrosion, 
especially  when  coke  is  used.  Attention  is  drawn  to  the 
high  potential  gradient  which  may  exist  on  the  surface  of 
the  ground  near  the  earth  coimection,  particularly  when  a 
current  has  flowed  to  earth  long  enough  to  produce  appre- 
ciable heating  and  to  dry  the  soil  to  some  extent :  the  gradient^ 
may  easily  be  such  as  to  give  a  dangerous  shock  to  a  person 
or  an  animal  standing  on  the  ground,  and  as  th^highest 
potential,  of  course,  exists  at  the  earthing  conductor  itself, 
this  should  be  guarded,  as  well  as  the  top  of  a  dri\'en  pipe. 
When  buried  plates  are  used,  with  insulated  leads  attached 
to  them,  this  danger  is  absent.  The  joints  between  the 
leads  and  earth  plates  or  pipes  are  best  made  underground, 
and  protected  with  concrete.  Periodical  inspection  and 
testing  of  earth  connections,  at  least  once  a  year,  is  urgently 
necessary  for -safety.  Not  the  least  interesting  feature  of 
this  work  is  a  collection  of  some  hundreds  of  tests  of 
artificial  earths  in  American  towns,  some  of  which  show 
that  an  earth  connection  made  on  sound  lines  may  yet, 
owing  to  some  local  condition,  have  a  resistance  of  more 
than  2,000  ohms,  whilst  very  many  are  over  100  ohms. 
Sand,  gravel,  and  stones  are  particularly  unfavourable  con- 
stituents of  the  soil  from  the  point  of  view  of  earthing. 
We  strongly  recommend  this  valualile  paper  to  all  who  are 
called  upon  to  make  good  earths. 


I  HE  third  of  the  Saddlers   Hall  serie"^ 

Government         ^    ,  i   i.       i       t    ,        •  , 

and  lectures,    arranged  by  the    Industrial 

Industry.  Reconstruction  Council  was  delivered  on 
October  30th.  In  our  opinion,  it  was  of 
greater  immediate  practical  value  than  either  of  the  pre- 
ceding lectures  of  the  series,  both  of  which  were  delivered 
by  members  of  the  Government  ( the  President  of  the  Board 
of  Trade  and  the  Minister  of  Iteconstruction),  and  covered 
ground  which  was  more  or  less  familiar.  Both  of  these 
gentlemen  gave  us  an  account  of  many  things  that  are  pro- 
posed as  the  result  of  investigations  by  various  Committees 
which  have  inquired  into  certain  defined  sections  of  activity. 
On  the  third  occasion  the  lecturer  (Mr.  W.  L.  Hichen's, 
chairman  of  Cammell.  Laird  &  Co..  iM.)  was  a  man  free 
from  all  Government  influences  officially,  but  by  no  means 
iis  free  therefrom  as  he  would  desire  to  be  as  a  representa- 
tive of  great  national  industries.  He  was,  therefore,  agree- 
ably unrestrained  in  dealing  with  the  subject  chosen 
for  his  lecture,  and,  in  our  opinion,  the  importance 
and  seriousness  of  what  he  had  to  say  were  fully  ajjpre^ 
.iated  by  his  audience.    We  may  all  have  the  best  intentions 


in  the  'world  in  trying  to  obviate  causes  of  friction  in  the 
nation  in  the  a|)]iroaching  days,  but  we  shall  be  pursuing  a 
rake's  progiess  if  we  sit  still  and  see  security  of  industrial 
interests  threatened  with  wcarin.ir^away  to  vanishing  point 
because  Parliamentary  authorities  adopt  policies  dictated  by 
o|iportunism.  There  are  many  voices  in  the  nation  at  the- 
present  moment.  Some  of  them  are  very  loud,  and  what 
they  say  is  very  emphatically  expressed  :  but  inasmuch  as 
"  the  people  "  can  only  live  by  what  industry  affords  them, 
it  is  \ery  necessary  that  when  we  are  in  danger  of  beintr 
carried  along  on  a  great  wave  of  good  feeling  we  should  a^k 
ourselves  whither  that  great  wave  is  likely  to  carry  us.  As 
Mr.  Hichens  says,  it  is  a  natural  weakness  of  Enirlishinen 
'•  to  drift  down  the  stream  of  life  without  impiiring  where 
they  are  goin.cr."  His  advice  is  that  we  should  pause  a 
moment  at  the  veritable  network  of  cross-roads  that  meets 
us  to-day,  and  make  up  our  minds  where  it  is  we  want  to 
go.  Changing  over  from  stream  and  cross-road  similes, 
he  very  aptly  likens  the  nation  to  a  traveller  at  a 
railway  station.  He  has  to  go  somewhere,  the  train  is- 
waiting  to  be  off,  and,  without  inquiring  its  destination, 
he  jumps  in,  and  whfen  he  is  settled  comfortably  begins 
to  reflect,  and  soon  hopes  that  there  luay  be  some  "com- 
promise junction  "  at  which  he  can  i^ilight  and  change  ovii 
before  he  is  landed  at  the  unknown  end.  But  suppose  it  is 
a  npn-stop  train,  or  there  is  no  "  compromise  junction,"  ii 
if  there  is,  we  are  stranded  there  against  our  incliii:i 
tions — what  then  r  The  lecturer,  like  many  another  \\i: 
has  the  well-being  of  the  nation  at  heart,  has  no  desire  t. 
find  himself  in  a  non-stop  train  hurrying  headlong  to  the 
destination  of  State  Socialism.  He  objects  to  being  pushed 
and  jostled  into  the  wrong  train  by  a  crowd  of  men  and  Wour  i 
in  a  hurry,  and  prefers,  if  he  can,  to  travel  by  another  rou  if. 
but,  to  our  mind,  the  danger  of  the  j^resent  situation  lies  iu 
the  great  pressm'e  that  is  gathering  behind  us,  or  Iwhind 
those  who  during  the  war  have  had  to  give  way  hera,  and  give 
way  there,  in  order  to  win  the  war.  We  have  made  many 
compromises  during  the  war,  and  the  Government  has 
controlled  us  all.  For  a  time  it  will  continue  to  do  so,  as. 
we  feel  oui-  way  along  the  rough  and  tortuous  paths  of 
Peace.  But  after  the  transition  period  —  what  then  r 
Not  blind  leaders  of  the  blind — worse  than  that  unless  we 
determine  our  course  now — blind  leaders  of  the  open-eyed  ! 
With  our  ripe  experience  of  the  crass  absurdities,  the  deplor- 
able delays,  and  the  restrictions  on  initiative  and  enterprise. 
that  excessive  (iovernment  control  has  meant  during  these 
last  four  years,  are  we  going  to  be  carried  irresistibly  upou 
the  flood  tide  to  the  nationalisation  of  a  host  of  services  ami 
indijstries  ?  If  our  measures  for  reconstruction  seem  likely 
to  lead  us  there,  we  shall  do  well  to  pause,  and  consider  our 
ways.  The  principle  of  Government  control  has  been,  ami 
is,  necessary  up  to  a  point  under  w-ar  conditions  :  no  nation 
has  been  able  to  avoid  it.  But  we  have  been  pouring  out 
State  capital  and  paying  State  wages  with  a  prodigal  hand,  am! 
not  even  an  idealist  can  imagine  that  we  can  continue  alont; 
such  a  course  with  depleted  resources  without  finding  our 
way  to  bankruptcy  and  to  universal  disaster.  It  is  suggested 
by  some  that  such  a  view  is  held  only  by  pessimists  who  take 
no  account  of  ipovefnents  of  recent  days  in  creating  a  har- 
monious atmosphere.  But  the  man  who  waves  a  red  flag  on 
the  railway  track  may  save  us  from  the  fate  that 
awaits  us  if  the  driver  of  our  non-stop  brain  wears  a 
significant  red  tie,  or  a  red  ribbon  in  his  buttonhole.  If 
the  lecturer  were  unsympathetically  disposed  towards 
the  best  interests  of  the  masses,  his  warnings  against 
excessive  nationalisation  might  be  regarded  as  a  jjiece  of 
special  pleading  on  behalf  "of  Capital,  and  he  might  be 
denounced  by  some  sections  of  the  comihunity  because  of  a 
supposed  desire  to  continue  the  defects  that  accompany  the 
existing  order  of  society.  But  from  his  previous  utterance- 
printed  in  those  pages  it  is  perfectly  clear  that  such  is  not  the 
case.  He  holds  that  the  State  should  be  the  arijitrator  between 
Capital  and  Labour,  aud  even  goes  so  far  as  to  agree  with  ■ 
Labour  that  the  return  on  capital  should  bedecided  by  Govern- 
ment, and  that  the  hours  aud  wages  of  the  worker  should  be  simi- 
larly settled,  and  he  has  not  been  free  from  criticism  from  the 
employers'  side  on  that  account.  We  agree  with  a  following 
speaker  that  the  lecture,  of  which  we  give  some  extracts- 
on  another  ]iage,  should  be  circulated  broadcastf  not  only 
among  Assnr-lni  ions.  l)nt  amons  the  masses  of  workers  whose- 


.^ 
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minds  are  being  corrupted  by  those  who  either  cannot  or 
will  not  see  where  they  may  be  leadins;  us  by  their  advocacy 
of  everythinu;  for  everybody  and  the  Government  feeding  us 
all — a  popular  platform  appeal  for  the  have-nots,  but  one 
which  will  secure  "  nothin'  for  nobody  "  but  confusion  for 


PARTIAL    TRANSFORMATION     OF     DIRECT- 
CURRENT     REDUCER     SETS. 


By  C.  L.  brown,  A.M.I.E.E.,  Lr.  R.E. 


The   announcement   in   the   Press   on 

^/>i. '"'""""     October   a  1st   regarding   the   Coal    Con- 
Charge.  "^         " 

troller's   suggestion —that    the   quarterly 

minimum  charge  be  modified  into  an  annual  charge — 
brings  this  vexed  question  to  a  definite  issue.  It  was  stated 
in  the  Press  that  the  proposal  had  been  arranged  with  the 
rk'Ctrical  undertakings, but  the  agreement  suggested  was  more 
miticipatory  than  actual,  since  many  of  the  leading  under- 
;;ikings  learnt  of  the  matter  only  by  reading  the  notice  in 
the  paper,  and  have  not,  in  fact,  as  yet  determined  on  a 
line  of  action.  The  question  of  the  miniuiuiii  charge  is 
luiiloubtcdly  a  difficult  one,  since  theoretically  it  is  entirely 
instified  as  ensuring  to  the  undertakings  a  proper  return  for 
ilirir  capital  outlay  in  connectnig  the  premises  and  their 
barges  for  keeping  the  supply  available  ;  while,  on  the 
Diher  hand,  the  public  generally  are  markedly  dissatisfied. 
This  dissatisfaction  has  been  expressed  by  members  in  the 
House.  Ij'urther,- the  Board  of  Trade  has  been  from  time 
time  bombarded  with  protests  from  consumers,  and  the 
-  iission  has  for  a  long  time  been  an  outstanding  topic  in 
I  lit-  Press.  On  the  other  hand,  from  the  undertaking's 
point  of  view  the  minimum  charge^  is  the  only  safeguard 
against  a  consumer  making  the  undeitaking  a  mere  matter 
of  convenience  and  jiot  paying  his  fair  share  tf  cost  as  com- 
pared "with  the  average  consumer.  As  a  matter  of  fact,  the 
Board  of  Trade  has  so  far  acceded  to  pressure  as  recently 
to  make  it  a  condition  wlien  increasing  statutory  charges 
(price  per  unit)  under  the  Electric  Lighting  Acts,  that  the 
Miiiiimum  charge  should  be  waived.  The  same  condition  is 
liijing  made,  we  understand,  by  the  Board  of  Trade  when 
granting  relief  under  the  Statutory  Undertakings  (Tem- 
porary Increase  6f  Charges)  Act.  With  regard  to  the 
minimum  charge  itself,  this  is  inclnded  in  the  schedule 
attached  to  the  Confirmation  Acts,  and  is  expressed  in  terms 
of  units  coupled  with  a  lump  sum.  The  number  of  units 
is  20,  and  the  sum  equals  that  number  of  units  worked  out 
at  the  maximum  price.  For  6d..  7d.,  and  8d.  Orders, 
therefore,  the  charges  would  be  10s.,  lis.  8d.,  and  13s.  4d. 
The  fact  that  the  minimum  charge  is  expressed  as  a  definite 
sum  authorises  the  undertakings  to  charge  that  sum  even 
though  they  are  not  charging  their  maximum  price.  This, 
however,  is  not  invariably  done,  and  some  undertakings  are 
charging  less  than  the  amount  authorised.  There  are  also 
certain  undertakings  which  have  adopted  a  minimum  charge 
only  since  the  outbreak  of  war,  and  some,  of  course,  make 
no  minimum  charge. 

The  suggestion  by  the  Coal  Controller  does  not  involve  a 
■matter  of  principle,  although,  taking  it  in  conjunction  with 
the  attitude  of  the  Board  of  Trade  in  revising  maximum 
prices,  the  tendency  is  evident.  The  present  proposal  is 
best  considered  by  dividing  it  into  two  parts — first,  the 
alteration  from  a  quarterly  charge  to  an  annual  charge  : 
and,  secondly,  the  reduction  of  the  total  charge  to  £  1  per 
annum.  It  is  obvious  that  the  tirnes  call  for  some  sort  of 
modus  t'ircndi,  and  as  the  first  part  of  the  suggestion  would 
help  to  get  over  the  trouble,  the  undertakings  might 
certainly  do  worse  than  arrange  accordingly  ;  in  fact,  some 
undevtakings^  are  already,  and  have  been,  allowing  the 
alternative  in  the  ordinary  course. 

As  regards  the  reduction  to  £1,  this  is  a  matter  in  which 
each  undertaking  will  have  to  take  the  responsibility  of 
individual  action.  Whether,  if  the  undertaking  should 
refuse  to  grant  this  concession,  the  Board  of  Trade  could 
issue  a  compulsory  Order  under  D.O.R.A.,  is  questionable, 
■seeing  that  it  is  merely  a  question  of  a  few  shillings  being 
either  in  the  nrtdertaking's  pockets  or  the  consumers' 
])0i'kets,  and  the  order  [ler  se  would  work  just  as  smoothly 
"II'.'  way  as  Yhe  other.  There  certainly  does  not  seem  to  be 
iiny  direct  clause  in  the  Defence  of  the  Realm  Act  which 
would  authorise  such  action  :  but,  of  course,  it  is  impassible 
to  dogmatise  as  to  what  the  Government  can,  or  cannot,  do 
pdcr  its  prrspTit  very  widi^  powers. 


The  following  describes  the  principle  of  and  -sets  forth 
calculations  for  arriving  at  the  most  eiRcient  combination 
of  motor  arid  generator  for  this  type  of  rotary  direct-current 
\oltage  transformer. 

The  advantages  gained  are : — (1)  Higher  combined 
efficiency,  this  being  the  most  important,  as  will  be  seen 
later,  yet  in  many  cases  the  least  considered  :  (2)  cheaper 
initial  cost,  without  impairing  strength  and  stability  or 
increasing  the  maintenance  and  depreciation  charges.  The 
whole  is  effected  by  winding  the  machines  to  give  the 
reijuired  \'oltage  ratio  and  making  the  necessary  con- 
nections. 

In  many  cases  this  type  of  reducer  is  unknown,  not  con- 
sidered, or  presumed  not  "  worth  while  "  :  the  last  is  totally 
wrong,  as  will  be  seen  from  the  figures  put  forward  below 
from  actual  tests';  the  approximate  saving  per^nnum  is 
given. 

It  is  only  necessary  here  to  enter  into  calciilations,  of  an 
elementary  nature,  concerning  the  outputs  of  the  motor 
and  generator,  a  formula  being  worked  out  to  meet  any  case  : 
the  designer  can/  then  proceed  in  the  usual  manner  in 
accordance  with  ordinary  d.c.  machine  design. 

The  principle,  as  many  readers  may  already  know,  is  to 
utilise  the  current  which  passes  through  the  motor  in 
parallel  with  the  current  from  the  generator  which  it  is 
driving  ;  this  current,  as  far  as  the  secondary  is  concerned, 
is  supplied  without  any  transformation  losses.  Fig.  1  (p.  43fi) 
will  make  the  principle  clear  to  those  who  are  not  familiar 
with  this  })lant. 

The  following  are  simple  methods  for  arriving  at  the 
\  ■  iltages  and  outputs  of  machines ;  these  being  direct- 
coupled,  the  speeds  would  be  the  same,  and  chosen  to  suit 
the  designer's  standard  frames.  Let  ii  =  motor  input 
current ;  g  =  generator  output  current  ;  v  =  motoi- 
voltage  :  E  =  generator  voltage  (secondary)  ;  a  =  total 
secondary  current  in  amperes  {i.e.,  generator  current  plus 
motor  current) :  c  =  overall  eflSciency  (this  must  be  an 
assumed  figure,  and  should,  if  anything,  be  on  the  low  side). 
,  Given  no  losses  : — 

Motor  'watts  =  generator  jwatts  : 
/.(.,  II  v  =j:!  E, 

.At  =  fi  e/v,  and  G  =  M  V  E. 

Also  (M    -t    G)  E     =   E  A, 

and  as       G  =  m  v/e, 

we  have  (m  -1-  m  v/e)  e  =  e  a, 

Ji  =  E  a/(  1  -!-■  v/e)  e  =  a/(1  -I-  v/e). 

Allowing  for  losses,  the  voltage  ratio  v/e  would  be  divided 
by  percentage  overall  efficiency  and  multiplied  by  100,  /.''., 
M  =  A;(1  -I-   e  v/e),  this  being  the  only  formula  necessar). 

The  generator  current  is,  of  course,  a  —  m,  hence  the 
actual  output  of  each  machine  is  solved  by  multiplying  the 
respective  current  by  the  respective  voltage.  <;  > 

Fig.  2  is  a  diagram  of  a  P.T.  set  showing  connections  of 
shunt  fields,  starter,  and  regulator,  the  latter  being  in  the 
generator  shunt  circuit ;  there  is  nothing  of  particular  note. 
It  will  be  seen  that  the  motor  and  generator  fields  when 
starting  are  in  series,  and  when  running  at  full  speed  the 
contacts  "cc"  are  short-circuited  so  that  each  field  is 
connected  to  its  respective  side  of  the  mid-wire. 

An  interesting  case  is  here  given  of  a  160-k*\v.  set,  the 
figures  being  for  about  half-load,  showing  a  marked  increase 
in  efficiency  over  an  ordinary  motor-generator  set :  the 
efficiency  increases  over  motor-generator  sets  are  more 
marked  in  smaller  sets. 

Output  (secondary)       SO  KW.  at  20.5  volts. 

Primary  volts  (or  line)  ...     400  volta. 

Secondary  volts  (or  generator)...     205  volts. 
Efficiency  (overall)       ...       "...     91  percent.  =  total  secondary 

power/total  input  fromline. 

Speed  of  set       1,210  r.p.m. 

Mid-wire  current  S90  amperes.     . 

Windings  ...     Both  machines  shnnt-wound, 

with  commutation  poles. 
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In  addition  to  a  saving  in  cost  of  s<)int.-tliin<;  like  i'12.") 
in  capital  outlay  for  the  above  set,  there  would  be  a  con- 
.siilcrable  annual  saving,  as  follows  : — 

A  well-designed  motor-generator  set  under  the  above 
conditions  would  have  an  efficiency  of  about  x\  per  cent. : 
assuming  that  the  above  is  rocjuired  to  run  at  a  load  factor 
of.  say.  .■)()  per  cent,  for  Id  hours  per  day,  six  days  per  week, 
with  energy  at  Id.  per  H.O.T.  unit,  there  would  be  a  net 
saving  of  ,t'14o  per  annum,  which,  at  the  nominal  interest 
of  .")  per  cent.,  represents  a  further  capitiil  i>f  £2,800,  and 
higher  in  proportion  to  the  load  factor. 

There  is  no  difficulty  in  running  these  sets  under  almost 
any  conditions ;  they  are  satisfactory  for  parallel  running 
with  comj)ound- wound  generatore,  in  which  case  the  generator 


/ 
of  the  P.T.  set  should  be  also  compound-wound,  in  order 
that  the  load  fluctuations  may  be  equally  shared,  i.e..  the 
field  characteristics  should  be  the  same. 

It  will  be  noted  that  in  the  case  of  lartre  voltage  ratios 
in  smaller  sets  up  to  \r,--20  kw.—Lp.,  where  the  motor 
voltage  would  be  about  six  times  that  of  the  generator — 
not  much  advantage  would  be  gained  over  motor-generator 
sets,  on  account  of  the  small  motor  current,  on  which  the 
increased  efficiency  depends. 

These  sets  have  been  successfully  used  even  for  kinemato- 
graph  work,  and  it  would  be  wel!  to  note  that  care  should  be 
taken  where  the  supply  system  is  "  earthed  "  to  connect  the 
generator  side  to  the  "  earthed  "  line  (see  fig.  2),  otherwise 
the  operator  would  be  in  danger  of  receiving  a  "  shock  "  of 
line  voltage  to  "  earth." 

Note.— As  the  over-all  efficiencies  increase  as  the  motor 
volts  decrease,  it  will  readily  be  seen  that  these  sets  are 
parti  nilarly.  adapted  to  high  secondary  voltages  and  hio-h 
line  voltages.  " 


clamps  ;  and  the  sectioning  gear  is  of  the  British  Thomsim- 
Houston  Co.'s  .SOo-volt  remote-operated  type. 

In  t'onnection  with  the  elcctrificalioTi  srhemi^  a  number 
of  works  were  carried  out  which  represent  important  better- 
ments of  the  track.  Thus  the  whole  of  the  route  hivs  been 
fenced  with  wire  netting.  On  a  length  of  about  a  mile 
near  Tigr^,  which  wasTrciiuently  flooded,  the  track  has  been 
raised  above  Hood  level.  There  are  7.")  level  crossings  on 
the  route,  and  in  order  to  prevent  people  and  animals  froni 
straying  on  the  line  at  these  places,  special  "cattle  guards" 
were  installed.  A  cattle  guard  consists  of  a  trench  dug 
across  the  tracks  parallel  to  the  road,  with  brick  retaining 
walls  and  concrete  invert.  The  depth  varies,  the  standard 
being  about  7  ft.  :  the  width  is  C  ft.  i\  in.  The  track  rails 
are  carried  across  on  wooden  beams, 
having  the  upper  corners  chamfered  oflf 
tfi  reduce  the  foothbld.  The  fences  are 
carried  up  to  tlie  ti'ench,  and  a  footway 
with  a  locked  gate  is  provided  for  the 
use  of  the  maintenance  gangs  (fig.  l.'i.) 
Other  incidental  improvements  were  the 
pi'ovision  under  every  rail  of  four 
sleepers  of  extra  length  carrying  the  in- 
sulators, and  the  installation  of  new 
track  fishplates. 

The  track  rails  are  used  throughout 
for  the  return  circuit  of  the  traction 
current.  They  weigh  85  lb.  pei'  yard, 
and  are  part  f()  ft.  and  part  S3  ft.  long. 
The  joints  arc  bonded  with  two  copper 
bonds  of  the  ribbon  type,  with  solid 
heads,  giving  a  total  cross-section  of 
•j  sq.  in.  of  copper,  and  making  the  ratio 
of  conductivities  of  6  ft.  of  ,  rail,  in- 
cluding and  excluding  a  bonded  joint, 
about  ;i  to  .5.  To  reduce  the  risk  of  loss  by  theft,  the 
bonds  are  fixed  under  the  fishplates.  The  two  rails  of 
each  track  are  cross-connected  every  100  yards  with 
stranded  copper  bonds  carried  in  wooden  troughs  fixed  to 


Fig.  13. — Conductor-Rait.  Ramp. 


ElECTRIC     TRACTION     ON     THE     CENTRAL 
ARGENTINE     RAILWAY. 


« 'iDidudcfl  from  pmje  413!  j 

The'  electrical  equipment  of  the  track  comprised  the 
bondmg  of  the  track  rails,'  the  erection,  bonding  and 
protection  of  the  conductor  rails,  the  iaving  of  intercon- 
necting cables  across  gaps  in  the  conductor  rail,  and  the 
provision  of  switchgear  for  dividing  up  the  track  into 
short  electrical  sections. 

The  conductor  rail  is  of  the  North-Eastern  Steel  Co.'s 
high-conductivity  steel,  weighing  86  lb.  per  yard  The 
composition  of  the  rail  is  as  follows  :  Carbon. D-03 percent. ; 
silicon,  ml :  sulphur,  0-05.  per  cent.  :  phosphorus,  0-0(! 
percent. ;  and  manganese,  0-30  per  cent.  The  electrical 
resistance  of  the  rail  is  (;-7  times  that  of  copper  of  equal 
volume.  The  insulators  are  Doulton's  single-shed  round- 
porcelain  type,  with  caps  and  clips  of  malleable  cast-iron, 
ihe  rail  bonds  are  of  the  British  Insulated  and  Helsbv 
tables  solid-head  and  pin  types,  of  -ICG  sq.  in.  area.  The 
bond  tester  is  of  the  Evershed  and  Vignoles  type.  The 
anchorages  consist  of  the  British  Insulated  and  Helsby 
<,.ables'   composition    insulators  with    shackles,  plates  and 


the  sleepers.     Adjacent  tracks  are  cross-bonded  e\ery  100 
yards. 

In    the  Retire   terminus   the  rails   are   used  for  track- 
circuiting  with  alternating  current.     To  permit  of  using 


c:Sfc,  ,    . tjc^ 


Fic;.  14. — Coxdcctor-Rail  AxcHpR. 

the  same  rails  as  a  path  for  the  traction  current,  impedance 
bonds  are  placed  at  the  ends  of  the  track-circuiting  sections, 
these    bonds   consisting   of    heavy   choke    coils    contained 
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in  oil-filled  cast-iron  cases,  which  ai-e  placed  between  the 
sleepers.  Where  crossings  occur,  only  one  rail  of  each  track 
is  used  for  the  traction  current. 

Trespassing  on  the  railway  tracks  is  much  more  prevalent 
in  the  Argentine  than  in  this  country,  so  that  any  form  of 
conductor  rail  adopted  must  be  particularly  well  protected 
against  the  risk  of  people  touching  it.  It  was  felt  that  the 
(_•!  iiiimon  form  of  fiat-bottomed  rail  with  side  boards  attached 


Fig.  1.5.  -Level  Crossing  with  Cattle  Guard, 


toiit  was  too  much  exposed  on  the  top  to  be  safely  used,  and 
it^was  not  possible  to  provide  a  top  cover  or  adopt  the 
American  type  of  under-running-irail,  on  account  of  the 
limited  space  availalile  between  the  structure  and  load  gauges. 
The  form  of  rail  shown  in  fig.  11,  p.  412,  was  ultimately 
selected  as  occupying  the  minimum  space  consistent  with 
proper  clearance,  and  as  permitting  of 
a  very  complete  insulating  coverintr. 
The  rail  was  rolled  without  difficulty 
of  high-conducting  steel,  and  can  be 
handled  without  any  tendency  to  distor- 
tion. Before  leaving  the  works,  the 
rails  were  dipped  in  hot  bitumastic  solu- 
'■  tion  to  prevent  rusting ;  when  the  service 
started  up  a  special  skate  with  scraping 
edges  was  fixed  to  the  collector  shoe  gear 
on  a  coach  which  was  hauled  up  and 
down  by  a  steam  locomotive  till  the 
contact  surface  of  the  rail  was  clean  ; 
hand  scrapers  were  also  used. 

-The  fishplates  are  single  and  are 
applied  to  tlie  Ijack  of  the  rail,  the  bolt 
heads  being  countersunk  to  leave  a  free 
passage  for  the  toe  of  the  skate.  Two 
bonds  with  solid  plug  beads  are  fixed 
imder  the  fishplate,  giving  a  cross 
section  of  -33  sq.  in.  of  copper  at  each 
joint. 

Where  gaps  occur  the  rails  finish  off 
with  cast-steel  ramps  .'>  ft.  long,  shaped 
to  guide  the  skate  into  position  without 
jarring  (fig.  13). 

The  rails  and  ramps  are  covered  with 
a  pi'otcction  of  creosoted  wood  boards,  built  up  in  the  sh<ips, 
and  fixed  in  position  on  the  ground  by  hammering  over  the 
ends  of  steel  strips  to  embrace  the  edges  of  .tlie  top  talilc 
and  foot  of  the  rail.  The  protection  has  proved  \ery 
efficient,  no^cases  of  fatal  injury  from  shock  having  occurred 
up  to  the  present,  though  barefooted  boys  have  been-seen  to 
run  about  over  the  rail  and  men  have  used  it  as  a  barrow 
track^ 

The  rail  is  carried  on   malleable  iron  castings  cemented 


into  porcelain  insulators,  which  stand  on  the  ends  of 
specially  long  sleepers,  and  are  fixed  to  l!hem  by  malleable 
iron  clips.  The  insulation  of  the  rail  is  very  good,  the 
usual  weekly  figure  for  leakage  from  the  50  miles  erected 
being  between  1"0  and  1*5  amperes. 

To  prevent  creepage  every  length  of  conductor  rail  is 

anchored,  and  no  length  exceeds  l^  mile.     The  anchors  used 

on  long  lengths  consist  of  insulated   links   attached  to  a 

plate  either  fixed  in  a  block  of  concrete 

or  fastened  down  to  a  sleeper  (fig.  14). 

When  a  conductor  rail  continuity  cable 
crosses  under  the  track,  it  is  carried  in 
a  cast-iron  trough  bolted  to  an  old 
sleeper.  At  cattle  guard?  the  cables 
are  carried  in  iron  troughs  supported 
by  old  rails. 

All  positive  cables  finish  in  terminal 
pillars  (fig.  15),  consisting  of  cast-iron 
bends  into  which  a  fibre  sleeve  is  slipped, 
the  cable  being  threaded  through  and 
the  core  being  sweated  into  a  gunm^tal 
(■ap  resting  on  a  porcelain  insulator  fitted 
into  the  top  of  the  bend.  The  cap  has 
bolted  to  it  a  terminal  plate  with  sockets 
for  stranded  bonds  which  make  connec- 
tion with  the  conductor  rail.  The  cap 
and  terminal  are  surrounded  by  a  pot- 
ware  cover,  which  prevents  a  person 
walking  past  from  coming  accidentally 
in  contact  with  live  metal. 

The  conductor  rail  is  so  divided  into 
sections  by  switches  mounted  in  signal 
cabins,  that  the  signalman  can  quicklv 
isolate  any  faulty  section,  leaving  the 
rest  of  the  system  unaffected.  The 
sections  are  also  so  arranged  that  in 
case  of,  say,  a  derailment  at  one  place, 
any  route  which  would  be  available  foi' 
steam-propelled  trains  is  also  available  for  the  electric  ti-ains. 
Provision  is  made  for  paralleling  the  "  up  "  and  "  dowu  "' 
conductor  rails,  in  order  to  make  full  use  of  their 
combined  conductance.  A  view  of  a  cabin  sectioning 
board  is  given  in  fig.  Ifi.  The  sectioning  switches  are 
normally  of   the    1,000-ampere  quick-break    knife    type  -. 


Fig.  IB.— Sectionino  Board  i.\  Signal  Cabin. 

interconnecting  switches  and  those  feeding  the  tracks  in 
Retiro  terminus  are  automatic  circuit-breakers.  Eni(!rgenc,y 
switches  are  provided  at  the  crossovers  at  wayside  stations, 
to  allow  of  trains  discharging  passengers  and  setting  back 
to  the  other  line  when  a  fault  occurs  beyond  the  platform  in  a 
section  containing  several  stations.  Sidings  and  the  plat- 
focm  lines  at  Retiro  are  controlled  by  switches  mounted  in 
cast-iron  boxes,  with  a  danger  signal  showing  when  the 
switch  is  closed. 
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In  the  first  12  months  the  mileages  run  were  : — Motor 
coach  miles.  I,782,0n0  ;  trailer  coath  miles,  1 ,8r).),000. 

The  total  number  of  times  the  supply  to  the  conductor 
rail  was  interrupted  \va.s  : — Under  one  minute,  dii  ;  over  one 
minute,  42. 

The  total  number  of  trains  run  was  41,70(;,  and  the  total 
amount  by  which  all  trains  were  late  arriving  at  the  termini 
was  817  minutes.  The  percentage  of  trains  arriving  late 
was  (V213  per  cent.,  of  which  0'129  per  cent,  were  over 
five  minutes  late.  These  figures  include  delays  to  trains 
caused  by  late  running  of  other  trains. 

As  may  be  judged  from  these  figures,  the  initial  difficulties 
and  maintenance  troubles  have  been  few  and  of  minor 
importance,  and  the  whole  system  is  giving  results  com- 
mensurate with  the  care  devoted  to  the  design,  manufacture, 
and  erection  of  the  plant. 


AN     OSCILLOGRAPHIC     STUDY     OF     A 
HOWLER     SET.* 


By  LINDLEY  PYLE. 


The  need  of  a  simple  device  yielding  sustained  high-fre- 
quency oscillations  of  the  order  of  1,000  cycles  per  second 
led  the  author  to  an  oscillogi-aphic  study  of  the  performance 
of  the  so-called  "howler"  apparatus,  the  action  of  which  is 
•  illustnat-ed  by  the  shrill  note  emitted  when  the  receiver  of 
.1  telephone  circuit  is  presented  to  the  mouthpiece  of  the 
transmitter. 

A  telephone  transmitter,  T  (fig.  1),  capable  of  continuous 
operation  at  one-half  ampere  under  an  apphed  potential 
difference  of  12  volts,  was  placed  iu  series  with  eight  fresh 
dry  cells  and  a  fixed  non-inductive  resistance,  r,  of  one  ohm, 
the  resulting  current  traversing  the  primai-y  of  a  small  in- 
duction coil  whose  vibrator  was  closed  and  blocked  from 
action.  An  ammeter,  A,  and  key,  h,  were  usually  included 
in  the  circuit.  A  head-type  telephone  receiver,  r,  of  1,000 
ohms  resistance  was  connected  to  the  secondary  of  the  induc- 
tion coil,  the  resistance  of  the  secondary  being  1,000  ohms. 
When  the  mouth-piece  of  the  transmitter  was  brought  close 
to  the  diaphragm  of  the  receiver,  a  musical  note  was  emitted 


Fig.  1. 

by  the  latter  upon  closing  the  key  k  or  upon  tapping  the 
instrument  if  k  were  already  closed.  The  pitch  of  the  note 
is  dependent  upon  the  nearness  of  the  mutually  excited  dia- 
phragms, upon  the  resistance  of  the  receiver  circuit,  and 
upon  the  way  in  which  the  receiver  happens  to  be  connected 
initially  to  the  secondary  tenninals.  In  order  to  study  the 
motion  of  the  receiver  diaphragm,  use  w-as  made  of  the  device 
termed  by  D.  C.  Miller,  the  "  phonodeik,"  as  described  in 
his  book  on  "  The  Science  of  Musical  Sounds."  A  piece  of 
lliiii  silk  thread  was  attached  by  sealing  wax  to  the  centre 
of  the  rear  face  of  the  diaphragm,  the  other  end  being  led 
(Hit  through  a  hole  in  the  rear  of  the  receiver  case.  The 
thread  was  then  wrapped  around  a  fine  needle  mounted  to 
jotate  freely  with  its  axis  parallel  to  the  face  of  the  dia- 
))hragm  (see  )i..  fig.  1).  The  thread  was  then  tied  to  a  rubber 
band.  b.  w'hich  in  turn  was  attached  to  a  fixed  point.  A 
beam  of  light  from  a  pm-liole  iiupinged  ujion  a  minut«  mirror 
:illaihed  to  the  needle  and  Vas  t'ccu.-ed  upon  a  photdgraphic 
Ijlate,  F,  which  could  be  nipved  rapidly  across  the  beam  of 
light  m  a  direction  parallel  to  the  axis  of  the  needle.  De- 
velopment of  the  plat<>  yielded  an  oscillogram  of  the  mecham- 
cal  vibrations  of  the  diaphragm  of  the  receiver.  It  was  com- 
puted from  observed  data  that  the  extreme  displacement  of 
the  diaphragm  was  of  the  order  of  0.01  mihimetre.    A.  Duddell 

•Reprinted    from    Washington    University   Sltidiat,    Vol.    6, 
Scientific  Series  No.  1,  1918, 


oscillograph  was  used  to  study  the  variable  currents  in  the 
ivceiver  and  ti'ansmitter  circuits.  Fig.  1  makes  plain  how 
the  oscillograph  was  connected  in  circuit. 

Fig.  2  is  an  oscillogram  of  the  high-frequency  alternating 
current  in  the  receiver  circuit.  On  the  same  film  a  simul- 
taneous record  was  tal<en  of  a  57-cyclo  per  sec.  alternating 
current  delivered  Ijy  the  local  power  house.  The  higher 
frequency  was  found  to  be  1,270  per  sec.  The  line  of  zero 
current  doe.s  not  extend  through  the  centre  of  the  current 
trace.  The  maximum  current  values  in  one  direction  exceed 
the  naaxunum  current  values  in  the  other  direction  by 
approximately  2.3  per  cent,  of  the  aj-ithmctical  mean  of  the 
maxima,  this  being  characteristic  of  all  the  receiver  circuit 
records. 

Fig.  3  is  the  corresxwnding  oscillogram  of  the  vibrations  of 
the  receiver  diaphragm.     The  zero  line  corrcspontling  to  the 
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position  of  the  undisturbed  diaphragm  is  markedly  displaced 
from  the  centre  of  the  oscillation  record.  In  fact,  the  dia- 
phragm in  action  swings  eight  times  further  from  the  attract- 
ing magniet  than  it  swings  towards  it.  This  is  not  due  to 
lost  motion  in  the  phonodik  system,  for  the  zero  mark  is  in 
the  same  position  after  taking  a  record  as  before.  Fig.  4 
shows  a  not  infrequent  type  of  oscillation  where  there  is  ■  a  ^ 
regularly  alternating  variation  in  height  of  one  set  of  maxima.  ' 
Fig.  5  shows  the  simultaneous  behaviour  of  the  receiv(a: 
diaphragm. 

It  was  thought  worth  while  to  study  the  variation  in  the 
primary,  or  transmitter,  circuit.  .Accordingly, ^the  Duddell 
instrument  was  connected  to  the  terminals  of  the  non-induc- 
tive resistance  (fig.  1)  in  order  to  obtain  an  oscUlogram  show- 
ing the  nature  of  the  current  traversing  the  transmitter. 

\ 
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Fig.  4. 


Fig.   5. 


Fig.  6  shows  a  careful  copy  of  the  very  faint  film  record 
obtained.  A  projection  lantern  was  used  to  throw  an  image 
of  the  film  upon  a  sheet  of  white  drawing  paper.  The  lines 
of  the  image  were  traced  in  pencil  and  were  then  photo- 
graphed to  give  the  published  figm-c.  The  striking  feature 
is  the  wide  range  of  tluctuatiou  in  the  unidirectional  current 
in  the  transmitter  circuit.  The  current-  as  read  on  a  Westcjn 
direct-current  ammeter  was  0.50  ampere.  As  reckoned  from 
the  line  of  zero  current  the  minimum  values  of  the  curreut 
are  approxhnately  8  per  cent,  of  the  maximiun  values. 

The  "howler"  apparatus  used  in  these  experiments  will 
give,  a  sustained  high-frequency  current  of  the  order  of  1,200 
cycles  j>er  sf<-x>nd,  with  no  erratic  variaticin  in  frequency 
ai'ter  once  set  in  operation.  The  npcrnlinti  h:is  liecii  main- 
tained for  half  an  hour  with  no  pcrsni,:il  ;illrnliMii  whatever. 
The  high  frequency  current  of  course,  iIi|mi(..  wnlol.y  from  a 
.sinusoidal  form.  The  piercing  note  emitted  by  the  diaphragm 
(if  the  receiver  is  the  only  annoying  feature  about  the  device. 
The  action  continues  even  with  as  much  as  SO.OOtI  ohms  in 
the  receiver  circuit.    The  human  body  itself  may  be  intro- 
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duced  into  lln'  receiver  circuit  without  painful  physiological 
effects.  The  effective  current  sti-ength  (as  measured  on  a 
Rowland  eloctrodynamometer)  in  the  receiver  circuit  when 
no  auxiliary  resistance  is  present  is  about  5  milli-ampere.s; 
there  is  then  present  2,000  ohms  resistance  and  considerable 
inductance.  For  effective  operation  it  is  necessary  to  keep 
the  primarv  circuit  of  low  ^-esistance  in  order  that  variatwDS 
in  the  resistance  of  the  carbon  granules  of  the  transrnitter , 
riiav  he  «■  lii«li  percentage  of  the  total  resistance  of  the 
circuit.  Trial  should  be  mad^^  lo  det^-rmmc  how  the  ter- 
minals of  the  oecondarv  should  be  connected  to  the  receiver 
The  oscillations  will  be  set  up  with  greater  ease  m  one  case 
than  when  the  terminals  are  reversed.  ^Vhen  the  transmitter 
circuit  is  closed  the  sound  wave  thrown  from  the  excitea 
receiver  diaphragm  against  the  transmitter  diaphragm  may 
be  such  as  to  decelerate  the  motion  of  the  latter  rather  turn 
accelerate  it.  The  device  should  be  useful  as  a  generator 
of  high-frequency  currents  where  smu.soidal  currents  are 
not  demanded. 
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NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Headeri  are  invited  to  mbmit  particulars  of  new  or  improved 
devices  and  apparatus,  which  will  be  published  if  considered  of 
sufficient  iiUerest, 

The  Record  InternaUCombustion  Engine. 

These  engines,  made  by  the  Record  Engineering  Co., 
Ltd.,  of  Eccle^,  Manchester,  have  been  on  the  market  for 
some  years,  but  only  recently  have  they  come  into  prominent 
notice.  The  engines  are  designed  on  simUax  lines,  and  may 
be  very  well  compai'ed  with  the  well-known  high-speed  seJf- 
lubricating  steam  engine.  All  the  usual  two-to-one  gears, 
\«th  their  camshafts,  cams,  tappets,  and  poppet  valves — as 
used  in  connection  with  the  ordinai->'  four-stroke  cycle  engine 
— liave  been  eliminated.  Consequently,  this  engine  simply 
(.1  insists  of  the  usual  pistons  with  lings,  and  generally  speak- 
ing, one  simple  piston  valve  for  every  two  cylinders,  this 
pis-ton,  valve  being  driven  by  means  of  an  eccentric  formed 
with  or  fixed  directly  on  to  the  crankshaft.  This  constitutes 
the  whole  of  the  valve  mechanism,  and  as  this  valve  only 
I  Mutrols  the  distribution  of  the  gaseous  fuel  to  the  pump 
•  \liuders,   it  is  only  subject  to  a  few   pounds  pressure  per 


Fig.  1  shows  the  50-b.h.p.  engine  referred  to,  whilst  fig.  '1 
illustrates  the  standard  5-KW.  petrol  generating  set  with  radia- 
tor system  of  cooling. 

Generally  speaking,  theengines  are  substantially  designed 
as  regards  the  working  parts,  and  ample  provision  is  made 
for  wear,  while  large  doors  are  provided  in  the  cirank  case 
to  enable  adjustments  to  be  made  without  dismantling.  It 
will  also  be  seen  from  the  illustrations  that  the  cylinder  heads 
are  made  loose,  consequently  both  piston  tops  and  combustion 
chambers  can  be  cleaned  without  dismantUng  the  parts. 

The  London  office  of  the  company  is  :  Donnington  House, 
Norfolk  Street.  Strand,  W.C.  2. 

Electrical  Starting  Apparatus  for  Petrol  Motors. 

Mr.  Harbv  Lucas  and  Mr.  C.  L.  Breeden,  of  Joseph 
Lucas,  Ltd.,  Birmingham,  have  recently  taken  out  patents 
in  resiject  of  two  forms  of  electrically-actuated  pinion  and 
toothed-ring    iiiei^hiug    arrangements    which    are    worthy    of 


Pig.  1.— "Record"  50-b.h.p.  Engine. 


Fig.  2. — Stand.\rd  5-kw.  "Record"  Petuol-Electric  Set. 


square  inch,  never  to  the  heat  of  fire,  and  consequent  car- 
bonisiition,  &c..  'of  the  working  cyUnders. 

It  wUl  readily  be  seen  that  these  engines,  being  of  such 
simple  construction,  should  be  capable  of  maintaining  their 
efficiency  over  very  long  periods.  Thej'  are  easy  to  overhaul 
and  repair,  and  can  be  placed  in  the  hands  of  unskilled  labour 
for  supervision.  Attendants  who  have  had  long  experience 
in  the  running  of  steam  engines  will  find  they  closely  ap- 
proach the  plant  they  have  been  accustomed  to.  It  is,  there- 
lore,  the  type  of  engine  which  will  appeal  particularly  to 
marine  engineers. 

In  the  "  Record "  engine,  many  causes  of  trouble  are 
removed  by  the  crank  case  being  used  only  as  a  reservoir 
for  lubricating  oil  as  in  the  ordinary  4-cycle  engine;  in  reality 
it  works  under  more  fa^'ourable  conditions  owing  to  the  fact 
that  the  lubricating  oil  is  not  splashed  directly  on  to  the 
inside  of  the  working  pistons. 

The  company  recently  completed  a  six-days'  endurance  test 
on  paraffin,  on  a  50-b.h.p.  engine  which  was  on  order  for  a 
Government  department,  and  one  of 
the  conditions  under  which  the  order 
was  placed  was  that  it  should  run  con- 
tinuously, at  full  load,  on  paraffin, 
without  any  attention  or  adjustment 
whatsoever.  The  conditions  were  ac- 
cepted by  the  company,  and  the  trial 
was  carried  out  imder  the  direct  super- 
vision of  five  Government  departments 
which  were  interested. 

During  the  whole  of  the  trial,  the 
engine  received  no  attention  except  the 
usual  filling  up  of  fuel  tanks  and  the 
addition  of  lubricating  oil.  No  plugs 
were  changed,  and  when  afterwards 
dismantled,  the  engine  showed  no  appre- 
ciable wear  and  the  cylinders  were 
practically  free  from  deposit.  The  re- 
sult of  this  test  shows  that  a  2-stroke 
engine  can  be  designed  and  built  to  give  equal  results  in 
economy,  efficiency,  and  endurance,  to  a  4-stroke  engine, 
■with  the  aJded  advantage  of  great  simplicity.  The  engine 
recently  tested  was  of  the  "V"  type,  four-cylinder  design. 
with  two  cranks  giving  four  impulses  per  revolution,  making 
the  turning  very  even,  and  owing  to  the  absence  of  valves 
and  valve  gear,  the  engine  runs  silently  under  all  conditions 
of  load,  and  alxsolutelv  free  from  vibration. 


notice.  The  first  arrangement  comprises  a  means  of  impos- 
ing on  the  pinion  a  magnetic  force  adapted  to  restrain  rota- 
tion in  the  pinion  during  the  meshing  operation,  the  neces- 
sary magnetic  force  being  obtained  by  a  magnetic  pole  piece 
adjacent  to  the  pinion  teeth  and  a  winding  for  its  excitation. 
From  the  accompanying  jdiagrammatic  sectional  side  and 
end  views,  figs.  3  and  4,  it  will  be  seen  that  the  end  cover 
of  the  motor  is  made  of  magnetic  material  and  provided  with 
a  pole  piece  b  situated  over  the  di-iving  pinion,  the  extension 
of  the  pole  piece  being  connected  to  a  core  carrying  an  excit- 
ing coil  E.  The  inner  surface  of  the  forw-ard  end  of  the  pole 
piece  is  made  to  a  tooth-hke  configm'ation,  similar  to  that 
of  the  driving  pinion  c,  the  two  being  closely  set  to,  but  not 
touching,  one  another.  The  circuit  for  the  magnetic  flux 
starting  from  the  core  is  across  the  pole  piece  radially  through 
both  sets  of  teeth  and  back  along  the  screwed  shaft  of  the 
pinion  and  end  cover.  Due  to  the  concentration  of  the  flux 
on  the  teeth,  any  tendency  of  the  pinion  to  rotate  with  the 
shaft  when  the  latter  is  started  is  resisted,  and  rotation  of 


4.— Pinion  Restraining 
FOR  Electric  Stakters. 


-Solenoid-controlled  Pinion 
01'  Electric  Starter. 


the  shaft  results  in  a.  sci'ewing  of  the  pinion  into  mesh  with 
the  driven  toothed  ring  G.  It  is  pointed  out  that  the  resist 
ance  to  rotation  is  not  in  the  nature  of  a  positive  lock,  and 
consequently  when  the  pmion  meshes  it  can  rotate  against  the 
action  of  the  magnetic  flux.  After  proper  meshing  of  the  pmion, 
the  current  through  the  coil  is  cut  off  and  a  full  current  passed 
to  the  motor,  enabling  the  full  turning  effort  to  be  exerted. 
Suitable  provision  is  made  in  (he  coil  circuit  so  that  after  the 
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engine  has  been  suutod  t)ie  coil  does  not  cmoo  into  action 
during  the  disenpapement  of  the  pinion ;  the  latter  is  there- 
fore free  to  come  avray  from  the  toothed  rin;;  without  re- 
straint. It  is  claimed  that  by  this  arranReraent  the  meshing 
operation  can  be  effected  with  a  slow  rotation  of  the  motor, 
the  full  power  not  being  exert^ed  until  meshing  is  complete. 
The  second  Lucas  arranpenient,  sliown  diagrainatically  iu 
fig.  •")  comprises  the  combination  of  a  pinion  screw  connected 
■with  the  »rmaturo  shaft,  and  a  solenoid  adapted  to  produce 
axiaJ  movement  of  the  pinion  relative  to  the  shaft.  The 
armature  shaft  proper  is  hollow  ;ind  screwed  internally;  an 
e.\tei-nally-screwed  shaft  can-ying  the  driving  pinion  c  en- 
gages the  same,  the  angle  of  the  screw  being  such  that  the 
pinion  can  bo  moved  axially  by  an  endwise  pressure.  In 
conjunction  with  the  pinion  is  a  co-axially-ananged  plunger 
of  a  solenoid  carried  on  a  bracket  mounted  on  one  end  of 
the  motor  casing.  On  closing  the  st<irting  s\yitch  the  sole- 
noid is  excited,  imd  its  plunger  cau.ot^s  the  pinion  to  traverse 
along  the  armature  shaft,  the.  latter  being  concurrently  slowly 
rotated.  When  the  pinion  becomes  meshed  with  the  teeth  n 
on  the  engine  flywheel,  a  further  switch  oix'ration  puts  the 
solenoid  out  of  action  and  passes  full  current  to  the  motor. 
The  -switch  control  arrangement  is  such  that  the  solenoid 
reiiiains  out  of  action  and  does  not  interfere  with  the  return 
of  the  pinion  by  the  flywheel  teeth  after  the  engine  has 
been  started.  lAirther,  the  solenoid  does  not  again  come  into 
-action  during  the  opening  of  the  switch,  so  that  the  pinion  is 
unaffected  after  the  engine  has  been  started.  The  solenoid 
plunger  is  returned  by  a  spring  when  the  solenoid  is  de- 
energised,  while  a,  spring  may,  as  shown,  be  arranged  in  the 
hollow  annature  shaft  as  a  buffer. 


CORRESPONDENCE. 

Letter!  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspiyndents  sh&uld  forward  their  communi- 
catiom  at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  thewrUer's  name  and  address  in  our  vossession. 

Economy  in  the  Use  of  Electric  Lamps. 

In  view  of  the  great  attention  that  is  being  paid  to  economy  in 
the  use  of  coal,  and  the  emphasis  this  places  on  the  use  of  the 
most  efficient  lamps,  it  is  interesting  to  review  the  present  relative 
economy  and  cost'  of  electric  lamps  in  the  200 — 250-volt  range  as 
compared  to  the  lOo— 130-volt  range. 

It  will  be  recalled  that  years  ago  the  200 — 250-volt-pressnre  Was 
adopted  for  electric  light  and  jxiwer  distribution  in  Great  Britain 
without  regard  to  the  resultant  loss  in  lamp  efficiency  and  increased 
cost  of  electric  lamps.  The  following  tables  show  the  present 
status  of  electric-lamp  efficiency  in  the  high  and  low-voltage 
ranges  and  the  difference  in  cost.  Table  I  shows  the  conditions 
for  the  I'nited  States  and  Table  II  the  conditions  Rr  Great  Britain. 
The  relative  greater  (lercentage-gain  in  efficiency  for  U.S..-\.  in 
100- volt  over  200- volt  lamps  is  due  to  the  greater  attention  paid  tu 
ailvancing  the  efficiency  of  100-volt  lamps  in  the  Initcd  States. 

On  the  average,  the  adoption  of  the  higher  voltage,  2n0 — 2r>0 
volts,  sacrifices  10  i>er  cent,  in  lamp  efficiency  and  electric  lighting 
service,  as  compared  to  the  100 — 12.5-volt  service. 

TABLE  I.— Electeic  Lamp  Comparison  fob  the  United  State.s. 


Size  of  lamp  (watts). 


Work  Without  Pay. 

The  letter  of  "  District  Engineer,"  appearing  in  your  issue  of  the 
Ist  inst.,  will  meet  with  the  approval  of  all  who  have  knowledge 
of  the  amount  of  work  involved  in  carrying  out  the  duties  attached 
to  the  appointment  of  district  engineer  under  the  B.O.T.  coal 
economy  scheme,  ft  is  to  be  hoped,  however,  that  chief  engineers 
so  appointed  will  not  forget  that  in  consequence  of  the  additional 
work  voluntarily  undertaken  by  them  in  this  connection,  it  has 
been  necessaiy  to  allocate  more  of  their  regular  duties  an<l  responsi- 
bilities to  meniliers  of  their  staffs,  and  that  for  this  and  other 
reasons,  they  will  view  with  greater  sympathy  than  many  appear  to 
intend  doing  the  request  recently  made  bytheCounoilof  the  E.I'.E.A. 
for  more  adeiiuate  remuneration  of  their  technical  staff  members. 
From  personal  knowledge  I  am  able  to  state  that  it  is  the  intention 
of  more  than  one  chief  engineer  to  treat  the  request  of  the  E.r.E..\. 
with  contempt,  and.  in  one  case,  the  request  was  characterised  as 
being  "  absolutely  ridiculous "'  by  a  chief  engineer  who,  since  the 
commencement  of  the  war,  has  had  his  salary  increased  by  at  least 
60  per  cent. 

Technical  Assistant. 

Soi-emher  2nd,  191S. 


type. 


Gas-filled  type.- 


50,  I  1(X).      200.  I  300.  ^  400.  I  500.  I  750.  { 1,000. 


Referring  to  the  anonymous  letter  subscribed  "  District 
Engineer "  in  your  current  issue,  I  am  of  opinion  that  the 
person  responsible  for  it  should  furnish  his  name  ;  as,  in  view  of 
the  distinct  understanding  between  the  Coal  Mines  Department 
and  district  engineers,  and  the  uniformly  courteous  and  sym- 
pathetic way  in  which  the  heads  of  the  Department  have  met-their 
"  voluntary "  assistants,  an  indication  of  dissatisfaction  of  this 
nature,  which  I  feel  quite  sure  is  almost  unique  amongst  the  100, 
casts  an  unmerited  slur  on  the  majority. 

E.  Holcombe  Hewlett, 

Borough  Electrical  Engineer. 
JIansfield,  Xorember  2nd,  1918. 


Although  in  complete  agreement  with  the  views  of  ''  District 
Engineer."  I  would  resjiectfiilly  point  out  to  him  that  he  knew  on 
what  terms  his  services  were  to  be  rendered.  In  this  time  of  national 
stress  some  give  their  lives,  some  their  services,  some  sec  what  their 
country  can  give  them  ;  unfortunately,  we  see  this  latter  spirit  all 
round  us.     Do  not  let  us,  as  a  body,  foster  this. 


yoremher  5th.  1918. 


District  Engineer,  No.  2. 


•  •  H 

Empire  Water-Power  Developments. 

As  one  who  has  been  .employed  on  e.h.t.  and  hydro-electric 
schemes  in  responsible  positions  in  South  Africa,  Western  India,  and 
Afghanistan.  I  have  met  far  cleverer  electrical  engineers  of  my 
own  nationality  than  any  that  Germany  sent  abroad,  and  have 
great  pleasure  in  endorsing, "  British  Engineer's  "  statement. 


Xoicmlirr  2 ml  1918. 


Hydro-Electric. 


Light  output  (lumens),  110 

•volts   ..        ..         ..         ..       230      476    1,010  12,930  !  4,850    6,150  !  8,060    12,800118,000 

Liclit  output  (lumens),  220  |  1  i  1 

volts ;      190|    422;      900  2,520  j  4,100 

Extra  light  output  in  favour  ,  ' 

of  UO-volt  lamp     ..        ..     21%     13%  i  12%     16%     18% 


),850  I  7,400    11,500  16,100 
5%       9%   ;  11%     12% 


List  price  ot  lamp,  110-volt    S0'30  f!0-30  ,  .*0-70  ,  $2-20  !*3-2S   $4-30   «4-70  $650    $7-50 
ditto  220-volt      0-35     0-35      0-85     2-40     S-90 '   5-10      5-60     7-70       9-00 

Dillereucc  in  list  price   iu  I  I  i  [  ' 

favour  of  110-volt  lamp  ..  .  14-3%  14-8%' 17-6%  8-3%  16-6%  15-7%  16%  ;  15-6%  16-7% 

TABLE  II.— Electeic  Lamp  Compaeison  fob  Great  Britain. 


"  Praternity" — or  Tyranny  ? 

We  have  reatl  with  amazement  the  controversy  in  the  pages  of 
the  Electrical  Review  l^etween  the  E.T.U.  aud  E.P.E.A.,  and  \\c 
thuik  it  detrimental  to  the  interests  of  both  societies. 

Would  it  not  he  more  beneficial  for  these  two  societies  to  have  a 
better  understanding  and  work  more  in  harmony  one  with  the 
other  / 

The  more  bitter  feeling  that  exists  the  better  will  the  interest 
of  those  in  higher  authority  be  served  ;  and  !is  the  writers  of  this 
letter  are  one  a  member  of  the  E.T.U.  and  the  other  of  the 
E.P.E.A..  we  feel  sure  that  some  arrangement  and  a  satisfactory 
settlement  could  be  brought  aVjout,  and  we  suggest,  seeing  that 
unity  is  strength,  the  sooner  the  better  for  the  benefit  of  all  that 
a  meeting  of  the  two  societies  should  take  place,  when  all  petty 
squabbles  could  be  settled.  We  feel  sure  that  these  bitter  feelings 
and  controversies  are  not  appreciated  by  members  of  either  society, 
and  we  hoj^e  that  in  the  near  future  the  E.T.U.  and  E.P.E_A.  will 
work  hand  in  hand  for  the  betterment  of  the  employes  of  electrical 
undert-tkings. 

Unity. 

OcloWr  2Wh,  1918. 


Size  of  lamps  (watts). 


Vacuum  type. 


Light  output  (lumens),  UO-volt    . . 
ditto  220-volt    .. 

Extra  light  output  in  favour   of  I 
UO-volt  lamp  ..        .."  '■",, 


30. 

60. 

100. 

200. 

300. 

-255 
229 

536 
515 

930 
90S 

2,800 
2,500 

4,600 
4,200 

11% 

4% 

3?i 

12% 

10% 

List  price  of  UO-volt  lamp  . . 
ditto       ^0-voIt  lan^  . . 
Difference  in  list  price  in  favour 
of  UO-volt  lamp      ..        ,.        .. 


nil     16-6%    nil 


London.  B.C.,  October  Uth,  1918. 


F.  W.  Willcox. 


''^'       Training    Disabled    Men. — -A.   report  submitted  to  the 

Leeds  Education  Committee,  on  the  courses  of  training  established 

Ifi'nnn  ^^  ^^^  Leeds  Central  Technical  School  for  disabled  soldiers  and 

'        sailors,  shows  that   there  are  classes  of  :>0  students  in  electrical 

8%      work,  ten   in  kinema  oi>erating.  three  in  Morse  telegraphy,  nine  in 

mechanical  engineering,  and  four  in   oxy-aoetylene  welding.     The 

courses  are  full-time  day  courses,  occupying  about  30  hours  jjer 

week.     They  are  conducted  under  the  auspices  of  the  various  trade 
advisory  Committees  under  the  Ministries  of  Pensions  and  Labour. 
In  addition  to  the  special  courses^or  disabled  fighters,  such  men 
are   admitted    to    courses    in   engineering    (fitting,    turning,  a 
machine  operating)  not  specially  organised  for  them.    Two  mon    ^ 
is   allowed   to   become  proficient   in   oxy-acetylene   welding, 
three  months  for  kinema  operating,  telegraphy,  and  mechan 
engineering. 


SO/- 
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WAR  ITEMS. 


soldkrs'  Letters.r-Staff-Sergearit,  RE.,  wriiinj;  "  In 
rh.-  Field,"  under  date  October  27th,  says; — "Again  I  wish 
ic>  thank  you  lor  the  ine.st.imable  privilege  ol'  receivinjj  your 
weekly  publieation,  wliich,  especiaJly  in  the  "  wilds  '  heiv. 
is  much   appreciated." 

The    Demobilisation    of    Machinery. — .\    member   of    the 
^luse  of  Ck)innions,  on  Tuesday,  asked  the  Minister  of  Re- 
i.-^truction  what  was  going  to.  be  done  in  the  way  of  de- 
I'ilising    the    va^-    quantity    of    Government    machinery  — 
..  I  iiiiltuial  and  other. 
American    Exporters   Discuss  Peace  Trade. — The  Ameri- 
Mi   Manufacturers'  Expoi-t  -Association  held  a  dinner  in  New 
ik  a  few    days  ago  to  discuss  post-war  iirobletas.'^ 
Trading  with  the   Eneniiy.— The  "  London  Gazette  "  for 
\ember  l.st  contains  further  lists  of  bodies  and  persons  in 
following  coimtries  with  whom  traduig  is  prohibit'Cd  :  — 
Miguay;    Brazil;    Chile;    Guatemala;    llouduras;    Me.xico; 
■  iiocco;    Netherlands;    Netherlands    East    Indies;    Panama; 
i'liu;  Spain;   Sweden;  and  Venezuvla. 

Post=War  Trade  Policy. — Tlie  final  report  of  Lord  Bal- 
fi.iur  of  Burleigh's  Commift'ee  on  Industrial  PoUcy  After  the 
\Var  was  discussed  at  the  quarterly  meeting  of  the  Associa- 
tion of  Chambers  of  Commerce.  Resolutions  were  passed 
that  it  is  essential  for  the  purpose  of  making  prepai-ations 
Imv  iwst-war'  industries  that  an  immediate  pronouncement 
-lir.uld  be  made  by  the  Government  concerning  the  question 
■  '!  trade  within  the  Empire  with  Allied  countries,  neutrals, 
.111(1  enemies;  that  the  suggested  prohibition  for  twelve 
1 1  ninths  on  the  importation  of  goods  of  enemy  origin  is  not 
Mitticient.  and  should  be  much  extended,  and  that  the  condi- 
tions should  be  extremely  drastic. 

It  was  decided  to  ask  the  President  of  the  Boai'd  of  Trade 
to  receive  a.  deputation  to  urge  upon  him  that  steps  should 
be  taken  without  delay  to  introduce  legislation  to  prevent  or 
restrict  after  the  war'  the  dumping  of  foreign  g<K)ds  into  the 
Ijoited  Kingdom,  at  a  lower  invoice  price  than  would  he 
iliarged  in  the  home  market  of  the  producing  country;  that 
.■Auch  legislation  should  be  framed  on  the  ju'inciple  of  similar 
legislation  which  has  been  in  oiieratioii  iu  Canada  for  some 
years,  and  should  provide,  at  least,  for  an  additional  Customs 
duty  equal  to  the  difference  between  the  invoice  price  for 
export  and  the  fair  home  market  value. — yforuing  Post. 

Reconstruction. — As  a  first  step  towards  co-ordinating 
or  pajling  the  efforts  of  the  several  organisations  which  for 
some  time  past  have  been  engaged  in  reconstruction  propa- 
ganda, the  Industrial  Reconstruction  Council  and  the  Re- 
construction Society  have  formed  a  joint  committee,  and 
planned  a  national  campaign  on  the  lines  of  their  recent 
work. 

According  to  the  Times,  the  National  Alhance  of  Employers 
and  Employed  has  lately  made  considerable  progress  with  its 
movement  for  bringing  employers  and  employed  together. 
"The'  labour  organiser  has  held  successful  meetmgs  of  dele- 
gates from  trades  and  labour  councils  in  the  Midlands,  in- 
cluding Stafford,  Wolverhampton,  Dudley,  Wellington,  Can- 
nock, and  Shrewsbury.  Lieut. -General  Sir  Edward  Bethune 
and  Mr.  Hariy  Dubery,  on  Thursday  last  week,  completed 
the  formation  of  a  joint  committee  of  employers  and  em- 
ployed in  Liverpool,  and  on  the  same  day  Mr.  W.  A.  Apple- 
ton  and  Mr.  T.  Ernest  Jackson  addressed  a  sympathetic 
audience  comprising  300  delegates  of  the  allied  engineering 
trades  at  Keighley.  Similar  conferences  are  being  held  at 
Leeds,  Doncaster,  and  other  important  industrial  centi-es. 

The  A. E.G.  to  pay  14  per  cent.  Dividend. — The  directors 
of  the  .\.E.G.  of  Berlin  .estimate  that  the  company  will  be 
able  to  pay  14  per  cent,  for  1917-18,  as  compared  with  12  per 
cent,  in  the  preceding  j'ear. 

Without  Permission. — .\t  Salford,  on  Friday,  the  London 
Electric  Wire  Co.  and  Frederick  Smith,  Ltd..  wire  manu- 
facturers, and  Mr.  A.  J.  Hanson,  the  works  manager,  were 
summoned  for  breaches  of  the  priority  order  of  the  Ministry 
of  Munitions.  Sir  Wm.  Cobbett,  for  the  prosecution,  said 
the  defendants  used  lead  in  the  making  of  conveniences  for 
workpeople,  without  the  necessary  permission  of  the  Ministry 
of  Munitions.  It  was  quite  possible  that  the  permit  would 
have  been  granted,  if  application  had  been  made,  but  it  was 
done  without  permission.  For  the  defendants,  it  was  stated 
that  the  work  was  necessaiy.  and  that  they  knew  nothing 
of  the  extra  lead  being  used.  They  were  engaged  on  im- 
portant Government  work.  The  Stipendiary  held  that  the 
law  had  been  broken,  and  imposed  a  fine  of  £1  on  each  of 
tViur  summon.ses,  with  £5  5s.  costs. 

.Munition  'Works  and  Peac^. — In  the  expectation  that  the 
war  will  1>6  ended  very  shortly  many  men,  particularly  in 
the  engineering  trades,  who  left  their  emplojTnent  to  go  into 
munition  works,  are  now  endeavouring  to  return  to  their 
old  trades.  A  considerable  number  of  men  made  representa- 
tions during^  the 'last  few  days  to  their  old  firm  that  they 
felt  they  could  now  be  released  from  Government  work, 
and  would  be  willing  to  resume  their  former  employ- 
ment. Another  point  to  be  remembered  is  the  accumulation 
of  stocks.  It  may  be  that  contracts  which  are  now  ter- 
minating will  not  be  so  freely  renewed  until  stocks  have 
been  somewhat  depleted,  and  we  are  informed  that  this  ap- 
plies to  a  certain  extent  to  the  production  of  component 


parts.  Instances  aie  mentioped  in  which  the  smaller  firms 
engaged  m  this  work  have  been  told  that  they  must  prepare 
to  return,  on  the  completion  of  contracts,  to  their  private  busi- 
ness, so  that  they  may  not  be  imemployed  when  their 
mimrtion  contracts  are  not  renewed.  In  some  directions 
steps  are  undoubtedly  being  taken  to  transform  plant  for 
the  manufacture  of  new  models  and  peace-time  productss. 
Possibly  it  is  a  combination  of  these  circumstances  that  has 
led  tq^  the  prevalent  rumours  of  considerable  dismissals. — 
Birmingham  Post. 

One  result  of  the  collapse  of  all  our  enemies  except  Ger- 
many is  the  shutting  down  of  the  manufactures  of  munitions 
of  war  material,  enough  of  ^which  is  already  in  hand  for 
more  than  a  year's  fierce  war  against  all  ovur  enemies.  This 
brings  us  right  up  again.st  the  problem  of  employment  and 
the  productive  use  of  the  vast  quantity  of  machines  and  other 
aj)i>liauces  up  to  the  present  used  exclusively  for  turning  out 
war  material.  It  is  the  plain  duty  of  every  patriotic  man  and 
\^oman  whether  in  or  temporarily  out  of  emploj-ment  to  keep 
a  steady  head  and  ^^  quief  tongue,  in  order  that  our  country 
ni.iy  right  itself  and  turn  from  the  greatest  war  liictory  iu 
history  to  what  it  ought  to  be,  and  will  be,  if  we  all  pull 
together,  the  greatest  opntre  of  industry  in  the  world. — 
Keening   News. 

The  Sheffield  correspondent  of  the  Engineer,  writing  on 
"Peace  Prepa-rations,"  says: — 

"  Next  to  munitions  output,  the  chief  matter  of  interest  in 
tliis  district  continues  to  be  the  preparation  for  a  return  to 
peace  conditions.  One  may  obsei-ve  it  on  all  hands.  And 
these  plans  would  be  a  great  deal  more  conspicuous  even 
than  they  are  if  only  labom-  and  materials  were  available  for 
building  operations.  When  hostilities  cease  and  the  interreg- 
num period  has  been  lived  through,  there  should  be  an  enor- 
mous ti-ade  boom  here,  and  it  is  for  this  that  the  leading 
finns  are  putting  their  works  into  a.  condition  of  readiness. 
'^Miat  a  transformed  Sheffield  the  return  of  peace  will  find  ! 
If  one  could  only  close  one's  eyes  to  that  awful  wastage  of 
war  in  precious  lives,  and  in  material  and  financial  resources, 
it  would  have  to  be  admitted  that  the  last  foiu-  years  have 
done  more  for  Sheffield's  iudusti-ies  than  would  otherwise' 
have  been  likely  for,  very  many  decades.  Fi'om  one  end  ol' 
the  eastern  district  to  the  other  there  is  scarcely  an  inch  of 
groimd  not  already  built  upon,  being  built  upon,  or  ear- 
marked for  building  upon  as  soon  as  circumstances  Avill 
allow.  The  open  country  between  Sheffield  and  Rotherham 
has  now  been  spanned  by  steel  works.  The  two  areas  are 
as  one,  and  the  day  is  almost  within  sight  when  the  remain- 
ing interstices  will  all  be  filled  up  with  works  sites.  The 
most  .striking  features  along  the  i-oad  uniting  the  towns  are 
the  large  works  of  Steel,  Peech  &  Tozer.  and,  in  the  Tinsley 
district,  the  great  place  being  completed  by  'Vlckers.  ^Yhat 
is  troubUng  some,  of  the  smaller  firms,  which  have  been 
placed  firmly  upon  their  feet  by  war  contracts,  is  the  ques- 
tion of  whether,  and.  if  so  how.  munition-making  machinery 
can  be  adapted  to  the  manufacture  of  the  requirements  of 
peace.  There  is  a  feeling  that  this  is  one  of  those  recon- 
struction problems  which  some  of  the  Government  Depart- 
ments might  assist  the  firms  concerned  to  solve.  Jt  is  not 
quite  clear  how  they  could  actually  help  in  the  matter;  but, 
from  all  accounts,  a  national  factory,  not  many  miles  from 
Sheffield,  has  been  reorganised,  as  to  plant  and  machinery, 
so  many  times  that  the  impression  has  been  created  that  the 
department  ca.rrj'ing  out  those  ch,inges  might  be  in  an  excel- 
lent position  to  impart  a  few  wrinkles  in  the  adaptation  of 
war  machinery  to  peace  purposes.  There  is  still  a  good  deal 
of  talk  ajpout  scrapping  much  of  the  present  plant,  but  it  is 
to  be  hoped  ingenuity  will  come  to  the  rescue  with  a  better 
and  more  economical  vray  than  that." 

A  Manchester  correspondent  of  the  Financial  Times  writes 
as  follows : — 

In  view  of  the  probability  of  an  early  peace  manufacturers  throughout  the 
country  who  are  engaged  on  war  contracts  are  concerned  as  to  what  action 
win  be  taken  by 'the  Government  with  regrird  to  orders  not  completed.  It  is 
of  interest,  therefore,  to  .point  out  that  the  *'  break  clause  "  for  War  Office 
contracts  says  that  if  at  any  time  during  the  currency  of  a  contract  the 
present  war  shall  terminate,  or  there  shall  be,  in  the  opinion  of  the  Secre- 
tary of  State  for  War.  a  probability  of  its  early  termination,  the  .Secretary 
for  War  shall  be  entitled  to  require  the  contractor,  within  2i  days  from  the 
receipt  of  written  notice  to  that  effect,  to  cease  manufacture  under  the 
contract,  and  the  contractor  shall  after  the  e.\piration  of  such'  notice  take 
no  further  steps  towards  the  completion  of  the  contract,  except  as,  may  be 
directed  by  the  Secretary  for  War.  If  he  shall  direct  the  contractor  to  'com- 
plete, in  accordance  with  the  contract,  all  or  any  articles  in  course  of  manu- 
facture, such  articles  shall  be  delivered  at  such  periods  as  may  be  mutually 
agreed.  If  the  contractor  shall  have  reasonably  performed  all  his  obliga- 
tions under  the  contract  down  to  the  date  of  the  expiration  of  such  notice, 
the  Secretary  for  War  shall,  unless  otherwise  mutually  agreed,  take  over 
all  articles  in  course  of  manufacture  which  the  contractor  shaM  not  be 
directed  to  complete  at  a  price  to  be  calculated  on  the  basis  of  the  net' 
in\-oice  price  of  the  materials  used,  the  cost  of  productive  labour  actually 
employed  on  such  articles,  such  establishment  cbarges  .as  the  Secretary  for 
War  may  consider  to  be  reasonable,  and  an  allowance  of  5  per  cent,  on  the 
price  of  materials,   the  cost  of   production,    and    establishment   charges. 

In  Parliament,  on  Monday,  Mr.  George^Teniell  asked  a 
further  question  respecting  war'  contracts  and  peace.  He 
a.sked  whether  the  Prime  Minister  was  aware  of  the  con- 
sequences which  were  hkely  to  occur  to  manufacturers  on  the 
cessation  of  hostilities  if  'there  was  delay  in  appointing  a 
central  authority  empowered  to  wind  up.  settle  and  make 
prompt  payments  on  account  of  war  contracts:  and  what 
immediate  steps  he  proposed  to  take  to  deal  with  the  matter.  ■ 
The  Chancellor  of  the  Exchequer,  who  replied,  said  that  the 
Government  were  fully  awaje  of  the  possibUitj-  referred  to  in 
the  question,  and  were  taking  all  possible  steps  to  deal 
with  it. 
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AVestinghonse  Feeds  the  Guns. — In  connection  with 
Manchester's  Big  Guu  Week,  the  British  Westinghouse  Ck)., 
Ltd.,  Traffoid  Park,  subscribed  iiat.OOO  to  War  Bonds,  and 
the  employes  of  the  tiiin  a  further  ;B19,75'2. 

Post-War  Priority  Committee. — Further  particulars  res- 
pecting this  Couiinitiet"  ami  its  work  appear  in  our  "Notes" 
to-<lay. 

Armistice  and  Shipping  Insurance  Rates. — The  Board  of 
Trade  last  week  issued  a  notice  to  the  effect  that  in  the 
tvent  of  the  declaration  of  an  ariuistice  rates  of  premium 
u[ion  all  insurances  accepted  on  or  after  Xovember  1st,  i91», 
would  be  reduced  50  per  cent,  in  cases  where  the  vessels 
concerned  should  sail  during  the  continuance  of  such  armis- 
tice. 

Canadian  Manufacturers  and  Reconstruction. — The  Ot- 
tawa correspondent  of  the  Morning  Fost  says  that  on  Octo- 
ber ^th  a  conference  took  place  there  between  representa' 
lives  of  the  Dominion  Government,  of  Canadian  manufac- 
turers, and  of  industrial  reconstruction  committees  for  the 
pui'pose  of  cousidermg  the  opening  of  new  helds  to  industry 
and  the  development  of  export  ti-ade.  A  commission  is  to 
be  appointed  to  co-operate  with  the  Government  on  these 
questions  after  the  war. 

Financial  Panic  in  Germany. — .Accordinj:^  to  a  Reuter 
dispatch  from  Amsterdam  (October  30th)  something  of  a. 
tinanciai  panic  had  broken  out  m  Germany.  Rumours  of  a 
moratorium,  it  seems,  led  numerous  circles  to  draw  their 
balances  at  credit  institutions,  and  to  hoard  paper  money. 
It  may  not  be  long  now  before  we  are  able  to  see  of  what 
value 'will  be  those  enormous  reserves  that  the  A. E.G.  and 
other  big  electrical  concerns  invested  in  Genuan  War  Loan 
for  after-wai-  export  and  other  trade  schemes. 

Reconstruction  Measures. — At  the  luncheon  of  the 
Federation  of  British  Industries  last  week,  speeches  on  re- 
construction were  delivered  by  several  Ministers.  Dr.  Ad- 
dison said  that  the  tirst  big  problem  was  the  ]ibei"ation  and 
supply  of  essential  raw  materials  for  the  restoration  of  our 
basic  industnes.  A  programme  of  shipping  had  been  arranged 
which  aimed  at  brmgmg  over  as  quickly  and  as  soon  as 
possible  any  raw  materials  of  which  our  industnes  were 
.sbort.  The  Ministry  of  Shipping  was  quite  sanguine  as  to 
its  abihty  to  provide,  at  quite  short  notice,  the  necessary 
tonnage.  They  would  free  om-  great  industries  from  control 
at  the  earhest  possible  moment.  If  we  could  have  an  in- 
ilustrial  armistice  during  the  transition  period  there  would 
be  an  era  of  great  prosperity  for  British  manufacturers.  The 
demands  for  machmery  and  for  restoration  were  prodigious, 
and  customers  for  British  goods  wovdd  be  very  numerous. 
The  anxious  time  would  be  the  transition  period,  and  he 
invited  the  support  of  those  present  for  any  exceptional 
measures  that  might  be  .  proposed.  They  must  keep  their 
pledged  word  to  the  trade  unionists.  Tlie  future  would  re- 
quire a  system  vastly  diHerent  from  that  which  had  prevailed 
in  the  past. 

Wages  in  Germany. — Officially  collected  statistics  re- 
garding the  increases  in  wages  in  Germany  during  the  war 
were  given  in  the  Mitteilungen  des  KTicgsausschusses  der 
deutschen  Industrie  for  August  17th.  They  include  the  pre- 
war figures  and  those  at  September,  1917,  for  the  following 
industries ;  — 

Men's  Women's 

daily  wages.  daily  wages. 

liar.,    Sept.,  Mar.,   Sept.' 

1914.     1917.  1914.    1917. 

Mk.     Mk.     Mk.    Mk. 

Engineering   Trade          5.22  10.79  2.28  4.88 

Electrical  Industry          4.53  10.93  2.75  6.18 

Iron  and  Metal  Industry          ...  5.05  11.81  2.06  5.67 

Paper   Industry     3.93  7.37  2.15  4.09 

Foodstuffs  Industrv         5.70  7.51  2.10  3.72 

Pottery  Industry  .". 4.45  7.07  1.67  2.87 

Exemption  Applications. — With  the  assent  of  the  Na- 
tional Service  Kepresentative,  the  Newton  Abbot  Eural  Tii- 
bunal  has  granted  exemption  to  February  1st,  unless  a  sub- 
stitute is  provided  in  the  meantime,  to  S.  J.  H.  Payne  (25, 
Grade  1),  second  engineer  at  the  Bovey  Tracey  Electricity 
Works. 

West  Kent  Appeal  Court  has  granted  three  months'  ex- 
emption to  S.  A..  Bridger  (21),  a  conscientious  objector,  who 
is  a  pattern  maker  with  Messrs.  Eraser  &  Chalmers,  electrical 
engi-aeers,  of  Erith. 

Kendal  Tribunal  has  granted  exemption  until  April  15th 
to  F.  Collinge  and  J.  A.  T.  Barnes,  electrical  engineers. 

Dartford  Rural  Tribunal  has  granted  six  months'  exemp- 
tion to  A.  Pinson  (20),  electric  tramcar  driver,  of  Northfleet. 

.A.t  Dover,  on  October  30th,  six  months  were  gianted  to 
G.  Hopkins  (35,  Grade  1),  stoker  at  the  Municipal  Electricity 
Works,  and  the  Corporation  tramw^avs  manager  (Mr.  Bond) 
appealed  for  G.  F.  Howard  (36),  assistant  fitter.  The  National 
Service  representative  objected  on  the  ground  that  the  trams 
were  not  being  repaired.  Mr.  Bond  said  that  he  was  doing 
what  he  could;  repairs  were  delayed  because  he  could  not  get 
more  men.     Six  months  were  conceded. 

At  Watford,  on  October  30th,  R.  E.  Cawdell,  electrician, 
was  given  sLx  months'  exemption  on  the  ground  of  being  in 
a  certified  occupation. 


REVIEWS. 


The  Year  Book  of  Wireless  Telegraphy  and  Telephonu,  1918. 
London :  W'ireless  Press,  Ltd.  Pp.  1,154.  Illustrated. 
Price  6s.  net. 

Vear  by  year  it  bticomos  more  difficult  to  do  justice  to  this  ) 
annual  within  the  space  limitations  of  a  review.  The  present 
is.sue,  paper  restrictions  notwithstanding,  contains  230  odd 
more  pages  than  were  in  last  year's  edition,  thanks  to  which 
close  upon  half  of  the  volume  is  now  devoted  to  the  laws 
and  regulations  of  various  countries  concerning  "wireless" 
and  its  use.  When  peace  shall  raise  the  veil  of  secrex;y  now 
hiding  the  remarkable  technical  progress  of  the  past  few 
years,  there  will,  be  a  wealth  of  technical  notes  to  be  added 
to  the  Year  Book — and  the  latter  will  become  about  as  porl- 
alile  as  the  Post  Office  Diiectory  !  Already  there  are  signs 
of  what  will  have  to  be  done.  The  section  of  Useful  Data, 
revised  and  extended  so  excellently  last  year,  cannot  be 
developed  further  in  the  Year  Book,  hence  the  publishers 
have  promised  that  it  shall  form  the  basis  of  a  small  separate 
volume  soon  to  api>ear.  .  May  we  suggest  that  in  the  near 
future  the  Year  Book  will  appear  in  three  parts,  viz.,  a 
volume  of  laws  and  regvilations,  &c.;  a  volume  of  technical 
articles,  records,  and  reviews;  and  a  small  pocket  volume  of 
"  useful  data  "? 

Turning  now  to  a  brief  review  of  the  current  volume,  it 
must  be  admitted  that  the  additional  space  now  occupied  has 
been  used  to  excellent  advantage,  and  the  volume  shows 
throughout  that  wholesale  revision  which  has  made  it  so 
useful  year  by  year.  The  brief  summaries  of  earlier  legisla- 
tion and  present  organisation  affecting  wireless  telegraphy  in 
different  countries,  now  included  for  the  fir.st  time,  enhance 
the  interest  and  value  of  the  book.  The  whole-heart.ed  co- 
operation of  leading  officials  all  over  the  world  has  made  it 
possible  to  deal  with  the  laws  and  regulations  in  a  maimer 
uniquely  complete  and  authoritative.  The  special  index  to 
this  section  is  a  valuable  feature.  ^ 

The  special  technical  articles,  to  which  we  always  turn 
with  .sufh  interest,  include  this  year  a  paper  by  Dr.  J.  A. 
Fleming  on  Waves  m  Water,  Air.  Earth,  and  Ether  (an 
instructive  thesis  on  fundamental  facts  and  principles) ;  an 
analytical  treatment  of  the  Energy  Transmission  in  Wireless 
Telegraphy,  by  Dr.  Balth  van  der  Pol  (Utrecht) ;  a  review 
of  Wii'eless  Telegraphy  in  the  U.S.A.  as  affected  by  the  war, 
by  D.  Sarnoff;  a  comprehensive  treatment  of  the  magnetic 
behaviour  of  ii'on  in  alternating  fields  of  radio-frequency  (Dr. 
McLachlan) ;  and  a  .spirited  "looking  ahead,"  by  A.  R. 
Burrows,  concerning  the  "  possibilities  "  of  wireless. 

The  notes  on  devotion  to  duty  by  ships'  operators  and  the 
records  of  Life-savin"^  at  sea  are  as  inspiring  as  ever,  and 
have  a  special  significance  under  present  conditions.  The 
recx)rd  of  wireless  developments  has  been  brought  up  to  date 
as  fully  as  is"i)ei"missible  during  the  war,  and  the  same  re- 
mark applies  to  the  particulars  of  wireless  patents  in  1917. 
Mr.  Shoenberg's  notes  on  valve  patents  pubhshed  during 
1917  are  both  interesting  and  valuable.  The  illustrations 
throughout  are  admirable,  and  of  exceptional  interest,  and 
hints  are  given  here  and  elsewhere  as  to  the  war  .service 
rendered  by  wireless  in  general  and  aero  equipment  in  par- 
ticular. 

Standing  features  of  tjie  Year  Book,  which  need  not  be 
again  discussed  save  to  say  that  they  have  been  revised  as 
completely  as  possible  at  present,  include  the  fists  of  land 
and  ship  wireless  stations  and  call  letters;  the  large  folding 
map  of  the  world  showing  ■wireless  stations;  the  biographical 
notes,  and  the  fists  and  directories  of  companies  engaged  in 
commercial  development  of  wireless,  fiterature  of  wireless 
telegraphy  and  telephony,  wireless  societies,  and  Lloyds  sig- 
nal stations.  Once  again  we  find  practically  nothing  in  the 
volume  concerning  wireless  telephony,  but  we  expect  ito 
find  a  great  deal — after  the  war. 


A  Small  Booh  on  Electric  Motors.  Bv  W.  Perren  MaycocK, 
M.I.E.E.  Pp.  ix  -t-  192;  figs.  128.  London:  Sir  IsaaxJ 
Pitman  &  Sons,  Ltd.  Price  5s.  net. 
A  few  weeks  ago,  in  an  article  entitled  "  Wanted — a  Book," 
we  pointed  out  that  the  electrical  artisan  was  in  need  of  a, 
simple  work  explaining  the  characteristics  and  uses  of  A.c. 
motors  in  language  that  he  could  understand  without  diffi- 
culty; that  he  did  not  require  instruction  on  the  more  tech- 
nical aspects  of  the  subject — he  had  no  use  for  sine  curves, 
or  anything  in  the  shape  of  mathematical  analysis;  and  that 
we  were  quite  sure  that  the  want  could  be  supplied.  We 
did  not  then  know  that  the  late  Mr.  Maycock,  whose  prolific 
pen  had  done  so  much  to  smooth  the  path  of  the  electrical 
tyro,  had  arrived  at  practically  the  .same  conclusion,  and  had 
actually  written  the  book  which  is  before  us.  The  author 
says  in  his  preface:  "This  book  wiU  be  of  little  use  to 
electrical  engineering  students,  except  those  making  their 
very  first  acquaintance  ■with  the  subject,  for  it  is  entirely 
free  from  technical  and  mathematical  compUcations.  It  ■vrill 
be  of  even  less  use  to  the  electrical  engineer,  unless  he  desires 
a  work  for  recommending  to  his  non-technical  cfients.  .  .  . 
This  book  is  intended  to  transmit  just  so  much  knowledge 
as  win  be  useful  to  those  who  only  want  to  know  about 
ordinary  motors  and  motor  control,  and  who  do  not  desire 
to  dig  into  technical  details.  And  it  should  be  within  the 
grasp  of  those  possessing  little  oi-  no  electrical  information  to 
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start  trith."    'rhus  he  aims  to  fill  the  very  want 'that  we 
outlined;  it  remains  to  see  whether  he  hits  the  mark. 

The  book  deals  with  both  d.c.  and  a.C.  motors,  and  begins 
with  elementary  ideas  regarding  the  uses  and  advantages  of 
the  electric  motor,  the  methods  of  supplying  it  with  power, 
.  ables,   wiring,   itc.     Next,   the  construction  of  a  d.c.  motor 
j^  explained,    showing  simply   the  cause  of  rotation  of   the 
hiTiiature,  and  describing  the  main  features  of  the  complete 
machine.    Brief  explanations  of  the  differences  between  shunt 
and  series  motors,   the  methods  of  controlling  motors,  start- 
iriti  resistances,  controllers — including,  of  course,  the  tumbler 
., itch  controls  beloved  of  the  author — speed  regulation,  and 
111'  varioHiS  tyiies  of  motor  casing  constitute  the  remainder 
.   the  D.c.  .section.     Alternating  currents  are  approached  by 
.i\'  of  the  choking  coil  and  the  auto-transformer,  leading  up 
I   the   transformer  proper ;   here   the  author  evidently  met 
ith  serious  difficulties,  as  might  be  expected,  and  by-passes 
iiem   as  far  as  possible  by  making  statements  as  to  what 
,  ippens,   without  dwelling  on   the  reasons  why  it  happens. 
>\e  by  no  means  quarrel  w-ith  him  on  this  score;  this  course, 
111  fact,  is  unavoidahle  if  his  object  is  to  be  attained.    One 
..r  the  earliest  subjects  discussed  in  books  on  dynamics  is  the 
:iccelei-ation  of  a  body  falling  under  the  action  of  gravitation; 
but  we  are  not  acquainted  with  any  textbook,  no  matter  how 
aiJvanced,    which   provides  an   explanation   of   the   cause   of 
gravitation,  for  the  sufficient  reason  that  nobody  knows  the 
i-ause.    This  fact,   however,   presents  no  obstacle  to  the  ex- 
haustive discussion  of  its  effects.    In  the  same  way  we  are 
t;i  light  to  calculate  the  flux  produced  in  a  magnetic  circuit  by 
.1   known  excitation — but  tvhy  amrjere-turns  should  give  rise 
to  luaguetic  flux  remains  an  unsolved  mystery.     Until  these 
tui)   phenomena — or   at  least    the   latter — are  explained,    we 
defy   the   physicist  and   the  mathematician   to   cavil  at  the 
author's  superficial  treatment  of  his  subject  in  this  respect. 

The  construction  of  a  squirrel-cage  rotor  presents  no  diffi- 
culty, but  the  action  of  the  stator  baffles  description,  and 
the  author  hastily  throws  out  a  rear-guard  in  the  shape  of  a 
leference  to  one  of  his  other  works,  and  retreats  to  the  subject 
of  controls  for  single-phase  motors.  Wound  rotors  and  their 
connections,  the  use  of  transformers,  three-phase  motors  and 
controls,  starters,  &c.,  are  dealt  with  in  turn,  and  a  final 
chapter  provides  more  detailed  explanations  of  matters  which 
.  have  been  ligh^y  passed  over  in  the  body  of  the  book,  includ- 
ing elementary  electrical  calculations.  It  is  in  this  section 
only,  five  pages  from  the  end,  that  we  find  the  sine  curves 
j  which,  in  oiu'  leaderette,  we  suggested  should  be  relegated 
'       to  an  appendix. 

Now,  while  we  cannot  say  that  this  "  small  book  "  fuUy 
corresixinds  with  our  desideratum — for  it  teUs  little  or  nothing 
about  installing  motors  and  similar  practical  points — it  cer- 
tainly goes  a  very  long  way  in  that  direction.  Supplemented 
by  a  companion  volume,  or  expanded  in  a  second  edition,  it 
would  probably  meet  the  case,  and  we  only  regret  that  the 
author's  premature  decease  prevents  his  completing  the  work 
on  these  lines.  We  recommend  the  book  to  all  readers  who 
are  unable  to  dig  deeply  int-o  the  subject,  but  wish  to  gain 
an  insight,  be  it  only  superficial,  into  the  construction  and 
working  of  electric  motors. 


DIESEL     ENGINE     USERS'     ASSOCIATION. 


Before  the  Association  on  October  34th,  Mr.  Jamea  Eichard- 
son,  of  Messrs.  WilUam  Beardmore  &  Co.,  Ltd.,  read  a  paper 
on  "  The  Semi-Diesel  Oil  Engine,"  o'f  which  the  following 
is  an  abstract. 

The  advantage  of.  high  compression,  which  according  to 
theory  resulted  in  economy  in  fuel  and  a  higher  mean  effec- 
tive pressure  per  cyUnder,  was  counterbalanced  by  an  advan- 
tage of  low  compressioii  in  the  more  e%'en  turning  moment 
and  a  higher  mechanical  efficiency. 

The  semi-Diesel  was  a  variable  compression  engine,  high 
compression  being  hmited  to  that  at  which  the  compression 
alone  ignited  the  charge,  and  the  lower  to  that  at  which  the 
size  of  the  hot  bulb  became  inconveniently  large.  From 
practical  considerations  there  was  a  point  above  which  it 
was  inadvisable  to  raise  the  compression  due  to  losses  in- 
curred by  piston  friction.  On  that  account  the  mechanical 
efficiency  of  the  internal  combustion  engine  was  low  com- 
pared with  that  of  the  steam  engine. 

\s  regards. fuel  economy  the  semi-Diesel  engine  gave  very 
eatislactory  results  as  its  cycle  of  operation  was  nearer  the 
economica.!  explosion  cycle  than  that  of  the  Diesel  engine. 
In  the  matter  of  flexibility,  it  was  really  a  constant  load 
and  constant  speed  engine.  Flfexibility  could  be  considered 
under  three  headings :  (1)  constant  m.e.p.  with  ^varying  power 
and  revolutions;  (2)  constant  speed  and  varying  m.e.p.;  (3) 
varying  speed  and  m.e.p. 

Condition  (1)  need  not  be  considered  from  a  practical  point 
of  view,  .\fter  consideilng  the  second  condition  in  detail 
Mr.  Richardson  pointed  out  that  even  where  means  were 
provided  for  throtthng  the  cooling  water  and  scavenging  air, 
a  point  was  quickly  reached  where  the  heat  of  the  bulb  was 
insufficient  to  ignit«  the  charge. 

The  water  drip  was  used  in  order  to  extend  the  range  of 
working  to  cover  from  overload  to  a  small  load  without 
recourse  to  the  blow  lamp.  .\t  full  load  the  water  served  to 
take  heat  from  the  bulb  so  that  a  low  compression  engine 


with  a  fairly  large  bulb  could  run  at  from  three-quarters  to 
full  load  satisfactorily.  By  cutting  off  the  water,  low  load 
could  be  reached.  The  water  for  this  purpose  should  be  as 
pure  as  possible  to  prevent  deposits.  It  had  a  deleterious 
effect  on  the  lubrication  of  the  internal  parts,  and  was  onh 
a  crude  solution  of  the  i)roblem.  The  better  solution  was  lu 
vary  the  point  of  ignition  of  the  fuel  charge  to  correspond 
with  the  load  on  the  engine.  Geai's  had  been  designed  by 
means  of  which,  in  conjunction  with  the  governor,  the  igni- 
tion might  be  varied  according  to  the  amount  of  fuel  ad- 
juitted    to  the  engine. 

In  the  matter  of  scavenging  the  efficiency  was  lower  in 
the  2-cy(-le  engine  than  in  the  4-cycle,  the  amount  of  air 
available  per  cylinder  being  limited  to  the  volume  swept  by 
the  piston.  In  addition  to  this  the  air  drawn  into  the  crank 
chamber  was  impregnated  with  lubricating  oil  and  had  a 
coohng  effect  on  the  working  parts.  Probably  the  greatest 
loss  in  efficiency  concerned  the  sca.venging  in  the  cylinder; 
large  exhaust  ports,  ample  passages,  and  a  minimum  of  re- 
.striction  in  the  exhaust  ports  were  a  necessity.  The  subject 
of  stroke  to  bore  ratio  was  intimately  associated  wdth  that 
question,  and  Mr.  Richardson's  experience  suggested  that  the 
larger  the  stroke  to  bore  ratio,  within  limits,  the  less  the 
escape  of  scavenging  air  through  the  exhaust.  Turbulence 
w-as  on  a  par  with  scavenging,  and  had  as  yet  received  little 
attention.  With  regard  to  the  period  of  injection,  practical 
considerations  determined  the  period  for  full-power  running 
to  be  about  30  degrees.  No  standard  had  been  fixed  for  fine- 
ness of  spray,  although  this  could  be  too  fine.  It  was  essen- 
tial that  the  whole  of  the  oil  should  be  in  the  combustion 
chamber  in  the  fonn  of  a  spray  before,  the  first  particle 
touched  the  hot  bulb,  w'hich  arcued  for  a  long  throw  of  the 
fuel   although   this  militated   against,   flexibility. 

In  the  matter  of  fuel,  the  outstanding  difference  between 
the  Diesel  and  the  semi-Diesel  had  been  the  small  range  of 
fuels  with  which  the  latter  could  cope.  Recently  experiments 
had  been  made  in  the  u.'v  of  heavier  fuel  oils  morfe  readily 
obtainable.  At  present  most  fuel  oils  ranging  l>etween/  .8 
and  .9  in  specific  gravity  could  be  used.  Shale  oU  had  been 
roost  frequently  used.  Heavy  oils  required  pre-heating  to 
facilitate,  pumping.  In  that  connection  the  semi-Diesel,  being 
of  the  "  solid  injection  "  type,  did  not  run  with  as  clean  an 
exhaust  as  the  Diesel,  and  the  amount  of  overhauling  of 
parts  required  was  greater. 

.A.S  regards  lubrication,  this  was  carried  out  in  almost  a 
similar  manner  to  the  Diesel  engine,  the  consumption  work- 
ing out  at  about  .02  lb.  per  B.H.p.-hr.  The  engine  was  started 
by  means  of  compressed  air,  a  compression  of  from  80  to 
100  lb.  per  square  inch  being  necessary. _  The  bulb,  prior  to 
starting,  was  made  .sufficiently  hot  to  ignite  the  fuel,  one 
impulse  being  usually  enough  to  start  the  engine.  The 
reliabUity  of  the  semi-Diesel  engine  was  of  a  high  order  in 
the  modem  types. 

In  conclusion,  Mr.  Richardson  referred  to  the  recent  ex- 
tension of  the  field  of  application  of  this  engine;  he  fore- 
shadowed great  developments  in  the  near  future.  It  might 
l>e  expected  that  the  lines  of  development  of  the  semi-Diesel 
.nnd  the  Diesel  engines  woifld  become  more  closely  merged. 
Practical  difficulties  apjaeared  to  confine  the  semi-Diesel 
engine  to  the  2-stroke  principle,  and  improvements  in  the 
scavenging  efficiency  might  be  expected. 

Applications  by  non-members  for  invitations  to  attend  the 
next  meeting,  at  which  ]\Ir.  .James  Richardson's  paper  is  to 
be  discussed,  should  be  addressed  to  the  Hon.  Sec.,  Mr. 
Percy  Still,  M.I.E.E.,  19,   Cadogan  Gardens,   S.W.  3. 


BUSINESS  NOTES. 


kT 


Patents  and  Alien  Enemies.— An  application  by  Messrs. 

Bluemel  Bros.,  Ltd.,  for  a  licence  in  respect  of  Patent  So.  20,436/07 
granted  to  Bosch,  has  been  granted  by  the  Board  of  Trade. 

I.E.E.    Model    General    Conditions    for    Contracts. — 

Alteration  to  Clause  24. — We  have  recei-ed  the  following 
Order  issued  by  the  I.E.E.  under  date  November  1st,  1918  : — "  In 
the  case  of  contracts  made  on  and  after  January  1st,  1919.  the 
amounts  of  the  instalments  of  the  retention  money  specified  in 
Clause  24  (2)  will  be  altered  from  10  per  cent,  and  10  per  cent,  to 
1 5  per  cent,  and  5  per  cent,  respectively. 

Trade    Announcement.  —  The    Record    Enginkerino 

Co.,  Ltd.,  has  removed  its  offices  from  Southampton  Street  to 
Doning-ton  House,  Norfolk  Street.  Strand,  W.C.  2,  where  aU 
communications  should  be  addressed. 

Liquidations. — Beck  Exgineering  Co..  Ltd. — A  peti- 
tion for  the  winding-up  of  this  company,  presented  by  Mr.  S.  \V. 
Doune,  of  Wimbledon,  creditor,  will  be  heard  on  November  12th. 

Vulcanized  Fibre,  Ltd. — This  company  is  winding  up  volun- 
tarily, with  Mr.  C.  Cooper,  of  Spring  Gardens,  Manchester,  as 
liquidator  ;  meeting  of  creditors,  November  1 5th. 

British  High-Power  Gas  Engine  Co.,  Ltd.— Meeting, 
December  10th,  at  Moorgate  HaU,  Finsbury  Pavement.  E.P-.  to 
hear  an  account  of  the  windrng-up  from  the  liquidator,  Sir.  F-  G. 
Palin. 
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American  Copper. — Acoording  to  a  Reuttr's  cable,  the 
United  Statea  Government  have  decided  upou  a  retention  of  the 
fixed  price  of  copper  at  1'6  cents  per  lb.  until  Jiinuary  1st  next. 
This  de<ision  is  in  accordance  with  exjH-ctations,  despite  demands  for 
:in  advance  baseil  on  hitrher  workinj^:  costs.  The  change  in  the  war 
situation  may  have  inHuenced  the  decision,  and  it  is  to  be  noted 
that  tKe  retention  of  the  price  is  for  a  couple  of  months  only. 
Meanwhile  labour  difficulties,  which  ha«l  impeded  mining  a.s  well 
:us  auieltiup  oiierations,  have  abated  somewhat.  The  returns  of 
the  Phelps  Dodjre  Corporation  have  been  declining  steadily,  but  .some 
of  the  lartre  pniducinfr  companies  like  the  Utah,  the  Chili  Copix-r, 
and  the  Cirro  de  Pasco,  the  Porphyry  producers,  and  the  Lake  com- 
panies have  been  showinir  better  results.  The  ajTRrejcate  output  of 
the  20  leading  producers  shows  for  August  an  increase  of  roughly 
."i.iiuO  tons,  and  for  the  eight  months  there  is  a  notable  increase  on 
Ixst  year's  tijrures.  The  position  of  the  metal  seems  certainly  to  be 
easinfr  by  decrees. — Smtsmiui. 

Australian    Copper  Situation.— Auf;ust  papers  just  to 

liand  show  that  the  .\bercrombie  Copjier  Minintr  Co.  had  close" 
down  its  furnaces,  confining  work  to  the  breakinsr  of  ore  in  antici- 
I)ation  of  a  renewal  of  treatment  in  the  indefinite  future.  The 
curtailment  was  beinjr  practised  throutjhout  the  whole  .State.  The 
cause  was  that  the  British  Government  was  unable  to  renew  the 
copper  contract,  which  expired  on  .Tune  3i)th.  The  contract 
covered  the  whole  of  the  metal  produced.  Being  unable  to  get  the 
copper  away,  the  works  were  partly  closinu  down  in  August,  when 
there  was  about  two  million  pounds'  worth  of  copper,  the  property 
of  the  British  Government,  in  Sydney,  awaiting  shipment. 

Australian    Teleplione    Manufacturing     Industry.— It 

was  stated  in  Sydney,  in  .\ugust,  that  the  Government  report  on 
the  possibility  of  establishing  the  manufacture  of  telephone 
instruments  and  equipment  in  the  Commonwealth  had  been 
completed. 

Electric  Lamp  Manufacture  at  Chile. —  It  is  reported 

that  a  company  has  been  formed  at  Santiago  for  the  manufacture 
of  incandescent  electric  lamps,  and  the  initial  results  obtained  are 
considered  satisfactory. — T/eriiw  of  the  Rirer  Piute. 

Bankruptcy  Proceedings. — E-  C'.  Sparkks,  described  as 

an  electrical  manufacturers'  agent,  of  118,  Wardour  Street,  Oxford 
Street,  \Y. — The  first  meeting  of  creditors  was  held  on  October  30th, 
at  the  London  Bankruptcy  Court.  The  receiving  order  was  made 
on  October  1 7th,  upon  the  petition  of  Messrs.  Burt,  Escarc  and 
Denelle,  and  accounts  have  been  lodged  showing  liabilities  .i;352 
against  assets  "  nil."  Mr.  J,  B.  Knight,  Official  Receiver,  reported 
that  it  appeared  from  the  debtor's  statements  that  prior  to  1915  he 
acted  as  agent  for  various  firms,  the  chief  being  J.  W.  Stokes,  of 
Arnliam,  Holland  ;  S.  M.  W'oolf  A:  Co.,  of  'Wervechyhavers, 
Germany  ;  S.  Heath  i  Son.  Birmingham  ;  and  Peyton  i:  PeVton, 
Birmingham.  The  war  completely  stopped  the  business,  and  since 
then  the  debtor  had  dealt  as  principal  in  electrical  goods,  but  only 
in  a  small  way.  In  the  absence  of  any  offer  the  case  was  left  in 
tile  hands  of  the  Official  Receiver  to  be  wound  up  in  bankruptcy. 
The  following  are  the  principal  creditors  : — 

Unsecured.  Unsecured. 

A.  and  A.  Electrical  Co.,  Ltd.     ..ilS        Morgan  Crucible  Co I'l.'! 

Burt,  Escaru  \-  Denelle      . .         . .    86        Radio  Electric  Co 25 

Bisscher  \  Co.  •  •         . .     10       Southall  Lamp  Co 39 

British  Thomson-Houston  Co.   . .     10        Tyler  Apparatus       24 

Hewson  Manufacturing  C©.,  Ltd.    12        Veritys,  Ltd 10 

Imperial  Lamp  Co \7} 

The    British   Metals    Corporation. — In   the   House  of 

Commons  on  Monday,  in  reply  to  questions,  Mr.  G.  J.  Wardle  said 
that  no  financial  assistance  had  been  promised  or  would  be  given 
to  this  company  by  the  Government.  There  was  no  intention  to 
accord  to  the  company  any  preferential  treatment  as  compared  with 
other  British  controlled  companies  having  similar  objects. 

Book  Notices. — Bivxs/oitiidi/ii/.     By  .Joseph  (I.  Horner. 

London  :  Emmott  i:  Co.,  Ltd.  11118.  Pp.  viii  +  182;  figs.  217. 
Price  OS.  net. — The  literature  which  deals  with  the  subject  of  brass 
moulding  and  fo^^nding  is  scanty,  and  not  of  recent  date.  This 
practical  treatise  is  offered  as  an  attempt  to  deal  with  the  leading 
principles  and  practice  of  an  interesting  trade.  The  substance  of 
this  book  has  already  appeared  in  the  Meclianifal  M'orld,  but 
considerable  space  is  given  to  descriptions  of  furnaces,  and  new 
matter  relating  to  the  latter  has  been  added.  In  the  first  chapter 
the  origin  of  brass  is  discussed  ;  Chapter  II  deals  with  furnaces, 
many  types  of  which,  as  well,-  as  recent  improvements  and 
economies  in  working,  are  described.  Sands  and  crucibles  are  also 
briefly  dealt  with  in  this  chapter.  Chapter  III  is  devoted  to  appli- 
ances, including  moulding  troughs,  boxes,  retention  sand,  kc. 
•Joints,  joint  boards,  odd  sides  and  plates  are  dealt  with  in  Chapters 
IV  and  V,  while  in  the  sixth  chapter  patterns,  methods  of  con- 
.structing  them,  &c.,  are  discussed.  In  the  seventh  and  last  chapter 
examples  of  moulds  are  given.  Although  not  a  comprehensive 
treatise  on  the  subject,  it  is  one  which  is  reasonably  complete.  It 
should  be  of  service  to  apprentices  and  students,  as  well  as  to  the 
pattern-maker  and  moulder,  for  whom  the  last  two  chapters  were 
written. 

"B.E.A.M.A../.i«r«a/."  No.4,  Vol.I'V.  October,  1918.  London: 
King's  House.  Kingsway,  W.C.     Price  Is.  net. 

"  Science  Abstracts."  '^^ol.  XXI,  Part  9.  September  30th,  1918. 
Sections  A  and  B.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  6d. 
net  each. 

•^"«';,''»'  of  the  Franklin  Institute."     Vol.  186,  No.  4.     October, 
1918.     The  Institute  :  Philadelphia. 


Mebsks.  Automatic  akd  Electric  Furn.vces,  Ltd.,  have  - 
us  their  "Heat  Treatment  Bulletin,"  No.  4,  for  October,  «ho>wi 
the  effect  of  temi)ering   on    water-quenched   gatiges,   and   gi\in; 
precise  infltrnctinns  for  the  use  of  the   Wild-Harfield  furiiaiv  :iii.l 
quencher. 

"  J'nireeilhKis  of  the  American  Institute  of  Electrical  K.ngineers. 
Vol.  .XXXVIl',  Xo.  10.     October,  1918.     New  York  :  The  Institute. 
Price  $1. 

Patent     Restoration. — .\i>plication    for    restoration     nl 

Patp'nt  Xo.  3. SI  I.  of  l:M2,  for  "Improvements  in  sound  re|ir.>- 
duciTS."  Ikus  been  niiule  by  Tlioa.  \.  Edison. 

Electrochemical  Works.— The  Ei.kcti.mc  Ciikmicm,   I»i:- 

VKl.oi'.MK.N  r  Co.  lias  clci-idi'cl  to  open  works  at  Wolverhaniptoii. 

Deed   of    Assijjnment.— s.    il.    I'.auton    (Kn^'inecrin^ 

Supplies  Co.).  11.  King  Street,  \V.  Manchester. —  Claims  l.y 
November  Itith,  to  Mr.  .1.  R.  ,'\tkius.  trustee,  14.  St.  Ann's  Squ:i]i-, 
Manchester. 

Germans     in     Argentina. — The    '/'Inifs    Rmnos   Ayres 

corn'si)Oiulent  states  that  the  Germans  are  trying  to  jjersuade 
neutral  buyers  to  cancel  their  orders  by  promising  to  supply  all 
requirement  at  pre-war  prices  immediately  after  jjcace  is  declared. 
The  prospect  of  a  rapidly  falling  market  creates  a  tendency  to 
listen  to  these  counsels,  and  some  firms  almost  display  eagerness 
to  secure  their  inclusion  on  the  "  Black  List,''  so  as  to  evade  their 
jiresent  commitments. 

Electrical      Developments     in     Sicily. — The    British 

Consul  at  Palermo  states  that  at  an  extraordinary  general 
meeting  of  the  shareholders  of  the  Societa  Elettrica  della 
Sicilia  Orientale,  held  at  Milan,  on  August  22nd,  it  was  decided 
to  increase  the  capital  of  1.5,000,000  lire  to  82,000,000 
lire  (.or  to  40,000,000  lire  by  June  30th,  1919,  at  the  dis- 
cretion Of  the  board),  and  to  change  the  name  of  the  company  to 
Societa  Generale  della  Sicilia,  with  a  view  to  extending  its  power 
stations  and  activities  over  the  whole  island,  and  especially  in  the 
Province  of  Palermo  and  in  the  central  region  of  the  sulphur 
industry. — Bnard  iif  Trade  Journal. 

Our  Commercial    Counsellors. — Sir  A.  Steel  Maitland, 

referring  to  the  reorganisatioif  of  the  Consular  Service  which  was 
in  hand,  said  that  the  commercial  counsellors  who  would  be  attached 
to  the  Service  had  been  selected,  and  were  just  going  out. 

British    Manufacturers    and     Dominion    Factories. — 

Under  the  heading  "  A  Grievance  of  British  Manufacturer,"  the 
writer  of  the  Timcx  City  column  says  : — "  The  recent  movement 
among  British  manufacturers  to  form  connections  in  the  Dominions 
for  the  purpose  of  erecting  jointly-owned  plants  to  protect  their 
trade  is  not  making  as  much  progress  as  it  would  do  if  they  were 
not  subjected  to  various  hindrances.  When  the  manufacturers 
have  applied  to  the  Treasury  for  permission  to  invest  the  necessary 
funds,  the  officials,  we  are  told,  have  made  it  plain  to  them,  even 
when  limited  assent  has  been  given,  that  requests  of  the  kind 
receive  a  very  cold  reception.  -Another  difficulty  is  that  tlie 
Priority  Department  .at  the  Ministry  of  Munitions  has  not  shown 
much  appreciation  of  the  importance  of  the  movement,  for  the 
Dominions  have  not  obtained  any  preferential,  if  indeed  equal, 
treatment  over  foreign  buyera  of  plant  and  machinery.  It  is 
urged  that  neither  the  Treasury  nor  the  Priority  Department 
realise  that  they  are  handicapping  British  manufacturers  in  their 
competition  with  foreign  firms  by  the  lack  of  sympathy  and  help 
which  they  reveal  in  dealing  with  applications  from  British  manu- 
facturers. It  is  pointed  out,  for  instance,  that  in  Japan  important 
manufacturing  interests  have  arisen  which  will  compete  with  Euro- 
pean goods.  In  metal  manufactures,  particularly  of  copper,  zinc,  and 
brass,  .lapan  is  doing  a  most  active  trade  in  the  Orient,  and  intro- 
ducing her  wares  into  Australia.  In  the  chemical  and  textile 
trades  she  has  shown  exceptional  enterprise.  The  war,  of  course, 
rendered  the  development  of  Japanese  trade  inevitable,  but  the 
complaint  of  the  British  manufacturers  is  that  Government 
Departments  should  not  render  foreign  competition  more  formid- 
able for  them  by.^^optiug  an  unsympathetic  attitude  towards 
after-war  plans.' 


LIGHTING  AND  POWER  NOTES. 


Aberdeen. — Wages. — The  T.C.  has  increased  the  wages 
of  employes  at  the  electricity  'works  by  3s.  ijd.  per  week  to  men 
and  women  over  18  years  of  age,  and  by  Is.  9d.  per  week  to  those 
under  18,  from  the  first  pay-day  in  October  last  :  overtime  and 
Sunday  rates  are  to  remain  as  at  present,  and  no  further  revision  of 
wages  is  to  take  place  for  four  months  from  October  1  st  last. 

Argentina. — E-L.  Scheme.s. — A  co-operative  .society  is  to 
be  formed  by  the  residents  of  Tres  vVrroyos  (Province  of  Buenos 
Ayres)  for  the  installation  of  electric  light  and  power  ;  the  muni- 
cipal authorities  of  Saavedra  have  invited  tenders  for  the  erection 
of  an  electricity  generating  station  in  the  town  of  Pigue.  The 
electric  power  station  at  Barrancas  (Province  of  Sauta  Ft-)  suspended 
supply  in  September,  owing  to  lack  of  fuel. — lieriew  of  the  Hirer 
Plate. 
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Arklow. — Proposed  E.L. — The  IT.D.C.  has  instructed 
Mr.  Tierney.  of  Dublin,  to  prepare  the  necessary  plans  for  ttie 
el<>f  trio  lighting:  of  the  town. 

.Australia. — ^K*\    Shutii    Walks. — A   sclieme    lor    tlje 

cst;il>lisliin6nt  of  a  wooil  pulpin;;  factory  for  paper  making'  lias  bi-eu 
prepared  by  Dr.  Earle  Pajre,  of  Grafton-  (N.S.W.).  The  proposal 
provides  for  the  installation  of  a  hydro-electric  power  station, 
which  is  to  utilise  the  water  of  the  Clarence  River  at  a  point  near 
Grafton. —  'J'cmlrrx. 

E.L.  SCHEMICS. — The  Coliurg  (Vic")  Council  has  been  authorised 
to  borrow  .CH.OOO  for  the  installation  of  an  E.L.  plant  :  the 
Kyoprle  CN.S.W.)  Shire  Council  has  applied  for  authority  to  install 
i-Ii'c;tricity  within  its  area. — Tfitihrs. 

Batley. — Skwaiie    PrMPixf!. — It   lias  been   decided    Ki 

snl^titule  electricity  for  steam  powe?at'the  sewajfe  works. 

Belfast. — SriMT.v    to    Shii'Yaiids. — Four    H.'r.    mains 

have  been  laid  from  East  Bridgre  Sti-eet  to  Hamilton  Road,  ami 
the  supply  of  between  40,000  and  50.1  lOn  units  per  week  to  Messrs. 
Harland  &  Wolff  has  been  commenced  ;  the  mains  are  nearly  com- 
pleted for  the  supply  of  a  similar  amount  to  Messrs.  Workman  and 
Clark.  Work  has  been  started  on  the  new  harbour  generating: 
station,  and  is  proceeding  satisfactorily. 

Barnley. — Aftek-War    Extexsk.ixs. — In    reply    to   a 

request  from  the  executors  of  G.  Keicrhley  for  a  supply  of  650  H.P. 
after  the  war,  the  Electricity  Committee  states  that  it  can  give  no 
definite  reply  until  it  knows  what  action  the  Government  wUl  take 
with  reference  to  the  after-war  generation  of  electricity. 

Chelmsford. — Pewe    Inckease. — The    B.    of    T.    has 

infnrmeii  the  T.C.  thaWt  does  not  propose  to  consider  further  the 
a|iplieatiiin  of  the  E.S.  Corporation  for  permission  to  increase  the 
i]]:iximiini  charge  to  »d.  jjer  unit. 

Continental. — Spain. — A  concession  has  been  granted  for 

the  establishment  of  plant  to  utilise  the  water  power  of  the  river 
Najerilla.  at  Ventrosa  (Province  of  Logrono).  for  the  generation  of 
electricity. 

The  So'ciedatl  Hidroelectrica  Iberica  has  started  work  on  the 
establishment  of  a  large  hydro-electric  station  to  utilise  the  power 
of  waterfalls  on  the  rivers  Cinea  and  Cinqueta,  in  the  north  of 
Sjiain. 

BELiilUM. — According  to  the  daily  Press,  it  was  found  during 
the  work  of  clearing  Zeel)rugge  harbour  and  works,  that  the 
Solvay  electricity  works  were  so  little  damaged  that  they  could  be 
set  at  work  again  in  a  fortnight. 

Edinburgh. — Proi-o.skd  Extensions. — At  a  meetins:  of 

the  T.C.  the  Electric  Supply  Committee  reported  that  the  question 
of  electricity  supply  had  been  urgently  raised  by  the  Leith  Docks 
Commission  in  a  representation  to  the  Leith  T.C.,  with  regard  to 
the  increased  supply  required  by  the  shipbuilding  yards.  A  repre- 
sentative of  the  Ministry  of  Munitions  reported  that  the  need  could 
bi^  met.  initil  the  Portobello  station  was  in  operation,  by  the  instal- 
lation of  a  5,0(iii-ivW.  generating  set,  and  an  additional  cooling 
tower  at  the  Dewar  Place  station,  and  he  urged  tliat  the  plant 
shouW  be  ordereil  iminediatel,v.  He  estimated  the  cost  of  the  plant 
at  ilT.iHK),  and  the  mains  at  £23,000.  The  city  electrical  engineer 
considered  that  the  cooling  tower  would  not  be  necessary,  and  he 
estimated  the  total  cost  at  £55,000. 

^     Gillingham    (Kent).— Electric    Pujo-inr.— The    T.C. 

has  decided  to  substitute  electricity  for  steam  for  driving  the  deep 
water  pumps,  at  a  cost  of  from  £150  to  £200. 

Halifax. — New  Generating  STATioN.^The  T.C.  has 
'.approved  the  recommendation  of  the  Electricit.y  Committee  that 
the  borough  engineer  be  instructed  to  prepare  plans,  specifications, 
and  estimates  for  buildings  and  plant  in  connection  with  the  pro- 
posed power  station  at  Copley. 

London. — It  is  stated  that  the  street  lighting  of  the  City 

cost  i;4.4H3  in  the  last  quarter. 

The  fusing  of  some  underground  cables  ,in  Leicester  Square  on 
Thursday  morning,  last  week,  resulted  in  an  explosion  which  blew 
the  cover  of  a  manhole  into  the  air  and  caused  a  fire  ;  the 
latter,  however,  was  quickly  extinguished. 

SoiTHWARK. — The  deficit  of  £8,144  on  the  past  year's  working 
of  the  B.C.  electricity  undertaking  has  been  charged  to  the  Borough 
Fund  :  the  B.C.  has  secured  the  repayment  of  £2,17!).  representing 
income-tax  paid  by  the  electricity  dejiartment  during  the  past  two 
years. 

Lurgan. — Water  Works  LiOHTixa. — The  U.D.C.  has 

B  resolved  to  proceed  with  the  scheme  for  the  erection  of  electric 
■    lighting  plant  at  the  water  wqjks.  Castor  Bay,  Loch  Neagh.     Mr. 

Scheneld,  Belfast,  has  been  entrusted  with  the  carrying-out  of  the 

work. 

Newcastle-under-Lyne.— Price    Increase.— The    T.C. 

has  applied  to  the  L.G.B.  for  permission  to  increase  the  price  of 
eli'itricity  beyond  the  present  statutory  maximum. 

Rochdale.  —  National     Electricity     Supply. — The 

report  of  the  B.  of  T.  Committee  on  the  future  supply  of  electricity 

has  been  considered  l)y  the   Electricity  Committee  and  reported  on 

by  the  borough  electrical  engineer  i    the  Committee,  being  of  the 

. '  opinion  that  the  scheme  is  vague  and  unconvincing,  has  recom- 

lih-mended  the  T.C.  to  reserve  its  decision  on  the  subject. 


Reigate. — Mains  Extensions. — The  T.C.  has  decided 
to  extend  the  electricity  supply  to  two  searchlight  stations,  at  an 
estimated  cost  of  £365. 

Slough. — Qnestions  and  answers  are  given  in  la.st  week'.*; 
Parliament.ary  Pajiers  with  reference  to  the  supply  of  electricity  to 
the  motor  depot,  which  is  being  constructed  at  Chippenham.  Mr. 
Macjiherson  stated  that  the  relative  advantages  of  obtaining  the 
electric  jmwer  supply  from  the  Slough  and  Datchet  E.S.  Co.  and 
the  installation  of  generating  plant  at  the  depot  at  Chippenham 
hafi  been  most  exhaustively  considered,  and  it  had  been  decided. 
for  reasons  of  economy,  to  ajdopt  the  latter  proposal. 

Stafford. — .Mains  Extensions. — It  has  been  decided  to 

extend  the  electric  mains  from  Gaol  Road  to  the  rear  of  Messrs. 
Dormans  works,  St.  Patrick's  Street,  at  an  estimated  ox)st  of  £300. 
Wai;es. — The  T.C.  has  agreed  to  an  increase  of  3s.  fid.  per  week 
being  paid  to  all  men  and  women  over  18  years  of  age  in  its  employ, 
and  Is.  ;)d.  jier  week  to  those  under  IS,  such  increa-ses  to  date  from 
October  1st. 

Wakefield. — Prov.  order. — The  R.D.C.  has  decided 
not  to  consent  to  the  proposed  prov.  order  of  the  Electrical  Dis- 
tribution of  Yorkshire,  Ltd..  for  "the  supply  of  electricity  in  the 
rural  area. 

Wigan. — Proposed   Loan. — The   B.C.   has   decided  to 

apply  to  the  L.G.B.  for  sanction   to  the  borrowing  of  £5,0o0  for 
extensions  in  connection  with  the  electricity  undertaking. 

Woking. — Price  Increase. — The  EJectric  Supply  Co. 
has  applied  to  the  B.  of  T.  for  consent  to  increase  the  maximum 
charge  for  electricity  to  Sd,  per  unit. 

Yarmouth    (Isle  of  Wight). — Price   Increase. —  The 

ElectJ'io  Sujiply  ('o.  has  increa.sed  the  price  of  electricity  to  ;id.  [ler 
unit. 


TRAMWAY  AND  RAILWAY  NOTES. 


Accrington, — Wages. — An  application  of  the  National 

Transport  Workers'  Federation  for  the  war  wages  of  its  members 
employed  by  the  T.C.  to  be  increased  to  35s.  per  week  to  those  over 
IS  years  of  age,  and  by  half  th.at  amount  to  those  under  18,  has 
been  forwarded  to  the  Municipal  Tramways  Association,  with  a 
protest  against  the  proposals. 

Belfast. — The  projwsal   to  establish    a  tramway  centre 

at  Cromie  Square  has  been  referred  back  to  the  Tramways  Com- 
mittee for  further  consideration. 

Continental. — France. — Rah.way  Electrification. — 

The  French  Minister  of  Pulilic  Works  states  that  the  question  of 
tlie  conveision  of  the  railways  to  electric  traction,  particularly  on 
the  systems  of  the  Paris-Orleans.  Paris-Lyons-Mediterranean,  and 
the  Southern  Railways,  is  lieing  investigattxi  by  the  engineers  of 
the  Pouts  et  C-'haussees,  The  iuiiuiry  is  to  ascertain  the  advantages 
to  be  expected  from  the  electrification  from  the  standpoint  of  the 
improvement  in  the  means  of  traction,  the  reduction  of  the  per- 
sonnel and  the  economy  in  fuel  from  the  proposed  use  of  hydro- 
electric works.  The  results  of  the  investigations  will  be  centralised 
at  the  Ministry  of  Public  Works,  and  be  communicated  to  the 
engineers-in-chief  entrusted  with  the  schemes  of  utilisation  of 
water  power  in  the  districts  concerned,  and  a  Committee  has  been 
appointed  by  the  Chief  Council  of  Public  Works  to  draw  up  a 
))lan  for  dealing  with  the  railways. 

Darlington. — Proposed  E.xtensions. — The  R.D.C.  has 

decided  to  offer  no  objection  to  the  application  of  the  Darlington 
Corporation  for  a  further  extension  of  time  for  the  extension  of 
the  tramways  to  Haughton-le-Skerne. 

Coventry. — Accident. — Last  week  we  referred  to  the 
tramway  accident  which  resulted  in  the  death  of  a  passenger. 
It  now  appears  that  the  Coroner's  jury  which  inquired  into  the 
matter  brought  in  a  verdict,  which  the  Cororer  said  amounted 
to  one  of  manslaughter,  against  the  driver  of  one  of  the  cars,  who 
will,  consequently,  be  proceeded  against.  ' 

Exeter.  —  Year's    Working.  —  For    the    year    ended 

March  lUst  last,  the  traffic  receipts  of  the  Corporation  tramway 
department  amounte<l  to  C20,l)21t.  an  increase  of  .£463  compared 
with  the  previous  year,  while  the  working  expenses  were  £14,743, 
an  increase  of  £1,804.  After  paying  capital  charges,  the  net  profit  , 
was  £1,516.  414,096  car-miles  were  run,  a  decrease  of  18,964,  and 
passengers  carried  increased  by  42,662  to  5,306,362.  Receipts  per 
car-mile  averaged  lP95d,,  against  ll'lTd.  The  energy  used  totalled 
607,895  units,  an  average  of  r467  per  car-mile,  at  a  cost  of  2'20.3d. 
per  caj-mile  ;  last  year  671,769  units  were  used,  an  average  per 
car-mile  [of  1'551,  at  a  cost  of  2'327  per  car-mile.  The  reserve 
fund,  which  the  engineer  states  should,  in  his  opinion,  amount  to 
at  least  £15,000,  on  account  of  the  increa.sed  cost  of  renewals,  stands 
at  £6,849. 

Llandudno. — Power  kor  Railway. — The  draft  agree- 
ment between  the  U.D.C.  and  the  Light  RaOway  Co.,  in  respect  of 
a  supply  of  electricity,  has  been  ngferred  by  the  Council  to  its  Law 
aniT  Parliamentary  Committee  for  consideration. 
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Harrow, — Collisiok. — Bv  a  collision,  on  Wednesday  last 

^eek.  on  the  Aovrn  line  between  two  express  poods  trains  between 
Harrow  and  Pinner,  traffic  on  both  lines  to  Marylebone,  Baker 
Street  and  the  City  was  entirely  suspended  until  S  a.m..  when  the 
np  line  was  cleared,  and  both  nji  and  down  trains  wero  worked  over 
the  sinple  line. 

London. — Tube  Fakes  Incrkask. — CerLaiii  fares  and 
sea.son-tioket  rates  were  increased  on  November  1st  on  the  District 
and  all  tube  railways. 

Preston. — Yrak's  AVorkinu. — The  annual  report  of  the 
tramway  department  for  the  year  endintr  March  Hist  last,  shows 
that  the  receipts  were  JSeH.lli.s,  agrainat  £,")7,77(i  ;  expenditure, 
*:43.492,  against  i;.SG,02!»  ;  srross  balance,  £20,006, against '£21.746  ; 
interest  and  income-tax.  i;8.2ill,  against  £(i.S63.  The  contribution 
to  the  rates  was  *;5,.'500,  against  £3,750;  sinking  fund,  £(),I0o, 
against  .£.i.S62.  The  car-miles  run  were  1,11.S,.")17.  and  the  passen- 
gers carried  numbered  l."),4")5.1G:i,  being  an  increaseof  1,645,974. 

Thornaby.  —  Proposed    Purchase.  —  The    T.C.    has 

decided  to  exercLse  its  right  of  purchase  of  that  part  of  the 
Imperial  Tramways  Co.'s  system  situated  within  its  area,  and  to 
apply  to  the  B.  of  T.  for  approval  to  notice  being  given  to  the 
company  to  sell. 

United  States. — Accident. — An  accident,  resulting  in 
the  deaths  of  s.")  passengers,  while  twice  that  number  were  injured, 
occurred  on  Friday  last  week  on  tlie  Brooklyn  Rapid  Tr.insit  Co.  s 
system  at  Brooklyn,  New  York.  The  accident  occurred  on  the  first 
day  of  a  strike  of  drivers,  owing  to  the  refusal  of  the  company  to 
reinstate  some  discharged  employes.  The  train  left  the  rails  at  a 
sharp  curve  and  ran  into  the  wall  of  a  tunnel,  due,  it  is  alleged,  to 
the  inexperience  of  the  driver,  who  took  the  curve  at  too  great  a 
speed. 

Yorkshire.'— Electricity  Charges. — Dewsbnry  Corpora- 
tion and  other  authorities  supplying  power  to  Yorkshire  (W.U.) 
electric  tramways  have  been  in  conference  to  consider  an  increase 
in  the  charges  for  electricity  supplied  to  the  company. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Australia. — A  Renter  message  states  that  owing  to 
certain  suggestions  which  had  been  made  regarding  Mr.  Jensen, 
Federal  Minister  of  Customs,  in  the  course  of  the  investigations  of 
the  Royal  Commission  concerning  the  Navy  Department's  purchase 
of  the  wireless  works  at  Randwick,  while  Mr.  Jensen  was  Minister 
of  the  Navy,  Mr.  Watt,  acting  Prime  Minister,  has  agreed  to 
Mr.  Jensen's  request  that  he  should  be  relieved  of  the  adminis- 
tration of  the  Customs  Department  pending  the  completion  of  the 
investigations. 

Empire    Cable   Commnnications. — An  abstract   of   the 

Minutes  of  Proceedings  of  the  Imperial  War  Conference,  which  was 
held  in  July  last,  has  been  published  in  the  form  of  a  Blue  Book 
(Cd.  9177,  2s.  net),  and  contains  a  report  of  the  discussion  on  cable 
communications  in  connection  with  a  resolution  proposed  by  Sir 
Joseph  Ward.  The  official  announcement  at  the  time  stated  that  the 
Conference  passed  a  resolution  emphasising  the  need  for  telegraphic 
rates  to  be  further  materially  reduced,  but  the  actual  resolution 
went  much  further.  It  reads  'as  follows  :^"  That  it  is  in  the 
highest  interests  of  the  Empire  that  the  rates  for  telegraphic  com- 
munications between  the  United  Kingdom,  Canada.  Australia, 
South  Africa,  and  India  should  be  further  materially  reduced  as 
soon  as  practicable.  That  in  order  to  ensure  generally  the  cheapest 
and  most  secure  telegraphic  communication  between  the  United 
Kingdom,  Canada,  Australia,  and  New  Zealand,  it  is  desirable  that 
they  should  co-operate  in  the  provision  of  a  State-owned  cable  across 
the  Atlantic."  The  importance  of  the  latter  part  of  the  resolution, 
which  commits  the  Governments  concerned  to  the  provision  of  a 
State-owned  cable  across  the  Alantic,  is  obvious.  Sir  .Joseph  Ward 
held  the  view  that  the  State  should  also  own  the  land-line  across 
Canada. 

Sweden. — Telegraphic  communication  between  Malnio 
and  Berlin,  which  had  been  suspended  since  the  outbreak  of  war, 
has  been  resumed. 

The  Telephone  Service. — London  telephone  operators 
have  been  given  an  advance  of  33.  a  week.  Telegraphists  and 
counter  clerks  whose  wages  do  not  exceed  £1  Ss.  a  week  are  to  have 
Is.  a  week  more.  A  telephone  operator  will  now  start  at  the  age 
of  18  ■with  198.  a  week  and  rise  in  ten  years  to  £1  lis. 

Turkey.— Clause  li'  of  the  terms  of  the  Armistice  provides 
that  the  Turkish  wireless  telegraph  and  cable  stations  shall  be 
controlled  by  the  Allies.  Turkish  Government  messages  excepted. 

United  States. — A  new  high-power  radio  station  recently 
opened  at  Annapolis,  Maryland,  is  one  of  the  most  powerful  In  the 
world.     It  was  erected  and  equipped  by  the  U.S.  Navy  in  ten 


months  :  under  pre-war  conditions  it  would  have  taken  two  years. 
Its  erection  cost  £300.000,  and  it  is  capable  of  maintaining  commu- 
'  nication  over  a  distance  of  at  least  4,000  miles.  There  are  four 
steel  towers,  each  ti.'iO  ft.  high,  supporting  the  antennr,  which,  with 
the  ground  system,  required  160  miles  of  wire  for  their  coinjiletion. 
The  power  installation  is  in  duplicate.  The  operation  of  the 
station  requires  the  services  of  100  men,  all  of  whom  are  drawn 
from  the  enliste<l  force  of  the  Navy.  Suitable  provision  has  l)oen 
mside  for  the  protection  of  the  station.  The  completion  of  the 
station  gives  still  another  guarantee  of  continuous  communication 
abroad,  even  in  tlie  event  of  any  possible  interruption  of  the  cable 
service. 

Uruguay. — A  Chicago  company  lias  presenti'd  ti  jK'opo.sal 

to  the 'Postal  and  Telegraph  Department  of  the  Government  of 
Uruguay,  for  the  installation  of  sui  automatic  telephone  service 
(subterranean)  in  the  City  of  Monte  Video.  The  projiosal  also 
comprises  the  construction  of  a  new  Central  I'ost  and  Telegraph 
Office  for  the  Government,  the  telephone  installations  to  occupy 
the  basement.  The  cost  of  the  building  and  installations  is 
estimated  at.  5i5,0O0,000  (Uruguayan),  which  sum  it  is  proposed  to 
amortise  out  of  the  proceeds  of  the  telephone  working. —  ftirirw  of 
tli,'  Hirrr  Plan: 

Wireless  in  the  War. — Dr.  Lee  de  Forest,  the  inventor  ' 
of  the  ■■  Audion,"  states  that  all  the  U.S.  airplanes  are  fitted  with 
the  apparatus,  which  has  made  it  possible  for  the  pilot  to  receive  a 
message  in  the  air  despite  the  noise  of  the  engine.  The  U.S.  signal 
corps  in  the  trenches  are  using  a  similar  ajvparatus,  which,  by 
moving  a  switch,  may  be  used  for  telephonic  work,  forming  a 
valuable  means  of  communication  between  artillery  and  infantry 
without  the  necessity  of  running  wires.  The  French  alone  use 
1,000  a  day,  and,  up  to  date,  his  firm  has  made  something  like 
20g,000  for  the  Americah  Signal  Corps. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Aberdeen. — November  21st.  Great  Nortli  of  Scotland 
Railway  Co.  Six  or  12  months'  supply  of  stores,  including  ti^le- 
graph  material.     Stores  Superintendent,  80,  Guild  Street. 

Bedford. — November  13th.  T\ro  water-tube  boilers, 
mechanical  stokers,  and  induced-draught  plant  for  the  Corporation. 
See  "  Official  Notices  "  October  4th. 

Bradford,  —  November  23rd.  Tranlways  Committee. 
Stores  for  12  months,  including  lamp  fittings,  insulating  material, 
&c.     General  Manager. 

Enniskilien. — December  1st.  Sligo,  Leitrim  &  Northern 
Counties  Railway  Co.  12  months'  supply  of  telegraph  material. 
Mr.  .1.  Duff,  Secretary. 

Walsall. — December  .0th.  Electricity  Supply  Department. 
One  ."lOO-KW.  rotary  converter  equipment.  See  ''Official  Notices" 
to-day. 

Warrington. — ^November  litth.  Electricity  &  Tramways 
Committee.  Underfeed  mechanical  stokers.  Mr.  F.  V.  L.  Mathias, 
Borough  Electrical  and  Tramways  Engineer. 


CLOSED. 


Gillingham  (Kent).— T.C. :— 


for  house  refuse. — Edison  Accumulators,  Ltd., 
fl.iJtjHeach. 

Manchester. — E.C.     Annnal  tenders  : — 

A.<:.  meters  and  potential  transformers. — British  Westinghouse  Electric  and 

Manufacturing  Co.,  Ltd. 
Cable  textension  to  annual  cable  contracts). — C.  Macintosh  &  Co.,  Ltd.; 

Western  Electric  Co.,  Ltd. ;  and  Cailender'a  Cable  and  Construction 

Co.,  Ltd. 
Current  transformers. — Ferranti.  Ltd. 

Redditch. — From  the  tenders  received  for  the  e.xtetision 
to  the  electricity  works  (Messrs.  Handcock,  Dykes  4:  Trotter,  con- 
sulting engineers),  that  of  Messrs.  C.  G.  Huins  &  Sons,  at  £4,195, 
has  been  accepted  for  the  extension  of  engine  and  boiler  house, 
and  that,  at  £:i,85ii,  for  the  ferro-concrete  work,  overhead  coal 
bunkers,  ash  tunnels.  &c. 


Reigate.— T.C.  :- 


Stepney. — Electricity  Committee  :- 


Wolverhampton.— T.C— 

Battel?  tui-  electric  vehicle,  £145.— Chloride  Co. 

riteam-pipes  for  turbo  set,  £*210. — .J.  Spencer,  Ltd. 

24-in.  valve  for  water-pipe  system,  £63. — Alley  &  McLeilan,  Ltd. 

Turbine  platform  and  railings,  £188  -h  £32  for  contingencies.— Messrs. 
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FORTHCOMING     EVENTS. 


Phsisical  Society  of  London.— Friday,  November  8th.  At  5  p.m.  At  the  Impn  ial 
Collegf  01  ScicnoH.  South  Kensington,  S.W,    Ordinavj  meeting. 

North  -  East    Coast    Institntion     of    Engineers    and     Shipbuilders. 

Friday,  November  8th.     At  Westgate  Road,  .N'ewi-iUlle-on-Tvn.-.     Paper. .ii 
"  F.lectrie  Welding,"  by  Mr.  \V.  S.  Ahell. 

Birmingham  and  District  El^tric  Club.— Saturday,  November  9th.  At 
7  p.m.  .-^t  tlie  Swan  Hotel.  Paper  on  "  Automatic  Telephones,"  bv  Mr. 
H.  W.  Dipple. 

Manchester  Association  of  Engineers.  — Saturday,  November  9th.  At 
6.30  p.m.  At  rhe  Grand  Hotel,  Paper  on  "Workshop  Measurements, 
with  speci.Tl  vefi-reiue  to  Kngin.-.-i  uik  Works,"  l)y  Mr.  W.  P.  Rogere. 


Junior  Institntion  of  Engineers.— Tuesday,  November  12th.  At  7.15  p.m.  .\t 
the  Mining  Institute.  Newcastle-on-Tyne.  Paper  on  "  The  Design  of  High- 
speed Turbines,"  by  Mr.  M.  Ward. 

Friday,  November  8th.  .\t  7.80  p.m.  At  39,  Victoria  Street.  S.W. 
Lecturette  on  ''Engineering  in  Connection  with  a  Modern  Kinema  Show," 
by  Mr.  W.  ^;.  Dines. 

Thui-sday,  November  Hth.  At  2.30  p.m.  Visit  to  Osram  Robertson 
Ijamp  Works. 

Friday.  November  15th.    .\nnual  general  meeting. 

Industrial  Beconstruction  Council.  —  Wednesday,  November  I3th.  At 
4.30  p.m.  At  the  Saddlers'  Hall,  Cheapside,  E.G.  Lectnre  entitled  "  .\ 
Retrospect  from  1970 "  by  Sir  Arthur  Steel-Maitland,  Bart..  M.P.. 
Parliamentary  Secretary  to  the  Foreign  Office  and  Board  of  Trade  (Depart-, 
ment  of  Overseas  Trijde). 

Electro-Harmonic  Society.— Friday,  November  loth.  At  the  Holborn 
Kestaurant  i  Vci.,-ti;iii  fliatuhcrl.    Ladies' night. 

Institution  of  Mechanical  Engineers.— Friday,  November  ISth.    At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.     General 
meeting. 


NOTES. 

Fuel    Economy. — Mr.  C.   F.    Spencer,  the    Director   of 

■  National  Kitchens,  has  ascertained  through  his  technical  advisers 
the  average  consumption  of  fuel  in  households  to  supply  a  family 
of  five  persons  with  a  mid-day  meal,  and  the  consumption  of  fuel 
in  a  National  Kitchen  to  supply  the  same  number  of  people  with  a 
similar  meal.  The  position  is  illustrated  in  the  following  statement 
of  quantities  used  : — 

Cooked  at  home.  Cooked  at  a  National  Kitchen. 

15  lb.  5  lb. 

It  is  estimated  that  in  the  National  Kitchens  throughout  the 
country  l.ODO.OOO  portions  of  food  are  sold  daily,  to  cook  which 
approximately  178  tons  of  fuel  are  used.  These  portions  represent 
the  equivalent  of  meals  in  80,000  households  of  five  persons  each. 
To  cook  the  same  quantity  of  food  at  home  would  require  .534  tons 
of  coal.  The  annual  saving  (excluding  Sundays)  is  therefore 
111,428  tons. 

If  100,000  additional  families  decided  to  take  three  meals  per 
week  at  a  National  Kitchen,  the  annual  saving  in  fuel,  on  the 
above  basis,  would  be  a  further  saving  of  over  100,000  tons.  It  is 
thus  clear  that  an  enormous  saving  in  coal  would  be  effected  if, 
instead  of  each  household  cooking  its  own  meals,  they  were 
obtained  at  National  Kitchens.  In  the  above  analysis  it  is  assumed 
that  households  will  be  in  a  position  to  obtain  all  the  coal  they 
require.  With  the  severe  rationing  now  in  force,  this  will  certainly 
not  be  the  case  ;  therefore,  it  is  essential  that  municipalities  and 
other  local  authorities  should  consider  seriously  the  establishment 
of  National  Kitchens. 

An  I.M.E.A.  Protest.— According  to  The  WorlJ,  the 
Council  of  the  Incorporated  Municipal  Electrical  Association  has  thus 
circularised  all  Members  of  Parliament : — '  The  Council  of  the  In- 
corporated Municipal  Electrical  Association,  representing  practically 
the  whole  of  the  electricity  supply  undertakings  in  Britain,  view  with 
grave  concern  the  lack  of  uniformity  of  treatmentat  the  hands  of  the 
Government  Departmeill  concerned  in  granting  permits  for  power 
station  and  plant  extensions  of  large  electricity  supply  undertakings. 
and  respectfully  request  that  impartiality  be  shown  when  deciding 
future  applications  for  necessary  extensions  of  electricity  supply 
schemes.  It  is  felt  that  the  success  of  the  scheme  of  the  Board  of 
Trade  for  the  reorganisation  of  the  electricity  supply  'industry  is 
being  seriously  prejudiced  by  the  close  connection  between  the 
principal  staff  of  the  Ministry  of  Munitions  and  large  private 
electricity  undertakings  in  the  country." 

Pulverised  Coal. — In  its  endeavour  to  improve  boiler- 
room  efiiciency,  the  Milwaukee  Electric  Railway  and  Light  Co.  has 
been  investigating  recently  the  possibilities  of  pulverised  fuel.  On 
a  468-H.p.  water-tube  boiler  a  gross  efficiency  of  85"22  per  cent,  and 
a  net  efficiency  of  81  per  cent,  were  obtained.  The  results  of  the 
_  experimental  work,  which  was  conducted  at  the  Oneida  Street 
plant,  are  given  in  Power  for  October  15th  : — 

An  evaporation  from  and  at  212°  of  9'47  lb.  of  water  per  lb.  of 
coal  was  obtained.  The  average  temperature  of  the  feed  water  was 
157'2  F.,  the  operating  steam  pressure  167  lb.  gauge,  and  the 
superheat  74''J°  F.  The  fuel  used  was  screenings  of  three  different 
varieties.  The  B.TH.n.  in  three  lots  of  coal  as  received  averaged 
10,779  and  the  b.th.u.  dry  12,04.").  A  noticeable  feature  was  the 
small  amount  of  draught  required.  There  was,  of  course,  no  fuel 
bed,  and  the  drop  through  the  boiler  when  using  a  relatively  small 
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volume  of  air  was  prscticaUy  negligible.  In  the  combustion  chamber 
and  the  first  pass  the  vacuum  was  practically  nil  ;  it  could  not  be 
read  on  a  gauge  calibrated  to  O'Ol  in.  In  the  second  pass  the 
draught  was  00057  in.  and  at  the  uptake  0'0975  in.  It  was  notice- 
able that  there  was  no  accumulation  of  slag  on  the  tubes,  no 
pulsation,  and  that  the  brickwork  was  not  affected  liy  the  heat  of 
(■I'jmbiistion.  The  deductions  made  for  fuel  preparation  are  in- 
teresting. Under  the  drier  1,140  lb.  of  coal  wa."*  burned.  The 
power  requirements  for  the  pulverisers,  the  various  conveyors,  the 
feeders,  and  the  fans  were  449'H  Kw.-hours,  reducing  on  a  basis  of 
3  lb.  of  coal  per  KW.-hour  to  1,348  lb.  of  coal.  The  total  deduction, 
then,  was  2,488  lb.  of  coal,  which,  ,it  $5  per  ton,  would  amount  to 
$6'22.  •  As  24  tons  of  coal  were  used  in  the  test,  the  fuel  value  for 
preparation  reduced  to  26  cents  per  ton. 

With,  coal  at  S5  per  ton  it  was  estimated  that  the  gross  efiiciency 
shown  by  the  pulverised-fuel  boilers  would  have  to  exceed  that 
shown  by  the  mechanical  stoker-fired  boilers  by  6  pe<-  cent,  to  offset 
the  coal  preparation  costs. 

The  gain  in  efficiency  was  only  a  part  of  the  advantages  resulting, 
from  the  use  of  pulverised  fuel.  Other  advantages  were  summarised 
as  follows  : — Continuous  boiler  operation  at  a  uniform  rating  as 
well  as  constant  efiiciency.  At  no  time  is  there  a  loss  in  capacity 
due  to  the  clinkering  of  coal  on  grates  or  cleaning  fires,  nor  are 
difficulties  experienced  from  a  change  in  the  fuel  as  it  comes  from 
the  bunker,  necessitating  different  operating  conditions  at  the 
stoker.  Heavy  overloads  can  be  taken  on  or  dropped  off  in  an  ud^ 
usually  brief  time  through  the  adjustment  of  the  coal  feeders  and 
the  furnace  draught.  From  97  to  9S  per  cent,  of  the  combustible 
in  the  coal  is  utilised  regardless  of  the  quality  of  the  fuel.  The 
ash-handling  costs  are  reduced  to  a  minimum  due  to  the  retluced 
volume.  When  operating  with  pulverised  fuel,  the  banking  con- 
ditions are  somewhat  different  from  those  obtained  in  stoker  prac- 
tice. By  stopping  the  fuel  supply  and  closing  up  all  dampers  and 
auxiliary  air  inlets,  a  boiler  can  be  held  up  to  pressure  for  at 
least  ten  hours.  To  illustrate,  when  running  one  of  the  pre- 
liminary tests  the  boilers  had  Ix'en  shut  down  at  9  o'clock  at  night 
with  175  Tb.  steam  pressure,  and  at  7  in  the  morning  there  was 
still  155  lb.  pressure,  and  the  brickwork  was  hot  enough  to  ignite 
the  coal  from  the  burner.  In  stoker  practice  it  is  necessary  to 
leave  the  damper  slightly  open  to  supply  air  and  prevent  gas  explo- 
sions, so  that  much  of  the  heat  in  the  banking  coal  and  from  the 
brickwork  passes  up  the  stack  rather  than  into  the  boiler. 

The  ease  of  controlling  the  fuel  feed  and  draught,  the  abUity  to 
take  on  heavy  overloads  in  a  brief  time,  the  thorough  combustion 
of  the  coal,  and  the  uniform  high  efficiency  obtainable  under 
normal  operation  make  pulverised  coal  a  .^latisfactory  form  of  fuel 
for  central  station  use.  For  operation  mouth  in  and  month  out  it 
is  stated  that  jiulverised  fuel  would  show  a  net  gain  of  10  per  cent, 
over  the  previous  ways  of  operation.  As  to  maintenance,  indica- 
tions were  that  no  unusual  difficulties  would  be  encountered.  One 
predominant  factor  justifying  the  use  of  pulverised  fuel  was  the 
ease  with  which  a  high  efficiency  could  be  obtaiuetl  and  the  con- 
stant nature  of  that  efiiciency.  There  was  little  doubt  that  with  a 
well-equipped  plant  burning  pulverised  fuel,  and  having  all  the 
necessary  recording  and  indicating  instruments  to  guide  the  ope- 
rator in  maintaining  proper  conditions,  a  lower  cost  of  generating 
steam  would  be  possible  than  has  heretofore  been  attained  with  any 
type  of  equipment. 

Miners'  Electric  v.  Oil-flame   Lamps. — At  a   meeting 

of  the  Scottish  Branch  of  the  National  -Association  of  Colliery 
Managers  at  Glasgow,  last  month,  the  Branch-Secretary  read  a 
communication  from  Prof.  Roljert  Laverick,  of  the  Notts.  Branch, 
explaining  that  the  Safety  Lamp  Committee  desired  to  include  in 
its  report  some  statistics  upon  miners'  nystagmus,  and  would  be 
grateful  if  the  Scottish  Branch  could  furnish  any  particulars  aa  to 
the  effect  produced  by  changing  from  oil-tiame  to  electric  safety 
lamx)S:  The  Branch-President  said  that  his  experience  had  gone 
to  show  that  the  men  in  his  colliery,  although  they  had  some  few 
complaints  regarding  the  electric  safety  lamps,  preferred  to  use 
them  rather  than  the  oil  safety  lamp.  He  had  had  electric  lamps 
in  his  colliery  for  two  years,  and  not  a  solitary  case  of  miners' 
nystagmus  had  been  reported  in  that  time.  The  electric  lamp 
required  closer  supervision,  but  he  did  not  think  managers  would 
grudge  that,  because  it  was  compensated  for  by  the  better 
illumination.     Other  speakers  expressed  similar  views. 

Mr.  Wm.  Wilson  (Glasgow)  remarked  that  even  with  his  limited 
experience  of  such  lamps  he  certainly  would  never  think  of 
abandoning  them  for  the  oil-flame  lamp.  The  great  majority  of 
the  men  appeared  to  think  oil-fiame  lamps  were  more  troublesome 
than  the  electric  lamp,  and  they  preferred  the  latter  because  of  the 
pronounced  superiority  of  its  light.  Mr.  D.  C.  Gemmell  said  they 
had  a  mixed  system  of  lights  at  his  colliery,  and  once  the  electric 
lamps  had  been  installed  they  had  great  difficulty  in  getting  the 
miners  to  revert  to  the  oil -flame  lamp.  He  had  found  that  the 
electric  lamp  was  cheaper  in  maintenance  than  the  oil-fiame  lamp. 
Mr.  James  Boyd  (KUsyth)  suggested  that  the  Branch-President 
should  give  them  a  paper  on  the  comparative  merits  of  oO-fiame 
and  electric  lamps  at  some  future  meeting.  The  consensus  of 
opinion  among  those  present  was  that,  so  far  as  Scotland  was  con- 
cerned, the  use  ot  electric  lamps  had  not  aggravated  nystagmus 
amongst  Scottish  miners.— //•»«  <uid  Cmd  Trades  Revieio. 

Electrical  Engineers  on  Board  Ship. — Referring  to  the 

new  scale  of  wages  for  sea-going  electricians  published  in  our  last 
issue,  the  Electrical  Trades  Union  informs  us  that  it  has  been 
trying  for  a  consideraVile  period  to  improve  the  material  conditions 
and  status  of  men  engaged  as  electricians  and  electrical  engineers 
on  board  ship.  As  a  result  of  a  meeting  with  the  Maritime  Board 
sonie  few  months  ago,  the  new  rates  were  agreed  to  by  that  Board 
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A  New  St.  Lawrence  River  Uam.— Authority  is  to  be 
given  to  the  St  La\vrern.c  Ei\ei  Powei-  Co  to  construct  a 
submerged  weir  m  the  South  Sault  Channel  ot  the  St.  h&v, 
fence  Kvei  near  thr  enti-ano<-  of  the  rompanv'.-;  power  canai 
Irtiilint-'  to  thti  |<i\vt-r  lunis.'  at  Miisaena,  N.Y.,  says  thf^ 
l\UiUtcal  Wurld.  The  Doimiiion  t ioveruuient.  insistecl  that 
buildiui,' ,the  weir  would  iutfrlerc  with  iiavit;ation  iu  the 
chaiuK-1,  in  contravcutiou  of  the  provision  of  the  Webster- 
A>Jbburtoii  treaty;  also  that  it  was  against  public  interest  to 
IMMiiiik  such  work  to  be  done  by  private  corporations,  inas- 
unich  as  the  control  of  the  water  level  of  the  river  would 
l>a.^s  from  international  territory  to  the  power  liouse  at 
Masst'iia.  Tt  was  |x>int-ed  out  by  the  United  States  War 
|i>-|>arliueut  that  the  cr«'ctiou  of  the  weir  was  ne<7essarj'  to 
iiKiva-se  the  outpdt  of  aluniiuiuui  for  vmr  purposes,  and  the 
|ir»>iileiit  of  tlie  Aluiuiuiuiji  Co.  of  America,  said  that  in- 
(  iva.-ied  produc-tion  of  aluminium  could  not  be  secured  at  any 
other  |K)iiU.  He  waut<^l  the  dam  for  war  purposes  during 
til.-  war  and  to  prevent  interference  by  ice  with  the  ordinary 
linxhiction  after  the  war.  The  State  of  New  York  maiu- 
iniiud  that  title  to  any  structm-e.i  in  the  St.  T,awrenco  Uivcr 
.-^lumld  reuuiiii  in  the  Stat<>  of  New  York,  and  that  while  there 
would  be  no  ()bje<:tioiis  to  grant  permits  for  the  duration  of 
the  war,  the.  State  was  opposed  to  a  permanent  hindrance 
to  navigation  of  the  South  Sault  channel.  It  was  intimated 
by  the  Dominion  GoveiTinient  that  if  the  commission  granted 
the  application,  the  Canadian  Government  would  at  once 
request  the  Tjuited  States  Government  to  guarantee  that 
the  weir  would  be  removed  upon  reque.st  at  any  time  after 
the  war.  Formal  protest  would  also  be  made  against  the 
present  diver-sion  of  water  througji  the  St.  Lawrence  River 
Power  Co.'s  power  canal  and  against  any  possible  future 
increased  diversion. 

Copper  for  German  Industry. — One  of  tlie  various 
vrtLsoiis  uiMuccd  ill  I  ;ciin;ni\  for  the  desired  return  of  that 
roiiiitiy's  fonuer  c(.>lomal  juissrssions  lies  in  the  deposits  of 
(<ipi)er  in  South-West  and  Jiast  Africa  and  New  Guinea, 
whilst  at  the  sauie  time  eager  glances  liave  been  directed 
lowards  the  mineral  riches  in  the  Belgian  Congo.  It  seems 
quite  a  grievance  to  Christian  Pfiiink  of  the  Oriental  Seminary 
I  if  the  Berlin  University,  that  with  a  dome.stic  copi)er  pro- 
duction of  only  39,000  tons  in  191'2  Gemiany  was  compelled 
to  import  200,000  tons  in  order  to  assist  in  meeting  the  total 
consumption,  and  that  85  i)er  cent,  had  to  be  procured  from 
the  United  States  at  the  prices  arbitrarily  fixed  by  American 
producers.  Although  the  copiwr  deposits  in  South-West 
Africa  had  only  been  shghtly  opened  up  prior  to  the  war,  it 
is  considered  that  they  would  be  able,  in  the  course  of  time, 
to  meet  a  considerable  portion- of  the  Cierman  home  demand 
for  copper,  and  thus  break  the  monopoly  of  the  TTnited  States. 
'riie  copper  ore  deposits  in  tBe  Katanga  distiict  of  the  Belgian 
Congo  are  said  to  be  enomious,  and  C.  Pfrank  states  that 
'■  with  such  a  iX)ssession  we  could  cover  om-  whole  require- 
ments within  a  not  distant  period,  and  consequently  provide 
our  import:uit  electricity  industry  with  its  thousands  of 
workmen  with  an  assnn-ed  position  for  ever."  This  is  surely 
an  intiraatiou  of  what  the  Belgians  might  have  to  expect  if 
the  Germans  were  ever  i^nnitted  again  to  liecome  established 
in  .Africa.  It  is'  contended  finally  that  the  Germans  coujd 
only  liberate  themselves  from  paying  tribute  to  the  United 
States  for  copper  by  possessing  their  own  colonies  with  rich 
copper  deposits,  and  that  therefore  no  peace  should  be  agreed 
to  without  the  return  of  German  South-West  Africa.  It  is 
highly  probable  that  the  Germans  will  reach  a  different  con- 
clusion before  very  long. 

The  Development  of  2,500- Volt  Fuses,— Mr.  R.  C.  Cole 

gives  an  mteresting  TL'sumc,  in  the  Electrical  World  of  Sep- 
tember 7th,  of  the  struggles  of  one  enclosed  fuse  maker  in 
overcoming  the  difficulties  of  the  situation,  and  producing 
a  .safe  and  rehable  fuse  for  circuits  of  as  high  a  pressure  as 
'2,.50O  volts.  The  author  sets  out  the  properties  that  the 
various  component  parts  of  the  fuse  should  possess,  and  an 
hrstoncal  survey  of  the  early  types  of  fuse  Is  given.  A  large 
number  of  experiments  were  conducted  to  determine  a 
method  of  preventing  strip  corrosion  and  breakage;  to  dis- 
cover a  heat-dissipating  material  embodying  all  of  the  essen- 
tial characteristics  required,  and  to  determine  the  proper 
arrangement  of  the  strips  composing  the  fusible. element. 
Ihe  investigators  were  finally  fortunate  in  discovermg  a 
raatenaJ  most  admirably  adapted  to  quench  the  arc.  Owing 
however,  to  the  fact  that  its  behaviour  under  short-circuit 
conditions  was  not  all  that  coidd  be  desired,  a  double-filUng 
material  scheme  was  determined  upon,  placing  the  ma^i-ial 
best  adapted  to  quench  the  arc  in  the  centre  of  the  tube  and 
using  a  calcium-carbonate  sulphat.e  combination  at  either 
end.  New  fluxes  were  compounded  to  prevent  any  corrosion 
ot  the  stnps  m  soldering,  and  a  special  low-melting-point 
alloy  was  devLsed  to  solder  the  strips  to  the  star-shaped  ter- 
mmals  Overload  tests  were  made  at  150  per  cent,  current 
on  hot  tuses,  this  being  the  most  severe  condition  under 
wiiicfi  a  fuse  could  be  called  upon  to  operate.  The  fuses 
were  heated  by  a  low-voltage  current  for  a  sufficient  length 
9t  time  to  bring  them  up  to  the  maximum  temperature  and 
unmediately  thereafter  were  subjected  to  the  overioad  at 
2.400  volts.  The  final  fu,se.s  resulting  from  the  experimenta 
operated,  it  is  stated,  without  the  slightest  exterior  manifes- 
tation under  extreme  conditions  of  overload  and  short  circuit 


The  amount  of  metal  dissipated  as  a  result  of  the  short-circuit 
condition  was  bnly  vei-y  little  more  than  that  under  the  over- 
load condition,  this  is  accounted  for  by  the  fact  that  the 
uew  filling  material  is  capable  of  condensing  instantaiUeousl> 
the  inetaJhc  vapour  formed  upon  the  disrupt iuii  ot  the  link 
before  the  arc  La.-*  an  oppoi-tunitv  to  iXti-ml  uioit-  lliau 
three  quarters  of  an  inch. 

• 

Electric  Resistance  of  Porcelain  and  Magnesia. — All 

insulators  fail  more  or  less  at  high  teiii|>cjeitiircs,  and  porce- 
lain spark  plugs  show  noticeable  curii-nt  leakage  at  J.OtKi 
deg.  C.  Mr.  V.  H.  Brace  described  |^ino  new  experiments 
on  the  resistivity  of  magDesite  and  pon-elaiii  before,  the  May 
nicetiiy;  of  the  .American  Klecti-ochemit^al  Soc.itity.  According 
to  K-n^incermii.  he  tried  magnes-ite,  of  91  \w\-  ceut.  of  MgO 
ill  two  forms,  in  test  blocks  of  J  in.  by  0.,S  in.  Tlie  maguesite 
was  either  used  after  electrical  fusion,  or  it  waii*  fused,  then 
crushed  to  powder,  moulded  under  heavy  pressure,  and  baked 
at  1,7(X1  deg.  The  test  pieces  were  pl-a<-ed  between  nickel 
grids  and  loaded  with  J  I  lb.,  layers  of  asln-stos  being  applied 
on  the  outside  of  (he  grids;  the  specimens  wen*  heated  up  (o 
J,(XXt  (leg.  ('.,  cooled  quickly,  and  rehesited  to  various  tem- 
peratures during  the  rcsistiivit.y  tests  with  continuous  cur- 
rents at  I'iO  volts  or  alternating  currents,  llie  resistivity 
appeared  to  be  a  function  of  the  time  duriugX  which  the 
current  was  applied ;  the  final  resistance  observed  \tas  greater, 
several  times  greater  frequently,  than  the  original  resistance. 
This  change  was  greater  with  magnesite  than  with  porcelain, 
and  magnesite  had  a  higher  resistance  than  porcelain  at  the 
same  temperature.  The  moulded  magnesite  gave  on  the 
whole  lower  resistance  values  than  the  merely  fustvl  material. 
]iossi!)ly  because  the  grinding  had  introduced  small  impurities. 
In  all  cases  some  evidence  of  electrolysis  was  obtained,  the. 
lesistance  iir.st  falling-  and  then  rising  again  on  reversing  the 
current.  This  was  paj-ticulaa"ly  noticeable  iu  hot  porcelain 
at  910  deg.  and  990  deg.  C. ;  porc(^lain,  in  fact,  behaved  like 
an  aecumulatTir,  giving  for  half  an  hoiir^or  sn  a  cfuiuter  elec- 
troinoti\e   fore.-  of  0.7   volt. 

Fined  for  Stealing  Electricity.— An luir  ImiusI   l'.riir<rs 

(:iO).  Httcr.  Moldgreen,  was  tineil  CIO  at  Hudderstield  for  stealing 
IG  units  of  electricity,  of  the  value  of  lis.  .sd.,  the  property  of  the 
Huddersfield  Corporation.  According  to  the  Vnrkshire  (Ihxerrer, 
Capt.  Moore  (Chief  Constable)  said  that  in  June  last  year  the 
accused  hatl  his  electrical  supply  cut  off  for  the  non-payment  of 
his  bill.  After  a  police  constable  had  observed  electric  liffht 
burning  in  the  house  it  was  found  that  the  accused  had  broken  tho. 
seals,  connected  the  fuses,  and  tampered  with  the  meter.  The 
indicator  showed  that  ir,  units  had  been  consumed  since  the 
mechanic  had  disconnected  the  supply. 

Appointments  Vacant. — Shift  engineer,  7;!s.  Gd.,  (or  the 
Dewsbury  Corporation  Electricity  Department  ;  charge  engineer,  for 
the  Yorkshire  Electric  Power  t'o.  See  our  advertisement  pages 
to-day. 

Plans  for  Demobilisation. — The   Maiirlieslrr  Gunrdian 

publishes  the  following  : — The  machinery  for  the  demobilisation 
of  the  {"orces  and  of  war  workers  in  civil  life  is  very  far  from  com- 
plete, but  durinir  the  last  week  or  two  the  Ministry  of  Labour  has 
issued  some  details  of  its  plans.  This  week  these  have  been  laid 
before  the  Advisory  Committee  (of  which  Sir  David  MoCabe  -is 
chairman)  which  covers  Manchester,  Salford,  Eccies.  Altrinchsm, 
Stretford.  Swinton,  and  Pendlebury,  and  their  local  bearing  has 
been  considered.  The  scheme,  as  it  affects  the  soldier,  is  really  on 
extension  of  the  present  methods  of  placing  discharged  men  back 
in  industry.  Some  weeks  before  demobilisation  the  soldier  -will  he 
asked  to  fill  up  a  form  stating  whether  he  has  a  definite  promise,  or 
the  prospect,  of  reinstatement  by  his  former  employers.  "  This 
form  will  be  sent  by  the  Army  authorities  to  the  Employment 
Exchange  in  which  area  the  man  intends  to  reside,  so  that  arrange- 
ments may  be  made  to  place  him.  tn  preparing  drafts  for  release 
regard  will  be  had  to  the  urgency,  from  the  national  point  of  view, 
of  particular  trade  requirements.  Preference  wiU  be  given  to  men 
who  have  a  definite  promise  of  a  job.  Employers,  it  is  expected, 
wUl  have  an  opportunity  of  applying  for  the  release  of  individuals 
— especially  key  or  pivotal  men.  As  far  as  practicable,  married 
men,  or  men  with  long  Army  service,  will  be  given  preference. 
Free  unemployment  insurance  policies,  valid  for  one  year  from  the 
date  of  discharge,  will  be  issued,  though  the  rate  of  payment  and 
the  governing  regulations  h,ave  yet  to  be  determined,  and  must 
form  the  subject  of  a  Bill.  The  demobilisation  of  rpunition 
workers  will  follow  much  the  same  lines  of  procedure.  Employers 
wlU  be  supplied  with  registration  forma  for  distribution  to  their 
workpeople  before  discharge.  On  these  the  workers  will  state 
whether  they  have  a  promiseof  engagement,  or  a  desire  to  return  to 
their  former  employer.  When  complete,  the  forms  will  be  returned 
to  the  Employment  Exchange.  One  of  the  most  important  sidejs  of 
demobilisation  and  reconstruction  schemes  will  be  the  collection  of 
facts  about  industrial  prospects  and  conditions.  Information  will 
be  gathered,  and  account  taken,  of  the  number  of  workers  likely  to 
be  requu-ed  by  particular  industries,  including  new  trades  ;  the 
number  of  men  likely  to  be  returned  from  the  Forces  ;  the  number 
likely  to  be  reinstated  by  former  employers  ;  the  industries  which 
are  to  be  given  priority  ;  the  use  to  which  national  factories,  dock- 
yards, and  other  war  establishments  are  to  be  put :  the  quantities 
of  raw  material  available  ;  the  work  to  be  put  in  hand  to  meet 
public  and  industrial  needs,  and  the  housing  need  of  each  locality 
after  the  war." 
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Volunteer  Notes. — Royal  Exgiseers  (Yols.),  London 

Abmy  Troops  Companies. — Headquarters  :  Balderton  Street, 
Oxford  Street,  W.  1. 

Captain  of  the  Week, — Capt.  E.  G.  Fleming. 

Neit  for  /)u(;(.— Capt.  W.  Hynam. 

Sunday,  November  10th. — Commandant's  Parade  at  Waterloo  Station,  lor 
work  at  Esher.  9  a.m.  Drill  order  and  great  coats.  Mid-day  and  tea  rations 
to  be  carried.     "Demolitions.'" 

Monday,  November  11th,  to  Saturday,  November  16th. — Drills  as  usual. 

C.  HliiGixs,  Capt.  Rj;.,  Adjutant. 

Patents  and  Alien  Enemies. — Application  has  been  made 

t.i  the  Board  of  Trade  to  avoid  or  suspend  Patent  No.  23,319/07. 
granted  to  Hartmann  A;  Braun  Akt.-Ges.,  for  frequency  meters,  by 
Messrs.  Johnson  .t  Phillips,  Ltd. 

Water-power   Survey   in    India. — Replying  to  Colonel 

Yate  in  the  House  of  Commons,  the  Secretary  of  State  for  India 
said  that  the  Government  of  India  had  decided,  before  const  itutintr 
a  Committee,  to  appoint  an  experienced  engfineer  to  report  on  the 
possibilities  of  promising:  sites  as  regrards  storatre  and  power 
development.  They  had  associated  with  him  an  electrical  expert. 
At  the  same  time,  information  would  be  collected  regarding 
industrial  possibilities  within  rea<;h  of  promising  sites  ;  and  the 
Iferms  for  the  grant  of  concessions  would  be  considered  in  consul- 
tation with  local  Governments.  . 

The  Times  states  that  the  Indian  Government  is  considering 
making  a  systematic  survey  of  water-power  resources  for  the 
f^eneration  of  electrical  energy,  with  the  object  of  rapid  industrial 
development  after  the  war. 

Fatality. — The  LeeSs  Mercury  states  that  Ezekiel  Pickles 
(,..0),  fitters  labourer,  of  Barugh,  has  been  killed  through  his  hand 
coming  in  contact  with  a  live  wire  at  the  works  of  the  Smokeless 
Fuel  Co.,  near  Bamsley.  " 

Institution    and    Lecture    Notes.  —  Electrical    Power 

Engineers'  Association.— A  meeting  of  the  local  members  of  the 
Association  was  held  at  the  Grand  Hotelt  Bristol,  on  Friday 
evening  last,  under  the  chairmanship  of  Mr.  ,4.  J.  Ostler  (Sub- 
station Superintendent,  Bristol  Corporation  Electricity  Department). 
The  following  gentlemen  were  elected  to  act  as  a  temporarv  Com- 
mittee :— Messrs.  A.  J.  Ostler,  S.  Hotchkiss.  T.  F.  Wells"  E.  P. 
Kelly,  and  F.  J.  Elliott  (hon.  secretary").  This  Committee  was 
entrusted  with  the  arrangements  for  a  ma.?s  meeting  of  engineers 
engaged  in  the  production,  tran.smission.  distribatiori,  and  utilisa- 
tion of  electrical  energy,  to  be  held  at  Bristol  this  month.  At  that 
meeting  it  is  proposed  to  inaugurate  a  Local  Section  of  the  E.P.E.A., 
and  the  Hon.  Secretary,  whose  address  is  3,  Glena  Avenue,  Knowle. 
I'.iistol,  will  be  pleased  to  receive  and  reply  to  any  inquiries  in 
cunnection  therewith. 

LiverpooJ  Engineering  Society. — The  first  meeting  of  the  new 
session  was  held  on  Wednesday  evening,  when  the  President  (Prof. 
J.  Wemyss  Anderson),  delivered  his  inaugural  address.  The  syllabus 
includes  the  following  : — 

November  20th. — A.  E.  Berriman,  O.B.E.,  "  Education  iu  Relation  to  Industry, 
with  Particular  References  to  Engineering." 

December  4th.— R.  W.  .\nen,  "  Air  Supplies  to  Boiler  Rooms." 

December  18th.— H.  S.  Ron-e,  B.Sc.  (Lond.l,  "  The  Growth  and  Arrangement 
of  Industrial  Boiler  Plants." 

(Joint  meeting  with  the  Society  of  Chemical  Industry.) 

February  Bth.— E.  A.Atkins,  "Electric  and Oxy- Acetylene  Welding  and  their- 
Drflects." 

(.Joint  meeting  with  the  Society  of  Chemical  Industry.) 

Kel>ruary  l!lth.— .1.  Purves,  "  Boiler  Mountings," 

.\pril  16th.  —.John  .A.  Davenport,  "  Welfare  \\*ork." 

-^  Greenock  Association  of  Electrical  Engineers.— The  new  session 
opened  on  Octolier  10th  with  the  presidential  address  of  Mr.  G. 
Si'Donald  on  "  Problems  Confronting  the  Electrical  Industry  .Vfter 
the  War  "  ;  last  night  (Thursday)  a  paper  was  to  be  read  by  Mr.  G. 
Reid  on  "  Electrical  Thoughts."  Other  evehts  in  the  programme 
for  the  session  are  : — 

November  30tli.— Visit  to  Coats's  Observatory,  Paisley. 

January  'Jth,  191'.1. — ".\n  Hojirwith  U'.timate  Electricity,"  P.  C.  Kerr. 

January  2oth.— Visit  to  Jlessrs.  A.  P.  Craig  &  Co.'s"  Engineering  Works, 
•   Paisley. 

February  (ith.— "  Some  Notes  on  the  Cabling  of  Public  Works,"  W.  R.  Scott. 

Febniary  22nd.— Visit  to  Brown  &  Poison's  Com  Flour  Works,  Paisley. 

March  6th. — Junior  night  and  general  meeting. 

Bradford  Engineering  Society. — A  lecture  was  given  on  Monday 
last  by  Mr.  T.  H.  C.  Horaersham.  of  Thwaites  Bros.,  Ltd.,  Bradford, 
on  "  Electric  Furnaces  for  the  Manufacture  of  Steel."  The  lecture 
was  illustrated  by  lantern  slides  of  the  works  of  the  firm. 

Institution  of  Civil  Engineers. — The  opening  meeting  of  the 
100th  sessioiL  of  the  Institution  was  held  on  Tuesdity,  when  Sir 
John  A.  F.  Aspinall  delivered  his  presidential  address,  after  whicli 
he  presented  medals  awarded  by  the  Council  for  papers  read  and 
discussed  during  the  past  session.  The  president  mentioned  the 
desirability  of  bringing  the  various  engineering  institutions  under 
one  roof,  sharing  one  common  library,  and  hoped,  if  such  a  project 
were  realised,  that  Westminster  would  become  the  headquarters. 
The  address  took  the  form  of  a  reviesv  of  British  railways  :  Sir 
John  explained  the  present  situation,  and  indicated  how  and  where 
reforms  could  be  made.  He  stated  that  wireless  telephony  had 
been  developed  to  such  an  extent  that  it  would  probably  enable 
heavier  goods  trains  to  be  hauled  by  the  use  of  two  locomotives, 
one  in  front  and  one  at  the  rear,  and  both  drivers  and  guard 
wotild  control  the  train  by  wireless  telephony.  The  railways  would 
undoubtedly  consume  much  electricity  in  the  future  ;  but  electrifica- 
tion would  be  confined  to  suburban  rather  than  main  lines.  It  was 
a  fact  that  wherever  suburban  lines  had  been  electrified,  the 
passenger  traflSc  had  greatly  increased,  due  to  the  increased  number 
of  trains  and  the  shorter  time  taken  to  do  the  journey.  With  regard 
to  the  proyiosed  super-power  station  scheme,  he  said  that  the 
question  which  had  to  be  settled  was  whether  it  was  more  econo- 


mical to  place  the  station  on  the  coalfield  or  at  the  load  centre.  In 
other  words,  was  it  cheaper  to  transmit  electric  power  from  the 
station  along  long  lines  of  copper,  or  to  carry  coal  to  the  station 
along  long  lines  of  railway .' 

"  The  Electric  Furnace  in  the  Metallurgy  op  Ibon  and 
ITS  Alloys"  was  the  subject  of  a  lecture  by  Mr.  H.  EtcheUs,  at 
the  Applied  Science  Department  of  Sheffield  University,  on 
Saturday  evening,  in  connection  with  the  Shefiield  and  District 
Section  of  the  National  Association  of  Industrial  Chemists.  The 
lecturer  mentioned  the  peculiar  properties  of  electricity  as  the 
source  of  energy  for  metallurgical  purjwses,  and  showed  how  the 
experiments  of  Sir  WUliam  Siemens  and  Henri  Moissan  directed 
attention  to  the  unexplored  possibilities  of  electricity  as  a  metal- 
lurgical instrument.  He  pointed  out  that  in  countries  where  coal 
was  plentiful  the  development  of  the  electrical  furnace  ha<i  not 
received  such  an  impetus  as  in  those  countries  where  coal  wa-s 
scarce,  but  water  power  was  readily  available.  Mr.  Etchell.s 
showed  that -the  fuel  value  of  electricity  was  such  that  if  the 
electric  furnace  was  to  compete  on  a  fuel  basis  alone  it  would  be 
quite  outclassed  by  any  process  which  gave  a  heating  value  directly 
from  coal  of  more  than,  say.  7  per  cent,  efficiency,  because,  although 
electric  power  in  itself  was  highly  efficient,  losses  which  occurred 
in  converting  the  energy  of  coal  into  electricity  were  abnomally 
high.  He  described  various  types  of  furnaces  use(i  in  steel  working, 
showing  the  differences  in  principle  of  the  various  types.  Reference 
was  made  to  the  new  developments  in  electric  resistance  furnaces.  Mr. 
T.  F.  Russell,  chairman  of  the  Sheffield  and  District  Section  of  the 
Association,  who  presided,  announced  that  the  Employment  Bureau 
in  connection  with  the  National  Association  of  In(Jnstrial  Chemists 
was  now  in  full  working  order. 

The  Siemens  Companies. — On  Tuesday  last  Mr.  .Justice 

.Vstbury,  in  the  Chancery  Division,  commenced  the  hearing  of  three 
actions  in  which  Siemens  Bros.  &  Co..  Ltd.,  and  Siemens  Bros. 
Dynamo  Works.  Ltd.,  were  concerned.  The  cases  related  to  the 
rights  of  shareholders  and  the  splitting  of  shares.  We  shall  refer 
to  the  matter  more  fully  next  week. 

Post-War  Priority. — A  Standing  Council  on  post-war 
priority,  to  which  we  referred  in  "  War  Items  "  last  week,  has  been 
appointed  to  assist  the  Cabinet  Committee,  and  is  now  at  work. 
The  Council  has  already  had  before  it  a  survey  of  the  existing 
stocks  of  the  more  important  raw  materials,  and  is  giving  urgent 
consideration  to  the  question  of  releasing  such  materials  from  any 
form  of  control  at  the  earliest  possible  moment.  It  is  the  intention 
of  the  Council  to  consult  the  trade  bodies  concerned  with  regard 
to  any  matters  affecting  the  industries  they  reprp.sent,  and,  by 
taking  them  into  its  confidence,  to  make  the  utmost  possible  use 
of  their  organisations  in  any  allocation  of  materials  which  may  be 
found  to  be  necessary, 

The  personnel  of  the  Council  is  not  yet  complete.  The  following 
are  the  members  already  nominated  : — 

President :  Dr.  Addison,  M.P.,  Minister  of  Reconstruction. 

Chairman  :  Sir  Henry  Birchenough. 

Members  :  Sir  Kenneth  Anderson,  Orient  Steam  Navigation  Co.,  Ministry  of 
Shipping;  Mr.  H.  R.  Armitage,  Bi-adford  Dyers*  Association,  Manchester; 
Mr.  .J.  T.  Brownlie,  A.S.E. ;  Colonel  Byrne,  Secretary  War  Priorities  Com- 
mittee ;  Mr.  J.  Carmichael,  contractor,  Wandsworth.  S.W. ;  Mr.  J.  H. 
Clapham,  Board  of  Trade;  Sir  Sydney  Henn,  Director  of  Priority,  Army  Con- 
tracts Department ;  Mr.  W.  J.  Larkei  British  Thomson-Houston"  Co.,  Rugby  ; 
Sir  Peter  McClelland,  Duncan,  Fox  i  Co.,  London;  Sir  Herbert  Roweil, 
R.  &  W.  Hawthorn.  Leslie  &  Co.,  Newcastle ;  Sir  David  shackleton.  Secretary 
Ministry  of  Labour;  Mr.  Wallace  Thoraeycrott,  Lochcellv  Iron  and  Coal  f'o.'; 
Mr.  Alexander  Walker.  John  Walker  ct  Sons,  Kilmarnock;  Mr.  J.  Womialrt, 
Mather  &  Piatt,  Manchester. 

The  joint  secretaries  are  Mr.  T.  R.  Gardiner,  Ministry  of  Keconstrucfion, 
an4.Major  G.  D.  Hazzledine,  Board  of  Trade. 

Communications  should  be  addressed  to  the  .loint  Secretaries, 
Standing  Council  on  Post-W'ar  Priority,  2.  Queen  Anne's  Gate 
Buildings,  Westminster.  S.W. 

Lancashire  and  Cheshire  Wages  Award. — As  a  result  of 

arbitra^on  proceeding.s,  workers  in  electricity  undertakings  in  a 
number  of  towns  in  Lancashire  and  Cheshire  are  to  receive  an 
advance  of  3s.  6d.  per  week,  with  Is.  yd.  per  week  for  boys  and 
youths  under  18  years.  The  award  is  made  retrospective  to 
August  10th. 


OUR   PERSONAL   COLUMN. 

The  Editors  invite  electrical  engineer.^,  whether  connected  with  the 
technical  or  the  commercial  liide  of  the  profession  and  indn^try . 
alao  electric  tramway  and  railway  officials^  to  keej?  readers  of  tht 
Electbical  Review  posted  as  to  their  mnrements. 


Central  Station  and  Tramway  Officials. — Ou  the  occasion 
of  his  retirement  from  the  positicm  of  station  superintendent 
at  the  Croydon  electricity  works,  Mr.  D.  Cowan  was  pre- 
sented with  a  gold  ring  and  a  gold  pendant,  with  an  um- 
hreila  for  ilis.  Coivan.  Mr.  .1.  H.  Parker,  the  assistant 
•borough  electrical  engineer,   made  the  presentation. 

Mr.  D.  Macpouo.all.  eiectrical  superintendent  at  the 
( ;reenock  ( V>r}K)ration  electricity  works,  luis  lieeu  apjKiintixl 
;issi>tant  engineer  at    tM'"*  i»:t  .inuuiij. 

Mr  OscAK  P.iRKER.  "who  has  been  filling  a  post  at  Newton 
Abbot  (Devon),  has  resumed  his  duties  at  lincoln  municipal 
electricity  works.  .  ... 

There  were  90  applications  for  the  position  of  Ghief  engi- 
neer to  the  Darwen  electricity  works  at  £300  per  annum. 

The  Gillingham  (Kent)'T.C.  has  increased  the  salary  of  the 
electrical  engineer  by"  £100  a-  year  to  £400,  including  war 
bonus. 
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The  Erith  U.D.C.  has  accepted  the  resdgnatieu  of  Mr.  .1. 
H.  Seymoor,  the  deputy  electrical  engineer.  Mr.  Taylor, 
charge  engineei-,  has  also  resigned.  Messrs.  Wfston  (South- 
ail)  and  Kettik  (Tunbridge  Wells)  l^ave  beou  ;ipix>int<:"d 
charge  engineers,  and  the  system  of  eight-hour  shifts  is  to 
be  ro-established. 

Mr.  W.  B.  SMriH,  Greenock,  who  was  recently  appointed 
Corporation  electrical  engineer  at  Paisley,  has  been  pre- 
sented with  a  mahogany  clock  by  the  staff  of  the  Greenock 
Corporation  electricity  department.  Mr.  F.  H.  Whysall  made 
ihe  presentation. 

Stepney  B.C.  General  Purposes,  Staff,  and  Education  Com- 
mittee recommends  that  in  lieu  of  the  borough  electrical 
engineer  and  manager's  (Mr.  \V.  C.  P.  T.^prf.u)  salary  and 
war  bonus  of  i'l.'WO  jier  annum,  he  be  paid  a  salary  of 
i"l,l(X),  to  be  increased  to  A'l,'200  by  two  annual  increments 
of  £50,  also  that  the  annual  sum  allowed  to  the  Town  Clerk 
out  of  the  funds  of  the  undertaking  in  respect  of  services 
rendered  by  him  be  increased  to  £'2i)0. 

Mr.  Eegi.n'ALD  Ayton,  city  electric^il  engineer,  Winchester 
Corporation,  was  married  on  October  '20th,  at  Handsworth 
Pai-ish  Church,  to  Gwendolyn  Anne,  only  daughter  of  Mr. 
and  Mrs.  W.  A.  Bloxham,  of  Handsworth  Wood,  Bii-ming- 
ham. 

Mr.  C.  J.  Spencer,  who,  as  already  stated,  is  relinquishing 
his  post  as  general  manager  of  the  Bradford  tramways  for 
a  position  in  London,'  was  last  w-eek  presented  with  an  illu- 
minated address,  a  clock  and  bronzes  by  the  employes  of  the 
department. 

General.— Lieutenant  John  A.  Miller,  B.B.,  of  Glasgow, 
is  now  in  the  Department  of  the  Chief  Mechanical  Engineer, 
War  Olfiee. 

Mr.  H.  .\.  XoRMAX  White,  late  of  Messrs.  Marsh  Bros., 
Ltd..  electricians,  Fargate,  Sheffield,  having  taken  up  a 
position  with  Messrs.  Coates  &  Co.  (Sheffield),  Ltd.,  has  been 
presented  with  a  cigar  case  by  the  employes  of  his  late  firm. 

Aid.  G.  Weeks,  of  Messrs.  \\eek8  iC-  Son,  electricians, 
Bromley  (Kent)  and  Beckenham,  has  been  presented  with 
his  jxirtrait  in  oils  by  the  townspeople  of  Bromley,  in  recog- 
nition of  his  long  public  ser\-ices  as  Mayor,  Deputy-Mayor,  &c.. 

The  Finaticier  states  that  Mr.  D.  B.  Moriso.\,  the  well- 
known  engineer,  has  been  apjioiuted  chairman  of  Richard- 
sons.  Westgarth  &  Co.,  Ltd.,  in  succes.sion  to  the  late  Mr. 
W.  J.  Richardson  and  the  late  Lord  Furness. 

Mr.  E.  W.  Dalton,  H.M.  Ti-ade  Commissioner  for  New 
Zealand,  who  is  now  in  London,  can  be  seen  at  the  Depart- 
ment of  Overseas  Trade  by  appoinftnent. 

Messrs.  Enterprise  Manufacturing  Co.,  Ltd.,  annoimce  that 
Messrs.  Henry  Ashdown  and  'Sidney  Dicks  resigned  their 
positions  as  directors  of  the  company  on  21st  ult.,  and 
ceased  their  connection  with  it.  Mr.  C.  H.  Roberts,  as 
heretofore,  will  be  responsible  for  the  management.  The 
scope  of  the  company's  activities  will  be  considerably  ex- 
tended. Messrs.  Ei'nest  Joseph  and  William  Harvey  Utz 
have  joined  the  board.  Mr.  Barrie  will  continue  to  represent 
the  concern  for  the  whole  of  the  London  districts. 

Roll  of  Honour. — Second-Lisutenant  Leslie  John  Poyn- 
ter,  'iOth  Manchesters.  "  0'"  Company,  who  was  killed  in 
action  on  October  '25th  in  France,  joined  up  as  a  private 
early  in  1916.  Up  to  that  time  he  was  chief  assistant  to  his 
father,  the  managing  director  of  Maxim  Lamp  Works,  Canon- 
bury  Road,  N. 

The  Tivies  states  that  Lieutenant  Charles  Westcar  Shep- 
PARii.  R.E..  who  died  pf  pneumonia  following  influenza  on 
<  •ctober  '2ytb,  aged  30,  was  educated  at  Charterhouse  and 
Westminster,  and  afterwards  at  the  Crystal  Palace  Engineer- 
ing College.  He  was  employed  on  the  making  of  tube  rail- 
ways, the  installation  of  electricity  in .  Dublin,  and  large 
building  operations  near  Plymouth;  and  was  subsequently  for 
a  short  period  with  the  Board  of  Works.  His  knowledge  of 
engmeering  becoming  known,  he  was  lent  to  the  R.E.  for 
roads  and  railways,  and  was  placed  in  charge  of  a  line.  For 
his  work  with  this  he  was  recommended  for  a  distinction. 
He  transferred  to  the  R.E.,  and  for  a  time  w'as  at  a  home 
station,  and  was  then  lent,  on  application,  to  the  .Air  Minis- 
try, where  he  remained  till  within  a.  week  of  his  death. 

Sergeant  T.  H.  Little,.  R.A.P.,  wio  ha.s  been  killed  at  a 
liomc  station,  served  his  articles  as  electrical  engineer  with 
Messrs.  A.  &  P.  Steven,  of  Glasgow. 

Private  H.  S.  Fre.nth.  Royal  West  Kent  Regiment,  for- 
merly engaged  at  the  Northampton  electric  light  w-orks,  is 
rejjorted  killed  alter  being  missing  for  a  vear. 

Sapper  J.  Farrer,  E.E.,  who  has  been  killed  by  a  lion  in 
Ea.st  .\frica  whilst  on  duty  with  a  wireless  corps,  was  in 
civil  life  engaged  in  electrical  work  at  Windermere. 
.  Sergeant  J.  W.  Fawcett,  Border  Regiment,  who  has  fallen 
ni  action,  was  on  the  Kendal  Corporation  elecfcricity  works 
.staff. 

Swoud-Lieutenant  W.  Swift,  Duke  of  Wellington's  West 
Riding  Regiment,  killed  in  action,  was  on  the  electiical  staff 
at  Fryston   CoUiery    (Yorks.). 

Second-Lieutenant  C.  Plant.  Shei-wood  Foresters,  formerlv 
a  shift  engineer  and  assistant  at  the  Chesterfield  municipal 
electricity  works,  has  fallen  in  action. 

Private  C.  Smith,  who  has  died  of  sickness  in  Fi-ance  was 
iin  electrician  with  Messi-s.   Siemens  Bros.,  of  Stafford.' 

Pour  members  of  the  Doncaster  Corporation  tramwavs 
-tall    have   been   killed   in   action  :— Second-Lieutenant  J.   A. 


LA.MB,  Private  W.  .'Vtack,  Private  A.  Greenuam,  and  Private 
J.  H.  West. 

Private  W.  McCoy,  R.A.M.C,  who  has  died  in  a  London 
hospital  from  pneumonia,  was  employed  by  the  British  Wcst- 
inghouse  Co.,  Ltd.,  Trattord  Park. 

Private  J.  Powell,  Royal  W'arwickshire  Regiment,  killed 
in  action,  was  an  employe  of  Messrs.  Charles  Macintosh  and 
Co.,   Ltd.,   Manchester. 

Lieutenant  J.  H.  Waddingto.n',  R.A.F.,  killed  on  October 
2'2nd,  was  an  apprentice  with  tlie  Bi-itish  Westiughouse  Co., 
Ltd.,   Trafford   Park. 

Private  W.  Moiinsey,  King's  Livei-pool  Regiment,  killed 
in  action,  was  employed  as  electrician  at  the  Palace  Theatre, 
Manchester. 

The  death  in  action  is  .announced  of  Private  A.  J.  John- 
son, of  the  Birmingham  Corporation  electric  supply  deixirt- 
meut. 

The  death  in  hospital,  in  France,  from  pneumonia  has 
taken  place  of  Pjivate  R.  Higham,  L.N.L.  Regiment,  who 
was  employed  at  the  United  Electric  Car*  Works,  Preston. 

Second-Lieutenant  R.  N.  Barr,  West  Riding  Regiment, 
who  has  died  of  pnteumonia,  was  in  the  accountants'  depart- 
ment of  the  Leeds  city  tramways. 

Private  J.  E.  Smith,  A.S.C,  M.T.,  who  has  died  from 
pneumonia,  was  employed  at  the  Leeds  Corporation  electricity 
w'orks.  '' 

Obituary. — Mr.  Edward  Bennis.— Last  week  we  were  only 
able    to   allude    very    briefly    to   the   death   of    Mr.    Edward 
Bennis^  who  passed  away  on  October  '28th.     Mr.  Bennis  was 
born    m    Limerick    in   ,1838.       On    leaving    college    he    was 
apprenticed  to  Mr.  Thornas  Chandler,  of  Balls  Mills.  County 
Watei'ford,    subsequently   entering  the  service  of   Mr.   Peter 
Moore  Fisiirr,  of  Pilton,  County  Cork.    He  afterwards  started 
in    business   on    his    own    account.       It    was    after    having 
acquired     a     competency     in     industrj',     upon     which     he 
had    retired,    that    he    resolved    to    re-enter    business,    and 
took   an   active  interest  in   the  mechanical   firing  of  boilers. 
Previous  to  the  year  1S73  the  firing  of  boilers  by  mechanical 
means  was  almost  unknown,  though  two  types  of  machine- 
stokers  were  being  used  on  a  small  .scale.    At  this  stage  Mr. 
Bennis  joined   Mr.   Dillwyn   Smith,  of  Philadelphia.     Works 
were  stai-ted  in  Liverpool,  but  Mr.  Bennis  soon  came  to  the 
conclusion   that   the  system   which   provided  only  for  throw- 
ing  the    fuel   on    the   fire    was  incomplete,    and    that   better 
results  were  possible  if  an  efficient  furnace  could  be  devised 
by    which    the    firebars   would    be    automatically    freed   from 
clinkers    n-hilst    the   machine    distributed    the   fuel  .over   the 
fire.      He    invented   a   self-cleaning   furnace   which    answered 
the  requirements  he  had  set  himself  to  meet,  and  these  efforts 
•\vere  rewarded   with  success.     He  continued  to  improve  his 
machine,  and  ultimately  e.stablished  works  in  Bolton.    A  new 
principle   of   machine-firing   was   later  introduced,    in    which 
the  coal   was  spread  over  the  fire,  not  in  a  continual  rain, 
as  in  the  older  machines,  but  by  a  striker  which  distributed 
it  inteiTuittently,   striking  the   fuel  a   blow,   and  so  vai-j'ing. 
the  strength  of  this  blow  that  only  a  part  of  the  fire  w-as 
covered  at  any  one  time,  allowing  a  short  period  for  the  part 
of  the  fire  on  which  coal  was  distributed  to  become  incandes- 
cent,    llie  newer  principle  effected  a  complete  revolution  in 
machine-firing.     Others  soon  follpwed  the  lead  given  by  Mr. 
Bennis,  and  in  a  very  short  time  the  subject  of  machine-firing 
had  aroused'  such  attention  that  a  competition  of  mechanical 
stoker  makers  was  held  at  the  Manchester  Sanitary  ExhilDi- 
tion  in  188'2.     A  medal  was  issued  for  merit  on  the  points  of 
smoke  .ibatement,   power,  and  efficiency,  and  this  was  won 
by  Mr.  Bennis.     Later,  at  the  Yorkshire  Jubilee  Exhibition, 
a    gold   medal    was  offered   for  the   best  system   of  machine 
firing,   and  this  again   was  won   by   Mr.   Bennis.     At  these 
trials  very  onerous  terms  were  imposed,   the  conditions  in- 
quiring   competitors   to   run   the   exhibition    from    morn    till 
night    without    touching   the   fires,    and    with   an   absolutely 
smokeless  chimney.     More  recently  still,  a  newer  system  has 
been  introduced  by  Mr.  Bennis,  in  conjunction  with  his  son, 
in  which  all  the  advantages  of  forced  draught,  machine  firing, 
induced   draught,   and   self-cleaning  furnace  have  been   con- 
centi-ated  in  one  invention.    Further  improvements  and  deve- 
lopments followed,  and  in  1904.   the  works  at  Bolton   being 
found  too  small,   a    site  for  a  new  factory   was  obtained  at 
Little   Hulton.      Since   then    the   buildings   and    plant   have 
been  extended  year  after  year  to  meet  the  continued  growth 
of  business.     All  types  of  machine  stokers  are  now  built,  in- 
cluding  chain   grates  for   water-tube  boilers,   and  every  des- 
cription   of    coal-handling    device — coal    bunkers,    nneumatic 
ash-handling  plant,  conveyors  for  coal,  cement,  and  like  pro- 
ducts.    Of  late  years  Mr.   Bennis  and  his  son  have  devoted 
much  attention  to  the  mechanical  firing  of  boilers  on  board 
ship.      Some   early   experiments   in    this   direction    met   with 
considerable    success,    but '  improvements    since    made    have 
shown   that  this  branch   erf  the  subject  is  as  fully  open   to 
exploitation   as  the  automatic  firing  of  ordinary  boilers.     Its 
development   is,   however,    for  the  time   being  held   in  sus- 
pense in  consequence  of  the  war. 

Mr.  S.  Turner.— Mr.  Sam  Turner,  of  Bur>-,  who  died  last 
we«k  from  pneumonia  following  influenza,  aged  43  years, 
was  one  of  the  directors  of  Messrs.  Joseph  Down  ham,  Ltd.. 
whole.sale  irnnmongers,  &c..  Bury,  and  head  of  the  electrical 
furnishing  department  of  the  firm. 

Mr.  H.  E  Philpot.— The  death  occurred  on  October  27th, 
from,  pneumonia,   of   Mjr.    Hubert  Edward   Philixit,   head  of 
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the  firm  of  Philpot  &  Co.,  electrical  engineers,  Canterbury 
and  Bamsgate.  Deceased,  who  was  only  34  years  of  age,  had 
Ipr  the  past  10  years  carried  on  the  business  established  50 
years  ago  by  his  father,  and  since  the  age  of  21  had  con- 
trolled the  electrical  departmait. 

Mr.  0.  Garnett. — At  Danven  Corporation  electricity  works, 
on  October  iilst,  a  portrait  was  unveiled  to  tihe  memory  of 
the  late  electrical  engineer,  Mr.  Charles  Gai'nett.  The  in- 
t-rription  read  : — 

■'  Darwen  Corporation. — As  a  token  of  esteem  and  respect 
t(i  the  late  manager,  from  the  Chairman,  Vice-Chairman,  and 
tlif  Electricity  and  Destructor  Staffs.    October  31st,  1918." 


NEW     COMPANIES     REGISTERED. 


Manchester    Aluminium    Co.,     Ltd.     (151,804). — Private 

:.  inp,<ii>.     Regislered   October  29tli.     Capital,  £5,000  in  £1  shares.     To  carry 

the    business    of    importers    and    exporters,    and    dealers    in    metal,    metal 

|p.    ores,    aluminium,    brass,    &c.      The    subscribers    (each    with    one    share) 

-J.    D.  'Paton,    Glenmuir,    Leicester    Road,    Hale,    Ches.,    consulting    engi- 

i:   J.    Ashworth,   47,    Lonsdale   Road,    Bolton,   engineer.     The  first    directors 

:■      J.    D.    P^ton    and    J.    Ashworth.      Registered    office:    25,    Market    Street, 

Mancliester. 

Ferrotherm,  Ltd.  (151,801). — Private  comfpafnv.  Regis- 
tered October  39th.  Capital,  £3,000-  in  £1  shares.  Engineers',  contractors,  ' 
cleclroplaters,  eleelrtKhemists,  iron  founders,  tube  makers,  ike.  The  sub- 
scribers (each  with  one  share)  are  : — G.  H.  Alexander,  Yeovilton  Cottage, 
Ev.rton,  Hants,  engineer;  S.  VVerthciiner,  57-9,  Long  Acre.  W.C.  2,  engi- 
11.  t  [  'a  agent.  The  directors  are  to  be  appointed  by  the  subscribers.  Regis- 
,1    oflice  :    57-;i,    Long    Acre,   W.C.  2. 

The    Clyde    Engineering    Co.,    Ltd.    (10,133).— Private 

company.  Registered  October  23rd  Capital,  £10,000  in  £T  shares.  Mecha- 
nicai.  electric  lighting,  and  general  engineers,  iron  founders,  shipbuilders 
and  repairers,  structural  ironworkers,  smiths,  millwrights,  iron,  steel,  brass, 
cupper,  and  other  metal  manufacturers,  oxy-acetylene  and  electric  welders, 
and  cutters  of  metals,  &c.  The  subscribers  (each  with  one  share)  are  ; — 
R.  Wilson,  187,  West  George  Street,  Glasgow,  solicitor;  A.  McDonald,  187, 
West  George  Street,  Glasgow,  law  clerk.  First  directors  are  not  named. 
Registered    office  ;    187,    West   George   Street,    Glasgow. 


CITY     NOTES. 


The    Deutsche    GasgluhUcht    A.G.    {Auer 

German  Co.),     of    Berlin,     which     produces     wire 

Companies.       lamps  as  well  as  gas  lighting  appliances, 

reports  net  profits  of  £4'26,000  for  1917-18, 

as  against  ^6717,000  in  the  previous  1'2  months.    The  directors 

recommend  the  payment  of  a  dividend  of  %  per  cen^,  being 

the  same  rate  as  in  1916-17. 

The  Deutsche  Elektrizitats  Werke  Garbe,  Lahmeyer  <£•  Co., 
of  Aix-Ui-Chapelle,  after  setting  aside  ii39,000  for  depreciation 
in  1917-18,  as  against  £37,000  in  the  previous  year,  report  net 
profits  of  £78,000,  as  compared  with  £.31,000  in  1916-17.  It 
is  proiwsed  to  distribute  a  dividend  of  6  i>er  cent.,  being  the 
same  rate  as  in  1916-17. 

The  Siiddeutschcs  Teleplion  Apparat  und  Draktwerk  A.G., 
of  Nuremberg,  whose  share  capital  is  held  by  the  Felten 
and  Guilleaume  Co.,  records  net  profits  of  £50,000  for  1917- 
18,  as  contrasted  with  £'27,000  in  1916-17,  sums  of  £28,000 
and  £19,000  having  previously  been  written  off  for  deprecia- 
tion . 

The  accounts  of  the  Kabelwcrk  Rheydi  A.G.,  of  Rheydt, 
,;  phiiw  not  profits,  without  any  provision  being  made  for 
*  di'pieciation.  amounting  to  £1;')0,000  for  1917-18,  as  contrasted 
with  £221,000  in  1916-17,  when  only  £1,100  was  written  off. 
It-is  luoposcd  to  pay  a,  dividend  of  20  per  cent.,  plus  20  per 
tent,  bonus  in  War  Loan,  as  compared  with  %  per  cent,  in 
1916-17,  on  a  share  capital  of  £350,000.  * 

The  report  of  the  BayerisrJic  Stickstoff  Werke  A.G.,  of 
Municli,  states  that  the  production  of  the  company's  own 
works  at  Trostlierg  and  Tacherting,  Bavaria,  was  materially 
less  in  1917-18  than  in  the  preceding  year,  owing  to  the  in- 
adequate allotment  and  supply  of  raw  materials.  The  output 
of  the  Central  German  State  Works,  managed  by  the  com- 
pany, was  satisfactory,  but  that  of  the  Upper  Silesian  State 
'Works  was  inconsiderable  in  consequence  of  the  insufficient 
supply  of  power.  War  conditions  hampered  the  extension  of 
the  Bavaria'n  works;  the  new  cyanamine  plant  •sA'as  finished, 
but  groat  delay  took  place  in  the  completion  of  the  power 
station  and  the  cai'bide  works.  On  the  other  hand,  the 
enla,rgement  of  the  State  works  was  brought  to  a  successful 
'issue,  .\fter  allocating  £27.000  to  depreciation,  as  compared 
with  £34,000  in  1916-17,  the  accounts  show  net  profits  of 
£-59.000.  as  against  £77,000.  It  is  intended  to  pay  a  dividend 
iof  11  per  cent.,  this  contrasting  with  It  per  cent,  in  1916-17. 


■'    New   Issue.— (■c;/'»»r7i:f'..-  Chic  ,(■  CnislmrHnn  i;,.,   Lid. 
The  list  opened  un  Monday  and  was  to  clow;  ou  Wednesda;.' 
in    an   issue   of   40,000   6i    per   cent,    cumulative    preference 
shares  of  £5  each  at  par,  and  10.000  ordinary  shares  of  £5 
^ch  at  £7  per  share,  to  provide  further  working  capital. 

West  African  Telegraph  Co.,  Ltd. — Interim  dividend  at 
.the  rate  of  4  per  cent,  per  annum  for  the  half-year  to  June 
t  30th. 

Sienteus  Bros.  &  Co.,  Ltd. — Interim  dividend  at  the  rate 
'  'of  10  per  cent,  per  annum,  free  of  tax. 


Dick,  Kerr  &  Co.,  Ltd. — The  profits  earned  during  the 

12  mouths'  tradmg  to  June,  1918,  were  £87,916,  plus  £36,074 
brought  forward,  making  £123,989.  Out  of  this  debentui'e 
interest  and  tmstees'  fees  have  been  paid,  and  there  has 
been  reserved  the  sum  required  to  piovide  tor  the  premium 
payable  on  the  redemption  of  the  present  debenture  stock. 
These  items  absorb  £10,129;  6  per  cent,  dividend  on  the 
preference  shares  absorbs  £21,000;  10  i>er  cent,  is  to  be  paid 
on  the  ordinary  shares,  requiring  £30,000;  £25,000  is  put  to 
supplement  the  special  reserve  for  contingencies,  and  £37,860 
IS  to  be  carried  forward.  Although  the  amount  of  excess 
profits  levy  under  the  Munitions  of  War  Act  has  not  been 
linally  settled,  the  directors  believe  that  the  reserves  which 
they  have  made  in  the  accounts  for  extra  depreciation, 
-sijecial  taxation,  &c.,  are  sufficient,  and  they  therefore  feel 
justified  in  recommending  the  above  dividend  on  the  ordi- 
nary shares.  All  the  works  have  been  occupied  dm-ing  the 
year,  although  in  the  case  of  the  United  Electric  Car  Co.  a 
considerable  portion  of  the  time  has  been  occupied  in  exten- 
sions and  alterations  necessary  to  produce  important  work 
of  a  natme  specially  suited  to  that  establishment.  Messrs. 
B.  A.  .Firth  and  Gl  Mure  Eitchie  have  been  appointed 
directors. 

Drake  &  Gorham,  Ltd. — For  the  year  ended  June  30th, 
1918,  after  payment  of  all  charges,  including  bonuses  to 
staff,  war  allowances,  and  provision  for  contingencies,  the 
net  profit  is  £18,781,  plus  £2,290  brought  forward.  A  divi- 
dend of  7i  per  cent,  absorbs  £9,375,  £5,000  is  put  to  writing 
down  goodwill,  and  £6,702  is  carried  forward,  subject  to 
deduction  for  excess  profits  duty,  if  any.  The  turnover  con- 
stitutes a  record  in  the  histoi-y  of  the  firm,  contracts  consist- 
ing mainly  of  national  work.  The  business  of  the  wholesale 
trade  department  shows  an  increase -of  about  30  per  cent, 
on  last  year's  figures,  and  covers  the  supply  of  electrical 
goods  of  all  kinds  to  municipalities,  tramway  companies,  and 
contractors.  Manufactuiing  has  for  some  months  been  in 
full  operation  at  the  new  premises,  Eockinffham  Works, 
Newington   Causeway. 

West  India  &  Panama  Telegraph  Co.,  Ltd. — Interim 
dividends  for  the  six  months  to  Jiine  30th  :  6s.  per  share  on 
the  first  preference  shares,  6s.  per  share  on  the  second  pre- 
ference shares,  and  6d.  per  share  on  the  ordinary  shares 
(free  of  income-tax). 

City  of  Buenos  Aires  Tramways  Co.,  Ltd. — Dividend  of 

Is.  3d.  per  share  (at  the  rate  of  -5  per  cent,  per  annum),  less 
income-tax,  for  the  three  months  ended   September  30th. 

Calcutta  Electric  Supply  Corporation,  Ltd. — Units  sold 
during  five  weeks  ended  August  30th  3,464,148,  compared  with 
2,982,020  in  1917. 

.4nglo°Portuguese  Telephone  Co.,  Ltd. — Interim  dividend 
of  3  i)er  cent.,  less  income-tax,  on  account  of  the  year  ending 
Decembei^31st,  1918. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
Stock  Exchange  markets  have  shown  greater  buoyancy  this 
week  than  they  have  done  since  the  outbreak  of  the  war. 
Animation  and  cheerfulness  have  ruled  in  most  departments, 
and  where  prices  have  not  moved  quotably,  this  is  more  fre- 
(jucntly  due  to  lack  of  stock  than  want  of  support.  The  end 
of  the  war  is  in  sight,  and  the  only  question  is  how  soon  it 
will  be  before  Germany  breaks  up  in  one  way  or  another; 
such,  at  any  rate,  apiwars  to  be  the  view  reflected  in  the 
markets  of  the  Stock  Exchange. 

Why  Home  Rails  should  be  racing  up  in  price  is  not  quite 
clear  even  to  those  piost  intimately  concerned.  The  position 
is  not  intrinsically  different  from  what  it  was  weeks  ago. 
But  buyers  have  come  along  in  fortje,  prices  have  mounted 
.  merrily,  and  in  this  week's  list  Metropolitan  Consohdated  is 
a  very  strong  feature.  Underground  Incomes  have  gone  up 
to  89.  Central  London  guaranteed  assented  stocks  are  all 
better.  Notable  strength  is  shown  by  the  Scottish  stocks  of 
various  kinds. 

Electric  Lighting  shares  are  quietly  good.  Coitnty  ordi- 
nary reacted  5s.  to  11  after  their  recent  big  rise,  but  Charing 
Cross  preference  gained  J.  Urban  preference  are  bettei'  at 
2i.  There  has  been  little  .slackening  in  the  "demand  for 
shares,  but  the  naiTowness  of  the  market,  and  the  difficulty 
of  buying  shares,  is  a  factor  that  makes  perforce  for  quietude. 
If  investors  find  they  oa.nnot  buy  in  one  market,  they  natur- 
ally turn  to  another  department  where  greater  elasticity  pre- 
vails. 

Securities  in  such  com)>anies  as  those  which  have  suffered 
from  fuel  shortage  are  enjoying  a  little  pre-peacc  consolation  . 
.'\nglo-.\rgentine  Tramways  m;ike  <i.  case  in  point.  The  first 
Ijreference  shares  fell  at  one  time  at  23,  whei'eas  now  they 
;iie  difficult  to  buy  at  4.  The  second  preference  have  sympa- 
thetically unproved.  British  Columbia  electric  issues  have 
come  up  by  many  points  in  the  past  two  or  three  weeks. 
Electric  railways  and  tramways  in  various  far  parts  of  the 
world  are  being  inquired  for,  and  holders  do  not  wish  to 
sell.  Mexicans  continue  good,  but  the  only  noticeable  altera- 
tion this  week  is  a  rise  of  1  in  Mexico  Tramways  first  bonds. 
Bra-zilian  Tractions  have  recovered  the  IJ  points  shed  last 
week. 
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Callender's  now  issuo  has  arouspil  considor;ililo  Lnterost. 
The  '.'oiufiany  followed  the  oxninple  recently  st^t  l>y  the  Gene- 
rat  Electric  Co.  in  offering  preference  and  ordinnry  shares 
tojzether,  with  the  sUttoment  that  in  the  allotment  of  ordinary 
shares  preference  will  he  given  to  applications  for  both  ordi- 
nary and  preference  shar^  in  the  proportion  of  one  ordinary 
for  every  four  preference.  The  latter  are  offered  at  £5.  ami 
the  ordinary  at  i'T,  tluit  is.  at  p-ar.  and  a  premium  of  A''J 
resix'etively.  The  market  prieejs  of  the  t^istint:  i.^sue  stand  at 
•"ij  and  Hi.  The  comptmy  is  psiyintl  an  iinderwritiug  coui- 
mis,-iion  of  Ji  per  cent.,  and  an  over-ridiug  comraiswion  of 
J  p<'r  cent,  on  the  whole!  issue,  preference  and  ordinarj'.  As 
the  subscription  lists  closed  a  day  in  advaaieo  of  the  full 
term  it  will  1h^  obvious  that  the  company  has  achieved  snc- 
less  with  it<i  offer. 

Marconis  come  on  offer  fairly  fively  as  the.  price  approiurhes 
A'."),  but  the  sliare.s  keep  st<'a<iy  round  about  45.  \vith  .\meri- 
i-ans  3"2s.  tkl..  Marconi  Marines  3j.  and  Canadians  lis.  9d. 
There  i.^i  not  much  change  in  cable  descriptions.  The  Eastern 
^.'roup  keeps  ven'  hard.  West  India  and  Panama  gave  way 
to  a  slight  extt^nt. 

British  Westinghouso  ordinary  arc  in  demand  at  40s.,  and 
the  preference  have  risen  1/1(5  to  '2  9/16.  Crompfon  prefer- 
ence are  a  good  market  at  Jils.,  at  which  price  they  can  be 
obtained.  The  ortUnavy  are  l(is.  M.  Chelsea  (i  per  cent,  pre- 
lereniy'  sre  wanted  about  91s.,  and  South  London  6  per  cent. 
preference  at  41.  Victoria  Falls  ordinary  have  stiffened  to 
'JOs.  lid.,  the  preference  remaining  al)out.  '25s.  6d.  Castner 
Kellners  Jroojied  to  .'?J.  British  .•Muminiimis  are  the  turn 
easier.  RublK'r  shares  remain  a  fairly  hard  market,  interest 
centring  for  the  moment  in  those  Middle  East  companies 
that  produce  cotTee  as  well  as  rubber. 


SHAEE    LIST    OF    ELECTRICAL    COMPANIES. 

Home  Electricity  Companies. 

Dividend  Price 

' .  Nov.  5, 

1916.   1917.  1918.     Rise  or  fall. 

Brnmplon  Ordinary 9        10  63  —             ; 

Charing  Cross  Ordinary     ....        5         4  3i  — 

do.        do,        do.        4J  Prel...        44        4\  33  +  J 

Chplsea 3          .5  .S,:,  — 

Citv  or  Ijondon         «         8  laj  — 

do.       do.    6  per  cent.  Pret.  ..66  10  — 

Coiinfj  oC  London 1         1  11  —J 

do.          do.      B  per  cent.  Prcf.        6         6  10  — 

Kensington  Ordinary          ....        6         7  5i  — 

London  Electric       Nil     Nil  Ij  — 

do.        do.      6  per  cent.  Pret. . .        4         6  3^  — 

Metropolitan 3         4  Sj,.  — 

do.          41  per  cent.  Pref.    ..        44        4}  ,3i  — 

St.  James'  anrPall  Mall  ....        8         9  6|  — 

South  London            5          5  3  — 

South  Metropolitan  Pret 7         7  20/6  — 

Westminster  Ordinary       ....       7         9  6%  — 

Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6         6  99xd  — 

do.             Del -15        IJ  23J  — 

Chile  Telephone       8         8  7*  — 

Cuba  Sub.  Ord 7         7  10|  — 

Eastern  Extension 8         8  16  — 

Eastern  Tel.  Ord 8         8  16H  — 

Globe  Tel.  and  T.  Ord T       1  14*  — 

do.        do.         Pref 6         6  lOj  — 

Great  Northern  Tel 24          22  34  — 

Indo-Kuropean          13        13-  Slixd  — 

Marconi           l.'i        20  41  ^  i 

Oriental  Telephone  Ord 10         10  .3?  — 

United  R.  Plate  Tel 8          8  75xd  — 

West  India  and  Panama   ..        ..      6d.       1/3  1|.'  —    ' 

Western  Telegraph            ..        ..        8         8  17'  — 

H0.ME    Rails,  t 

Central  London  Ord.  Assented   ..        4         4  fir,]^  +2 

Metropolitan 1  29^  +2^ 

do.          District                     ..      Nil      Nil  a6J  +  i 

Underground  Electric  Ordinary. .      Nil      Nil  3      <  +  ^ 

do.               do.        "A"        ..      Nil      Nil  8/.  +6d. 

do.'            do.       Income   ..6         4  89  +lk 

Foreign    Trams,    &c. 

Adelaide  Sup.  6  per  cent.  Pref.   ..66  43  — 

Anglot.\rg.  Trams.  First  Pref.     ..        6i        M  32  +  h 

do.           do.      2nd  Pref.        . .        4        —  sl  — 

do.            do.      5  Deb 5          5  76  +1 

Brazil  Tractions       —        —  ,58  +1J 

Bombay  Electric  Prcf 6         6  10?  — 

British  Columbia  Elec.Rly.Pfce.        5         ."i  64         ,      +1 

do.               do.        Preferred      Nil     Nil  4.5*         '      — 

do.               do.        Deferred       Nil     Nil  44*  — 

do.               do.        Deb.                4i       4+  filj  — 

Mexico  Trams  5  per  cent.  Bonds..      NU     Nil  65  +1 

do.           6  per  cent.  Bonds..      Nil     Nil  50  — 

Mexican  Light  Common  . .        . .      Nil     Nil  87* 

do.             Pref Nil     Nil  .50 

do.            1st  Bonds..        ..      Nil     Nil  71  — 

Mancfacxurino    Companies. 

Babcock  4  Wilcox             ..        ..        15       15  3!ixd  — 

British  .Aluminium  Ord 10        10  li}  — 7*d. 

British  Insulated  Ord 20       20  2j(  —  ' 

British  Westinghousc  Pref.         . .          74        7*  2,;j  +    ;, 

Callenders       20        2.5'  9?xd  — 

do.        .5  Pref ,5          5  5,  _ 

Csstner-Kellner        22        20  3i  —  ,' 

Edison-Swan,'*.^"             .,        ,.        —       —  ^  — 

do.      do.    4  per  cent.  Deb.    ..14  75*  — 

Electric  Construction        ....         7*      10  l|  — 

Gen.  Elec.  Pre! 6'       6  1(^  — 

do.       Ord 10       !0  18  — 

Henley -25       25  »  — 

do.    4iPref 4^4^  4  — 

India-Rubber . .        i 10       10  17*  — 

Telegraph  Con 90       20  49  — . 

*DlTidenli  paid  tree  of  InoomelTtx, 


6  17    7 
Nil 

7  2  10 
6  10  7 
6  18  6 
6  13  4 
6  13  4 
6  16  7 
6  13    6 


5    6 

8 

fi  13 

4 

.5     II 

(> 

4  19 

1 

4  16 

.5 

.5  14 

3 

6    9 

5 

.5  l.S 

(1 

4     2 

0 

2  17 

2 

'5     .5 

0 

3  13 

r, 

•4  14 

2 

5  11  ' 

7  16    i 
Nil 


7    5  6 

6    2  4 

•5  11  1 

6  U  2 

6  12  6 

*5  14  3 

♦4  18  0 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  makinjj  use  of  the  figures  appearing 
in  the  following  list,  that  in  some  cases  the  prices  are  only  general, 
and  they  may  vary  according  to  qui^titics  and  other  circumstances. 

Wednesday,  ^November  6tli. 

CHEMICALS,  Ao. 


rib. 


a  Acid,  Oxalic perl 

a  Ammoniac  Kal        per  ton 

a  Ammonia,  Muriate  (large  crystal)  ,, 

a  Bisulphide  of  Carbon      ..         ..  ,, 

a  Borax  . .  ' n 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a       „       Porchlorate         ..        ..         ,■ 

o  Shellac  per  owt. 

a  Sulphate  of  Magnesia      ..         ..  per  ton 
a  Sulphur,  Sublimed  Flowers      . .  „ 

a        ,,  Lump       ,, 

a  Soda,  Chlorate        perlb. 

a      „      Crystals        per  ton 

a  Sodium  Bichromate,  casks       , ,  per  lb. 

METALS,  ic. 

c  Brass  (rolled  metal  2"  to  12'  basis)  per  lb. 
c      ,,     Tubes  (solid  drawn)          ..  ,, 

c      M      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ..         ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      ,,       Sheet  ,1 

g      „       Rod „ 

d      ,,       (Eleotrolytio)  Bars        ..         „ 
d      ,,  ,,  Sheets     ..  „ 

d      „  ,1  Wire  Rods  „ 

d      „  „  B.C.  Wire  per  lb. 

f  Ebonite  Rod „ 

f       „       Sheet         , 

n  German  Silver  Wire        ..        ..  ,, 

A  Gutta-percha,  fine ,, 

A  India-rubber,  Para  fine   ..         ..  ,, 

i  Iron  Pig  (Cleveland  warrants)    . .  per  ton 
/     „    Wire,  galv.  No.  8,  P.O.  qual.  „       , 

^  Lead,  English  Pig ,, 

g  Mercury         per  bot. 

e  Mica  (in  original  oases)  small  ..  perlb. 
e      I,                 ,1             It      medium  ,, 

<      I,  >>  II      large  ..         ,, 

rf  Siliciura  Bronze  Wire     ..        ..  perlb. 

r  Steel,  Magnet,  in  bars      ..        ..  per  ton 
,  Tin,  Block  (English)        ..        ..  „ 

n    ,.     Wire,  Nob.  1  to  16    ..        ..  perlb. 


Lateet 

Fortnight's 

Price. 

Inc.  or  Deo, 

lie 

£100 

*77 

£48 

A'tta 

X2,\,  . 

^(1 

a/. 

£17  111/- 

£15 

£94 

l/8i  to  1/9 

i-161 

£161 

£161 

£137 

£161 

£115 

l/6(! 

8/- 

2/6 

a/6 

6/10 

2/8i 

.5',(1.  dc 

NODi. 

£37 

Nom. 

9a.  to  1  (i 

3rt.  liil/6 

.5/-  to  lu/. 

1,6  to  4/. 

12  6  ta  2.5-/4  op. 

.i/-  tn  n 

a  9.  Boor  &  Oo. 

c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Oo. 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Qutta-Percha  and 
Telegraph  Works  Co.,  Ltd, 


Qaotations  anpnlied  by— 

g  James  &  Shakespeare, 

h  Edward  Till  &  Oo. 

I  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dennis  &  Co. 


Smooth   versus    Undercut    Commutators. — Because   in 

many  cases  continuity  of  service  in  an  electrolytic  plant  is  one 
of  the  most  important  factors  entering'  into  the  plant's  success, 
the  matter  of  having  an  adequate  supply  of  electrical  enerjry  at  all 
times  is  absolutely  vital.  This  factor  led  a  chemical  company 
in  the  Middle  West  to  study  closely  the  varyinfr  conditions  with 
both  smooth  and  undercut  commutators  on  its  generators.  It  was 
found  that  although  100  per  cent,  service  continuity  and  load 
factor  could  be  obtained  when  smooth  commutators  were  u.sed  on 
generators  and  motors,  no  like  results  could  be  obtained  with  the 
undercut  commutators.  This  record  was  made  possible  by  the  use 
of  an  ordinary  grade  of  domestic-made  brush  and  by  taking  daily 
care  of  the  commutator  (says  the  Kli'ctricnl  Wurlil^.  Each  morning 
two  men  sandpaj)er  the  commutators  with  the  paper  attached  to 
a  concave-shaped  wood  block.  One  man  applies  the  block,  the 
other  holds  a  bunch  of  dry  waste  against  the  commutator  directly 
behind  the  block  to  catch  the  copper  dust.  Each  machine  is  thus 
treated  for  about  30  minutes.  Then,  without  detaching  any  shunt 
wires,  each  brush  is  slipped  from  its  holder  and  cleaned  with  sand- 
paper just  enough  to  remove  the  particles  of  copper  that  may  lodge 
on  the  wearing  surface.  The  brush  is  then  replaced,  •  aud  the 
machine  will  operate  satisfactorily  for  another  24  hours.  In  20 
years  the  commutators  have  not  lost  more  than  IJ  in.  (3'>*  cm.) 
total  diameter,  and  they  seem  to  be  good  for  many  years  more.  In 
fact,  a  half -hour's  sanding  barely -removes  the  dirt,  and  does  not 
even  removeentirely  the  brown  gloss  from  the  surface.  The  under- 
cutting, however,  shortened  continuous  operating  periods  down  to 
six  weeks,  and  the  machine  would  show  distress  at  slight  overloads. 
Different  makes  of  brush  and  different  modes  of  manipulation  were 
tried,  but  the  trouble  could  not  be  eliminated  without  smoothing 
down  the  commutator.  The  reason  that  the  undercut  commu- 
tator is  not  very  good  is  thought  to  be  that  the  slot  gets  foul  with 
carbon  and  copper  dust,  and  the  tendency  is  to  linvg  cojiper  across 
the  segments,  making  ideal  short-circuit  conditions.  When  an 
undercut  commutator  starts  to  give  ^trouble,  there  is  no  recourse,' 
Init  to  shut  down  the  machine,  while,  on  the  other  hand,  smooth, 
commutators,  under  like  conditions  can  always  be  brought  back  to 
good  behaviour  by  using  sandpaper  without  reducing  the  load.  It  is 
not  mechanically  correct  to  dig  grooves  across  the  wearing  surface 
at  right  angles  to  the  line  of  motion  ;  it  is  thought  that  with  a 
properly-built  and  operated  commutator,  high  mica  is  non-existent. 
Soft  mica,  which  is  usually  amber-coloured,  is  the  proper  kind  to 
use,  and  even  the  hard  white  mica  will  do  if  first  split  into  thin 
sheets  about  the  thickness  of  writing  paper. 
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THE     FUNCTIONS     OF     THE     GOVERNMENT 
IN     RELATION     TO     INDUSTRY. 

^Y   W.   L.   HICHENS. 


Thk  habitual  tendency  of  Englishmen  is  to  drift  down  the 
stream  of  life  without  inquiring  where  they  are  going,  and 
.  without  any  very  definite  ideas  a.s  to  where  they  want  to  go. 
■'  We  muddle  through  somehow,"  we  say  to  eaeh  other  with 
a  smile  of  easy-going  sati.sfaction,  thinking  the  while  that 
'it  is  others — usually  the  Government — who  have  made  the 
muddle,  and  that  it  is  we — the  men  in  the  street — who  have 
saved  the  situation. 

We  blame  the  Government  becau.se  the  war  tqok  us  by 
surpri.se  and*  found  us  wholly  unprepared,  and  we  flatter 
ourselves  {am.  without  reason)  because  we.  have  made  a 
glorious  recovery. 

And  just  as  we  were  unprepared  for  war  in  1914,  so  now, 
'in  1918.  we  are  unprepared  'for  peace.  We  muddled  into 
war,  and  we  shall  muddle  into,  peace.  Not  until  we  find' 
ourselves  wallowing  in  a  Serbonian  bog  of  confusion  shall 
we  bestir  ourselves,  and  then  we  shall  daum  the  politician. 
and  make  the  best  of  a  bad  job.  Thd  politician  i.-s,  of  course, 
DO  more  to  blame  than  we  are  ourselves.  He  doesn't  lead 
becau.se  we  refuse  to  be  led ;  he  purssues  a  policy  of  masterly 
inactivity  because  we  decline  to  budge.  But  there  are  times 
when  we  must  look  ahead,  and  make  up  our  minds  what 
goal  we  -mean  to  reath.  Wp  have  arrived  at  a  veritable  net- 
work of  crossroads  to-day.  Shall  we  not.  then,  cry  a  halt, 
a,nd  choose  our  way  with  deliberation?  Or  are  we  in  such 
a  hurry  that  we  dare  not  pause? 

I  would  like  to  pause  to-day  and  inquire  whither  the  Gov- 
vrnment  proposes  to  lead  the  industries  of  this  country,  before 
I  step  into  the  train  of  post-war  industrial  reform.  I  have 
no  desii'e  to  find  my.self  in  a  non-stop  train  hurrying  head- 
long to  the  destination  of  State  Socialism.  My  fear  is  that 
we  shall  lie  "  all  aboard,"  the  whistle  will  blow,  and  we 
shall  be  off  before  we  reahse  whither  we  are  bound  and 
where  we  want  to  go.  ' 

.  We  have  become  so  accustomed  to  Government  control  in 
the  everyday  affairs  of  life  during  the  war,  we  are  so  inured 
to  the  establishment  of  new  departments  and  new  Controllers, 
that  the  invasion  of  what  were  formerly  I'cgarded  as  the 
ughts  of  th'.>  individual  no  longer  .shocks  or  alarms  us.  The 
list  of  functions  which  it  is  proiX)se(|l  in  different  quarters 
that  the  Government  shall  undei-take  ih  the  industrial  and 
commercjal  spheres  has  assumed  ti-uly  .'-■taggering  propor- 
tions. Proposals  have  been  made  to  nationalise  the  railways, 
all  road  and  water  transport  services,  the  coal  mines,  private 
annament  firms,  and  shipbuilding  fimis;  it  bus  been  pro- 
posed that  the  State  shall  establish' super-power  .stations  for 
the  supply  of  cheap  electric  power;  that  it  shall  embark 
on  an  extensive  housing  scheme;  that  it  shall  finance  or  tate 
over  the  key  industries;  that  it  shall  convert  the  national 
factories  into  industrial  concerns  and  run  them  for  profit  ;i 
that  it  .shall  nationalise  the  liquor  trade;  that  it  shall  develop' 
for  profit  selected  resources  of  the  Empire;  that  it  shall  be 
the  sole  purveyor  of  the  prime  necessities  of  life. 

Here  is  a  formidable  list  of  industrial  activities  for  the 
State  to  assume  as  a  part  of  its  reconstruction  programme, 
and  before  committing  ourselves  as  a  nation  to  so  ambitious 
a  policy,  it  would  JDe  well  to  consider  it  carefulh'  from  all 
sides,  since,  once  we  have  embarked  upon  it.  it  will  be  hard 
to  retrace  our  steps.  I  will  give  .some  of  the  reasons  why 
-I  think  the  Government  should  keep  outside  the  arena  of 
commerce  and  industry.  '  \ 

In  the  first  place,  the  Government  has  ah'eady  more  than 
<>nough  to  do  without  apnexing  a  vast  new  .sphere  of  activity. 
Even  before  thi;  war  the  business  of  Parliament  was  hope- 
lessly congested,  and  no  one  w'll  contend  that  in  th'e  turmoil 
and  confusion  of  the  next  few  years  its  duties  will  be  light- 
ened. If  the  Government  and  Parliament  hnvo' failed  lament- 
ably to  handle  the  busine.'-s  entrusted  to  tlicui  with  any 
approach  to  efficiency,  what  chance  is  there  that  they  will 
pKivc  equal  to  the  task  of  running  complicated  and  exacting 
inilu^trial  undertakings?  It  would  be  the  height  of  folly  to 
allow  the  GoviMnment  to  embark  on  these  new  ventures 
while  their  own  house  is  in  a  state  of  grave  disorder. 

The  second '  objection  to  State  trading  is  that  it  tends 
■to  creSte  inteniational  complications,  and  increases  the 
risk  of  war.  Mrtst  people  will  agree  that  the  international 
problems  of  ihc  next  generation  will  be  in  a  great  measure 
■economic,  for  the  war  has  brought  out  the  fact  that 
mihtary  strength  is  largely  dei>endent  Wjmn  economic  and 
industrial  re.sources.  The  impoi'tance,  therefore,  to  a  country 
of  commerce  and  industry  is  likely  to  be  mo.''e  fully  realised 
than  ever  before,  and  its  promotion  will  be  a  primai'y  object 
witli  all  Governments.  Each  Government  .should  therefore 
be  in  a.  jKJsition  "to  consider  the.se  international  problems 
froni  as  brond  and  detached  a  point  of  view  as  po.s- 
■sible,  arid  should  not  be  directly  implicated  as  itself 
a  trader.  .K  rate  war,  for  example,  in  the  tran.s- 
Atlantic  » trade  would  be  a  far  more  serious  matter  if 
it  were  c-Trried  on  by  tlie  Governments  of  the  countries 
concerned  than  if  it  were  instigated  by  private  firms.    Trade 
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questions  and  diplomatic  questions  would  thus  become  largely 
synonomous,  to  the  risk  of  the  peace  of  the  world.  Before 
the  war  the  German  Government  was  already  tending  to 
assume  the  functions  of  a  bagman,  and  to  exercise  them 
in  a  manner  which  w'as  both  undignified  and  dangerous. 
Economic  problems  will  probably  bulk  large  at  the  peace 
conference,  and  it  is  to  be  lioped  that  an  attempt  will  be 
made  to  define  the  limits  within  which  State  intervention 
in  matters  of  foreign  trade  is  justified. 

A  third  objection  to  State  trading  on  an  extensive  scale 
is  that  it  create-s  a  lai'ge  army  of  Civil  Service  voters,  who,  in 
exercising  the  franchise,  may  find  it  difficult  to  forget  that 
their  material  prospects  can  be  better  promoted  by  one 
candidate  than  another. 

.\  fourth  objection  to  State  trading  is  that  the  organisa- 
tion of  a  Government  department  must  necessarily  differ 
from  that  of  a  private  business.  You  cannot  run  a.  public 
office  on  business  lines,  because  the  conditions  of  the  public 
.sei-vice  and  private  undertakings  differ  toto  coelo,  and  demand 
a  different  form  .of  organisation.  In  business  it  is  necessary 
to  act  promjitlv.  to  take  risks,  to  have  a  free  hand,  to  talk 
as  httle  as  pii--il.|,  .  Now,  a  Government  is  handicapped  in 
all  these  rr.  |  .  ri-  ;  ,  .mse  of  its  responsibility  to  Parliament 
and  the  pulilu  .  !f  Iicasury  control  is  relaxed,  and  subse- 
quently some  blunder  is  brought  to  light  by  '  the  Public 
.\ccounts  Committee,  we  are  treated  to  a  homily  on  the 
importance  of  a  close  financial  .supervision.  It  is  natural  to 
all  of  us  that  we  should  wish  to  err  on  the  side  of  safety, 
and  in  the  case  of  the  Trea-sury  over-control  is  safer  than 
under-control.  Hence  arise  many  vexations,  interferences, 
and  heart-burnings.  At  a  certain  national  factory  it  was 
decided  to  stait  a  social  club  for  the  workers.  The  managers 
were  keen,  the  workers  took  up  the  idea  warmly,  an  atmos- 
phere of  enthusiasm  was  created.  Obviously  it  was  neces- 
sary to  strike  while  the  iron  was  hot;  moreover  an  option, 
which  had  been  obtained  on  the  only  .suitable  building,  had 
to  be  exercised  at  once,  or  it  lapsed  in  favour  of  another 
party.  But  the  scheme  involved  an  initial  outlay  of  a  few- 
hundred  pounds  for  which  Treasury  sanction  was  necessary, 
and  the  wheels  of  the  gods  grind  slowly,  as  it  is  over  eight 
months  ago  since  all  the  details  were  worked  out — but  no 
Treasury  sanction  has  yet  been  received.  Therefore,  officially 
the  scheme  is  in  a  state  of  suspended  animation,  and  is  likely 
to  remain  so,  since  the  game  of  battledore  and  shuttlecock 
is  still  in  full  swing.  Unofficially — but  that  is  another  story. 
T  do  not  wish  to  criticise  the  delay;  it  is  inevitable,  it  is 
inherent  In  the  Parliamentary  system.  The  fact  is  that 
"State  management  on  sound  commercial  lines,"  "A  busi- 
ness Government,"  are  parrot  cries  incapable  of  realisation 
so  long  as  Parliamentary  control  remains  a  reality  and  so 
long  as  the  party  system  continues. 

I  do  not  wish  to  suggest  that  Civil  Service  administration 
is  less  efficient  thaii  business  management.  Mistakes  are 
made  in  both.  The  organisation  of  public  and  private  ser- 
vices is  necessarily  different  because  they  are  primarily  de- 
signed for  different  purposes;  and  the  delays,  circumlocution, 
and  red  tape  which  one  associates  with  ,the  Government  ser- 
vice are  in  a  great  measure  inevitable.  The  moral  I  would 
dra.w  is  that  these  methods  are  unsuita.ble  to  industry,  and 
fore-doom  it  to  faihire. 

A  fifth  objection  to  State  trading  is  that  it  eUminates  com- 
petition, and  introduces  a  rigid  unifoninty  of  administration 
which  results  in  .stagnation.  A  healthy  competition  is  the 
lifeblood  of  industry,  and  diversity  of  njethod  is  the  best 
guarant(ie  of  progress.  If  Treasury  sanction  has  to  be  sought 
before  new  methods  can  be  adopted  and  ex]">eriraents  can  be 
carried  out,  if  the  responsibility  and  initiative  of  the  indivi- 
dual are  curtailed,  if  all  changes  are  hedged  round  with 
fonnalities,  a  shrewd  blow  will  be  struck  at  progress.  And 
it  is  right  that  after  the  war  the  Treasury  should  watch  all 
public  expenditure  with  a  jealous  eye.  It  will  be  obUged 
to  balance  the  rival  claims  of  education,  railways,  super- 
power stations,  housing,  and  a  host  of  other  things  if  State 
trading  is  to  be  the  order  of  the  day,  >  with  the  result  that 
they  will  all  be  starved.  The  State,  again,  will  not  dare  to 
take  the  risks  that  private  enterprise  does,  and  must  if  it 
is  to  be  successful.  What  is  likely  to  happen  if  a  Govern- 
ment not  too  securely  seated  on  its  Parliamentary  throne  is 
invited  to  undertake  a  transaction  in  its  business  capacity 
which  may  lead  to  brilliant  results,  or  end  in  dismal  failure? 
It  will  think  of  its  shaky  majority,  it  nil!  reflect  on  the  hos- 
tile criticisms  of  the  Opposition  and  the  P^ess,  and  in  nine 
cases  out  of  ten  will  jjlay  for  :safety.  It  is  always  easier  to 
defend  the  status  (]uo  than  to  explain  away  a  failm'e.  The 
man  of  business  knows  this  as  well  as  the  politician,  but 
under  stress  of  competition  he  is  obliged  to  adopt  the  policy 
of  "  nothing  venture  nothing  have,"  and  on  the  whole  he 
has  ventured  wisely.  England's  commercial  greatness  has 
been  built  up  by  the  initiative  and  sturdy  independence  of 
the  business  community  coupled  with  the  skill  of  its  crafts- 
)nen,  and  it  is  to  the  same  characterjstics  that  we  must  look 
for  the  maintenance  and  development  of  her  trade. 

There  is  one  final  objection  to  State  trading.  By  itself 
entering  the  arena  of  trade  the  State  loses  the  detachment 
and  impartiality  which  are  expected  from  the  ultimate  con- 
troIHng  authority.  It  becomes  an  interested  party,  and  its 
decisions  are  at  once  suspect.  For  if  the  State  is  a  large 
employer  of  labour,  how  can  it  detei'mine  the  industrial 
disputes  in  which  it  is  it.self  interested? 

I   have   dealt   with   the   question   of   Slate   ti-ading  at   some 


Ui 


THE    ELECTRICAL    REVIEW,    [voi.ss.   xo.  2.137,  novembkr  -  r..i- 


length  becaiise  there  are  stronp  forces  at  work  wUwh  appear 
to  me  to  be  driving  us  in  that  direction,  and  unless  we  take 
a  Grni  stand  now  1  fear  that  we  may  tind  ourselves  driven 
violently  down  a   st<>ep   place  into  the  sea. 

Having  eliminated  trading  as  one  of  the  functions  of  the 
Cloverniiient  in  relation  to  industry,  I  will  abandon  the  nega- 
tive method  and  attempt  a  con.'^tructive  dehnition.  I  would 
suggest  that  the  primary  function  of  the  tlovernment  in 
relation  to  industry  is  to  determine  the  conditions  under 
which  industry  shall  be  conducted  by  private  itidividuaU. 
finns.  or  corporations,  and  to  .see  that  those  conditions  au' 
carried  out.  The  lirst  duty  of  the  Government  and  Parlia- 
ment is  to  secure  justice  as  between  one  section  of  the 
community  and  another.  They  have  to  see  that  a  boot- 
maker, for  example,  makes  his  boots  under  conditions  that 
are  fair  to  his  woikmcn  and  to  the  rest  of  the  community — 
not  to  make  boots  themselves. 

The  first  duty  of  a  Government  is  to  secure  justice  to  all, 
not  merely  to  a  majority,  and  in  relation  to  industry  its 
primary  function  is  to  determine  the  coudilion.s  under  which 
industries  shall  be  conducted,  and  to  see  that  those  condi- 
tions are  carried  out.  Hitherto  it  has  conspicuously  failed 
in  both  respects.  It  has  rarely  had  a  consistent  policy,  and 
it  has  still   )iiorc  rarely  iseen  its  policy  through. 

To  secure  the  confidence  of  both  employers  and  employed 
it  should  be  recognised  as  being  disinterested,  and  if  it  is 
itself  to  be  the  largest  employer  of  labour  it  will  disqualify 
itself  as  the  final  court  of  appeal.  To-day  there  are  two 
fundamental  problems  which  are  exercising  the  minds  of  the 
workers — proliteering  and  the  status  of  Labour.  They  claim 
— and  rightly  claim— that  Capital  shall  not  be  unduly  re- 
warded in  relation  to  themselves,  and  that  their  voice  shall 
have  due  weight  in  determining  the  conditions  under  which 
industry  shall  be  carried  on.  Tho  employer  likewise  has  two 
bugbears — restriction  of  output  apd  strikes/  He  sees  that 
the  material  prosperity  of  the  country  depends  uixin  the 
production  of  wealth,  and  that  there  can  be  no  real  im- 
provement in  the  former  except  by  increasing  the  latter. 
He  knows  that  fundamentally  the  interests  of  Capital  and 
Labour  are  the  same;  that  both  are  necessary  to  the  produc- 
tion of  wealth;  that  both  euiijloyers  and  employed  are  mem- 
bers of  one  corporate  body,  witli  di.stinct  functions,  but  one 
common  jjoal.  Unfortunately,  the  common  goal  is  obscured 
by  the  mists  of  controversy,  the  vessel  is  allowed  to  drift 
towards  the  rocks,  while  the  members  of  the  shi^)'s  company 
dispute  over  their  respective  duties  and  rewards.. 

It  is  obviously  important  that  employers  and  employed 
should,  in  the  first  instance,  hammer  out  their  differences 
amongst  themselves.  But  if  they  fail  to  agree,  or  if  their 
agreement  is  against  the  public  mterest,  the  final  decision, 
which  should  be  binding  on  both  sides,  must  rest  with  the 
Government  elected  by  the  whole  coininunity.  Ihere  must 
be  some  outside  and  impartial  authority  to  resolve  the  differ- 
ence of  the  two  parties,  or  the  result  will  be  anarchy.  This 
— which  is  by  far  the  most  important  function  of  the  State  in 
relation   to  industiy — has  never  been   fully   recognised. 

It  is  the  Government's  business  to  stop  profiteering  and  to 
stop  exorbitant  wages;  it  i.s,  for  the  Goveinment  to  deter- 
mine in  the  last  resort  the  hours  and  the  general  condition.* 
of  labour;  it  is  for  the  Government  to  wild  the  scales  of 
justice  evenly  between  Labour  and  Capital  when  differences 
arise. 

A.ssuredly  it  is  no  light  task  that  Parliament  and  the  Gov- 
ernment are  thus  called  upon  to  undertake  in  relation  to 
industry.  It  involves  an  intin^ate  knowledge  nf  indus-trial 
<-onditions  w-hich  they  have  never  yet  attained,  .ind  a  degree 
of  control  W'hich  would  make  the  bones  of  the  members 
of  the  old  laissc^:  faire  school  turn  in  theii'  graves.  But  it 
differs  even  more  widely  from  the  task  which  the  State 
Socialists  would  impose  on  the  Government.  For  they  would 
endow  the  Government  with  the  functions  of  umi>ire  and 
batsman  in  the  same  game,  whereas,  in  the  view  put  for- 
ward, it  is  essential  that  the  tw'o  should  be  kept  separate. 

The  secondary  functions  of  the  Government  in  relation  to 
industry  are  of  vei'y  real  importance,  and  they  often  bulk 
more  largely  in  the  public  eye  thjn  the  one  which  I  have 
stressed  to-day.  They  may  be  grouped,  broadly,  under  the 
beading  of  the  encouragement  of  industrial  development.  In 
this  category  come  the  promotion  of  industrial  research,  the 
development  of  the  consular  services,  the  thoray  problem 
of  the  suppoi  t .  of  the  key  inciu.stries,  the  still  more  contro- 
versial problem  of  piotection  vernuH  free  trade.  In  this 
category  may  also  be  included  the  elimination  or  prevention 
of  wasteful  comiietition.  For,  if  competition  has  its  uses  it 
has  also  its  abuses.  The  competition  among  the  British  rail- 
way companies  before  the  war  is  a  ca.se  in  point.  No  one 
would  wish,  I  believe,  to  jevert  to  the  old  conditions,  or  fail 
to  recognise  the  great  advantages  and  economies  arising  from 
a  closer  co-ordination.  It  is  for  the  State  to  step  in  and 
insist  that  this  co-ordination  is  carried  out  on  right  lines. 
Similarly,  it  has  been  brought  home  to  the  country  that  a 
Ijroad  and  comprehensive  scheme  for  the  supply  of  cheap 
electric  power  through  big  central  .stations  is  of  vital  im- 
portance to  industrial  development.  But  the  task  of  reduc- 
ing the  present  chaos  to  order  is  beyond  the  powers  of 
private  enterprise  \\ithout  legislative  assistance.  It  is 
urgently  necessJtry  that  the  Government  .should  lay  down  the 
conditions  under  which  these  super-power  stations  may  be 
erected,  but,  having  done  this,  they  should  leave  the  actual 
work  to  t'e  cai  ried  out   liv   private   fnterpiise. 


The.se,  briefly,  -are  .■;ome  of  the  problems  which  the  Gov- 
ernment is  called  upon  to  face  in  the  interests  of  industrial 
development,  and  their  mere  enumeration  conveys  a  striking 
picture  of  the  ma/nitude  of  liic  task  with  which  the  Govern- 
ment is  faced.  J^  have  made  no  reference  at  all,  it  may  be 
noticed,  to  the  question  of  Goveinment  control  during  the 
tiansitional  [leriod  following  upon  the  -conchisiou  of  peace. 
The  reason  is  that  I  am  not  conceiiied  with  i\  temporafy 
and  wholly  c.\ceptional  phase  in  our  industrial  life  whieb 
we  .shall  all   wish  to  abridge'^as  much   as  nossible. 

I  have  thought  it  be.*t  to  concentrate  ui>on  the  primary 
function  of  the  Government  in  relation  to  industry,  which 
is,  I  repeat,  to  determine  the  conditions  un<ler  which  indus- 
try shall  bo  conducted  by  piivi:te  enteri)rr,M>.  and  to  see  that 
those  conditions  are  carried  out.  And  I  have  emphasised 
this  aspect  l)t'cause  there  is  a  real  ilanger,  in  my  view,  that 
the  (iovernn.ent  will  try  to  turn  tradei-  and  attempt  to 
remedy  its  sins  of  omission  l)y  sins  of  commission,  which 
will/-me!i'lv    iiiake   confusion    woi'.^   confounded. 


RECOVERY  OF  CHAROES  IN  THE 
COUNTY  COURT. 


[from  oui;  r,i:c;Ai.  cxi.NTUiiiUToii.] 
A  coiiitKSPONDENT  of  the  Electuicai,  Kevif.w  has  recently  pro- 
pounded two  questions' of  apparent  simplicity,  namely,  (1) 
Can  an  electric  supply  company  succssfully  sue  in  the  County 
Court  any  consumer  to  whom  the  company  has  sent  a 
quarterly  bill  for  the  amount  of  the  minimum  charge  of 
lis.  Sd.  for  any  energy  he  may  have  consumed  iu  the 
quarter'?  and  (2)  Whether,  in  addition  to  such  charge  of 
lis.  Sd.  per  quarter,  it  would  be  legal  to  charge  meter  rent'? 
ITe  suggests  that  under  the  maximum  prices  schedule  in  the 
company's  provisional  order  the  company  has  the  right  to 
make  charges,  and  draws  attention  to  the  following  clause  : 
"Where  the  undertakers  charge  any  consumer  by  the  actual 
amount  of  energy  supplied  to  him  they  shall  be  entitled  to 
(■harge  him  at  the  following  rates  per  quarter.  For  any 
aniou'iit  up  to  twenty  unjts  eleven  shillings  and  eightpence, 
and  for  each  unit  over  tw'enty  units,  seveupence."  He  adds 
that  in  two  County  Court  cases  of  recent  date  claims  of  this  i 
kind,  were  decided  against  a-  .supply  company.  '      •     , 

'  As.sumiug  that  each  consumer  became  an  assenting  party 
to  these  charges  when  he  entered  into  a  contract  for  a  supply, 
it  is  difficult  to  .see  how  the  claim  of  the  undertakers  could 
be  resisted.  There  is  usually  a  clause  in  every  consumer's 
contract  by  which  the  relevant  clauses  of  the  provisional 
order  are  incorporated,  and  the  consumer  who  signs  the  docu-  •' 
ment  automatically  becomes  bound  by  it.  As  to  meter  rent, 
that,  too,  is  generally  the  subject  matter  of  agreement;  and 
there  seems  to  be  no  reason  why  the  meter  rent  should  not 
be  recovered  in  accordance  with  the  terms  of  the  contract 
Ijy  an  action  in  the  County  Court. 

It  is  important  to  note  that  the  maximum  charge  above 
referred  to  does  not  depend  upon  any  meter  reading.  It  is 
a  definite  amount  to  which  the  company  is  to  be  entitled 
in  any  event.  As  regards  the  amount  in  .addition,  this  de- 
pepds  upon  the  meter  reading,  which,  generally  speaking,  is 
filial  and  binding  upon  both  supplier  and  supplied. 

Possibly  the  County  Court  decisions  «eferred  to  are  based 
upon  a  misconception  of  a  recent  decision  in  the  High  Court 
to  which  it  may  be  well  to  take  this  opportunity  of  referring. 
In  Hendon  Electric  Supply  Co.,  Ltd.,  ti.  Banks  (87  Law 
Journal,  p.  790),  which  is  now  reported  in  all  the  law  reports, 
a  supply  company  did  fail  to  recover  its  charges  in  the 
County  Court  in  circmnstances  which  were  somewhat  jiecu-  . 
liar.  A  consuitier  had  agreed  to  the  supply  being  ascertained 
by  a  meter  provided  by  the  company,  'the  contract,  however,  • 
incorporatcfl  the  terms  of  8  CI.  57  of  the  .schedule  to  the 
Electric  Lighting  (Clauses)  Act,  which  provides  as  follows: 
"  If  any  dilTerence  arises  between  any  consumer  and  the 
undertakers  as  to  whether  any  meter,  whereby  the  value  of- 
the  sujiply  is  ascertained  (whether  belonging  to  the  consumer 
or  to  the  undertaker.-),  is  or  is  not  in  proper  order  for  cor- 
rectly registciing  that  value,  or  as  to  whether  the  value  has 
been  correctly  registered  in  any  case  by  any  meter,  that; 
difference  .shaU  be  determined  upon  the  appucation.of  either 
party  by  an  electric  inspector  or,  where  the  local  authority 
are  the  consumers,  by  an  inspector  to  lie  appointed  by  the 
Board  of  Trade,  and  that  insixictor  shall  also  order  by  which 
of  the  parties  the  costs  of  and  incidental  to  the  proceedings  . 
before  hiin  shall  be  paid,  an(l  the  decision  of  the  inspector 
shall  be  final  and  binding  on  all  parties.  Subject,  as  afore- 
said, the  regis-ter  of  the  meter  shall  be  conclusit'e  evidence 
in   the  absence  of  fraud  of  the  value  of  the  supply."  ■ 

.  In  February,  1917,  it  was  found  that  a  meter  fixed  on  the  / 
consumer's  premises  had  recorded  nothing,  and  it  was  re- 
placed by  another  instrument.  In  point  of  fact,  the  locking 
pin  had  never  been  released.  'The  plaintiff  company  then 
sought  to  recover  in  the  County  Court  on  an  estunate  of  the 
energy  consumed  during  the  period  when  the  meter  was  not 
running,  the  e.stimatc  being  based  upon  the  amount  registered 
during  the  corresponding  quarter  of  the  previous  year.  ITie 
Court  held  that  the  company  could  not  recover.  Mr.  Justice 
Lawrence,  in  (he  conr.se  of  his  judgment,  Siiid  !  "  Now  clause 
■-   mI'   tl;.        ',    bile   to   the   Electric   Lighting.  C'li:-  '    \rt. 
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]:'99,  provides  that  where  a  difference  arises  between  the 
customer  and  the  uudert^akers,  as  to  whether  any  meter  is 
in  proper  order  for  registering  the  value  of  the  supply,  that 
difference  shall  be  det«rn2ined  upon  the  application  of  either 
party,  by  an  electric  inspector  appointed  by  the  local  autho- 
rity or  by  the  Board  of  Trade,  and  that  inspector  shall  decide 
by  which  of  the  parties  the  costs  of  the  proceedings  before 
him  shall  be  paid,  and  the  decision  of  the  inspector  shall  be 
linal  and  binding  on  all  parties. 

"  In  the  present  case  the  defendant  demanded  the  deter- 
niination  of  the  dispute  in  this  manner,  but  unfortunately 
1 1  electric  inspector  had  at  that  time  been  appointed.     The 

-Linty  Court  judge  was  not  entitled  to  determine  the  dis- 

ite,  and  to  assess  the  amount  of  electricity"  con.sumiMl. 
\\  here  an  Act  of  Parliament  has.  as  it  has  here,  provided  a 
mode  of  determining  such  a  dispute,  no  cause  of  action  aiisfs 
until  the  dispute  is  determined  in  the  manner  provided.  In 
my  opinion,   the  appeal   must   be  dismissed." 

There  can  be  no  doubt  as  to  the  correctness  of  this  decision. 
The  proper  course  for  the  company  to  pursue  was  to  seem.- 
the  appointment  of  an  electric  inspector,  as  soon  as  it  wa> 
found  that  the  meter  was  not  working.  He  was  the  pers'i;? 
to  say  (a)  whether  the  meter  was  ip  order  for  correctly  re- 
-'-tering  the  value,  and  (6)  whether  the  value  had  been 
lectly   registered.    If   he   arrived    at   the    conclusion    that 

i-  meter  was  defecti\«e  he  could  then  (it  is  submitted)  have 
(i.termined  the  value  of  the  energy  used.  When  he  had 
made  his  valuation,  if  the  con.sumer  still  refu.sed  to  pay,  he 
might  have  been  sued  for  the  amount  in  the  County  Court. 

It  came  out  in  the  cour.se  of  the  case  that  in  fact  there  was 

III  I  electric  insi)ector  in  the  .Hendon  district;  but  that  did  not 

ifteet   the   question.     The   determination   of   the   accuracy   ot 

>  ters  is  left  to  electric  inspectors  and  not  to  County  Court 

1  I'XS.  .   ■  .  - 

As  to  the  general  question  whether  an  electric  hghtui^ 
.. ■iupany  can  sue  for  its  la^-ful  charges,  the  answer  is  clearls 
m  the  affirmative.  If  there  is  no  question  as  to  the  accuracy 
of  the  meter,  there  can  be  no  defence  to  the  action.  Charges 
may  be  recovered  summarily  as  civil  debts  in  a  court  of  sum- 
mary jurisdiction  (see  S.  JO  of  the  Gasworks  Clauses  Act. 
]s7I,  incorporated  -nnth  the  Electric  Lighting  Acts)  or  in*the 
('(lunty  Court.  [lb.  S.  41).  The  fact  that  such  cases  are  rare 
uiay  be  partlv  due  to  the  fact  that  undertakers  are  able  to 
•  xercise  an  undoubted  right  to  cut  off  the  supply  to  anyone 
..),,,  i-..f,iKei5  to  pay  what  is  due. 


ELECTRIC     ARC     WELDING/ 


By  A.  M.  CAKDY. 


(Cuncliided  from  jiage  415.) 
In  foundries  and  machine  shops,  many  appUcatious  for  aic 
«<'khng  equipments  may  be  found,  the  principal  one  ot 
which  is  probably  that  of  cutting  risers  off  castings.  The 
Li(.i>s  sectional  area  of  .such  risers  is  frequently  quite  large. 
but  by  using  a  current  of  600  to  800  amperes"  they  can  be 
lemoved  readily.  Occasionally,  during  the  operation  of 
liiachining  a  easting,  blo\x-holes  will  be  revealed  which  ma>- 
.'-erioualy  impair  the  strength  and  appearance  of  the  casting. 
\\ithout  removing  the  piece  from  the  machine  such  defects 
can  be  readily  repahed  by  arc  welding,  as  is  illustrated  In 
!ig.  1.     In  this  instance,  a  large  blow-hole  was  discovered  ii. 


welded  to  the  frame  and  axle  brackets  as  indicated.  A  very 
successful  job  resulted,  which  has  been  entirely  satisfactory. 
Tramway  systems  have  many  applications  for  arc  welding, 
such  as  repairing  broken  motor  frames,  brake  ngging,  worn 
rails,  and  in  fact  all  steel  parts  subject  to  wear.  Fig.  3- 
hidicates  a  vei-y  common  example,  namely,  that  of  armature 
>hafts  which  have  been  worn  excessively.  It  is  practicable 
to  build  new  material  on  these  shafts  by  the  arc  welding 
process,  after  which  the  shafts  may  be  machined  to  size  in 
the  usual  manner.  This  process  is  considerably  less  expen- 
sive than  pressing  out  the  old  shaft,  which  must  be  sc-rapped, 
and  pressing  in  a  new  shaft.  If  the  armature  punchings  are- 
built  directly  on  the  shaft,  then  the  saving  is  very  marked, 
becau.se  in  many  such  instances  the  removal  of  the  shaft 
ineans  practically  rebuilding  the  armature.  Another  inter- 
esting application  is  that  of  building  material  on  worn  track 


— Vs'oRN  -Arm.wltre  Shafts  Built  up  by  Arc  Welding. 
.^'!(;.   I. — ^L.\KGE  PixioN  BECuiriiED  .\fter  We.^h. 

frogs  and  crossings  which  are  subject  to  severe  and  rapid 
local  wear  at  the  points,  which  are  hammered  by  tlie  wheels 
of  pas-^ing  cars.  It  is  frequently  difficult  and  expensive  to 
replace  such  pieces  of  si)ecial  track  'work  in  liusy  streets  of 
large  cities,  and  therefore  the  arc  welding  process  is  very 
commendable,  as  the  worti  parts  can  be  built  up  and  ground 
to  shape  without  being  removed.  There  are  also  authorities 
who  recommend  welding  the  Ssh  plates  or  rail  joints  to  the 
rails  instead  of  the  bolted  or  riveted  construction  used  here- 
tofore. 

In  steel  mills  electric-  arc  welding  can  be  used  to  advantage 
in  many  appUcations.  For  example,  fig.  -5  illustrates  two  steei' 
mill  wobblers,  the  ends  of  which  have  been  repaired  by  the 
arc  welding  proce.ss;  the  white  lines  indicate  the  new  metal 
deposited.  It  is  interesting  to  observe  that  these  wobblers 
ire  worth  approximately  $1,000  apiece,  whereas  the  cost 
ijf  repairing   by    the   arc   welding   process   is   but   $8-5   each. 


-Vt'oRN  Steel-siill  Wobblers  EEP.vmEo  by 
Arc  Welding. 


1. — Blow  Holes  in  C.\STi>.a  elpaired  by  Arc  Weldixg 
wi-raouT  REiiovixG  Castikg  from  JIachixe. 
!G.  -2. — Defective  Casting  EECLAiiiED  by  Arc  Welding. 

hub   of  a  cast-steer  flywheel.     The  defect  was  .satisfac- 

iy  repaired  in  15  minutes.    Fig.  2  illustrates  a  most  iuter- 

iig  instance  of  reclaiming  a  defective  casting  through  the 

iium  of  arc  welding.     Due  to  an  oversight  in  a  foundry, 

ast  steej  frames  for  large  mill  motors  were  cast  without 

supportmg    members    for    the    axle    brackets.      The    loss 

lived  was  quite  an  item,  and  therefore  it  was  decided  to 

•  iiiieavour  to  repair  the  castings  by  the  arc  welding  process. 

Supporting    pieces   of   steel    were    prepared,    the   ends    being 
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Ab.stract. 


:  >i  -  wobblers  could  not  bs  saved  in  any  other  manner. 
Fig.  I  shpws  a  large  pinion  which  was  reclaimed  in  a  similar 
manner. 

Blast  fmnaces,  which  are  an  adjunct  to  steel  mills,  pre- 
sent a  very  interesting  apphcation,  namely,  that  of  burning 
out  the  fuiTiace  tap  holes.  By  using  the  carbon  arc  it  is- 
IKissible  to  burn  the  cold  metal  plugging  the  tap  hole  so 
that  the  molten  metal  will  flow.  If  the  hole  becomes  clogged 
with  cinder  or  other  non-conductor,  it  is  only  necessary  to 
drive  a  steel  bar  into  the  hole  until  it  makes  contact  with 
the  molten  metal,  after  \\hich  the  steel  bar  may. be  melted 
by  the  carbon  arc,  thus  releasiitg  the  molten  metal.  For 
this  service  special  appliances  are  necessary.  Fiist,  a  carbon 
lid  several  inches  in  diameter  and  about  4  ft.  long  must  be 
inserted  in  a  suitable  piece  of  wrought  iron  pifie  t'j  which 
.1  long  wooden  handle  is  secured.  Second,  arrangements 
must  be  made  foi-  supporting  uhis  electrode,  so  that  the 
operator  need  not  work  in  a  position  too  close  to  the  furnace 
for  ."Safety. 

Probably  the  most  extensive  field  for  arc  welding,  however, 
IS  that  of  ste^im  railway  repair  shops.  All  steam  locomotives 
are  su-'^ject  to  rapid  deterioration,  many  parts  requiring  fre- 
quent repair  or  replacement.  With  the  arc  "welding  proc-ess 
-.ah  breaks  may , be  repaired  without  dismantling. 

The  welding  of  flues  in  locomotive  boilers  is  probably  the 
most  profitable  application  in  steam  raU-way  shops.  Prior 
to  the  introduction  of  the  arc  welding  process  the  flues  were 
inserted  in  the  rear  fire  sheet,  and  the  end  of  the  tube 
allowed  to  extend  beyond  the  sheet  a-  sufficient  distance  so 
that  it  could  be  flanged  or  turned;  the  tube  was  also  ex- 
panded .shghtly  just  inside  of  the  sheet.  Flues  mounted  in 
this  manner  will  hoM   nitl.-->..t  ci-....-.  l.,:,!.-..,,^  t..v  quite  n  time- 
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■but  will  gradually  become  suffuicntly  lixiso  to  necessitate 
repaii-s.  Eiperieuce  has  demonstrated  that  the  tubes  can  be 
wclih'd  to  the  due  shoot  by  the  electric  arc  process.  A 
nuuilior  of  the  large  railroads  have  adopted  this  process  and 
.in-   i)btiiining   verv   satisfactory   results. 


ELECTRICAL     DEVELOPMENTS     FOR     THE 
AMERICAN     ARMY. 

ILLUSTBATED  articles  in  the  f'lcelrical  World  and  I'oner.  by  Mr. 
Robert  T.  Tomlin,  Staff  Correspondent  in  France,  give  some  idea 
of  the  electrical  developments  for  the  American  .\rmy  in  France. 
It  should  be  understood  that  there  is  uothing-  of  finality  in  what  is 
said.  Conditions  chang-e  rapidly.  Coupled  with  the  conditions  of 
uncertainty,  the  chief  difficulty  that  has  to  be  overcome  is  the 
scarcity  of  electrical  material  and  equipment  available  for  quick 
delivery.  It  should  be  remembered  that  the  .Vmericans  are  working 
in  a  country  that  has  seen  four  years  of  war.  Electrical  equipment 
that  was  of  use  to  the  .\llies  early  in  the  campaisrn  has  long  since 
been  rounded  up  and  placed  in  service.  The  electric  power 
demands  of  the  .Vmerican  Forces  at  the  present  time  in  France  are 
estimated  to  be  from  50,000  KW.  to  I'.u.OOO  KW.  The  demands  made 
for  electricity  are  extremely  varied.  It  is  not  a  question  of  equip- 
pinjr  and  putting  into  operation  one  or  two  central  stations,  but 
rather  of  providing  numerous  segregated  plants.  As  a  jieneral  policy 
jjoverning  the  operations  of  the  Technical  Board  and  the  electrical 
division  of  tlie  Services  of  Supply,  it  has  been  considered  best. 
wherever  possible,  to  make  additions  to  existing  French  central 
stations  rather  than  to  build  new  ones,  although  a  certain  amount 
of  new  work  has  been  undertaken.  Another  reason  for  making 
use  of  existing  central  stations,  either  in  their  present  condition  or 
enlarged,  is  the  difficulty  of  securing  skilled  operators.  Even  when 
enlarged,  such  plant  can  be  run  by  adding  a  few.  members  to  the 
force  already  on  the  job.  The  French  central  stations  at  present 
have  little  money  for  extensions.  Such  enlargements  as  are  being 
made  for  use  by  the  American  Expeditionary  Forces  are  being  paid 
for  by  the  United  States.  The  same  thing-  applies  to  transmission- 
line  construction.  Their  policy  is  to  adopt  overhead  construction 
entirely  in  connection  with  the  distribution  of  electrical  enerjry. 
of  which  they  have  already  built,  or  have  planned  to  build,  about 
132  miles.  They  are  paying  for  all  the  lines  built,  and  the  under- 
standing with  the  French  Government  is  that  they  are  the  property 
of  the  United  States.  When  the  war  is  over  it  will  be  possible  to 
recover  the  material  put  into  the  work,  or,  through  some  Boai  d  of 
Appraisal,  negotiate  with  the  P'rench  for  its  purchase  if  desired. 

The  situation  is  one  which  involves  planning,  in  order  that 
present  enterprises  may  be  adapted  to  after-the-war  conditions. 
They  are  putting  in  now  electric  power  plant  and  transmission 
systems  which  can  readily  be  adapted  to  peace-time  use.  In 
addition  to  several  steam -electric  power  stations  that  have  been  buDt 
by  American  labour  in  France,  there  are  under  consideration  half-a- 
dozen  projects  for  the  utilisation  of  water  power  by  means  of  the 
■'  outdoor  typei"  of  electric  generating  station.  The  design  pro- 
vides for  the  utmost  simplicity  in  construction— merely  a  water- 
wheel  and  generator  on  substantial  foundations  housed  under  a 
rough  shed  of  some  sort.  The  idea  is  ultimately  to  make  the 
hydro-electric  plant  permanent.  They  will  be  left  in  their  rough 
state  for  the  duration  of  the  war,  and  will  then  be  enclosed  in  a 
permanent  masonry  structure  designed  by  French  architects  to 
meet  the  requirements  as  to  exterior  appearance.  Hydro-electric 
plants  of  this  type  now  under  consideration  are  rated  at  from 
2,000  KW.  to  S.OOO  KW.,  and  will  operate  under  moderate  heads. 
In  contrast  to  these  installations  is  another  hydro-electric  develop- 
ment of  li.OiiO  KW  .  which  has  been  partially  completed  by  the 
French.  It  is  probable  that  the  American  Forces  will  take  over 
this  work,  finish  it,  and  operate  the  completed  plant.  In  so  far  as 
possible  the  American-built  and  French-built  systems  of  electric 
power  transmission  will  be  interconnected.  In  view  of  present 
•shipping  conditions  the  Technical  Board  is  endeavouring  to  procure 
practically  all  electrical  equipment  in  France.  The  French  equip- 
ment, built  to  conform  to  current  French  practice,  is  in  many 
cases  practically  obligatory,  especially  in  view  of  the  fact  that  it 
most  be  used  not  only  for  present  military  needs,  but  also  for  com- 
mercial service  after  the  war.  On  many  details  of  electrical  power 
development  and  transmission.  French  and  American  practices  are 
at  variance,  and  certain  American  equipment  would  be  practically 
useless.  The  French  employ  almost  no  direct  current,  the  almost 
universal  preference  being  for  50cycle.  three-phase. 

As  to  equipment  and  supplies,  at  the  present  time  there  is  a 
decided  shortage  in  transformers  and  the  various  miscellaneous 
supplies  urgently  needed  in  the  electrical  work  of  the  American 
Expeditionary  Forces.  In  the  matter  of  insulators  the  shortage  is 
still  worse.  Much  of  the  clay  used  in  the  manufacture  of  insulators 
comes  from  England,  and  deliveries  have  fallen  off  considerably. 
Special  arrangements  with  manufacturers,  providing  for  coal  and 
clay,  however,  are  now  underway.  The  French  have  succeeded  in 
producing  a  glass  insulator  suitable  for  service  on  3.5,000-volt 
lines.  The  ((uality  of  glass  it  is  stated,  is  far  superior  to  anything 
which  has  been  produced  on  a  commercial  .scale  in  the  U..S.  One 
engineer  was  so  impressed  with  their  quality  that  he  said  he  would 
not  hesitate  to  use  Frepch-made  glass  insulators  on  lines  carrying 
voltages  of  .J0,000  or  even  1)0,000. 

While   the   work  is-  complicated    by   situations    not    met  with 

in  normal   times,  there  are  compensating  advantages.     The  chief 

•  of   these   is   the   thorough   way   in   which   the    French    Ministere 

Armement   has  mobilised  the  central  stations,  controlled  the 


supply  of  fuel,  and  regulated  the  distribution  of  energy.  Not 
a  kilowatt  can  be  produced  without  the  authority  of  tht- 
MinistJire  de  I'Armement.  On  all  electrical  matters  its  word  is 
law.  It  is  vested  with  powers  which  greatly  simplify  the  putting 
into  effect  of  such  projects  as  arc  required  for  the  uses  of  the 
Forces.  Close  co-operation  with  the  French  is  accomplishing  two  ■ 
objects  :  it  is  giving  the  necessary  help  in  speedily  carrying  out  the 
projects  immediately  demanded,  and  it  is  laying  the  foundations 
for  an  industrial  renaissence  in  which  electric  power  will  assume  a 
place  in  France  never  dreamed  of  before  the  war. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT    YET   PUBLISHED.) 
Compiled    e-xpressly    for   [his   journal    by    Messrs.    Sbfton-Ionbs,   O'Dell    ANb 
Stkphbns    (successors    lo    W.    P.  Thompfion  &  Co.,  of    London),  Chartered 
Patent  Agents,  285,  High   Holborn,   London.  W.C.  1.    ' 


17,140.     "  Locking    ring    for    locking    incandescent    electric    lamps    in     l.iinp- 
liol-Jcrs."     X.    IiUMu.N-usoN.     October  21st. 

17,174.  •■' Radio-telegraphy."      L.    M.    Cqck.\day.      October    31st.      {U.S..\., 
October  17th,  1917.) 

17,'20I.     ".Sparking  plugs."     K.   SMITH  &   J.   Walker,   Ltd.     October  22nd. 

17,222.'  "Clip  or   fastening   for  electrical  connections."  ,  E.    Pacnon.     Octo- 
ber 22nd.  . 

ulator    boxes."      .\.    A.    PltlcE.      October    22nd. 


bcr  iCind. 

17^231.     "  ElccU 
17,2«.    "  Attad 


.\.    BOLLICER.        OctO- 


17,24.^.    "  High-tetision   continuous-current   machij 
ber  22nd.      (Switzerland,   October  22nd,   1917.) 

17,2.>S.    "  Galvanic    batteries."     G.    Oldham    &   J.    Oldham.     October   22nd. 

17,259.  "  Electric  signalling,  Sc,  lamp^."  G.  Oldilam  S:  J.  Oldham. 
Cctobcr   22nd. 

17,277.  "  Electrical  treatment  of  gases."  L.  Bradley.  October  23nd. 
(U..S.A.J  June  21st,  1916.)  ' 

17,279.  "  Ignition  of  internal-combustion  engines."  T.  F.  Newman.  Octo- 
ber 23rd. 

17,316.  "  High-speed  electric,  &c.,  locomotives."  Briiish  Thomson-Hols- 
lON   Co.  &  P.   W.  Cartkk      October  23rd. 

17,,336.  "  Alkaline  accumulators."  A.  .M.  C.we.  October  23rd.  (France, 
November  28lh,  1917.)     ■ 

17.341.  "  Combined  turbines  and  electric  generators,  &c."  Brush  Elec- 
iKtfAL   Engimeeking   Co.    &    W.   Chilton.     October  23rd. 

17.342.  "  Turbine  and  electrical  generator  plants."  Brush  Electric.u. 
E.-^ineering   Co.   &   W.   Chilton.     October  23rd.  • 

17,359.  "  Sparking  plugs  for  internal-combustion  engines."  F.  .A.  L. 
JOHNSON.     October  24Ln. 

17,373.  "  .Means  for  effecting  electric  svnchronis<--d  control."  H.  Dickin- 
son.    October   24lh. 

17,380.  "  Sparking  plugs  for  ignition  purposes."  .\.  E.  Heath.  October 
24th. 

17,395.  "  Utilising  thermic  effect  of  cathode  cays."  .\.  Sinding-Lausen. 
October   24th.      (.N'orway,    December    7th,    1917.)  ' 

17,398.  "  .Alternating  current  and  welding  apparatus."  C.  J.  Holslag. 
October   24th.      (U.S.A.,    October   24th,    1917) 

17,404.     "  Electric    switches."      .\.    H.    F.    Perl.      October    24th. 

17,420.     "  Electric   aeroplane    bicycle,   &c."     H.    M.   Gloyne.     October   35th. 
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"  How  are  the  Mighty  Fallen  : "  At  last — after  fifteen 
hundred  and  more  days  and  nights  of  deadly  struggle — 
the  tyrants  of  Prussianism  have  been  liurled  from  their_ 
seats  I  Their  strong  sword  has  been  broken  in  their  hand  ; 
their  mailed  fist,  battered  and  bleeding,  carries  instead  a 
white  flag  suing  for  Peace. 

An  Armistice  concluded  in  terms  which  will  hardly 
permit  of  renewal  of  hostilities  was  signed  in  the  early 
morning  hours  of  Monday,  November  1 1th.  Before  the 
midday  hour  fighting  on  all  fronts  had  ceased.  Thus  was 
Peace  restored  to  our  tortured  world. 

The  menace  which  has  threatened  Christian  civilisation 
and  the  rights  of  all  men  everywhere  for  the  greater  part  of 
a  generation  has  been  destroyed.  The  record  of  its  failure 
through  destruction  is  written  iu.^blood  for  all  succeeding 
generations  to  take  heed  that  militarism  does  not  pay. 

To  destroy  that  menace  a  colossal  price  in  lives  and 
treasure  has  iDeen  paid  by  most  of  the  civilised  nations  of 
the  earth.  In  August,  1914,  in  fiery  anger  at  Britain's 
determination  to  enter  the  war,  the  Kaiser,  with  his 
accustomed  contemptuous  scorn,  asked  whether  we  had 
counted  the  cost.  Howsoever  tlat  may  be,  we  have  not 
shrunk  from  any  sacrifice.  The  cost  to  the  Allies  has  been 
immense,  but  that  to  the  aggressor  has  been,  and  will  be, 
larger  far.  Nemesis  has  followed  the  wrongdoer,  and 
the  Wrath  of  Heaven  now  pours  forth  mercilessly.  Right 
and  "Miglit  combined  have  defeated  Might  and  Wrong. 
Prince  Max  of  Baden  has  filled  his  n'lle  in  the  great  drama. 
He  came  upon  the  stage  to  prepare  the  way  for  Peace  ;  and 
as  he  passes  out  again  into  oblivion,  words  are  upon  his  lips 
which  will  become  historia:  — 

Germiiiiij  Uiix  won  a   Victory  urer  it  self  ami  >t«  brlief  in  Hie 
right  nf  might. 

Has  the  struggle  been  worth  while  ?  Millions  of 
promising  lives  sacrificed  :  many  millions  broken  in  body  ; 
tens  of  millions  distres.^ed  in  mind,  body,  or  estate.  Fifteen 
hundred  days  of  more  than  half  a  world  wasted  in  the 
destructive  arts  of  war.  Was  it  all  worth  whil^  ?  Even  the 
very  spirits  of  our  dead  will  answer  that  it  was — yes,  well 
worth  while — for  the  future  has  been  saved  for  an  entire 
world  :  fifteen  hundred  million  lives  of  to-day  and  untold 
millions  who  will  follow.  ; 

Might  is  for  ever  broken,  we  trust  ;  respect  for  Right 
for  ever  enthroned,  we  pray.  Torn  out  by  the  deepest 
roots  is  the  cancer  that  threatened  all  existence  that  would 
not  bow  the  knee  to  the  Idol  of  World  Power.  The  down- 
fall of  that  idol  having  been  secured,  we  are  free  to  tread 
again  the  almost  forgotten  paths  of  Peace,  and  devote  our- 
selves to  more  congenial  avocations.  But  those  paths  reijuire 
re-making  ;  those  avocations  will  be  pursued  in  an  altered 
atmosphere.  'Twere  fatal  to  ignore  these  two  essentials 
to-day. 

The  feelings  of  deep  satisfaction  that  the  issue  brings  us 
all  is  finding  e.xpression  in  justifiable  rejoicing.  The  b.ells 
of  St.  Paul's  Cathedral  are  ringing  as  we  write,  and  from  ten 
thousand  throats  there  issue  shout  and  song.  Our  pent-up 
feelings  have  waited  for  relief.  Now  shall  we  all  give 
praise  to  God. 

It  is  inevitable  that  the  world's  rejoicing  should  be 
mingled  with  the  poignancy  of  gi'ief.  Chastened  by  sense 
of  loss,  yet  not  unconscious  of  the  glory  of  achievement,  we 
permit  our  laughter  and  our  cheers  to  smother  our  tears 
and  choke  our  deep  emotion.  We  will  reverently  remember 
in  loosening  our  restraint  that  vast  army  of  men  by  whose 
supreme  sacrifice  the  Victory  has  been  won — the  great 
company  that  has  passed  on  to  the  heritage  of  the  Spiritual 
Silence  beyond.  Soon  our  Conquering  Heroes,  lately  so 
valiantly  beating  back  the  foe,  will  be  returning,  but  these 
others  hear  the  grand  acclaim  from  Higher  Powers.     They 


458 


THE      P]LECTEIC"AL     REVIEW.    [Vol.83.    No.  2,138,  November  ir.,  19I8. 


bave  reteivetl  tbeir  reward,  but  tliey  brood  o'ei-  iis.  and  wc 
shall  not  forget  them  and  ilie  price  they  jwid.  Tiiev  have 
died  for  us  that  we  niijzht  live  in  •;rcater  freedom.  Yet 
inav  we  not  sjiy  that  even  for  them  it  has  been  worth  while  ? 

They  ilimlieil  the  xter/i  lUcent  to  llraren. 

And  there  are  those — many  of  them  readers  of  these  lines 
— who  sit  alone  in  sorrow.  'I"he  very  centre  of  their  hopes, 
their  plans  in  life,  four  years  ago,  is  gone.  An  unseen  hand 
came  forth  and  crumpled  up  the  plans  ujxjn  which  they  spent 
such  fond  affd'tioin  and  left  in  place  thereof  the  destiny  that 
these  should  help  ui  win  the  Victory.  AVe  will  remember 
the  brave,  proud  sorrowing  ones. 

What  of  ourselves  and  Peace  ?  History  alone,  and  that 
after  many  years  of  mature  observation  and  judgment,  will 
record  how  revolutionary  the  effects  of  the  times  have  been 
upon  the  life,  thought,  and  chanu'ter  of  the  nations.  The 
hours  are  vibrant  with  wondrous  possibilities  if  we  go 
forward  in  the  spirit  of  our  heroes.  ^May  we  prove  worthy 
of  them  all,  and  of  the  grand  inheritance  that  through 
these  great  events  Providence  has  willed  as  ours. 


THE     KELVIN     LECTURE. 


official  PiocenUtuix  ol'  that  body,  which  docs  not  permit- 
the  Press  to  reprint  tlie  ])aiK'rs  read  at  its  meetings. 
Now  Mr.  Atkinson  has  again  rendered  a  great  service  to 
the  industry  by  directing  its  attention  to  some  of  the 
unexplored  possibilities  which  lie  before  it.  Amongst  these 
are  included  the  development  of  an  efficient  electrostatic 
ignition  machine  to  take  the  place  of  the  magneto,  a  recip- 
rocating electric  motor,  and  (wssible  improvements  in 
variable-speed  motors,  and  in  generatoi's.  As  regards  the 
tii'st  of  these,  wc  have  on  several  occasions  drawn  attention 
to  the  }iressing  need  for  a  dii'ect-current  generator  capsible 
of  developing  a  very  high  pressui-e — from  50,000  to  100,00(V 
\olts — for  use  in  connection  with  radiography,  agriculture,, 
the  precipitation  of  dust,  testing  cables,  &c.,  and,  in  view 
of  the  little  progress  that  has  so  far  been  made  in  the 
exolution  of  electrostatic  generators  of  the  frictional  and 
influence  typos,  we  agree  with  Mr.  Atkinson  that  there  is- 
])lenty  of  room  for  invention  along  these  lines,  to  which  his. 
clear  generalisations  should  afford  great  assistance.  But 
this  is  only  one  of  the  many  directions  in  wliic'h  iirogress  is 
possible,  to  whi('h  the  tenth  Kelvin  Lecture  may  be 
expected  materially  to  contribute,  and  we  offer  hearty  con- 
gratulations to  the  author  on  his  presentation  of  an  excellent 
lecture,  which  will  take  its  place  amongst  the  classics  of 
electrical  literature. 


On  Thursday  last  week,  at  the  opening  meeting  of  the  new 
session  of  the  Institution  of  Electrical  Engineers,  we  heard 
with  fascinated  interest  the  tenth  Kelvin  Lecture,  which 
was  delivered  by  Mr.  Llewelyn  I?.  Atkinson.  The  lecturer 
chose  for  his  subject  certain  theorems  presented  to  the 
world  by  liord  Kelvin — then  Prof.  William  Thomson — in 
is.j;?,  relating  to  the  energy  associated  with  every  distri- 
bution of  electricity,  magnetism,  or  electric  currents,  which 
had  lain  practically  dormant  until  now.  The  more  we 
learn  of  the  work  accomplished  by  liOrd  Kelvin,  and  of  the 
extraordinary  range  and  thoroughness  of  his  investigations 
in  electrical  science,  the  more  we  are  amazed  at  the  extent 
of  his  genius,  thankful  that  he  lived  in  the  days  when  that 
science  was  practically  virgin  soil,  and  proud  to  claim  him 
iis  one  of  the  most  eminent  of  our  fellow-countrymen. 
Moreover,  even  if  he  had  never  engaged  in  electrical  research, 
his  achievements  in  other  branches  of  physics  would  have 
sufficed  to  ensure  his  everlasting  renown  as  a  scientist  of 
the  first  rank,  a  fact  which  intensifies  our  admiration  of  his 
gigantic  intellect. 

The  original  theorem  demonstrated  that  the  electrification 
of  a  conductor,  the  magnetisation  of  a  substance,  and  the 
How  of  an  electric  current,  each  represented  a  definite 
amount  of  energy  of  which  the  value  could  be  calculated. 
The  lecturer,  with  consummate  ability  and  originality,  dis- 
cussed the  meaning  of  this  statement  and  its  bearing  upon 
practical  working  conditions.  He  examined  each  case 
exhaustively,  analysed  the  conditions,  and  classified  the 
results  clearly,  his  remarks  being  illustrated  by  a  large 
number  of  diagrams  and  a  few  simple  models.  Unfor- 
tunately, it  was  impossible  in  the  time  available  for  him 
to  read  the  whole  of  the  address,  which,  moreover,  is  too 
long  and  detailed  for  reproduction  in  our  columns  whilst 
the  scarcity  of  paper  under  which  we  labour  continues  :  but 
enough  was  imparted  to  achieve  one  object  of  the  lecture — 
namely,  to  stimulate  the  investigation  of  electrical  problems 
from  a  new  point  of  view — and  abundantly  to  justify  the 
claim  of  the  author  that  there  are  "  wide  fields  for  new 
designs  and  experiments,"  the  cultivation  of  which  may 
lead  to  new  departures  of  which  no  one  can  foresee  the 
limitations. 

Listening  to  the  author's  admirably  lucid  and  masterly 
exposition  of  a  subject  which  in  other  hands  might  have 
tieen  rendered  abstruse  and  tedious  to  the  last  degree,  we 
were  irresistibly  reminded  of  that  other  paper  wh?ch  Mr. 
Atkinson  read  in  1898,  when  he  gave  the  outline 
theory  of  almqst  every  tyjie  of  alternating-current  motor 
that  has  since  been  developed  and  brought  into 
practical  use.  Probably  few  of  our  readers  are  acquainted 
with  that  paper — a  paper  which,  in  view  of  subsequent 
developments,  was  of  the  first  importance,  and  should  have 
been  made  available  to  every  electrical  engineer.  Unfortu- 
nately, it  was  read  before  the  Institution  of  Civil 
Engineers,     and      was,     therefore,      entombed      in     the 


Hints  to  New 
Zealand 
Traders. 


On  another  page  spiKie  is  devoted  tt> 
certain  portions  of  the  report  of  H.M. 
Trade  Commissioner  in  New  Zealand 
(Mr.  R.  W.  Dalton),  which  deals  with 
(ireat  Britain's  position  in  the  machinery  trade  of  that 
Dominion,  and  also  describes  certain  developments  bearing 
upon  future  trade  in  that  line.  The  possibilities  in  con- 
nection with  hydro-electric  enterprise  are  especially  worthy 
of  study.  It  is  clear  that  if  this  country  is  to  succeed  in 
taking  a  proper  share  of  prospective  business  in  machinery 
in  the  Dominion,  no  time  must  be  lost  in  recovering  the 
gi'piind  left  behind  during  the  war,  and  that  to  do  this- 
effectively  a  greater  and  better  organised  effort  will  have  to- 
be  made  than  British  manufacturers  have  ever  before- 
embarked  on  in  that  market. 

Mr.  Dalton  considers  that  the  British  manufacturer, , 
prior  to  establishing  trading  relations,  fails  to  make 
sufficiently  careful  investigations,  and  he  specifies  the 
electrical  machinery  trade  as  constituting  an  example  of 
this  faulty  method.  It  is  of  no  use  ,for  an  exporter- 
supplying  articles  for  which  there  is  a  large  and  scattered 
demand  to  attempt  to  operate  on  the  Xew  Zealand  market- 
exactly  in  the  same  way  as  one  supplying  goods  the  trade  i  11 
which  is  small  and  concentrated. 

Writing  at  a  time  when  peace  could  scarcely  be  con- 
sidered as  within  sight,  Mr.  Dalton  recommended  manu- 
facturers to  complete  their  agency  arrangements,  even  with 
the  mutual  knowledge  that  actual  deliveries  of  goods  could 
not  be  contemplated.  Now,  however,  that  hostilities- 
have  ceased,  this  recommendation  becomes  of  vital  urgency. 
There  are  many  good  firms  in  New  Zealand  who  are 
anxious  to  complete  their  agencies  by  adding  one  or  two  new 
lines ;  but  they  cannot  be  ex'pected  to  wait  indefinitely,  and 
there  are  not  so  many  of  them  that  we  can  afford  to  have- 
them  place  their  services  at  the  disposal  of  our  competitors. 
There  is  need,  too,  for  British  firms  to  be  more  liberal  in. 
their  treatment  of  their  representatives.  American  principals 
have  for  some  time  held  a  vastly  better  reputation  in  this 
respect  than  we  have,  and  on  top  of  this  we  have  latterly 
been  subjected  to  criticism  on  the  score  of  neglect  of  our 
old  agents  who  have  remained  loyal  to  us  during  the  war,. 
when  business  was  at  a  standstill,  and,  consequently,, 
commission  was  not  forthcoming.  , 

.Vot  a  few  British  manufacturers  and  traders  have  hacT 
the  opportunity  of  testing  the  soundness  of  Mr.  Dalton's 
judgment  in  matters  of  export  trade  generally.  There  is 
now  an  opportunity  of  consulting  him  about  the  New 
Zealand  market,  as  he  is  on  a  visit  to  this  country,  and 
invites  callers  to  see  him  (by  appointment)  at  the  Depart- 
ment of  Overseas  Trade,  7.3,  B^inghall  Street,-  E.C. 
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Ix  our  ••  Notes"  to-day  will  be  found 

Restrictiods.  Ministry  of  Munitions  with  regard  to  the 
supply  of  electricity.  A  careful  com- 
parison with  the  terms  of  the  Household  Fuel  and  Lighting 
Order  which  was  issued  in  the  summer  shows  that  the  new 
edict  is  more  precise  and  comprehensive  than  the  former  ; 
it  applies  only  to  electricity,  and  forbids  the  making  of 
new  connections,  the  giving  of  new  supplies,  and  the  use  of 
electricity  for  any  such  purposes.  It,  therefore,  now  makes 
the  consumer  himself  responsible  for.  the  observance  of  the 
rule,  whereas  the  previous  Order  applied  only  to  supply 
undertakers  and  contractors.  It  also  covers  all  uses  of 
electricity,  whilst  the  former  dealt  only  with  lighting  and 
heating.  Moreover,  it  entrusts  the  power  of  granting 
permits  for  the  relaxation  of  the  regulation  to  the  Director 
if  Electric  Power  Supply,  who  is  thus  armed  with  power 
to  veto  every  new  application  for  the  use  of  electricity. 
While  it  by  no  means  follows  that  permits  will  be 
lunreasonably  withheld,  this  further  extension  of  the 
I)irecter's  already  extremely  wide  jwwers  will  not  be 
regarded  without  concern.  That  there  is  a  certain  amount 
of  unrest  iu  electrical  circles  with  regard  to  the  situation 
as  it  relates  to  the  grants  of  permits  for  the  extension  of 
electricity  works  under  the  present  rn/ime  is  indicated  by 
the  circular  of  the  I.il.E.A.  to  Members  of  Parliament, 
which  was  published  in  our  last  issue,  and  it  will  probably 
find  expression  in  the  House  of  Commons  before  very  long. 

The  terms  of  the  circular  are  rather  remarkable  ;  it  will 
be  noticed  that  the  Association  claims  to  represent  "  practi- 
cally the  whole  of  the  electricity  supply  undertakings  in 
Britain  "  !  With  all  due  respect  to  the  Association,  whose 
"  importance  we  fully  appreciate,  we  cannot  admit  the  validity 
of  this  statement.  According  to  the  Board  of  Trade  Com- 
mittee's Report,  in  191(;,  there  were  327  local  authorities 
and  230  companies  operating  undertakings  under  statutory 
authority,  the  capital  expenditure  an  the  former  case  being 
f}b  millions,  and  in  the  latter  3()  millions  sterling  ;  hence 
the  claim  of  the  Association,  even  if  its  memberehip 
embraced  the  whole  of  the  municipal  imdertakings,  would 
appear  to  be  somewhat  exaggerated.  Moreover,  it  is  within 
our  knowledge  that  enormous  additions  have  been  made  to 
municipal  power  stations  duritig  the  war — extensions 
which,  when  fully  disclosed,  will  astonish  the  reader — 
and,  in  the  absence  of  particulars,  we  are  at  a  loss  to 
know  in  what  the  "  lack  of  uniformity  of  treatment " 
that  is  complained  of  consists.  The  Director  has  an 
exceedingly  difficult  office  to  fill,  and  his  decisions  must 
necessarily  have  regard  to  all  the  conditions  to  which  the  war 
has  given  rise,  and  which  cannot  be  equally  familiar  to  his 
critics.  The  fact  remains,  however,  beyond  dispute  that 
•  dissatisfaction  exists  in  certain  quarters,  and  if  it  be  not 
allayed,  the  success  of  the  scheme  for  national  electricity 
supply  may  be  seriously  jeopardised.  It  appears,  therefore, 
that  the  appointment  of  the  Board  of  Electricity  Commis- 
sioners is  a  matter  of  extreme  urgency  ;  it  will  not  do  for 
the  Board  of  Trade  to  delay  action  until  its  scheme  has 
reached  maturity — the  situation  is  developing  with  great 
rapidity,  and  the  importance  of  the  question  cannot  be 
exaggerated.  Demobilisation  will  shortly  commence,  and 
the  change-over  from  the  manufacture  of  munitions  to 
industrial  production  has  already  begun.  We  therefore 
feel  bound  to  urge  the  Board  of  Trade,  with  all  the 
emphasis  at  our  command,  to  lose  not  another  hour  in 
pressing  forward  the  national  scheme,  and,  as  a  first  step,  to 
set  up  the  Board  of  Electricity  Commissioners  at  once, 
even  though  it  be  necessary  to  pass  a  short  Act  of  Parlia- 
ment to  provide  it  with  authority  for  this  purpose. 

The  importance  of  immediate  action  will  be  better  under- 
stood when  we  add  that  it  has  come  to  our  knowledge  that 
directly  hostilities  came  to  an  end  a  circular  letter  was 
addressed  by  the  Ministry  of  Munitions  to  all  the  supply  under- 
takings of  this  coimtry,  inviting  them  to  forward  particulars 
of  any  extensions  of  plant  and  mains  that  they  might  have 
in  view,  especially  such  as  were  unavoidably  postponed 
du'ing  the  war,  in  order  that  urgent  requirements  miglit  lie 


met  as  far  as  possible.  The  establishment  of  a  controlling 
authority,  or  at  least  an  advisory  body,  to  co-ordinate  all 
such  extensions  in  accordance  with  the  national  interests  is 
therefore  a  matter  of  the  utmost  urgency. 


In  view  of  the  prospective  reorganisa- 

Provisional      ^^^  ^^  ^-^^  electric  supply  industry,  and 

of  the  fact  that  the  bulk  of  such  supply  is 

given  under  Provisional  Orders,   it  may  be  of  interest  to 

review  briefly  the  position  in  this  respect  as  it  is  to-day. 

A  supply  of  electricity  to  the  public  is  given  either  by  a 
statutoi7  or  a  non-statutory  undertaking.  The  non-statatory 
undertakings  are  practically  negligible  ;  they  are  small  and 
unimportant,  and  would  number, '  say,  about  JO  or  80. 

As  regards  the  statutory' undertakings,  the  legal  authority 
for  these  may  be  either  a  Licence,  a  Special  Act,  or  a  Pro- 
visional Order.  The  first  method  has  long  been  a  dead 
letter  ;  no  licences  have  been  granted  since  1902,  and  only 
33  licences  have  been  granted  altogether,  none  of  which 
are  now  in  force. 

As  regards  the  undertakings  working  under  Special  Acts, 
these  are  mainly  po_wer  companies  or  undertakings  which 
have  combined  their  electricity  supply  with  gas  or  tramway 
undertakings. 

The  remaining  class  of  statutory  undertaking,  and  the 
procedure  most  favoured,  is  that  of  the  "  Provisional  Order," 
and  it  is  under  such  provision  that  the  bulk  of  the  capital 
invested  in  electricity  supply  has  been  expended. 

The  number  of  Provisional  Orders  in  force  in  1915  was 
881 — 50  in  London  and  825  in  other  parts  of  the  kingdom. 
Of  the  total  of  Provisional  Orders,  425  are  in  the  hands  of 
local  authorities  and  456  in  the  hands  of  companies  or  private 
individuals.  For  some  years  past,  all  important  areas  have 
been  already  covered  by  Provisional  Orders,  so  that 
although  a  good  many  Orders  appear  from  year  to  year, 
these,  in  the  main,  are  either  for  small  towns  or  for  areas 
where  there  is  some  prospect  of  industrial  or  other  develop- 
ment, or  for  extensions  of  existing  OlSers. 

The  total  capital  expended  under  Provisional  Orders  and 
Acts  (company  and  municipal)  is  about  91  million  pounds, 
the  bulk  of  this  being,  of  course,  expended  under  Provisional 
( )rders. 

Since  the  outbreak  of  war  a  good  number  of  applications 
have  been  made  for  Provisional  Orders,  but  these  are  at 
present  hung  up,  pending  legislation  on  the  lines 
of  the  Board  of  Trade  Electric  Power  Committee's 
Pieport.  Among  such  applications  are  a  certain  number 
which  have  been  formally  granted,  but  they  (are  reildered 
inoperative  by  the  insertion  of  a  clause  leaving  the  date 
open  on  which  the  Order  shall  come  into  force.  The  few 
cases  which  have  been  completely  granted  have  each  had 
some  special  circumstances  which  justified  th^ir  exceptional 
treatment. 

The  B.of  T.  Electric  Power  Committee's  Report  contains  one 
or  two  points  of  interest  with  regard  to  Provisional  Orders.  It 
takes  cognizance  of  the  position  of  the  non-statutory  com- 
panies, and  considers  that  these  should  be  put  on  a  legal 
basis.  In  order  to  do  this  at  a  small  cost,  it  recomriiends 
that  any  new  Provisional  Orders  authorising  the  supply  of 
electricity  to  areas  of  a  population  of  less  than  5,000  should 
not  require  confirmation  by  Parliament. 

The  Report  is  also  in  favour  of  the  procedure  by  way  of 
Provisional  Order  being  simplified,  as  recommended  by  the 
Sub-Committee  of  the  Ministry  of  Reconstruction  presided 
over  by  Sir  George  Murray— namely,  the  Acquisition  of 
Powers  Sub-Committee.  This  Sub-Committee  was  appointed 
to  consider  the  question  of  reducing  the  cost  and  simplifyiTig 
the  process  of  obtaining  Parliamentary  powers.  Incident- 
ally, the  Sub-Committee  refers  very  favourably  to  the  pro- 
cedure regarding  Provisional  Orders  as  administered  under 
the  Electric  Lighting  Acts.  But  thj  point  in  this  Report 
■which  is  of  particular  interest  in  the  present  connection  is 
the  recommendation  that  Parliament  should  be  willing  to 
authorise  that  any  Provisional  Order  which  was  unopposed 
might  be  allowed  to  take  effect  without  further  Legislative 
enactment,  after  having  been  laid  before  Parliament  for  the 
prescribed  period. 
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THE     CHARACTERISTICS     OF     THE 
COMMUTATOR     AMPERE-HOUR     METER. 

By  a.  W.  STUBBIXGS. 


TiiK  (.•ouiinutiitur  ainiKTc-hour  meter  formed  the  subject  of 
a  good  deal  of  discussion  some  years  ago,  and  very  varied 
opinions  as  to  its  jwrformance  were  expressed.  Ou  the  one 
hand,  curves  were  published  as  represeutinff  the  average 
performance  of  meters  of  this  class  wiiich  were  so  bad  as  to 
make  it  surprising  that  the  meters  had  any  sale  at  all. 
<  )n  the  other  hand,  the  advocates  of  this  meter  confidently 
predicted  for  them  a  hopeful  future,  and  asserted  that  for 
small  consumers  the  mercury-type  meter  would  soon  be 
considered  obsolete.  Neither  of  these  extreme  opinions 
has  been  justified  by  subsequent  experience.  The  commu- 
tator meter  is  still  used  to  a  considerable  extent  in  this 
country,  and  in  suitable  circumstances  has  given  very  siitis- 
factory  service.  For  accurate  registration  on  small  loads 
the  commutator  meter  has  not  been  found  to  be  entirel}' 
suitable,  on  account  of  the  fact  that  the  low-load  accuracy, 
which  may  be  very  high  when  the  meter  is  new,  rapidly 
falls  oft"  after  the  meter  has  been  on  circuit  for  some 
time.  For  these  requii-ements  the  mercury-type  meter  still 
holds  its  own,  the  commutator  meter  finding  more  useful 
application  on  circuits  where  the  minimum  load  is  fairly 
high. 

The  theory  of  the  commutator  meter  does  not  appear  to 
be  well  understood.  The  writer  has  heard  it  stated  that 
the  addition  of  an  eddy-current  brake  to  a  meter  of  this 
ola.ss  completely  alters  the  form  ot,the  speed-load  character- 
istic. A  speaker  at  the  discussion  on  Messrs.  Ratcliffe  and 
Moore's  paper  on  "  Electricity  Meters,"  read  before  the 
l.E.E.  in  1911,  stated  that  for  maximum  accuracy  the  sum 
of  the  armature  and  shunt  resistances  should  be  made  equal 
to  the  friction  moment,  and  condemned  the  practice  of 
designing  these  meters  with  a  high  armature-  resistance. 
As  these  views  are  more  or  less  misleading,  it  may  be  useful 
to  inquire  briefly,  from  a  theoretical  point  of  view,  into  the 
nature  of  the  characteristics  of  the  commutator  meter. 

The  earliest  meters  of  this  class  consisted  of  a  small 
electric  motor  connected  across  the  terminals  of  a  low- 
resistance  shunt  which  was  placed  in  the  circuit  to  be 
metered.  As  there  was  no  eddy-current  brake,  when  the 
current  was  switched  on,  the  armature  would  commence  to 
rotate,  and  would  accelerate  till  the  armature  current  was 
just  strong  enough  to  develop  sufficient  torque  to  overcome 
the  friction.  Denoting  the  resistance  of  the  armature 
circuit  by  R,  the  resistance  of  the  shunt  by  /■,  ike  total 
Hiix  by  IS,  the  number  of  turns  in  'the  armature  by  n,  the 
friction  torque  by/;  the  currents  in  the  main,  shinit,  and 
armature  respectively  by  i;  c„  and  Ca,  and  equating  the 
tortjue  developed  in  the  meter  to  the  friction  torque,  then  — 

K  B  N  c„  =  /; 

K  being  a  constant.  Equating  the  e.m.f.'s  in  the  shunt 
and  armature  circuit — 

K  B  X  ,„   -I-   Ca  R  =  C,  ;■, 

(„  being  the  angular  speed  of  the  rotor.  Kemerabering 
that  c.  -1-  c,  =  c,  and  eliminating  (.\  from  these  equations, 
we  finally  obtain — 

,„  =  C  /-/K  B  N  —  /(R   +   r){K  B  N)-'. 

If  in  this  equation  /"be  put  equal  to  zero,  the  first  term 
will  give  the  speed  of  the  meter  under  ideid  conditions,  and 
the  percentage  error  of  the  meter  will  accordingly  be  given 
by  the  equation — 

«  =  —  100  {/(K  +  /)/k  b  X  c  /■;. 
From  this  equation  it  is  seen  that  the  en-or  is  inversely 
proportional  to  the  load,  and  the  error  cm-ve  of  the  meter, 
therefore,  is  a  rectangular  hyperbola.  The  error  at  any  load 
will  be  proportional  to  the  friction  and  inversely  propor- 
tional to  the  flux.  Increasing  b  will,  therefore,  not  only 
decrease  the  speed  of  the  meter,  but  will  also  decrease  it? 
inaccuracy.  The  effect  of  varying  r  and  n  is  not  so  simple, 
as  these  quantities-  are  not  necessarily  independent.  If  the 
weight  of  copper  in  the  armature  windings  be  constant,  the 
resistance   of   these   windings    will    then    be   jtroportional 


approximately  to  x-.  Assuming  that  in  these  circumstances 
/■  remains  constant,  it  is  easy  to  show  that  the  erroi-  is  a 
minimum  when  the  armature  resistance  is  e(|ual  to  the  sum 
of  the  resistances  of  the  shunt,  and  the  oonnnntator  and 
brushes.  This  result  is  of  little  practical  value,  as  this 
condition  would,  owing  to  the  small  vplue  of  n,  involve  an 
excessive  speed.  Actually  the  limiting  values  of  ,o/c,  li,  and  r 
are  fixed  by  practical  considerations,  thus  also  fixing  the 
valile  of  N.  The  value  of  R  will  then  depend  maiidy  upon 
the  armature  weight  permissible. 

The  above  expression  of  the  percentiigc  error  of  the 
unbraked  meter  represents  its  initial  inaccuracy  only,  and 
not  necessarily  its  inaccuracy  after  prolonged  service.  In 
course  of  time  not  only  will  the  friction  increase,  but  the 
magnets  will  weaken,  and  the  contact  resLstancc  of  the 
brushes  wilNncrease.  The  effect  of  an  alteration  in  b  will 
be  to  increase  the  ideal  speed  of  the  meter,  and  as  the  meter 
has  been  adjusted  to  I'ead  correctly  at  the  former  speed,  the 
alteration  in  calibration  will  cause  an  error  of  registration. 
As  the  speed,  neglecting  the  error  term,  is  inversely  jirojwr- 
tional  to  the  flux,  a  small  percentage  change  in  b  will  make 
a  similar  percentage  change  in  ,„.  The  effect  of  an  alteration 
in  R,due  to  increased  brush  friction,  will  not  affect  the  calibra- 
tion of  the  meter,  and  will  only  affect  the  error  term.  A 
small  percentage  increase  in  r  will  therefor^cause  an  approxi- 
mately equal  percentage  increase  in  the  percentage  error, 
the  magnitude  of  the  effect  being  negligible.  An  increase 
of  10  per  cent.,  for  instance,  in  the  value  of  R,  will  mean 
that  a  meter  having  an  error  of  3  per  cent,  will  have  this 
error  increased  to  about  3"3  per  cent.  The  comparatively 
small  effect  of  a  change  in  the  contact .  resistance  of  the 
brushes  in  an  unbraked  meter  is  worthy  of  note. 

The  speed  of  the  unbraked  meter  with  permanent  magnets 
of  ordinary  size  is  very  high,  and  in  most  meters  this  sjieed 
is  reduced  by  the  addition  of  an  eddy-current  brake  moving 
in  the  field  of  the  driving  magnet.  In  meters  having  a 
disk-shaped  armature,  the  aluminium  casing  containing  the 
coils  serves  as  the  brake.  The  effect  of  the  brake  is  to 
reduce  the  speed  of  the  armature  till  sufficient  current  flows 
to  develop  a  torque  equal  to  the  sum  of  the  friction  and 
bmkiiig  torques.  Equating  these  torques,  we  have,  »i  being 
a  constant  depending  upon  the  shape  and  material  of  the 
brake — 

»  K  B  X  c„  =  f  +  m  IS-  („, 

and  K  B  N  to  +  Ca  R  =  Cs  ' . 

Eliminating  Ca  from  these  two  equations,  we  finally  obtain — 

w-  =  {  K  B  n'c  /■  —  /  (R    +   ;•)}/{  (K  B  X)'-    -f    IH  B^  (R  -|-  ;•)  } . 

The  speed  of  the  meter  has  thus  been  reduced,  the  ratio 
of  the  unbraked  to  the  braked  speed  being — 
1  -f  m  (R  -f  r)/K-  N-. 

The  jiercentage  eia'or  of  the  meter  will  be — 
■  —  100  {/(R  -f-  >)/k  b  X  c  /■}. 

This  expression  is  the  same  as  that  obtained  for  the 
unbraked  meter.  The  eft'ect  of  adding  the  brake  has  been, 
therefore,  merely  to  lower  the  speed,  the  initial  accuracy  of 
the  meter  remaining  the  same. 

The  ideal  speed  of.  the  braked  meter  can  be  written  as 
K  X  c  ;-,B  ;  K*  X-  -f-  m  (R  -I-  /■))-.  The  effect  of  a  diminu- 
tion in  B,  through  the  gradual  weakening  of  the  permanent 
magnets  will  be  to  alter  the  ideal  speed  of  the  meter,  and  to 
introduce  an  error  of  registration  equal  to  the  percentage 
change  in  b.  It  will  also  be  noticed  that  R,  the  armature 
resistance,  appears  in  the  expression  for  tlie  ideal  speed. 
Any  change  in  R,  due  to  increase  in  brush  contact  resist- 
ance, will  therefore  alter  the  calibration  of  the  meter  by  an 
amdiint  depending  upon  the  braking  effect.  The  error  of 
registration  caused  by  such  alteration  of  r  will,  therefore, 
be  appreciable,  and  for  this  reason  it  is  necessary^  braked 
meters  to  have  a  fairly  high  armature  resistanceT^n  order, 
that  a  change  in  the  brush  contact  resistance  will  produce 
but  a  small  percentage  change  in  r.  ,  In  this  respect  there 
is  then  a  marked  difference  between  meters  of  the  braked 
and  unbraked  types. 

It  is  now  well  known  that  a  mercury  type  shunted  meter 
will  register  acem-ately  on  varying  loads.  Since  in  the 
commutator  meter  the  control  is  partly  effected  by  the  baek 
■E.M.F.  of  the  armature,  the  behaviour  of  the  meter  on  vary- 
ing loads  is  worthy  of  investigation. 
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If  L„  and  lii,  be  the  coefficients  of  self-iuduction  of  the 
shunt  and  armature  circuits  respectively,  we  have,  equating 
B.Ji.K.'s,  foi'  any  conditions — 

C,  r  +  U  ■  (/  C.jdf  =  Ca  E  +  L,. :  (/  c^jdf  +  K,  ,„. 
Substituting  (c  —  c„")  for  r„  multiplying  throughout  by  dt, 
and   integrating  between   the  limits  t,  and  T.,  at  each  of 
which  times  c  ^  0 — 


(R  +  '■) 


/'-"■ 


(//   +   K  «, 


i: 


wlieic  1^  is  the  total  quantity  of  electricity  that  has  pa.ssed, 
and  H  is  the  augle  turned  through  by  the  armature.  The 
equation  of  motion  of  the  moving  element  can  be  written, 
I  being  its  moment  of  inertia— 

h  Ca  =  ;;;,  o)  +  I  .  rf  o/'/''. 
•Multiplying   by  dt,  and  integrating  as  before  between 
T,  anil  T.,  at  each  of  which  times  the  armature  is  at  rest — 

c.  dt  =  m,  elf'. 

Combining  the  second]  and  fourth  equations  of  this  para- 
graph— 

y  =  e  {K,//  +  m,  (R  +.r)j}jr}  ,- 
and  this  equation  is  precisely  similar  to  that  which  would 
be  obtained  on  the  assumption  of  a  constant  current.     The 
commutator    meter  will,  therefore,  register   accurately  on 
varying  loads. 

Since  the  ideal  speed  of  the  linbraked  meter  is  c  rJK  b  n, 
by  making  the  shunt  of  a  material  of  negligible  temperature 
coefficient,  the  effect  of  temperature  on  the  accuracy  of  the 
meter  will  be  very  small,  such  effect  only  taking  place  in 
the  error  term.  The  speed  of  the  braked  meter,  neglecting 
the  back  e.m.v.  of  the  armature  can  be  wTitten  as, — 
«  =  K, .  r  /,/(R   +   r), 

where  p  is  the  volume  resistivity  of  the  material  of  the 
brake.     If  „.  be  the  resistance  temperature  coefficient  of  this^ 
material,  /j  that  of  the  armature  windings,  and  //  the  ratio 
of  armature  resistance  to. shunt  resistance,  it  is  easy  to  show 
that  the  temperature  coefficient  of  the  meter  is — 

fi  .  nj(n  +  1 ). 

As  ,,  and  fi  usually  apply  to  copper  and  aluminium  res])ec- 
tively,  and  7i:{)i  +'l)  is  nearly  equal  to  unity,  this  tempera- 
ture coefficient  can  be  made  negligibly  small.  The  effect  of 
the  back  k.ii.f.  of  the  armature  will  be  to  cause  an  apparent 
increase  "of  >/.  The  above  approximate  value  is  thus  worse 
than  the  actual  value. 


A     SIMPLE     CHRONOGRAPH. 

Bv  C.  W.  MARSHALL. 


It  is  now  generally  recognised  to  be  essential  for  all 
electricity  supply  undertakings  to  "have  accurate  data  as  to 
tie  characteristics  of  their  oil  switches.  Data  regarding 
new  switches  can  be  obtained  from  the  manufacturers,  but 
3lder  types  must  be  investigated  by  their  owners.  The 
ipparatus  described  has  been  found  very  serviceable,  and 
•an  \)c  thoroughly  recommended  as  a  cheap  and  reliable 
iiticlc.  Practically  no  skill  is  required  either  to  build  or 
rate  it.  Referring  to  the  figure,  a  is  a  gramophone 
:.  such  as  can  readily  be  purchased  second-hand  for  a 
'■«  :^hillings,  I!  is  a  drum  taken  from  an  obsolete  recording 
luirneter,  and  fitted  on  the  gramophone  record  turntable  : 
■  n  )•:  is  a  three-element  lever  system.  The  long  arm  is 
iiii'l'-  in  sections,  for  convenience  in  transport.  When 
•'^tiiiLC  the  speed  of  a  switch,  the  sliding  saddle  d  is  con- 
ii'i  tij  to  a  convenient  point  on  the  switch  mechanism,  and 
III'  1'  iigth  of  the  lever  is  adjusted  so  iis  to  give  a  suitable 
i;t\(  1  to  the  recording  pencil  which  is  at  c. 

I'hc  drum  is  then  set  to  revolve  at  a  speed  commensu- 

itr  with  that  of  the  apparatus  under  test,  and  "opening" 

closing''   curves   -of    the   switch  can   be   taken  as 

•<•(].     Experience  has  shown  that  a  drum  peripheral 

of     ;")(}   cm./sec.    gives    excellent   results   with    the 

types  of  oil  switch  ;    but  even  a  very  cheap  motor 

li'ive  the  drum  at  500  cm./sec.  if  necessary.     A  very 

ying  feature  of  the  motor  is  its  constancy  in  speed 

long   intervals,  and    cyclic   irregularities  are   quite 


negligible.  This  renders  it  (juite  unnecessary  to  lit  any 
additional  apparatus  to  mark  the  time-co-ordinates  directly 
on  the  record  except  in  specially  important  cases.  In  such 
cases  the  ingenious  appliances  described  by  Dr.  Garrard  in 
a  recent  paper  to  the  I.E.E.  could  be  used.  Metallic  paper 
is  generally  used  in  conjunction  with  a  silver  point,  and 
the  records  obtained  in  this  way  are  very  satisfactory.  The 
paper  is  fitted  on  the  drum  by  two  rubber  bands,  one  being 
at  the  top  and  the  other  at  the  bottom. 

The  apparatus  could  be  made  more  compact  if  spiral 
records  were  considered  allowable,  as  the  charts  could  be 
put    directly   on    the   gramophone   turntable.     The   form 


^ 


A  Simple  Chbonoubaph. 

described  is,  howBver,  somewhat  more  convenient  when 
space-time  curves  are  being  differentiated  to  give  velocity- 
space  curves. 

The  fitting  shown  at  f  is  used  for  determining  the  times 
of  action  of  relays,  fuses,  &c.  The  fuse,  for  example,  is 
connected  in  series  with  the  energising  coil  of  the  electro- 
magnet. When  the  current  is  switched  on,  the  pencil 
c'  comes  into  contact  with  the  revolving  drum,  and  when  the 
current  is  inten-upted  by  the  blowing  of  the  fuse,  c'  leaves 
the  paper.  The  length  of  the  line  is  a  measure  of  the 
time  taken  to  blow  the  fuse.  For  convenience  in  obtaining 
"  fusing-current "  "  time "  curves,  the  height  of  f  is 
variable. 


PROPOSED     EXTENSIONS 
STOKE-ON-TRENT. 


AT 


The  Count.v  Borough  Council  on  October  .30th  considered  Sir 
John  Snell's  report,  to  whom  had  been  referred  the  Elec- 
tricity Committee's  proposal  to  spend  ±'110,000  on  extending 
the  centi-aJ  power  station.  The  reporti  dealt  with  (1)  the 
cause  of  the  annual  deficit  in  the  working  of  the  electricity 
department;  (2)  the  necessity  or  otherwise  of  the  proposed 
extension  of  the  central  ix)wer-house  and  of  the  proposed 
H.T.  main  to  the  Denbigh  Castle;  (3)  the  proposal  to  add  a, 
uniform  percenta.ge  to  both  lighting  and  power  rates,  and 
whether  some  differentiation  .should  be  made  between  the 
tw^  classes  of  supply;  (4)  the  future  pasition  of  Stoke  arising 
from  the  probable  action  to  be  taken  throughout  the  country 
as  a  result  of  the  report  of  the  Electric  Power  Supply  Com- 
mittee of  the  Board  of  Trade;  (5)  the  Corporation's  relations 
with  the  tramway  undertaking.  The  position  was  rendered 
more  complex  by  reason  of  the  existence  of  five  power  sta- 
tions and  four  separate  distribution  districts  anA  systems.  A 
summary  of  the  conclusions  and  recommendations  of  the 
report  is  as  follows  : — ■ 

The  net  loss  of  ^3,769  for  the  financial  year  ending  March 
31st  last  arose  partly  from  the  awards  of  the  Committee  on 
Production  and  of  Sir  George  A.skwith  ante-dated  to  Sep- 
tember l.st  and  October  1st,  1917,  respectively,  and  partly 
from  the  insufficient  increase  added  to  charges  made  to  con- 
sumers.* Several  months'  notice  had  to  be  given  of  any  in- 
tended increa.se  in  charges,  and  thus  no  special  addition 
could  have  been  made  in  1917-lS  to  cover  the  wages  awards. 
The  increa.sed  charges,  which  from  Augu.st  1st  last  amounted  to 
7-5  per  cent,  on  pre-war  rates,  .should  guard  against  any  deficit 
during  the  current  year.  The  puldic  must  realise  that  coal 
had  risen  from  a  pre-war  average  of  lis.  yd.  per  ton  to  an 
average  to-day  of  '24s.  Sd..  an  increa,se  of  116  per  cent,  (the 
actual  price  at  the  central  station  being  over  29s.  per  ton), 
tliat  wages  had  risen  >ove.)'  '20  per  cx;nt.  during  the  last  year, 
and  that  interest  ou  -capital  wa,s  seriously  higher.  Therefore 
i-harges  to  consumers  should  be  reasonably  increased  to 
cover  these  costs..  Instead  of  the  uniform  75  per  cent,  which 
the  Corporation  had  added  to  all  consumers'  accounts, 
lighting  consumers  should  have  been  charged  with  87  pel 
cent,  increase,  and  [xiwer  consumers  72  per  cent.  These 
additions  should  give  the  .'siuie  result  as  the  uniform  7.5  per 
cent,  all  round.  As  a,  matter  of  policy,  however,  the  latter 
increase  'should  remain  unaltered,  at  any  rate,  for  the  cur- 
rent year. 

There  were  certain  pre-Pederation  contracts  in  the  Burslem 
area  on  which  the  Corporation   was  losing  heavily.      They 
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iiugbt  never  to  have  been  entered  into  at  the  low  pnces 
contracted  for,  as  it  would  not  have  Ixvn  possible  tor  the 
small  Bursleni  station  to  have  ever  supplied  |x>\vor  at  Jd. 
The  charges  to  consumeTS  differed  in  each  <if  the  lour  dis- 
trict's to  an  absurd  and  entirely  unnecessaiy  degree  and  the 
time  had  now  como  when  the  scales  of  charges  should  be 
jiiade  uniform.  ITje  present  time  afforded  an  excellent  oppor- 
tunity to  prepare  for  such  a  change,  and  a  scale  of  chaa-ges 
could  be  judiciously  fitted  to  meet  all  cases. 

There  were  five  systems  now  being  worked  within  the 
Borough  viz.:  3-pha8e,  50  cycles;  1-phase,  100  cycles;  and 
1.  c  4(J0,  460,  and  440  volts  respectively.  The  efficiency  of 
distribution  was  70  per  cent.  The  sooner  those  distribution 
,systeni.<!  were  urtified  the  better.  In  the  first  place,  certain 
of  the  single-phase  sub-stations  should  be  changed  over  to 
the  50-c.ycle  system,  and  supplied  from  tlic  coutnxJ  powcr- 
liou.<«  without  a  double  tninsforiiiation.  Thai  iniprovoment 
lould  onlv  be  carried  out  gradually,  but  when  completed 
would  save  over  3.000  tons  of  coal  i)er  annum  by  shutting 
down  the  steam  plant  in  the  original  Hanley  station.  The 
whole  of  the  d.c.  consumers  ought  graduaUy  to  be  changed 
to  the  pressure  of  480  volts,  and  the  other  two  pressures 
elinunatcd;  the  necessity  for  that  improvement  was,  how- 
ever, not  pressing.  Though  the  several  stations  were  not 
strictly  comparable,  the  coal  consumption  per  unit  at  Burs- 
lem,  Hanlev,  Longton,  and  Stoke  was  much  higher  than  at 
the 'ceutral'-station.  Had  it  been  possible  to  generate  all  the 
euergj-  at  the  latter  &-tation  in  1917-18,  instead  of  at  five 
different  jilaces,  there  would  have  been  a  saving  of  at  least 
.■).700  ton.s.  or  £5,195— although  the  coal  cost  per  ton  de- 
livered was  lower  at  the  local  station.s  than  at  the  central 
station.  Could  that  end  have  been  attained,  the  total  saving 
woiild  have  amounted  to  ±'ll,40tt  per  annuin ;  there  could 
bo  little  doubt  as  to  the  conectness  of  that  figure. 

The  fcite  of  the  central  power  station  was  not  a  fortunate 
one  for  a,  large  station;  the  canal  water  apparently  could 
only  be  used  through  the  agency  of  cooling  towers,  and  the 
amount  of  make-up  water  was  strictly  limited.  The  station 
was  on  the  top  of  a  hill,  with  the  boilers  at  the  highest  part 
of  the  site.  All  coal  had  to  be  carted  at  considerable  cost, 
which,  however,  might  be  .somew  hat  reduced  by  the  u.'se  of 
electric  vehicles.  The  design  of  the  station  did  not  lend 
itself  conveniently  to  extension  for  large  units,  and  facilities 
for  coal  storage  were  quite  inadequate.  The  Corporation  was 
iini.  jiif-tifjed  in  incurring  a.ny  expenditure  other  than  was 
ab&iitutely  necessary"'  upon  a  station  which  would  I'ertainlv 
be  outgrown  in  a-  few  years'  time  It  was,  nevertheless. 
essentia!  to  concentrate  the  generating  plant;  ]ust  sufficient, 
nlant  should  be  added  to  the  central  station  at  the  lowest. 
nossible  cost.  Steps  should  be  taken  at  the  same  time  to 
secure  an  adequate  site  elsewhere,  with  the  best  water  and 
coaling  facilities,  so  that  after  the  war  a  station  might  be 
erected  containing  large  units  and  all  modern  appliances. 
Inquiries  ought  to  be  made  as  to  the  availability  of  waste 
heat  from  the  blast  furnaces  or  local  coke  ovens,  as  those 
sources  of  energy  ought  to  be  utilised  to  the  advantage  of 
the  suppliers  and  the  public. 

The  total  load  in  1917-18  was  4,419  Kw.,  and  it  was  esti- 
mated there  would  be  a  new'  maximum  load  of  6,2.50  KW. 
in  19-2-2-23.  With  the  completion  of  the  present  3,000-KW. 
extension  and  the  iiddition  of  another  3.0(X)  KW.  the  station 
would  be  able  to  meet  the  demand  for  another  two  or  three 
years.  The  i)re.sent  boiler  capacity  was  insufficient,  and  three 
new  boilers  of  '25,000  lb.  each  should  be  added.  No  more 
than  was  absolutely  necessary  .-should  be  s]jent  on  extensions 
to  buildings;  it  was  lamentable  to  think  that  there  was  the 
old  Hanley  station  next  door,  of  which  some  use  could  not 
l)e  made.  Two  new  cooling  towers,  each  of  200,000  gallons, 
were  required.  Owing  to  the  present  cost  of  wood,  the 
po.sMbihty  of  u.siug  canal  water  direct  or  a  cooling  pond 
with  sprinklers  should  be  cou.sidered.  The  necessary  changes 
at  the  local  stations  would  involve  a  third  600-kw.  converter 
and  switcbgear  at  each  station  Some  further  development 
of  the  general  h.t.  cable  system  would  also  be  required  for 
some  time  to  come.  A  proper  protective  system  ought  to  be 
included  for  the  h.t.  cables;  partial  provision  had  already 
lieeu  made  for  that,  but  the  then  director  of  electric  power 
supply  postponed  the  proposal  to  complete  the  scheme. 

The  total  cost  of  the  extension  and  improvements  (pos- 
sibly reduced  to  £'89,000)  would  be  .£102,000,  the  capital 
charges  on  which  would  be  covered  by  the  saving  previou.sly 
referred  to,  and  there  would  be  a  net  surplus  to  carry  for- 
ward. 

Stoke  was  30  miles  from  any  other  large  electrical  under- 
taking, and  it  was  not  likely,  therefore,  to  be  included  within 
any  new. and  larger  electrical  district  which  might  be  set  up. 
With  the  expansion  of  the  future,  the  Corporation  would  be 
a.sked  to  undertake  the  supply  of  electricity  within  a  radius 
of  10  or  15  miles  from  the  borough.  The- H.T.  swstem  was  of 
the  right  kind,  collieries  were  actually  within  the  district. 
and  the  sole  difficulty  was  the  want  of  amjile  condensing 
water.  It  would  tw  advisable  for  the  CoriY)ration  to  be  pre- 
pared with  a  well-considered  scheme  for  .submission  to  the 
Electricity  Commissioners  when  that  bodv  was  set  np,  and 
there  was  no  time  to  be  lost. 

The  tramways  were  considered  as  a.  probable  consumer. 
TJe  Corporation  had  the  right  to  purchase  the  greater  part 
of  the  system  in  1924,  and  the  other  parts  in  1932.  It  would 
he  in  ihp  public  interest  if  the  Coip.<rnti-n.  would  now 
ne;-*    •  "'    t!,e  company  (o)  to  -.••■.    '         •  -?nt  the  datd 


for  the  purchase  of  the  whole  system;  (6)  to  shut  down  the 
company's  two  small  generating  stations,  and  to  purchase 
energy  from  the  Corporation. 

After  considering  the  reiwrt  the  Council  decided  to  pro- 
ceed with  tho  expenditure  of  .i'102,000  for  extending  the 
central  power  station,  and  postponed  the  question  of  a  new 
Station  on  another  site. 


THE     TRADE     OF     NEW     ZEALAND. 


Till',  following  extracts  of  interest  to  the  electrical  and  allied 
trades  have  been  taken  from  the  recently-issued  report  ol 
11. M.  Trade  Commissioner  in  New  Zealand  (Mr.  K.  W 
Dalton).  The  full  reiwrt  may'  be  obtained  from  the  Sta- 
tionery Office,  price  3d.    (Cd.  9175.) 

Machinery  Imports. — 'This  is  tho  first  year  in  which  the 
imports  of  mai-hineo'  from  the  United  States  have  exceeded 
tho.se  from  the  United  .Kingdom.  Since  1914  the  share  of 
the  United  States  in  the  total  trade  in  this  class  advanced 
from  24.6  per  cent,  to  41.2  per  cent.,  while  in  the  same  time 
the  share  of  the  United  Kingdom  has  declined  from  59.0  per 
lont.  to  39.9  per  cent.  If  one  could  regard  the  future  in  this 
trade  with  satisfaction  the  position  would  not  be  as  disquiet 
ing  as  it  seems,  but,  as  a  matter  of  fact,  it  will  probably  be 
in  this  hue  that  British  manufacturers  will  bo  hardest  put  to 
it  to  recover  lost  ground.  Since  I  came  to  New  Zealand  I 
hn,ve  lefeired  repeatedly  to  the  question  of  our  position  in 
the  engiiieermg  and  machinery  trades,  both  in  published  re- 
l>orts  and  in  confidential  reports  to  the  Board  of  Trade.  It 
is.  perhaps,  unnecessary  to  cover  the  .same  ground  again,  but 
I  would  urge  that  previous  suggestions  made  by  me  should 
be  given  the  most  careful  attention.  As  I  have  frequently 
ixjinted  out,  our  position  is  particularly  weak  in  certain 
machinery,  and  in  some  we  do  practically  no  business  at  all 
even  in  normal,  times.  In  some  cases  the  reason  is  that  our 
firms  have  not  attempted  to  make  certain  machines  on  a 
\comp'ctitive  basis,  but  in  others  it  seems  only  too  true  that 
our  agency  systems  and  pioneering  work  are  not  as  thought 
fully  planned,  or  as  energetically  carried  out,  a's  they  should 
be.  .4fter  the  w'ar  there  will  be  a  considerable  opportunity 
here  lor  the  sale  of  machinery  and  plant,  in  connection  both 
^^■lth  the  development  of  indu?t.nes.  whether  primary  or 
secondary,  and  with  the  executionof  public  ■norks  which 
are  admitted  to  he  urgently  necessary.  It  is  not  safe  to 
imagme  that  because  this  is  a  British  Dominion  our  trade 
here  must  necessarily  be  safe.  .Ajmerican  firms  have  not  only 
eecured  some  of  their  n^ost  valuable  trade  since  the  w-ar 
in  British  Dominions,  but,  apparently,  tjiey  have  also  de- 
signed and  organised  to  do  so.  I  boiie  that  firms  and  asso- 
ciations at  home  will  realise  this,  and  will  take  steps  to  se* 
tha.t,  as  soon  as  the  war  is  over,  if  not  before,  expert  investi- 
gations are  made  and  plans  laid  to  go  more  energetically  into 
this  branch  of  trade  in  New  Zealand. 

The  imiK>rts  of  elecirical  machinery  from  the  United  States 
increased  from  £60,701  in  1914  to  £113,615  in  1917,  while 
those  from  the  United  Kingdom  decreased  from  £392.168  to 
£305,249.  I  have  reported  at  length  to  tho  Department  of 
Overseas  Trade  on  the  subject  of  the  development  of  the 
electrical  trade  in  New  Zealand  and  the  comi^etition  of  the 
ITjiited  States.  The  question  is  also  I'eferred  to  in  my  last 
annual  report.  .Japan  has  increased  her  trade  in  insulated 
lahle  and  wire  from  £8,853  in  1916  (the  fir.?t  year  in  ivhich 
Japan  supplied  this  market)  to  £10,052  in  ]917.  I  am  told 
that  the  wire  supplied  from  .Japan  is  not  at  all  satisfai-tory. 
Hydro-Electric  Developments. — The  development  of  roads 
.Tud  railways  will  call  for  urgent  attention,  but  it  seems 
likely  that  the  chief  part  of  the  public  works  programme  ot 
the  Government  will  be  the  utilisation  of  water  powers  for 
the  production  of  electric  energy.  This  matter  was  referred 
to  at  some  length  in  my  last  annual  report,  and  it  is  one 
to  which  firms  at  home  should  give  the  closest  attention.  The 
hydro-electric  works  at  Lake  Coleridge  have  been  so  success- 
ful that  not  only  is  the  Government  convinced  by  its  suc- 
cess of  the  practicability  of  developing  other  .schemes,  but 
the  general  public  is  prepared  to  press  the  authorities  (and 
is  already  pressing  them)  to  proceed  with  the  Large  pro- 
fjramme  which  has  been  d^wn  up.  The  programme  provides 
for  a  series  of  .schemes  designed  to  supply  the  whole  of  the 
North  Island  -ivith  hydro-electric  iwwer  from  three  sources 
eventually  to  be  linked  together.  'Ihe  Chief  Elecfrical  Engi- 
neer to  the  Government,  in  a  report  on  the  possible  develop- 
ment of  hydro-electric  schemes  in  the  North  Island,  sug- 
gested the  utilisation  of  waters  of  the  M^ngahao  River,  the 
Waikato  Itiver,  and  J^^ake  Waikaremoana,  the  first  to  supply 
the  south-east  and  i  south-west,  the  second  the  centre  ana 
north-west,  and  the  third  the  north-east  of  the  North  Island. 
Jr.  was  suggested  that  the  first  two  should  be  proceeded  with 
at  the  earliest  possible  moment,  and  that  the  third  should 
be  deferred  until  railway  communication  in  the  Hawkes  Bay 
and  Poverty  Bay  districts  had  been  improved.  Considerable 
pressure  is  being  put  on  the  Government  to  proceed  with 
an  these  schemes  at  once.  Whether  the  Government  decldef 
to  proceed  with  all  three  schemes  together  or  not,  it  seemf 
certain  that  the  first  two  will  be  undertaken  as  soon  as  poS' 
sible.    It   nould  seem,  moreover,  that  New  Zealand  is  cor- 
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(ain  to  witness  an  era  of  hydro-electric  development  on  a 
large  scale.  I  cannot  too  strongly  urge  upon  firms  at  home 
the  desirability  of  watching  this  development  closely,  in  order 
that  they  may  get  a  reasonable  share  of  the  work  which  will 
lie  oftering.  It  is  believed  here  faiily  widely  that  foreign 
lirms  have  praetically  a  monopoly  of  experience  in  high-ten- 
sion water-power  schemes.  Foreign  firms,  too,  are  well  re- 
presented, and  have  been  able  to  consoUdate  their  position 
in  the  market  during  the  war.  Consequently,  if  British  firrns 
are  to  obtain  a  reasonable  share  of  the  business  which  will 
undoubtedly  offer,  it  will  be  necessary  to  show  considerable 
activity. 

So  far  as  the  Lake  Coleridge  scheme  is  conceiitfd,  it  may 
safely  be  said  that  the  development  of  the  use  of  energy  in 
the  district  covered  is  only  limited  by  the  inadequacy  of  the 
available  supply.  The  Christchurch  district  is  convinced  of 
the  value  of  electi-icity  for  all  purposes,  and  the  Government 
has  found  it  necessary  to  limit  new  installations  until  the 
water-power  works  can  be  extended.  It  is  anticipated  that 
the  scheme  will  give  rise  to  considerable  development  of 
industries  which  are  helped,  or  are  made  possible,  by  the 
availability  of  electric  ix>wer.  It  is  also  proposed  to  utilise 
rlectric  energy  extensively  for  agricultural  and  dairying  pur- 
jiases,  and  a  beginning  in  this  direction  has  already  been 
made.  The  Christchurch  City  Council  is  most  enthusiastic 
in  its  aiavocacy  of  the  use  of  electric  power,  and  is  giving 
every  facility  "(subject  to  the  limitation  of  supply)  for  new 
installations  and  for  the  development  of  new  uses;  it  is  also 
giving  special  service  to  encourage  the  use  of  electric  vehicles 
for  transportation  and  delivery  purpo.se.=.  The  Government 
engineers  (Mr.  Evan  Parry  and  ]SIr.  Laurence  Birks)  are 
giving  every  possible  assistance  throughout  the  district  to 
new  industries  depending  on  electricity,  and  are  closely 
watching  and  encouraging  distributing  enterprises  which 
have  been  initiated  or  are  proposed.  The  total  installed  capa- 
city of  the  Lake  Coleridge  works  is  now  8,000  H.P.,  but  an 
additional  ujiit  is  on  order  having  a  capacity  of  4,000  H.r. 

The  folloT\-ing  extract  from  the  Public  Works  Statement 
jiresented  to  Parliament  in  the  middle  of  1917  will  give  an 
indication  of  the  development  of  the  Lake  Coleridge  scheme:  — 

Ihc  financial  results  of  file  rear's  operations  mav  he  considered  satis(:ir- 
u.ry.  and  a  balance  of  £7,865  was  carried  to  the  net  revenue  account.  The 
I'tospects  for  the  present  year  are  promising,  and  there  is  every  indication 
,it  present  that  the  undertaking  will  earn  sufficient  to  meet  interest  charges 
Liid    depreciation    as    well    as    working    expenses. 

During  the  year  the  feeder  lines  have  been  extended  from  Belfast  to 
Kaiapoi,  but  owing  to  the  lack  of  material  and  other  considerations  exten- 
sions in  other  directions  Iiave  had  to  be  postponed.  Urgent  requests  'have 
l...-n  received  from  Akaroa,  Southbridg-',  Leeston.  Timaru,  and  other  muni- 
•  ipalities  and  districts  on  the  route  of  the  transmission  line  from  Christ- 
■  liurch  to  Timaru,  but  it  has  been  impossible  to  comply  with  these  requests. 
I  he  demand  fcr  power  threatens  to  exceed  the  capacity  of  the  present  machi- 
nery, and,  having  Tegard  to  the  difficulty  of  obtaining  delivery  of  machinery 
:ind  plant  on  order  to  cope  with  the  demand,  the  Department  has  declined 
fur  the  present  to  enter  into  fresh  contracts  of  any  magnitude.  A  request 
lias  also  been  addressed  to  the  Christchurch  City  Council  and  other  local 
.luthorities  taking  a  supply  from  the  Department  to  e,"?ercise  restraint  in 
making    new    contracts. 

In  order  to  tide  over  the  difficulty  of  shortage  of  plant,  and  to  enable  the 
Department  to  place  the  whole  of  the  machinery  in  Lake  Coleridge  in  ser-. 
vice,  a  contract  is  being  negotiated  w-ith  the  Christchurch  Tramway,  Board 
and  with  the  Christchurch  City  Council  for  the  use  of  their  steam  plant  for 
stand-by   purposes. 

Apart  from  the  schemes  definitely  proposed,  other  dis- 
tricts in  New  Zealand  are  pressing  for  works  to  meet  their 
neetls.  Amongst  these  the  Southland  district,  largely  through 
the  activities  of  the  Southland  League,  hopes  to  proceed  with 
its  own  scheme  to  meet  urgent  needs  pending  the  inaugura- 
tion of  a  Government  scheme.  Powers  are  being  sought  for 
this  pm-pose.  and  if  these  powers  are  given  a  steam  plant 
will  be  installed  to  serve  the  greater  part  of  -the  southern 
district  of  the  South  Island. 


THE     DYNAMICAL     THEORY     OF     ELECTRIC 
ENGINES. 


The  tenth  Kelvin  Lecture  was  dehvered  before  the  Institu- 
tion of  Electrical  Engineers  on  November  7th  by  Mr. 
Llewelyn  B.  Atkinson,  M.I.E.E.,  who  .said  that  the  prodi- ' 
gious  growth  of  electrical  science  and  its  apjilications  made, 
ill  diffif.ult  for  the  younger  generation  of  electrical  engineers 
111  reah.'^e  what  Kelvin  wa.'-  vf  vA'hat  he  did  for  electrical 
science  between  the  years  184-?  and  1S9.T ,  m  his  own  experience, 
there  were  many  of  the  present  generation  of  electi'ical  en- 
gineers who  were  quite  ignorant  of  some  of  the  scientific 
truths  which  Ijird  Kelvin  iircsniipd  fo  llic  worid.  He  1her<-- 
lore  purposed  lo  concentrate  attendou  upon  one  of  siirli 
fruths,  and  its  lesults,  which  he  thought  -n-a-s  and  had  been 
overlooked  and  ignored. 

in  185S  Lord  Kelvin,  then  Professor  WiUiam  Thomson, 
read  a  paper  before  the  Glasgow  Philosophical  Society  on 
the  "Mechanical  Values  of  Distributions  of  Electricity,  Mag- 
netism, and  Galvanism,"  in  which  he,  for  the  first  time, 
enunciated  the  principle,  that  every  distribution  of  electricity, 
magnetism,  or  electric  currents  had  a  definite  energy  value 
which  was  calculable,  and  he  gave  expressions  for  some  of 
these  val\ies.  This  paper  of  Kelvin's  was  the  first  definite 
statement  giving  the  method  of  calculating  the  energy  related 
to  electrical 'and  magnetic  conditions. 

The  original  paper  wjis  divided  into  three  heads.  The 
first  dealt  'with  electrostatically  charged  bodies.  He  said  :  — 
"Th(»  mechanical  viiluo  of  ;iiiv  eli^ctriticatinn  of  a  conductor 


ha:S  a  perfectly  definite  character  or  may  be  calculated  by 
means  of  foi-mulffi, demonstrated  in  this  communication.  The 
simplest  case  is  that  of  a  single  conductor  insulated  at  a 
distance  from  other  conductors,  or  with  only  uninsulated 
•conducting  matter  in  its  neighbourhood.  In  this  case  the 
mechanical  value  of  the  electrification  of  the  conductor  is 
equal  to  half  the  square  of  the  quantity  of  electricity  multi- 
plied by  the  capacity  of  the  conductor.". 

Later  on  he  g'ave  the  general  case  of  a  system  of  electrified 
conductors  and  showed  that  the  general  expression  for  the 
energy  W  was 

w  =  i;  (q  v), 

where  Q  was  the  quantity  of  electricity  on  each  conductor 
and  V  the  potential  of  the  charge. 

The  pai>er  then  passed  on  to  tlie  case  of  the  mechanical 
value  of  magnetism.  By  a  very  subtle  process  of  reasoning 
Kelvin  arrived  at  the  result  that  if  W  was  the  total  energy 
in  a  given  volume  of  magnetic  material,  E  the  magnetic 
force,  and  k  the  permeability,  every  element  of  volume  con- 
tained energy  proportionate  to  the  square  of  the  magnetic 
force  and  to  the  permealwlity,  and  the  total  energy  W  was 

w  =  ^^^  J    fjd  X  d  y  ,1  :  (i)  R.. 

ITie  part  of  the  paper  dealing  -with  the  energy  of  electric 
currents  was  ultimately  expanded  in  Nichol's  Cyclopaedia, 
from  which  the  following  is  taken  :  — 

"  Ilentje  it  is  concluded  that  the  mechanical  value  of  a 
current  of  given  strength  in  a.  linear  conductor  of  any  form 
is  detennined  by  calculating  the  amoimt  of  work  against 
electro-d\  namic  forces  required  to  double  it  upon  itself,  while 
a  current  of  constant  strength  is  sustained  in  it.  The  mathe- 
matical problem  thus  presented  leads-  to  an  expression  for 
the  required  mechanical  value  txtnsisting  of  two  factors,  of 
which  one  is  determined  according  to  the  fonn  and  dimen- 
sions of  the  line  of  the  conductor  in  any  case,  irrespectively 
of  its  section,  and  the  other  is  the  square  of  the  strength  of 
the  current.  The  mechanical  value  of  a  current  in  a  closed 
circuit,  determined  on  these  principles,  may  be  calculated 
bv  means  of  tihe  following  simple  fonnula,  not  hitherto  pub- 
lished,   . 


.///«■■ 


,/  V  ,/ 


when-  li  tienotes  the  re.^iiltant  electro-inagnetK'  force  at  any 
point  (x  y  z). 

"This  expression  is  very  useful  iu  the  dynamical  theory 
of  magnetic  electric  machines  and  electromagnetic  engines." 

Eefen-ing  to  the  last  paragraph.  Mr.  .'^.tkinson  said  it  was 
curious  th-at  neither  Loril  Kelvin  nor  any  other  writer  had, 
in  fact,  developed  the  theory  of  geneiators  and  motors  on 
the  basis  he  then  proposed,  and  it  was  the  purpose  of  this 
lecture  to  show  hovi-  a  general  theory  and  classification  of 
electric  engines  arose  from  the  principles  Kelvin  enunciated. 
The  history  of  science  and  engineering  showed  many  instances 
of  the  advantages  arising  from  viewing  a  subject  from  a 
new  standpoint.  There  was,  in  fact,  a  tendency  at  all  times 
for  the  standpoint  to  crystalUse,  and  accordingly  for  progress 
more  or  less  to  .stop;  a  new  standpoint  might  form  a  starting- 
point  for  new  results,  and  it  might  be  that  to  look  on  some 
problem  with  the  eye  of  one  of  the  foimders  of  electric  and 
magnetic  science  might  form  such  a  new  starting-point. 

The  paper  cannot  be  abstracted  with  advantage.  In  his 
"  conclusion  "   the  author  said  :— 

"We  may  briefly  review  what  ground  has  been  covered. 
It  has  been  shown  that  starting  from  the  Kelvin  original  dis- 
covery and  statement  of  the  energy  relations  of  the  electrical 
and  electrch-magnetic  quantities  of  any  electric  system,  'we 
may  classify  electric  engines  by  the  changes  taking  place  in 
the  energy  put  into  such  systems  or  taken  out,  electrically 
or  mechanically.  We  have  seen  that  we  can  then  arrive  at 
the  ideal  or  possible  efficiency  of  electric  engines  of  various 
types.  .  .  .  The  general  types  and  cycles  of  electric  engines 
have  been  classified  and  considered  and  their  efficiencies  set 
forth.  And  thus  those  words  of  Kelvrfi  quoted  at  the  be- 
ginning where  he  says  the  expression  for  the  energy  of  an 
electromagnetic  sy.-^tem  may  be  veo'  useful  in  (ho  theory  of 
electric,  engines  have  Im.vii  .iustilied.  But  (lie  author  hope.; 
that  this  lei-fiin-  may  liavtV  k>ine  further  ii,--.-.  'Jlie.  aulimr 
hais  spoken  of  the  advantage  of  »  new  view  point,  m  srtmiulat 
mg  thought  *nd  mvention.  It  took  something  like  2,000 
years  to  come  from  the  original  steam  jet  engine  of  Hero 
t._>  the.  J^arson.s  (iirliine.  It  may  I)o  that  some  of  the  eii.rjv 
and  simple  types  of  electromotor  mav  be  revived  in  a,  luucli 
shorter  time  if  the  pnnciples  and  reasons  of  then-  inefiiciencv 
are  grasped.  There  is  every  reason  why  rotating  machinerv 
should  be  driven  through  belts  or  gears  from  rotating  electric 
motors,  there  is  no  good  reason  why  the  brake  air  pumps  on 
an  electric  train  should  not  be  driven  by  direct  reciprocating 
motors,*  We  have  considered  that  next  to  defeating  the 
German  armies  the  production  in  our  own  country  of  a  mag- 
neto for  petrol  engine  ignition  has  been  the  most  remarkable 
achievement  of  the   w^r,    Tlie   possibility   is   that  one  tithe 


*  To  realise  some  of  the  cycles  described  requires  the  solu- 
tion of  some  questions,  notably  the  putting  of  a  coil  out  of  cir- 
cuit at  the  moment  the  current  is  zero.  Some  form  of 
electrical  non-retm-n  valve  of  higher  efficiency  than  the 
aluminium  valve  has  (o  be  (•ontrived,      i 
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of  tho  energj-  devoted  to  this  reproduction  niipht  have  de- 
veloped an  influence  eK'ctrostatic  generator  for  the  pur- 
pose, of  much  simpler  .ind  cheaper  construction.  In 
iiny  'ca.se,  the  use  of  electrostatic  generators  for  fome  pur- 
poses would  rapidly  fiilK>w  were  they  constructed  of  rea.^on- 
ablc  efficiencv  and  moderate  connvactness.  The  younger 
members  of  this  in.s-titution  may  well  look  into  .some  of  these 
Questions  there  arc  wide  fields  for  new  designs  and  expen- 
raents,  and  it  is  possible  that  the  thought  of  the  energy 
aspect  which  Kelvin  put  before  us  will  prove  to  be  fruitful 
of  new  departures.  It  is  because  the  author  thinks  this 
aspect  has  been  overlooked  that  he  has  ventured  to  go  over 
groupd  that  mav  have  been  already  traversed  by  some  of 
his  hearers,  but"  which  was  never  apart  from  the  thoughts 
and  ideas  of  the  great  discoverer  of  whom'we  remind  our- 
selves to-night." 


THE     FUTURE     OF     ELECTRIC     RAILWAY 
OPERATION. 

The  following  are  a  few  remarks  dealing  with  the  future 
of  electric  railway  operation,  which  we  abstract  from  Sir 
John  A.  F.  Aspinall's  presidential  address  to  the  Institution 
of  Civil  Engineers  on  Tuesday,  November  5th  :  — 

So  much  was  going  to  be  done  in  the  future  by  electrical  opera- 
tion that  Sir  John  \va.s  led  to  mention  that  it  had  been  his 
lot  to  take  a  somewhat  active  part  In  cei-tain  phases  of  the 
Government  Electi-ic  Power  Supply  Inquiry  and  to  come  mto 
contact  with  many  of  those  who  were  interested  in  the  supply 
of  cheap  electricity  for  industrial  use,  and  that  had  led  to 
the  conclusion  that  there  was  a  very  strong  desire  on  the 
part  of  all  who  were  likely  to  be  large  consumers  to  see  that 
the  views  expressed  by  the  Electric  Power  Supply  Committee 
a.s  to  the  creation  of  suitable  power  stations  in  well-selected 
districts  were  carried  out,  though  there  were  various  objec- 
tors to  the  details  of  the  methods  proposed.  The  leading 
idea  was,  however,  one  of  co-operation  in  any  well-devised 
scheme,  and  a  recognition  of  the  prospective  advantages  of 
at  last  having  some  central  authority,  possessing  both  know-- 
ledge  and  power,  to  deal  with  that  great  electrical  -question 
of  power  supply. 

One  of  the  mo.st  serious  questions  which  any  new  body 
of  electricity  commissioners  would  have  to  decide  was 
whether  it  was  better  to  put  the  generating  station  in  the 
midst  of  the  coalfields  or  in  the  mids-t  of  the  industries  which 
it  was  desired  to  supply  with  power.  Was  it  cheaper  to 
convey  the  coal  for  generation  by  a  long  hne  of  railway,  or 
to  convey  electricity  by  a  long  linogof  copper? 

Those  would  be  nice  questions  involving  the  balancing  of 
nil-round  costs,  and  would  vaiT  much  in  different  districts. 

Tlie  demand  for  electrical  energy  by  the  railways  would  be 
far  in  excess  of  that  for  any  other  industry,  and  it  was  open 
to  doubt  whether  it  was  wi.se  to  divorce  the  control  of  generat- 
ing stations  for  railway  siippUes  from  the  management  of 
those  who  were  responsible  for  the  operation  of  the  traffic, 
and  the  same  question  arose  when  some  of  the  great  munici- 
pal supphes  for  tramway  working  as  distinguished  from 
lighting  were  considered.  Tlie  movement  of  traffic  of  all 
kinds  required  the  instant  command  of  ix>wer.  and  know- 
ledge of  the  requirements  was  not  likely  to  be  appreciated 
by  those  who  had  never  come  in  contact  with  traffic  problems. 
Fhc  super-power  statjon  was  a  modem  necessity,  and  the 
i|ue.stion  of  that  control  required  much  discussion  and 
thought. 

There  had  been  at  least  three  Government  departments 
which  had  considered  that  they  had  interests  in  connection 
with  electrical  matters,  and  their  diversity  of  view  had  most 
frequently  led  to  delay,  and  their  decisions  had  often  been 
guided  by  conservatism,  and,  sometimes,  want  of  knowledge. 
Electrical  progress  was  so  rapid  that  it  could  not  prosper 
without  a  due  recognition  of  the  necessity  for  accepting 
changes  of  method,  and  the  vigorous  youth  of  the  industry 
ctinnected  with  it  was  such  as  to  require  the  continuous  as- 
.'■istance  of  broad-minded  men  whose  one  desire  should  be  to 
;is>Tst  in  advancement. 

It  was  not  only  in  the  manufacturing  districts  that  elec- 
tricity would  be  required,  as  we  could  now  see  that  its  use 
was  extending  to  agriculture.  That  being  so.  it  might  be 
that  the  distribution  of  energy  in  agricultural  areas  would 
not  only  assist  the  famier  in  working  the  light  i-ailways 
which  he  mentioned  elsewhere  in  his  address,  but  the  very 
fact  of  electricity  being  thus  used  would  facilitate  its  distribu- 
tif)n  along  roads  in  the  country  where,  if  he  would,  the  farmer 
could  make  use  of  it  for  the  stimulation  of  his  cornfields. 

Had  it  not  been  for  the.  war.  he  believed  a  very  great 
■  \  tension  of  the  use  of  electric  pow-er  would  have  tajben  pla<y'. 
in  rajJv-ay  Trorking.  wherea.-  no  great  additions  to  electrical 
plant — where  they  had  not  been  initiated  before  the  com- 
meacement  of  hostilities — had  been  possible  during  the  last 
four  years. 

The  three  chief  additions  to  our  electrical  mileage  which 
had  been  opened  recently  were  those  of  the  London  &  South- 
western Railway  for  suburban  traffic,  the  London  &  North- 
western lines  to  Watford,  and  the  Lancashire  &  Yorkshire 
Railway  between  Manchester,  Bury,  and  Holcombe  Brook. 
The  voltage  at  the  third  rail  was  600  for  the  two  former, 
and  1.200  for  the  latter.     ' 


Sio  far  there  did  not  appear  to  bo  any  reason  for  supiwsing 
that,  when  we  could  begin  again  to  do  work  of  that  kind 
it  would  l)c  rapidly  extended  for  long  lengths  of  main  line 
of  railway,  but  electrical  working  would  remain  for  tho 
present  as  a  great  stimulator  of  suburban  tratfic. 

It  was  really  remarkable  how,  when  each  suburban  line 
had  been  worked  by  electrical  trains  with  great  frequency 
and  increased  rapidity,  there  had  been  a  very  great  growth 
of  passenger  ti'atSc,  and  he  could  not  help  thinking  that  the 
probable  course  of  events  would  be  that  we  should  find  tho 
ele<'trification  of  the  lines  immediately  round  our  great  towns 
would  quickly  take  place  all  over  the  country,  and  probably 
be  added  to  in  widening  circles  as  time  went  on:  but  it  was 
not  until  tlios<^  widening  circles  began  to  touch  oiio  another, 
and  thus  enaljled  longer-distance  trains  to  run  l)etween  one 
great  centre  and  another,  that  we  should  see  electrical  work- 
ing used  for  long-distance  passenger  trains. 

The  additional  revenue  required  to  pay  interest  on  the 
large  capital  outlay  could  be  made  mo.st  rapidly  from  the 
suburlian  tivaffic  in  well-selected  districts  and  then  the  exten- 
sion of  main-line  work  could  be  carried  out  without  outlay 
which,    tiken   by   itself,   might  be  um-eiuunenitive. 

For  shunting  and  opei^ating  in  and  about  large  towns 
where  there  were  already  electric  railways  for  -suburban 
traffic,  there  seemed  to  be  an  immediate  future,  and  we 
should  po;ssibly  see  the  application  of  such  methods  to  heavy 
goods  trains  at  a  later  date. 

When  expressing  the  hoi)e  of  seeing  great  progress  in  the 
future  for  electric  traction,  he  -again,  a.s  he  had  done 
on  several  previous  occasions,  ventured  to  suggest  that  there 
was  much  to  be  gained  by  regenerative  control  on  electric 
railwayii.  The  difficulties  of  obtaining  it  in  all  forms  of 
electric  traction  were  known,  but  let  us  hope  they  might  be 
.s\vept  away.  It  seemed  a  barbarous  thing  to  continue,  to 
convert  power  at  every  stop  into  heat  by  the  abrasion  of 
the  tire  and  the  brake  block  in.stead  of  turning  the  stored-up 
energy  of  the  train  into  useful  work  by  the  generation  of 
electricity.  • 

Tho  very  .successful  operations  in  America  which  were, 
detailed  by  Mr.  Hobart  in  his  "  .Tames  Forrest "  Lecture* 
were  an  indication  of  w-hat  could  be  done  in  hauUng  heavy 
trains  by  electric  locomotives.  It  might  be  neces.s-ary  to 
mention  one  or  two  cases  where  our  American  friends  had 
produced  extremely  powerful  electric  locomotives  to  .show 
the  way  in  which  they  were  seeking  for  more  efBcient  haul- 
age, t  For  instance,  a  very  powerful  electric  jxis.scnger  loc<i- 
motive  for  the  Chicago,  Milwaukee  &  St.  Paul  Railway  had 
been  produced  of  3,200  h.p.,  with  a  tractive  effort  of  112.000 
lb.,  measuring  !)fl  ft.  overall,  weighing  266  tons,  and  having 
an  adhesive  weight  of  3.30,000  lb.  "    , ' 

For  freight  services  the  Pennsy-lvania  Railroad  had  built 
an  electric  locomotive  weighing  240  tons,  of  which  198  t(>ns 
was  on  the  twelve  driving  wheels.  It  had  a  starting  tractive 
effort  of  130,000  lb.,  and  was  fitted  with  regenerative  coutroi. 

In  that  case  two  locomotives  were  used,  one  at  the  h«^ad 
and  the  other  at  the  tail  of  the  train. 

When  operating  with  two  locomotives  it  was  intended  to 
haul  loads  of  6,300  tons  on  a  ruling  grade  of  1.33  per  cent. 

We  should  look  forward  to  hauling  much  larger  and 
heavier  goods  and  mineral  trains.^  once  our  stnicture  gauges 
were  altered  and  our  bridges  were"  .strengthened,  and  it  might 
not  be  looking  too  far  ahead  to  suggest  that  the  u,se  of  wire- 
less telephony  was  one  of  tho  things  which  wa.s  going  to 
help  the  "operation  of  long  i»<x)ds  or  coal  trains  in  tho  future. 

The  very  successful  use  of  vrireless  telephony  by  our  ,\ir 
'  Force — which  was  using  an  efficient  and  compact  apparatiLs — 
jx>inted  to  the  po.ssibility  of  a  locomotive  .so  fitted  at 
the  head  of  a.  train  being  put  in  easy  communication  with 
another  l(x-oinotive  at  the  end  of  the  ti-ain,  the  drivers  of 
both  being  thus  able  to  work  together,  stopping  or  starting 
or  applying  the  brakes  on  the  ins-tant  of  receiving  a  message 
which  could  also  be  communicated  to  the  rear  guard. 


WAR  ITEMS. 


Steel  Prices. — .Vn  order  by  the  Ministry  of  .Munitions 
is  printed  in  full  in  the  London  Gazette  for  >Jovemb^r  8th, 
modifying  jirices  and  provisions  for  dealings  in  certain  classes 
of  steel. 

Non=Ferrous  Metal  Industry  Act. — A  further  list  of 
licences  granted  undt^r  this  Act  appears  in  the  London 
Ga::cttc   for   November  8th. 

Dr.  Walther  Rathenau. — It  is  recorded  in  past  )>ages  of 
the  Electrk;.\Ij  Ri;m£\v  that  Walther  Rathenau.  of  the  .\.B.G.. 
while  confessing  that  this  war  was  started  too  soon,  counselled 
Germany  to  see_that  that  mistake  was  not  made  next  time 
What  does  Rathenau  think  now?  Those  who  have  cherished 
■  ■  next  time  ' '  ideas  may  be  safely  left  to  the  attentions  of 
the  German  people,  but  the  AUies  also  must  not  be  unmind- 
ful of  thoso  who  have  entertained  such  devilish  aspirations. 


•Abstracted  in  the  Electrical  Review  of  January  28th, 
1916. 

+  See  Electbicau  PiKview,  June  21st,  Julv  12th  and  19th, 
1918. 
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Herr  Ballin. — Reports  from  Hamburg  state  that  Hen- 
Albert  Baliin,  managing  director  of  the  Hamburg-America 
Line,  has  died  suddenly,  at  the  age  of  6'2.  One  di.?patch  at- 
tributes his  death  to  suicide. 

The  Huns'  Work  at  Lille. — Actordini;  to  a  Fren<  h  <  i^r- 
ivsiMiiidc-nt  al  I.Olc,  ■who  reports  the  Oerniaii  de>itrurti<)ii  of 
te.xtile  factories  and  engineering  works,  some  steam  engines, 
completely  finished,  packed,  and  ready  for  transport,  have 
lioen  reduced  to  scrap  iron.  The  dynamos,  ti-ansformers, 
conductors,  and  apparatus  in  all  industrial  works  have  been 
tarried  off,  excepting  certain  dynamos  which  it  was  possible 
to  hide  underground. 

Exemption  Applications. — Before  the  Kesteven  Appeal 
Coin-t.  on  KovemDer  5th,  P.  A.  Baxter  ('iG),  electric  wireman, 
<i]g;igt'd  at  the  Grantham  Electricity  Works.  ap))ea!eil,  and 
the  nianager,  jVIi-.  J.  E.  Edmundson,  said  that  if  the  man 
left  it  would  pla<»  them  in  a  "  hole,"  as  he  was  now  running 
a,  shift  on  the  sw'itchboard.  Eiemption  to  January  31st  wa.s 
granted.  ^  , 

Oxford  Tribunal  has  granted  three  months'  exemption  to 
J.  E.  Colston  (46,  Grade  2),  electric  light  fitter  and  con- 
tractor. 

Tribunals  and  Demobilisation. — ^ir  Evan  Spicer  pro- 
ixised,  at  a  meeting  of  the  Camberwell  Tribunal,  that  the 
jjocal  GovernmeHt  Board  \)e.  informed  that  the  Tribunal  felt 
that  it  would  be  a  great  advantage  to  the  State  if  the  work 
of  demobilisation  was  centralised  at  the  town  halls  throughout 
the  country,  and  the  machinery  on  which  the  very  responsible 
w'ork  of  maintaining  an  eqiulibrium  between  the  Army  and 
pubhc  requirements  had  fallen  so  hea\Tly  should  be  retained 
for  the  work  of  demobilisation. 

The  Tribunal  suggested  that  copies  of  the  trade  cards  which 
have  b*n  made  for  individual  men  serving  in  the  Army 
should  De  sent  to  the  local  Tribunals  where  they  were  em- 
ployed, and  that  the  tiibimals,  haWng  full  knowledge  of  local 
requirements  as  to  labour  urgently  required  in  the  various 
branches  of  industry  operating  in  their  area,  could  so  arrange 
matters  that  these  men  could  be  demobilised  by  the  Anny 
in  the  order  that  they  recommend,  and  would  thus  be  dis- 
charged direct  from  the  .Army  into  their  civil  employment. 

This  would  apply  not  only  to  men  who  have  joined  up 
volimtarily,  but  also  to  men  whose  cases  have  been  .  dealt 
with  on  an  appeal,  either  by  the  employers  or  the  men, 
previous  to  their  Army  service.  The  Tribunal  considered 
that  no  department  of  the  Government  could  be  more  cogni- 
sant of  the  facts  concerning  these  men  than  they  were, 
holding,  as  they  did,  the  records  of  the  employers  and  the 
men  which  were  taken  on  hearing  their  cases. 

The  Tribunal  adopted  the  resolution. 

Enemy=Owned  Patents. — In  the  House  of  Commons  last 
week,  Mr.  \Vardle,  Parliamentary  Secietaxy  to  the  Board  of 
Trade,  answering  Sir  E.  Cooper,  said  an  order  had  been  made 
by  the  Board  of  Trade  vesting  enemy-o'-iTied  patents  and  the. 
benefit  of  enemy  patent  applications  in  the  Pubhc  Trustee, 
and  under  the  Trading  with  the  Enemy  (Copyright)  Act  the 
copyright  in  any  works  first  made  or  published  in  an  enemy 
country  dmung  the  war  also  vested  in  the  Public  Trustee,  who 
would  hold  the  enemy  property  vested  in  him  until  the  ter- 
mination of  the  war.  The  ultimate  treatment  of  this  property 
as  well  as  of  enemy-owned  trade  marks  was  a  matter  which 
was  engaging  the  consideration  of  the  Government. — The 
Times. 

The  German  Economic  System  After  the  War. — An  article 
i'n  Der  Wcltliandel  (October  l'2th)  discusses  the  prospects  of 
the  German  economic  system  in  the  event  of  peace  being 
concluded  on  the  lines  of  "President  Wilson's  proposals.  "  'The 
jpanic  on  the  Berhn  Stock  Exchange  has  induced  a  feeling 
of  pessimism,  but  the  sharp  fall  in  prices  was  not,  the  article 
claims,  occasioned  by  any  fears  as  to  Germany's  economic 
future,  but  was  largely  due  to  a  reaction  consequent  upon 
the  exaggerated  prices,"  which  have  obtained  for  so  long.  It 
would  be  idle  to  deny  that  the  peace  on  President  Wilson's 
terms  will  bring  about  momentous  changes  in  the  structure 
of  Germany's  economic  system,  but  the  production  and  labour 
of  a  nation  like  Germany  cannot  be  dispensed  with  by  other 
nations,  especially  at  a  time  when  a  shortage  of  goods  and 
manufactured  articles  will  prevail  everywhere.  Coal  andc 
iron,  the  main  props  of  every  vigorous  industry,  are  found  in 
abimdauce  in  Germany,  and"  the  war  has  caused  the  import- 
ance of  lignite  and  its  by-products  to  win  more  general  re- 
cognition. Germany's  zinc  resources  enable*  her  to  employ 
this  valuable  metal"  as  a  substitute  for  copper  and  other 
metals,  while  other  nations  cannot  dispense  with  the  high 
scientific  standing  of  German  chemists  and  engineers.  If 
the  dreams  of  many  industrialists  as  to  a  westward  extension 
of  Germany's  iron  deposits  are  doomed  to  disappointment, 
she  has  ample  suppUes  of  her  own,  and  will  also  have  at  her 
disposal  Eusso-Caucasian  ores,  quite  apart  from  those  of 
Sweden  and  Spain.  During  the  war  Germany's  industries 
have  made  a  great  advance  technically,  and  will  be  capable 
of  fulfilling  the  tasks  imposed  upon  them  after  the  war.  It 
is  possible  that  at  first  export.  wiU  encounter  great  difficulties, 
since  raw  materials  will  be  hard  to  obtain,  but  the  industries 
will  find  strong  support  in  the  home  maxket,  whoso  demands 


will  at  first  be  so  large  that  there  will  be  no  question  of 
exports.  It  must  not  be  forgotten  that  during  the  war  the 
industiies  of  Grermany's  main  rivals,  the  United  States  and 
England,  have  also  advanced  and  been  extended.  Before 
the  war  Germany  was  ahead  of  ail  'her  rivals  in  fine  steel 
manufactures,  and  these  will  doubtless  remain  the  basis 
(jI  the  («?rman  economic  .s>.stfm  alti-r  tL«-  war,  ,,iince  it  will 
be  prt-cLseh  the  liuisht-d  manufactures  which  will  be  iii 
greatest  demand,  and  since  these  products  command  higher 
prices  than  half-finished  articles,  by  giving  every  encoui-age- 
ment  to  this  industry  Germany's  finances  wiU  regain  their 
equilibrium  and  her  exchange  be  improved.  With  regard 
to  the  competition  of  countries  now  hostile  these  will  doubt- 
less try  to  continue  manufactming  articles  formerly  obtained 
from  Germany,  but  owing  to  the  stress  of  war  produced  at 
home.  But  the  shortage  of  labour  and  technically-skiUed 
o[>eratives  will  ))reve.nt  England  and  .America  from  making 
themselves  indu.striaUy  independent  of  Germany." 

The  foregoing  note  was  in  print  before  the  Armistice  was 
«gned,  but  the  comments  are  nevertheless  interesting. 

The  Position  of  Munition  Workers. — Whatever  many 
people  may  feel  regarding  the  excessive  wages  that  have  been 
received  by  large  ntnnbers  of  munition  workers,  and  the 
prodigality  of  some  of  them,  there  can  be  no  question  that  it 
would  be  a  penny  wise  and  povmd  foolish  policy  to  deal  with 
them  other  than  considerately,  even  generously,  now  that  the 
change  over  from  war  conditions  in  the  factories  has  to  be 
made.  The  upheaval  in  the  industries  during  the  past  four 
years  has  been  so  great  that  it  is  not  to  be  supposed  that 
we  can  get  over  all  our  difficulties  either  in  a  hurry  or  without 
expense.  The  change  to  jjeace  productions  has  to  spread 
over  some  time,  and  the  outlay  of  millions  more  of  money 
will  be  justified  if  it  help  to  obviate  some  of  the  industrial 
unrest  that  it  is  not  unreasonable  to  expect  during  its  pro- 
gress. We  print  in  full  below  the  official  notice  that  was 
issued  by  the  Ministry  of  Munitions  on  Sunday  evening  last 
to  contractors,  sub-contractors,  and  workpeople  engaged  on 
the  production  of  rhunitions  : — 

The  stateinent  of  Dr.  Addison  was  made  on  Tuesday  in  the 
House  of  Commons,  but  it  is  too  late  to  deal  with  it  this 
week. 


The   great   task   before    the   country    is    i 
war    to    peace.      This    necessarily    involves 
industries   and    workshops,    and    very    larg. 
to  change   their   emploTir.ent,   and   in   many 
be   faced. 


iransformation   of   industry    from 

disturbance   and   dislocation   of 

mbers  of   workpeople   will   have 

and   in   many    cjses   their   present  alwdes.     This 

'der,   howevcrr  that   the   change   may   be    made   with    the 


of 
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these   arrangements   the  good 
s  in   helping   to  bring   the  war 


lork 


donations    to   demobilised    members  of 


rkers 


emplo 


least  possible  hardship   and   the 
are  necessary. 

The  Government  intend  to  recognii 
which  has  been  done  by  munition  w< 
victorious   conclusion. 

The  Minister  of  Reconstruction,  on  behalf  of  the  Government,  proposes 
on  November  12th,  to  make  a  statement  to  Parliament  on  the  general  recon- 
struction policy  of  the  Government,  'and  will  give  full  details  of  the  Gove 
ment's    intentions   about   unemployment      '  *~    "^        *"'       ' 

H.M.   Forces  and   civil   waf^  workers. 

In  order,  however,  that  munition  wo 
be   made   aware   of    Government   policy,    th 
issued    to  all   factories  and   firms  engaged 

There    should,    so    far    as    possible,    be    r 

..ill  workers,  however,  who  desire  to  withdraw  from  industry  or  to  leave 
for  anv  reason,  and  all  workers  who  can  be  absorbed  elsewhere,  should  be  at 
once  released. 

Production  on  contracts  for  guns  and   gun  ammunition,  machme-guns,  small 
arms,    and    small    arms    ammunition;    trench     warfare    mortars, 
stores,    pyrotechnic   stores,    aerial    bombs;    all    accessories   of    the 
aircraft    and    aero-cngincs;    and    the    manufacture   of   explos 
duced   in   the   follo\Ving   ways  : — 

All   overtime   should   be   immediately   abolished ; 

Systems   of    payment    by    r^ults    should    be    temporarily 
customary  notice  of  the  transfer  from  payment  by  results  t 

''when  a  transfer  to  time  work  has  taken  place  a  reduction  of  the  hourly 
week  should,  wherever  possible,  be  introduced.  The  reduction  of  hours  will 
also  apply  to  men  already  on  time  work,  and  in  their  case  the  cuslomar>v 
procedure   as   to  reduction 'of  hours  should   be   followed. 

Whenever  reduced  hours  are  worked  on  a  time  work  basis,  the  number  of 
hours  worked  must  not  be  less  than  one-half  of  the  hours  in  the  present 
normal  working  week  of  the  establi;" 
the  workpeople   (or  the  lull   weekly 


general    discharge   of 


bombs    and 


should 


fall    below    the   following   amounts    for  ; — 

Men  of  18  years  and  over  30s.   per   week; 

Boys  under  18  years  15s.   per   week; 

Women  of  18  years  and  over  25s.   per   week; 

Girls  under  18  years   12s.   6d.   per   week; 
their  earnings   ivill   be   made   up   to  these  sums   bv   the   eraployef.   who  will   be 
reimbursed   by    the   State.      Where  time   is   lost,    the   amounts   payable  will   be 
sums  proportionate  to  the   nu:nber  of   hours   actually   worked. 

The  adoption  of  half-time  may  cause  unavoidable  discharges,  but  every  effort 
should  be  made  to  minimise  unemployment,  utilising  employ^  for  a  short 
period  on  labouring  and  clearing  up  work.  In  allotting  this  work  preference 
should  be  given  to  workpeople  who  are  ordinarily  dependent  upon  industrial 
employment. 

All  'persons  discharged,  or  claiming  release,  can  obtain  free  railway  war- 
rants for  journevs  from  the  place  of  employment  to  their  homes  or  to  places 
where  they  have'  found  new  employment  The  warrants  will  be  issued  through 
the  Employment  Exchanges.  In  cases  where  large  numbers  are_required 
warrants  can  be  obtained  by  the  employ 
for  issue  at  the  works. 

Directions    will    be    given    at    an    early    date    with    regard    to 
volunteers,    Army    Reserve    mun 
workers. 

The  foregoing  instructions  are  issued  for  the  guidance  of  contractors  unui 
individual  firms  receive  further  and  particular  instructions  from  the  Ministry 
of  Munitions.  The  loyal  and  cordial  co-operation  of  all  employers  is  confi- 
dently invited. 

To  provide  for  the  abnormal  period  that  must  immediately  follow  on  the 
cessation  of  hostilities,  the  Government  have  adopted  as  a  temporary  measure 
the  following  general  "scheme  of  non-contributory  unemployment  donation, 
which  has  been  laid  before  them  by  the  Minister  of  Reconstruction  in  agree- 
ment   with    the    Minister   of    Labour. 

The  broad  conditions  of  the  scheme  are  that  this  unemployment  donation 
shall  remain  in  force  for  a  period  of  six  months  from  a  date  to  be  announced 


from   the   Employment  Exchanges 
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?h(>rtl>  bv  the  Government,  .in  I  ih.il  ihe  bcncfii  cjn  be  drawn  for  a  maximum 
oi  13  weeks  during  th.il  period  in  cases  where  uneinpIo>nient  cannot  be 
avoidrd.  The  olher  conditions  .ind  ncossary  safeguards  will  be  explained  by 
the  .Minister  ol  Reconstruction  in  his  st.itement  to  Parliament,  and  he  will 
then  .ilso  deal  lull)  with  the  sclicme  th.it  will  be  applicable  to  the  de- 
mobilised  members  of   II.M.   Forces. 

Xjndcr   this   lemporar>    nonKrontributoi)    M.hciile.    which    will    remain    in    fore.- 
pending    the   introduction   of   a   general    contributory   scheme,   demobilised   civil 
w.ir  workers   will   receive   benefits  on    the   following   scale  : — 
lo  unemployed  men  over  the  age  of  18  years,  24s.  a  week. 

To  unemploved   women  over   that   age,  20s.   a   week. 

There  will  be  an  additional  allowance  in  respect  of  the  first  dependent 
child  under  15  years  of  age,  6s.  per  w..'«k,  and  3s.  for  each  additional  depen- 
dent child  uader  that  age. 

There  is  a  further  provision  (or  unemployed  juveniles  between  the  age  of 
IS  and  18  of  12s.  p.T  week  lor  boys  and  TOs.  for  girls,  conditional  oil  their 
..itending  a  eourpi'  uf  in.--triiclion  approved  by  Ihe  Uo.ird  <»f  Fducation  or 
•^l\tr    central    department    roneerned. 

It  1-;  iicevssary  that  industry  should  be  rapidly  tr.ln^fo^m^d  ro  peace  condi- 
tions in  order  to  provide;  permanent  and  reproductive  employment  for  Ihe 
civil  workers  .ind  (or  the  fighting  men  returning  from  Ihe  war.  The  pro- 
po-aLs  nullincil  above  aie  solely  intended  lo  bridge  over  the  inevitable  period 
of  'lislocalion. 

It  must  be  emphasised  that  the  non-conlributorv  scheme  is  a  purely  emer- 
geney  measure..  While  it  is  in  operation  Ihe  existing  compulsory  unemploy- 
ment insurance  scheme  will  remain  in  suspense  so  far  as  benefits  are  con- 
Contributions  will,  how'ever.  still  be  payable  in  order  to  build  up  a  reserv.; 
of  benefits  (or  contributors  when  the  temporary  scheme  comes  to  an  end. 
Thus  the  special  interests  of  contributors  are  fully  safeguarded ;  in  the  mean- 
time the  (jovcrnnicnt  are  pressing  forward  with  their  schtmie  for  general 
contributory  insur.ince,  which  will  be  based  on  permanent  considerations,  and 
must  nut   be  prejudiced   by   ihc  non-contributory  scheme  here  announced. 


gauze  brushes  are  provided,  as  this  type  of  brush  drags  the 
copper  across  the  undercutu  and  soon  causes  heating  and  loss 
of  oscitition. 

Electric  motors  an;  lieing  instiillcd  iiiort'  and  more  widely 
eve'iy  year  b.v  the  Ginall-power  cousuiner — tho  but<-hpr,  baker 
and   candlestick   maker — find   this  i-la.ss  of   consumer  exix-.i 
his  motor  to  work  w'ith  practically  no  attention  except  regiiln 
oiling. 

V\heu  squirrel -ca;:e  induction  motors  are  universally  ad- 
opted for  small-power  requirements,  this  ideal  condition  will 
become  more  nearly  a  reality,  but  at  present  with  thousands 
of  D.C.  motors  of  between  5  h.p.  and  10  h.p  .  working  at 
;"iiW  volts,  the  coininiitator  is  th«  part  itii).st  liable  ti.  xive 
tiYiiiWe,  .Hill  anxtluii;.'  uiiirh  will  U-ml  In  iii.ike  it  wurk 
satisfactorily  under  ailver.se  conditions  i.-;.  in  iiiv  n|iiiiii>ii. 
worthy  of  tlie  closest  attention. 

I  trust  that   thi.s.  letter  will  bring  out  the  views  of  tlmsi. 
who  have  exiwrienced  trouble  with  undercut  or  smooth  coin 
mutators,  and   [  fet^l  sure,  if  tho  methods  adopted   for  ov.m 
coming  these  troubles  were  stilted,    they    umilil    mali<'   ijitii 
esting  and  valuable  reading. 

C.  S.   Buyers.  ' 

Glasgow,   Woucmber  dth,  191S. 


CORRESPONDENCE. 


LEGAL. 


Lttttrs  received  hy  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Correspondents  should  forward  their  comimini- 
catiuns  at  the  earliest  possible  mtrment.  No  letter  can  he  jmblishfd 
unless  vie  hare  the  writer's  name  and  address  in  our  possession. 

"Fraternity" — or  Tyranny? 

In  answer  to  the  question,  propounded  by  your  correspon- 
dent ■'  Unity ,^'  "  Would  it  not  be  better  for  the  two  .societies 
to  work  in  harmony,  &c."''  I  am  compelled  to  admit  that 
it  would!  for  the  E.P.E.A.,  who  are  now  in  process  of 
discovering  the  futility  of  demanding  increases  of  pay,  with- 
out the  power  to  enforce  such  demands. 

It  is  probable  that  our  friends  of  the  E.P.B.A.  are  realising 
tTie  ti-uth  of  this  statement,  and 'would  like  to  combine  wuth 
the  E.T.U.  to  help  them  out  of  their  present  ditficulty.  If 
this  is  so,  I  would  remind  them  that  there  can  be  "  no 
representation  without  taxation." 

Let  "  Unity  "  refer  to  the  letter,  in  the  same  column  of 
the  current  issue,  under  the  heading  "  Work  wiibr.ui  Pay," 
in  which,  to  the  writer's  personal  knowledge  ;i:-  recent; 
demands  of  the  E.P.E.A;  are  treated  "  with  ocuiemp-,"  and 
characterised  as  "absolutely  ridiculous"  bv  the"  "ovvers 
that  be. 

As  to  the  tyranny  side  of  the  question,  has  anyone  ever 
heard  of  an  E.P.E..\.  member  refusing  to  receive  any  of  the 
advances,  bonuses,  or  other  concessions  obtained  by  the 
tyrannical  methods  aiiif  effective  organisation  of  the  E.T  U., 
nor  do  I  anticipate  any  objection  on  their  pai-t  to  partake 
of  any  future  benefits  which  may  accrue,  as  the  result  of  the 
elforts  of  this  society. 

Finally,  if  your  correspondent  is  now  satisfied  that  his 
society  is  entuely  unable  to  amehorate  his  present  condition, 
then,  in  the  name  of  common  sen.se,  let  him  join  the  society 
whose  demands  on  behalf  of  its  members  are  not,  and 
never  will  be,  treated  as  "absolutely  ridiculous." 

Scented  Soap. 


Smooth  versus  Undercut  Commutators. 

I  was  very  interested  in  the  short  paragraph  in  vour  issue  of 
the  8th  inst.  on  the  above  subject,  taken  from  the  Electrical 
World,  and  I  beheve  it  would  be  useful  to  users  and  de- 
signers of  D.C.  machines  if  tho.se  who  have  had  experience 
both  of  .smooth  and  undercut  commutators  would  express 
their  views  on  this  important  subjex-.t.  My  own  experience 
has  been  that,  in  general,  it  is  advantageous  to  have  the 
miai  .segments  undercut  to  a  depth  of  not  more  than  1/16  in. 
noth  m  generators  and  motors,  but  I  strongly  deprecate  the 
practice  adopted  by  certain  manufacturers  of  cutting  down 
the  mua  .segments" J  in.  to  }  in.  below  the  l^vel  of  the  com- 
mutotor  surface. 

Motors  appear  to  work  satisfactorily  for  the  first  year  or 
two  with  deeply  undercut  micas,  but  in  course  of  time  the 
intersiwces  get  choked  with  carbon  and  copper  dust,  and 
ehort-circuitmg  results,  which  overheats  the  commutator  and 
frequently  causes  unsweating  of  the  leading-in  wires,  and 
sometunes  even  burning  out  of  the  armature  coils. 
_  In  .wme  cases  makers  fill  the  deep  undercuts  with  an 
insulating  paste ;  although  this  is  preferable  to  having  nothing 
at  all,  it  is  by  no  means  as  satisfactory  as  mica,  and  if  the 
TOotor  happen.-*  to  be  over-oiled— a  common  fault  when  un- 
skilled labour  is  employed— the?  chances  are  that  the  oil  will 
soften  the  paste  and  cause  a  troublesome  and  sticky  com- 
mutator. 

Undercutting  should  not  be  adopted  in  the  case  of  low- 
voltage  generators  used  for  electrolytic  purposes  where  copper 


Siemens  Bkothers'  Litkjation. 
Mr.  JfSTlcE  AsTBHRY  was  engaged  on  November  "ith  and  6th,  in 
the  Ch.anoery  Division,  in  hearing  three  actions  in  which  Messrs. 
Siemens  Bros,  were  concerned.  The  first  two  were  broutfht  by 
Mr.  W.  S.  Morjiiui  Hums  and  Mr.  Chas.  Eric  Ilambro  against 
Siemens  Bros.  Dynamo  Works,  Ltd.,  and  the  other  was  brought 
by  Messrs.  Siemens  Bros.  A:  Co.  against  Mr.  Burns  and  Mr.  Hambro, 
The  three  actions  were  consolidated.  * 

Mr.  F.  RnssEl.l,,  K.C.,  appearing  for  Messrs.  Hambro  and  Hums, 
said  that  the  actions  mainly  concerned  the  risrhts  of  the  share- 
holders in  the  Dynamo  Co.  One  of  the  two  actions  against  the 
company  related  to  the  splitting  of  certain  shares  held  by  the 
plaintrffs  in  the  Dynamo  Co.  Their  holdings  were  large,  and  at 
present  the  shares  were  registered  in  three  joint  names,  Mr.  Burns'a 
being  the  first.  By  the  ai-ticles  of  association  of  the  Dynamo  Co. 
it  was  provided  that  only  the  person  whose  name  was  registerei:! 
first  should  be  entitled  to  vote,  and  one  of  the  actions  asked  that 
the  company  should  l)e  ordered,  as  regarded  a  portion  of  the  shares, 
to  place  them  in  the  joint  names  in  the  reverse  order. 

His  Lordship  asked  whether  the  action  was  not  one  taken  by 
trustees. 

Mr.  Eussbll  said  that  it  was  by  trustees  under  a  debenture 
trust  deed.  The  second  action,  he  said,  raised  the  question  whether 
the  plaintiffs,  Messrs.  Burns  and  Hambro.  validly  demanded  a  poll 
at  a  certain  meeting  of  the  company.  The  third  action,  in  which 
Messrs.  Siemens  Bros.  A:  Co.  were  plaintiffs,  raised  a  iiuestion,  as 
mortgagors,  as  to  the  property  constitutiufr  the  security  for  the 
debentures.  This  consisted  of  certain  shares  in  the  Dynamo  Co., 
and  the  question  raised  by  Siemens  Bros.  &  Co.  was  that  although 
Messrs.  Hambro  and  Burns  were  the  registered  owners  of  the  shares 
in  the  Dynamo  Co.,  they  were  not  entitled  to  vote  in  respect  of 
them  except  under  the  direction  of  Siemens  Bros.  &  Co.  The 
issued  capital  of  the  Dynamo  Co.  was  20,000  shares  of  £10  each, 
and,  except  for  the  seven  signatory  shares,  they  were  all  allotted 
to  Messrs.  Burns  and  Hambro,  and  their  names  were  entered  in  the 
share  register  in  respect  of  one  block.  The  trouble,  said  comisel, 
arose  in  this  way.  There  was  a  proposal  to  issue  further 
debenture  stocks  by  the  Dynamo  Co.,  and  notices  were 
issued  conveninsT  a  special  meeting  for  that  purpose. 
Suggestions  were  made  at  that  meeting  for  the  first  time 
by  those  representing  the  Dynamo  Co.  that  Mr.  Burns  was  not 
entitled  to  vote  in  respect  of  his  shares  otherwise  than  at  the 
dictation  and  request  of  Siemens  Bros.  &  Co.  ;  a  doubt  was  there- 
upon raised  as  to  whethei"  the  trustees  were  not  teinfr  hampered 
and  crippled  in  the  exercise  of  their  voting'  powers.  The  Dynamo 
Co.,  continued  counsel,  had  a  considerable  number  of  enemy  share- 
holders, and  tlie  Pulilic  Trustee,  as  custodian  of  these  shares  of  the 
IJoard  of  Tnule.  was  in  neffotiatiou  with  the  company  with  a  view 
to  getting  the  company's  articles  altered  .so  as  to  exclude  in  the 
future  the  enemy  holdings,  and  the  directors  of  the  Dynamo  l!o. 
took  the  opportunity  of  altering  the  articles. 

His  LoRDSHir,  ^fter  hearing  the  arguments,  gave  judgment,  in 
the  course  of  which  he  said  the  plaintiffs  in  the  first  two  cases 
were  debenture  stock  trustees,  and  as  part  of  their  security  they 
held  ly,y93  fully-paid  :C10  shares  in  the  Dynamo  Co.  out  of  the 
total  of  20,000.  Under  the  articles  of  association  it  was  provided 
that  if  more  persons  than  one  were  jointly  entitled  to  share,  the 
person  whose  name  stood  first  on  the  register,  and  no  other,  should 
be  entitled  to  vote  in  respect  thereof  if  a  dispute  arose  between  the 
Mortgagor  Co.,  Siemens  Bros.  .S;  Co.,  and  the  subsidiary  company, 
Siemens  Bros.  Dynamo  Works,  Ltd.,  on  the  one  hand,  and  the 
trustees  on  the  other,  as  to  the  rights  of  the  latter  to  vote  in 
respect  of  the  .shares.  A  cqnsiderable  portion  of  the  dispute  had 
already  been  settled  by  a  decision  in  the  Court  of  Appc^,  on  an 
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interlocutory  motion.  As  matters  stood,  Mr.  Bums  alone  was 
entitled  to  vote  in  respect  of  tbe  shares,  and  if,  in  the  event  ot  his 
illness  or  absence  from  other  causes,  he  was  unable  to  vote,  he 
could  not  appoint  his  co-trustee  as  proxy.  In  order  to  exercise  the 
voting'  power  which  clearly  existed  in  the  trustees,  they  had 
requested  the  company  to  transfer  a  portion  of  the  shares  into  the 
names  of  Hambro  and  Burns,  in  order  that  if  at  any  time  one  of  the 
trustees  should  be  ill  or  absent,  the  voting  power  which  belonged 
to  them  as  trustees  might  be  effectively  exercised,  and  they  cla^imed 
a  declaration  that  they  were  entitled  to  require  the  Dynamo  Co.  to 
alter  the  register  .jf  members  by  insertinif  the  name  of  Hambro  iw 
thn  person  fast  tuuned  in  respect  ol  ;i.  portion  of  the  shares.  He 
had  come  to  the  conclusion  that  the  trustees  were  entitled  to  have 
their  names  so  entered  in  the  register  as  to  enable  them  to  be  in  a 
position  to  exercise  their  admitted  voting  power  in  the  event  of  one 
of  them  being  unable  to  be  present  at  any  meeting.  There  must 
be  a  declaration  in  accordance  with  the  claim,  and  a  direction  to 
the  company  to  maie  the  necessary  change  in  the  register.  The 
defendant  company  would  have  to  pay  the  costs. 


Lighting  Regulations. 
In  a  lighting  case,  at  Halifax,  last  'Tuesday,  the  Chairman  of  the 
Bench  "(Mr.  T.  Hey")  said  the  magistrates  considered  it  was  now 
desii-able  that  some  relaxation  should  be  made  in  the  carrying  out 
of  the  Order,  and  therefore  they  were  not  disposed  to  impose  fines 
as  lar-'e  as  had  been  usual.  In  this  case  the  defendant  need  only 
pay  the  nominal  penalty  of  Is.  Whilst  the  Order  continued,  of 
course,  cases  would  have  to  be  brought  to  the  Court,  and  they  could 
nqf  be  dismissed.  

Acci-MULATOR  Company  Fined. 
According  to  the  Time.'<,  the  Fuller  Accumulator  Co.,  Ltd.,  Chad  well 
Heath,  were  fined  £10  at  Stratford  Police  Coui-t.  on  Saturday,  tor 
failing  to  have  a  man  employed  by  them  on  a  lead  process  medically 
examined  at  least  once  a  month. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


NORTH-F^ST   CkNURE. 


Thk  first  meeting  of  the  session  of  the  North-East  Centre  was  held 
at  Newcastle-upon-Tvne,  on  November  Ith.  Mr.  A.  H.  Marshall, 
the' retiring  chairman,  in  opening  the  meeting,  referred  to  some  of 
the  more  striking  developments  of  the  past  session,  and  said  the 
most  noteworthy  was  the  changed  attitude  of  the  Council  towards 
provincial  memliers.  The  Council  had  shown  a  strong  tendency 
under  their  worthy  president  (Mr.  Wordingham)  to  organise  the 
Institution  on  a  more  democratic  basis,  and  their  new  chairman, 
that  night  in  addressing  them,  would  do  so,  not  as  the  chairman  of 
the  Newcastle  Local  Section  but  a,s  chairman  of  the  new  North- 
East  Centre  of  the  Institution.  That  was  significant  of  the  new 
outlook.  He  mentioned  as  an  example  of  the  effect  of  that  change, 
the  fact  that  a  paper,  however  originating,  or  of  however  high 
value  it  might  be,  could  be  read  at  Leeds,  Manchester,  or  elsewhere 
as  the  case  might  be,  if  more  convenient,  before  being  read  in 
London  and  would  be  considered  as  having  come  before  the  Insti- 
tution just  as  much  as  if  it  had  originally  come  before  it  in  London. 
It  had  been  decided  also  to  devolve  some  of  the  research  work  upon 
the  Local  Committees,  and  generally  to  make  them  more  efficient 
parts  of  the  Institution.  A  very  important  matter  was  the  setting- 
up  0*  the  Local-Sections  Committee— an  idea  which  had  originated 
■with  their  own  hon.  sec,  Mr.  J.  R.  Andrews.  As  to  research  work, 
he  mentioned  that  they  had  been  entrusted  with  research  into 
armoured  cables,  upon  the  initiative  of  Mr.  Clothier. 

Mr  a    P  I'VNE,  M.I.E.E.  (the  new  chairman),  then  delivered 
his  address.     He  said  that  not  the  least  startling  change  in  in- 
dustrial  conditions  during  the  four   years   of   war  had  been  the 
developments  in  connection  with  electricity,  which,  havmg  regard 
I  to  the  apathetic  or  deterrent  nature  of  legislation  in  the  past, 
i  would  probably  have  been  unattainable  in  this  country  fo»  many 
I  years  without  the  stimulating  influence  of  the  war.     The  progress 
i  that  was  being  made  was  by  no  means  confiilld  to  generation  and 
I  distribution  but  was  even  more  marked  in  connection  with  the 
I  application  or  utilisation  of  electricity   for  numerous   industrial 
purposes     Such  apiilications  might  be  divided  into  three  mam  cate- 
L,.ie3-.^(1)   The   provision   of   driving    power    for    large    works 
extensions    and  for  enormous    munition   factories   which,  it  was 
hoped  would  ultimately  be  used  for  industrial  purposes ;  (2)  the 
creation  of  industriijs  almost,  or  entirely,  new  to  this  country,  and 
dependent  on  a  bulk  supply  of  cheap  electricity  for  their  exploita- 
tion on  a  large  scale,  aa  in  the  production  of  nitrogen  from  the 
air  ■  with  this  group  niiglit  also  be  mentioned  the  electric  furnace 
and  the  electrostatic  method  of  removing  suspended  matter  from 
gases  •  (3)  the  driving  by  electricity  of  heavy  machinery,  plant,  &c., 
previously  as.SQciated  with  steam.     Electricity  might  there  be  said 
to  be  encroaching  on  vested  interests  to  a  much  greater  extent  than 
in  the  previous  cases,  and,  consequently,  development  proceeded  on 
different  lines.     Where  steam  had  been  used  with  success  in  the 
past  it  would  not  always  be  easy  to  demonstrate  that  electricity 
could  be  used  with  still   greater  success.     The  moat  noteworthy 
examples  of  this  class  were  the  electric  propulsion  of  ships  and 


the  electrical  driving  of  large  rolling  mills.     The  former  had  not 
been  attempted  on  any  large  scale  in  this  country,  but  the  applica- 
tion of  the  electric  drive  to  rolling  mills  was  proceeding  rapidly, 
and  the  one  or  two  motors  of  K,0(iO  to  12,00o  h.p.  installed  within 
the  last  five  years  were  already  being'  overshadowed  by  machines  of 
from  15,U00  to  25,000  H.P.  now  under  consideration,  which,  so  far 
as  he  knew,  were  as  large  as,  or  larger  than,  any  plant  of  a  similar 
character  existing  in  Germany,  which  country  was,  prior  to  the  war, 
vastly  ahead  of  us  in  the  electrical  equipment  of  rolling  mills.    Suffi- 
cient motors  for  large  reversible  i-oliing  mills  were  usually  operated  oii 
the  Ilgner  modification  of  the  Ward-Leonard  system  ;  the  whole  ol 
the    plant   being    placed    in    properly   constructed    and  ventilate"! 
buildings,  w.is  not  subjected  to  the  smoke  and  dirt  inherent  in  a 
steel  works,  and,  consequently,  such  standard  practice  could  largely 
be  followed  in  the  general  design  and  appearance  of  these  machines, 
as  was  consistent  with  the  heavy  duty  they  were  called  upon  to 
perform.     The  mill  motor  must  necessarily  be  of  the  direct-current 
type,  of  slow  speed,  and  cap.able  of  rapid  reversals.     It  was  usual 
to  provide  independent  cooling  by  means  of  fans  suppling  filtered 
air.     The  voltage  would  be  as   high  as  waa  consistent  with  good 
commutation.      The  generator,   or   generators,   of   the   Ilgner  set 
would  be  designed  for  high  speed,  and  of  corresponding  voltage  and 
capacity  to  the  mill  motor.     The  drivhag  motor  of  the  Ilgner  set 
might  be  designed  for  either  alternating  or  direct  current  ;  if  the 
latter  was  available  in  close  proximity  there  waa  no  objection  to 
its  use.  and  it  would  be  slightly  more  efficient  than  alternating 
current.     Usually,  however,  local  conditions  would  necessitate  the 
use  of  alternating  current,   which  allowed    greater  latitude  in 
the  choice  of   voltage,   though  not  so   much   in    that  of   speed. 
Large  non-reversing  miUs  requiring,  say,  2,000  h.p.  and  upwards, 
were  generally  direct  driven,  and  smaller  mills  through  gearing 
with  a  fly-wheel  on  the  motor  shaft.     The  cost  of  totally-enclosed 
machine-cut   gearing   was   so   high   that  a  low-speed    motor   and 
fly-wheel  coupled  direct  to  the  rolls  became  a  cheaper  and  simpler 
proposition.     In  cases  where  the  speed  or  duty  of  the  mill  rendered 
it  difficult  to  obtain  the  necessary  fly-wheel  effect  with  a  direct 
drive,  a  rope  drive  should  have  serious  consideration.     The  driving 
of  rolling-mill  auxiliary  machinery  by  electricity  had  been  more 
readily  adopted  in  this  country  than  had  the  driving  of  the  actual 
mill  itself,  and  in  these  minor  drives  greater  divergence  of  practice 
was  noticeable.     This  raised  the  question  of  the  relative  merits  of 
A.c.  and  D.c,  and  in  this  country  there  waa  a  strong  tendency  to 
use,  or,  at  least,  to  advocate  the  use  of  A.c.    Generally  speaking-, 
alternating  current  was  not  as  convenient  aa   D.c.   for  furnace- 
chargers,  cranes,  and  similar  hoisting  machinery  ;  it  was,  however, 
good  enough,  and  where  available,  should  be  used  in  preference  to 
incun-ing  the  expense,  losses,  and  upkeep  of  transforming  appai'atus. 
In  order  to  appreciate  the  i>roblem,  it  was  desirable  to  review  the 
operating  conditions,  and  the  steps  that  should  be  taken  to  meet 
these   conditions.     The   chairman   then   iiroceeded    to    deal    with 
electrical   equipment   for   live    rollers,   skids,   and  screwmg-down 
gears.  '  He  presented  tables  giving,  in  each  case,  the  average  of  a 
series  of  observations  taken  under  actual  working  conditions,  which 
einpluvsised  the  severity  of  the  duty  :— 

TABLE  I.— Live  Rolleks. 


Live  rollers. 
No.  Size. 


l** 


■?-=' 


lti-5 
46-9 
52-4 


10-5 


wt.  ingots 
c  6"  billets 
(  aV' bulb  angles 


It  would  be  seen  that  the  principal  features  of  this  duty  were  the 
frequent  reversals  and  the  rapidity  of  acceleration.  Live-roller 
trains  varied  considerably  in  number,  size,  and  weight  of  rollers, 
and  the  motor  fitted  must  be  of  corresponding  H.P.  ;  but  the  weight 
of  the  ingot,  billet,  or  section  did  not  appreciably  affect  the  load  on 
the  motor. 

TABLE  II.— Skids. 


1 

s 

■| 

■c 

Ol 

i  * 

1. 

1 

1 

If 

1 

ti 

S.2 

3 

3  i 

^3 

1 

Si 

-5 

Si 

M 

Remarks, 

Min. 

— 

— 

Sees. 

per 

hour. 

21 

Sec. 

BW. 

KW. 

KW. 

B.B.P. 

0-7 

2T6 

2n-s 

372 

20 

One   G  in.    x   6  in. 

shell     steel    bar 

14  ft.  long. 

12 

S8 

21 

0-9 

2.3-5 

19 

26-2 

20 

ditto       ditto. 

2 

60 

31 

0-6 

35-8 

27 

2U 

Three  bars. 

ditto       ditto. 

N.B.— Motor  is  capable  of  exerting  five  times  normal  torque. 

This  duty  was  somewhat  different  from  that  of  live-roller  gear  : 
seeing  that  more  time  was  available  between  operations,  reversal 
was  not  so  rapid,  and,  when  returning  the  skid,  the  load  on  the 
motor  was  comparatively  light.  Heavy  starting  currents  were, 
however,  encountered,  due  to  initial  friction  when  skidding  one  or 
more  bars  from  rest,  and  also  to  a  possible  attempt  on  the  part  of 
the  operator  to  skid  an  excessive  number  of  bars.     Provision  must 
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be  made  for  eusariii»r  that  the  motor  or  gear  should  not  be  damaged 
when  a  bar  was  skidded  up  apainst  a  heap  of  bars  or  other  obstruc- 
tion, thus  brinping  tho  skid  suddenly  to  rest  with  current  still  on 
the  motor. 

TABLE  III.— ScaEWI>G-D0WS   tr£AR. 


BUSINESS  NOTES. 


~^ 

Max. 

No.  of 

Time  taken 

Total  time 

input 

Cull 

Bizeol 

oix-ralions 

by  eaoh 

motor 

JurinK 

speed 

motor 

Rt-ranrks, 

per  hour. 

oiM-ration. 

is  running. 

accelera- 
tion. 

input. 

fltled. 

• 

Sets. 

Mins.  per 
hour. 

KW. 

KW. 

1..H.P. 

19-i 

r.-c 

18 

•29 

16-7 

.TO 

48-cwt. 
ingots  to 
6"  X  6- 
shell 
hillels. 

•211; 

6li 

3-2 

-26 

16 

SO 

ditto. 

211; 

64 

23 

22 

1.5 

50 

ditto. 

The  main  feature  of  this  particular  duty  was  the  short  interval 
dnrin<r  which  the  motor  was  riinniuir,  frt^quently  aiiioiintintr  to 
"  inchintr  round  "  only.  The  usual  practice  was  to  screw  down  the 
top  roll  ajrainst  the  pressure  of  the  balance  jrear.  The  load  was, 
tlierefore.  constant  when  screwinfr  down,  and  was  very  ligrht  : 
when  raisinu^  the  roll  the  motor  mijrht  sometimes  be  rapidly 
reversed  should  the  operator  overshoot  th#  mark.  It  was  also 
possible  to  screw  the  rolls  hard  tojrether,  but  this  was  unlikely  to 
iiappen  with  ordinary  care. 

Till'  chairman  emphasised  the  need  for  motors  for  such  drives 
beintr  placed  in  acci'Ssible  positions  ;  and,  for  the  provision  of 
suitable  peariutf.  enclosed  in  dust-titrht  tcear  cases.  The  insulatins; 
material  should  be  the  best  obtainable,  consisting  wherever  possible 
ot  mica  or  mi<'anite.  The  recotrnitioii  of  the  necessity  for  a  special 
type  of  motor  for  rollinfr-mill  auxiliaries,  and  the  extent  fo  whieli 
these  motors  were  cominsf  into  treneral  use,  made  a  considerable 
ineafiure  of  standardisation  highly  liesinibie.  The  sizes  of  motors 
used  in  any  particular  works  should  lie  standardised,  and  the  number 
ot  such  sizes  kept  within  small  limits.  This  was  facilitated  by  the 
fact  that  hi^'h  efficiency  was  of  secondary  importance,  and  must 
give  place  to  reliability  and  rapidity  of  replacement,  which,  there- 
fore, permitted  of  the  selection  tor  a  given  duty  of  a  motor  of 
somewhat  larger  size  than  would  be  considered  good  practice  in 
normal  commercial  work.  Further,  in  some  instances — sucii  as 
long  trains  of  rollers — it  was  advantageous  to  use  two  small  motors 
in  preference  to  a  large  one,  and  this  might  help  to  keep  down  the 
number  of  sizes. 

The  following  table,  taken  from  an  actual  rolling  mill,  would, 
with  the  possible  addition  ot  two  or  three  motors,  cover  all  the 
requirements  of  most  mills  of  similar  size.  The  columns  headed 
I  and  i.  showed  for  purposes  of  comparison,  the  sizes  proposed  by" 
two  firms  originally  tendering  for  the  installation  ;  the  next  column 
showed  the  size  of  motor  actually  installed,  and  the  final  column 
the  average  normal  and  maximum  H.l".  actually  developed  : — 


TA15LE  IV.- 


-SCHEDULE   OF   MOTOR   REQUIBEMENTS   FOR 

Typical  Mill. 


— B.H.p.  of  motor.- 

Pro-  As  Actually 

posed.         fitted.         taken. 


Approach  rollers  No.  1 


ditto 

No.  2 

ditto 

No.  3 

ditto 

No,.l 

ditto 

No.  5 

ditto 

No.  6 

Long  rollers 

No.  1 

.      ditto 

No.  2 

ditto 

No.  3 

Ketum  rollers 

Short  rollers . . . 

Screw  down  gear     ... 

Skid 

No.  1 

ditto 

No.  2 

ditto 

No.  3 

ditto 

No.  4 

ditto 

No.  5 

It  would  be  seen  that  two  sizes  of  motor  only  were  in  use,  and 
this  without  excessive  first  cost  or  undue  effect  on  the  efficiency. 
Where  the  use  of  these  special  motors  was  extended  to  cranes,  and 
where  mills  of  various  sizes  were  to  be  found  in  the  same  works, 
then  some  extension  of  the  numljer  of  sizes  was  desirable  ;  but  in 
all,  except  very  exceptional,  cases  it  would  be  feasible,  by  judicious 
arrangement,  to  ensure  that  four  sizes  should  not  be  exceeded.  The 
speaker  referred  at  length  to  the  relative  merits  of  the  Kx.  and 
D.c.  motors,  and  came  to  the  conclusion  that,  taking  the  system  as 
a  whole,  under  the  conditions  enumerated,  direct-current  would  be 
found  considerably  more  efficient.  Siz*  for  size,  the  A.c.  motor 
would  be  considerably  heavier  and  more  expensive.  Speaking  of 
switchgear,  he  said  that  some  form  of  automatic  starting  apparatus 
was  necessary  that  would  permit  of  accleration  at  a  predetermined 
rate,  which  must  be  as  rapid  as  possible  without  damaging  the 
motor,  and  which  must  take  place  independently  of  the  operator, 
and  magnetically-operated  switches,  known  as  contactors,  had 
been  developed,  which  satisfactorily  met  those  conditions. 

A  short  discussion  as  to  A.c.  and  D.c.  for  mill  driving  followed 
in  which  Messrs.  Peterson,  Arnold,  Booth,  and  Roberts  took  part.   ' 


"  Made  in  U.S.A." — The  Executive  Commitu  c  ^.i  r.ti( 
Mcr.  hunts'  Association  of  New  York  decided,  on  Septemhei  23td 
that  the  designation  ''  Maile  in  U.S..A.,  in  plain  type  form,  shouli 
be  use<l  by  all  its  meml)ers  on  :U1  goals  manufacture<l  by  them  ii 
the  United  States  of  America,  and  that  the  use  of  all  other  iiiarit 
ings  to  identify  the  country  of  origin  of  such  goods  be  discontinued, 
—Board  of  Traile  Joiirmil.  ^ 

Trade   In    Poland. — A  scheme  ,is   beins;  promoted  it 

Germany  for  the  formation  at  Warsaw  of  a  concern  under  the  titl( 
of  the  Polish  Electricity  Co.-A.E.G.,  for  the  establishment  ol 
installations  in  Poland  and  the  sale  of  machinery,  plant,  ami 
a]iparatu8,  together  with  participation  in  the  industrial  under' 
takings  in  the  "  Kingdom  of  Poland."  The  founders  are  the 
A. E.G.  and  individuals  liearing  Polish  names  at  Sopnowi,e.  Warsaw 
and  Lodz,  tlie  share  capital  being  C."jO,000. 

Rumours  Denied. — -Mr.  Thomas  McLeod,  chaii'inan  of 
the  Power  Plant  Co..  Ltd.,  West  Drayton,  Middlesex,  writes  to  iu 
:vs  follows  under  date  November  Uth,  1918  : — 

It  lias  come  to  our  knowledge  that  reports  to  the  effeM  that  there  are 
liersonsof  enemy  alien  origin  exercising  uifluence  in  the  management  of  thiscom* 
pany  are  still  Ijeing  circulated.  As  these  are  detrimental  to  the  interests  ol 
the  company  and  likely  to  prejudice  our  business  prospects,  and  are  entirely, 
contrary  to  the  facts,  we  shall  feel  gri'atly  ohliged  if  you  will  kimlly  give  us  ^n 
opportunity  of  denying  these  rnniunrs  tlii-ough  yonV  journal.  'I'lie  maiia  ' 
staft'  islnadr-  up  as  follows  :  * 


K.  .7,  MeL,ec.,l 
Kobt.  C,  Salt 
\V.  E.  Sykes 
H.  H.  Thorne 
R.  E.  Hughes 
Tlie  aliove  gentlemen   ; 

capital  whatsover  is  now 

enemy  alien  origin. 


Mpaii 


ed  positi* 


,.     Managing  l>irectnr. 

.  ,     Secretary. 

, .     Assistant  General  Manager 

. ,     Technical  Manager. 

, ,     Works  Manager, 
ire  all    British   born   and  of    British    | 
held  either  directly  or  indirectly  by  a 
of  alien  < 


receiving  any  hcnellt  whatsover  frc 


tht 


Liquidations. —  Meki'On     Metai,mik(;k'ai.    ("n.,    l,i'i)., 

— Winding-up  voluntarily.  Licjuidator,  Sir  Wooiiburu  Kirby,  of 
Bassishaw  House,  E.G.  Meeting  of  creditors,  November  1  Sth,  at  2, 
Metal  Exchange  Buildings,  E.G. 

Blackwall  Enuineehino  and  Wbldino  Works,  Ltd. — 
Petition  for  winding-up  presented  October  \f>t\\.  Order  madei 
November  ."ith. 

Catalogues    and     Lists. — Consolidated    Pnepmatic 

Tool  Co.,  Ltd.,  170,  Piccadilly,  London,.  W.  I.  —  Catalogue 
No.  !•  E,  of  -4ti  pages,  containing  illustrated  descriptive  matter 
relating  to  their  ''  Duntley  "  portable  electric  tools — drills,  grinders, 
compressors,  coal  and  ore  borers,  electric  hammer  and  blower,  etc. 
Views  are  given  of  the  works  at  F'raserburgh,  Scotland,  showing 
electric  tool  assembling  and  a  machine  shop,  also  an  armature- 
winding  shop  at  Westminster. 

Messrs.  Drake  &  tJoRHAM,  Ltd.,  67,  Long  Acre.  London, 
W.G.  2. — List  No.  2.33,  28  pages,  containing  illustrations  and  brief 
tabulated  particulars,  including  prices,  of  various  types  of  electric 
lamps,  reflector  fittings,  lanterns,  pendant  fittings,  shades,  electris 
fires  of  many  designs,  electric  heaters,  boiling  rings,  toasters, 
fuseboards,  iVc. 

Trade  Announcements. — We  are  informed  that  Mr.  W. 

HOLEHOUSE,  managing  director  of  the  Davenport  Engineering  Co., 
Ltd.,  and  patentee  of  the  Bradford  Patent  Cooling  Towers,  has 
severed  his  connection  with  the  company  and  is  commencing  in 
business  at  21,Morley  Street,  Bradford,  on  his  own  account,  to  design 
and  manufacture  special  cooling  plant;  for  large  turbines. 

Mr.  F.  M.  Burley,  electrical  engineer,  having  been  discharged 
from  the  Army,  has  resumed  business  at  14,  Hamlet  Court  Roa<>, 
Southend-on-Sea. 

The  Enterprise  MANni^'ACTURiNO  Co.,  Ltd.,  of  Gun  Street 
Electrical  Works.  Bishopsgate.  London,  E.G.  1,  Jiave  been  appointed 
agents  for  the  whole  of  London,  and  the  South  Coast  for  Messrs. 
S.  Hodgson  ,fc  Co.,  of  Hajifax.  Illustrated  and  descriptive  price 
lists  of  Hodgson's  D.c.  motors  and  two  and  three-phase  induction 
motors  have  been  issued. 

Messrs.  Evershed  &  Vignoles.  Ltd.,  give  notice  that  they 
have  closed  their  City  Office  at  110,  Cannon  Street,  E.G.  All  letters 
should  be  addressed  to  the  company's  sole  address,  Acton  Lane. 
Works,  Chiswick,  W.  4. 

Book  Notices.— The  "  Punch  Almanack,"  1919  (ls.net), 

which  has  been  issued  from  Punch  office,  is  well  worth  securiilfr 
both-for  mirth  at  home  and  for  sending  to  our  men  "  over  there,'' 
who  will  want  all  the  reading  matter  that  we  can  send  them 
during  the  next  few  months. 

"  Cutting  Lubricants  and  Cooling  Liquids." — A  memorandum 
on  this  subject  has  been  issued  by  the  Department  of  Scientific  and 
Industrial  Research  (Bulletin  No.  2),  in  w  hich  is  brought  together 
a  large  amount  of  useful  information  likely  to  be  useful  to  users 
ol  cutting  lubricants,  and  to  increase  efficiency  of  production.  The 
skin  diseases  produced  by  lubricants  are  also  dealt  with. 

'■  TraiiiMctions  of  the  Institute  of  Marine  Engineers.''  Vol.  XXX 
Septeiiiber,  191S.     London:  The  Institute. 

"  Traiixiicfionx  of  the  Illuminating  Engineering  Society."  Vol. 
XIII,  No.  7.     October  10th,  1918.     The  Society  :  Easton,  Pa. 

"Journal  of  the  Engineers'  Club  ot  Philadelphia.'  Vol. 
XXXV— 10,  No.  167.    October,  1918.    Philadelphia  :  The  Club. 
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LIGHTING  AND  POWER  NOTES. 


Bray    (Co.  Wicklow).— Price   iisckease.— The  r.D.C. 

lias  increased  the  charges  for  electricity  by  10  per  cent. 

Castlerea  (Co.  Roscommon).  -Vropcsed    K.I,. — A  new 

'levelopment  company  has  been  formed,  with  a  capital  of  .i:lO,OiiO, 
to  supply  the  town  with  electric  lig-ht. 

Clayton. — PeovTOrder. — The  L-.G.B.  has  informed  the 
U.DX .  and  the  Bradford  Corporation  that,  until  the  GoTernment 
has  arrived  at  a  decision  with  regard  to  the  report  of  the  Electric 
Supply  Committee,  no  new  prov.  orders  will  be  granted. 

Continental. — Dex.makk. — The  Copenhaircn  Corporation 

ha.«  acce|it^  the  report  of  its  chief  engineer,  and  voted  the  sum  of 
ilKS.SuU  for  increasing-  the  output  of  its  central  station  by 
lu.iJiHi  KW.  The  boBers  were  originally  ordered  in  England 
some  years  ago,  but  as  it  was  found  impossible  to  obtain  the 
necessary  export  certificate,  a  tender  has  been  accejiteil  from 
Jonkoping,  in  Sweden,  for  three  boilers  for  the  sum  of  £^'.(>00.^  A 
Swiss  firm  offered  a  10,(iOO-KW.  turbo-generator  for  the  sum 
of  .£69,000.  The  machinery  was  intended  for  Russia,  but  could 
not  he  sent  there  by  reason  of  the  political  conditions  of  the 
country.  The  estimated  cost  of  the  buildings  was  £17, 3ou.  These 
prices  are  very  high,  but  there  is  no  prospect  of  any  reduction, 
and  the  existing  machinery  is  quite  imable  to  meet  even  present 
requirementa. — iNi/eii  iiireii. 

Norway. -The  Norske  A.G.  for  Elektrokemisk  Industri,  of 
Christiania,  is  increasing  its  capital  from  £.><OO.iiOci  to  £l.ijOO.0i"i. 
with  the  object  of  oiiening  up  further  mines  and  imreaaing  it.f 
electricity  generating  stations  by  ntiliaing  addition.al  water  ]jower. 

Dover. — Proposed  Boiler  Improvements. — The  T.C. 

has  referred  back  to  the  Electricity  Committee  a  recommendation 
that  the  boilers  at  the  electricity  works  should  be  Htted  with 
underfeed  stokers,  to  enable  Kent  coal  to  be  nseil. 

East  Ham. — Year's  "Workixg. — The  aiimuil    accounts 

of  the  Corporation  electricity  department  (some  statistics  regarding 
which  appeared  on  page  -420  of  our  issue  of  November  1st)  show 
that  the  total  cost  per  unit  was  loHd..  against  l'29d..  including 
fuel,  'Sid.  against  ■72d.  :  wages,  '17d.  against  Hd.  ;  repaii-a  and 
maintenance.  'OSd.,  or  the  same  as  in  the  previous  year  ;  rates  and 
taxes  cost  l.'id.,  against  'Hd. :  and  management  expenses  "lid., 
the  same  as  iu  the  preceding  year;  3jH62.9iil  units  were  sold, 
against  4,063.721,  including  private  lighting.  1, .502,374,  against 
I,.").54,07(j ;  public  lighting,  102,570  against  100.950;  traction, 
2,357.900  against  2,408,095  ;  262,150  units  were  used  on  the  works, 
against  249,741 ',  and  264.320  against  204,799  were  unaccounted  for. 
The  maximum  load  was  1.722  KW.  against  1,93s,  and  the  load 
factor  299  per  cent,  against  260d,  per  cent.  The  avei-age  price 
obtained  was  r75d.  Eigainst  l'59d.  ;  private  lighting,  2'61d.  against 
2'29d.  ;  public  lighting,  r67d.  against  2'16d.':  tramways,  l'21d. 
against  I'lld. 

Halifax.— Prov/  Orders.  —The  B.  of  T.  has  informed 

the  Corporation  that  it  has  decided  not  to  entertain  further  appli- 
cations for  prov.  orders  for  electricity  supply  until  a  decision  has 
been  arrived  at  with  regard  to  the  report  of  the  Electric  Snpply 
Committee. 

Ireland. — AVater  Power.— Mr.  .J.  C.  White,  chairman 
of  the  Belfast  Electricity  Committee,  has  been  asked  by  the  B.  of  T. 
to  become  a  member  of  the  Sub-Committee  for  Ireland,  appointed 
with  the  concurrence  of  the  Minister  of  Reconstruction,  to  examine 
and  report  upon  the  water-power  resources  of  the  United  Kingdom, 
and  the  extent  to  which  they  can  be  made  available  for  industrial 
purposes.  The  Sub-Committee,  of  which  Sir  John  P.  Griffith  is 
chairman,  will  deal  specially  with  Ireland.  Mr.  White  was  asso- 
ciated with  engineers  in  London  as  legal  adviser  for  the  Ulster 
Power  Bill  some  years  ago. 

The  Coleraine  U.D.C.  has  applied  to  the  Irish  Society,  in  connec- 
tion with  the  utilisation  of  water  power  at  Cutts,  Coleraine,  for  the 
generation  of  electricity,  and  the  Society  has  promised  to  consider 
the  matter. 

Keighley. — Wages. — The  Committee  on  Production  has 

increased  the  war  wages  of  charge  engineers,  switchboard 
attendants.  A:c.,  at  the  Corporation  electricity  works  to  23s.  6d.  per 
week,  plus  12^  per  cent,  on  total  earnings,  as  from  the  first  pa.y-day 

in  October  last. 

Lighting  Restrictions. — "n   IMonday   the   Home   Office 

issued  instructions,  which  apply  to  Great  Britain  generally,  to  the 
effect  that  the  shading  of  lights  may  be  withdrawn,  except  in  certain 
areas  speinfied  by  the  .Admiralty,  where  lights  are  visible  from  the  sea. 
Owing  to  the  coal  shortage,  the  prohibition  of  shop-window  and 
advertisement  lighting  is  stUl  in  force,  and  the  total  number  of 
lamps  in  use  for  street  lighting  is  not  to  exceed  one-half  of  the 
normal.  The  use  of  lights  in  shop  windows  was  allowed  on  Monday 
night  only,  as  a  special   concession. 

The  B.  of  T.  announced  that  the  operation  of  Part  III  of  the 
Lighting,  Heating,  and  Power  Order.  1918,  relating  to  hotels, 
restaurants,  clubs,  and  places  of  entertainment  would  lie  suspended 
during  the  present  week. 


London. — Stepney. — Year's  Working. — For  the  year 

ending  March  31st,  1918,  the  income  of  the  B.C.  electricity  depart- 
ment amounted  to  -6 150,330.  against  £134,868  in  the  previous  year. 
whilst  the  expenditure  totalled  £104.393.  against  £94.710.  Debt 
repayments  amounted  to  .t  23, 527  ternporary  work  done  during  the 
year  to  £409  rmd  interest  and  other  charges  to  1 20,610.  leaving  a 
net  profit  of  t;:-;  >;42,  .ompared  with  a  debit,  balance  of  £3,584  iu 
the  previous  year.  1  nits  sold  nunibered  24.S.S0.717,  a  decrease  of 
2,130.813,  and  included— private  lighting.  4.181,831,  a  decrease  of 
168,062;  power  and  heating.  11.032.137.  an  increase  of  158.775  ; 
public  Ughting.  156.s5i;,  a  decrease  of  22,367  :  bulk  supplies  in 
Stepney,  5,017.u2:i,  a  decrease  of  299,353  ;  and  public  bulk  supply, 
4,492,870.  a  decrease  of  1.799,806.  The  works  and  administrative 
cost  per  unit  sold  was  •993d..  and  the  total  cost  r415d..  compared 
with  r2H2d. ;  the  average  income  per  unit  was  r450d.  The 
maximum  load  was  1 1.105  KW. 

Loughrea  (Co.  Galway). — For  some  nights  during  last 
week  the  town  was  practically  in  darkness,  owing  to  the  staff  at 
the  electric  power  station  being  laid  up  with  influenza. 

Lurgan. — Corrkctiox. — We  regret  that  in  our  Lurgaii 

note,  last  week,  a  name  was  speUed  inaccurately.  For  Mr.  Scheneld 
read  Mr.  .1.  Wardell  Shemeld.  Mr.  Shemeld's  relations  on  his 
father's  side  have  been  English  for  the  past  three  or  four  hundred 
years. 

.     Maidenhead. — Price  Increase. — The  T.C.  has  increased 

the  price  of  electricity,  as  from  December  31st  next,  by  Id.  per  unit 
for  lighting  and  by  I'O  ]ier  cent,  for  iiower,  a  total"  ad\ance  on 
l>re-war  r.ites  of  ."iH  ])er  ijent. 

Middlesbrough. — Year's    AVorking. — At    the     annual 

meeting  of  the  Cleveland  Trust,  Ltd.,  it  was  announced  that  the 
electric  light  undertaking  showed  a  profit  of  £420. 

Newport  (Mon.). — Mains  E.xtensuins. — The  .American 

Red  Cross  Society  has  re(|Ue8ted  the  Corporation  to  extend  the 
electricity  mains  to  the  Coldra.  :ii  miles  from  Newport,  which  is 
to  be  the  chief  American  naval  hospital  in  Europe. 

Proposed  Joint  Supply. — The  Town  Councils  of  Derby. 

Nottingham.  Leicester.  Burton-on-Trent.  and  neighbouring  towns 
have  decided  jointly  to  engage  electrical  engineers  to  rejxjrt  as  to 
tlie  best  arrangement  for  securing  the  most  economical  supply  of 
electricity  in  the  district  on  the  lines  recommended  by  the  B.  of  T. 
Committee. 

Queensbury. — Electkicitv  Sipply.— The  U.D.C.  has 
granted  permi.ssion  to  the  Yorkshire  Electric  Power  Co.  for  the 
supply  of  electricity  to  the  whole  of  the  Queensbury  area. 

Stirling.  —  Proposed  Bulk  Supply.  —  The  Stirling 
Merchants"  Association  has  decided  to  recommend  the  T.C,  to  take 
a  supply  of  electricity  in  bulk  from  the  Scottish  Central  Electric 
Power  Co.,   instead  of  adding  to  its  present  plant. 

Walsall. — Plant. — Further  spare  plant  from  the  Corpora- 
tion's electricity  works  at  Wolverhampton  Street  has  been  sold 
for  £800. 

The  Electricity  Committee  has  approved  of  the  claim  of  the 
Corporation  against  the  Defence  of  the  Realm  Losses  Commission 
in  respect  of  commandeered  plant. 

The  Committee  recommends  the  purchase  of  a  duplicate  con- 
denser motor  for  the  Birchills  station,  at  a  cost  of  £325,  a 
rotary  converter  at  a  cost  of  £3,370.  and  a  feeder  panel  at  a  cost 
of  £410,  for  the  Darwell  Street  sub-station. 

The  change-over  from  3.30ii  volts  to  6,000  volts  on  the 
cable  from  Hospital  Street  to  Darwell  Street  has  been  carried  out. 

Walkden. — Mill  Driving. — Messrs.  Burgess,  Ledward 
and  Co..  of  Wardle.v  Mills,  are  about  to  adopt  electric  driving. 

West  Hartlepool. — Linkixg-up. — The  Electricity  Supply 

Sub-Committee  has  come  to  an  agreement  with  the  Cleveland  and 
Durham  County  E.P.  Co.  upon  the  .subject  of  linking- up  supplies. 

Proposed  Li  iax.— The  T.C.  is  to  apply  to  the  L.G.B.  for  sanction 
to  a  loan  of  £2.500.  iu  connection  with  the  extension  of  the  supply 
of  electricity  to  Irvine's  Dockyard. 

Peice  Ixcrease.  From  the  December  meter  readings  the 
charges  for  electricity  to  geperal  consumers  are  to  be  increased  by 
a  further  10  per  cent. 

WA&ES.-The  wages  of  shift  engineers  and  station  superin- 
tendents at  the  electricity  works  are  to  be  increased  by  5s.  per 
week,  and  the  wages  of  other  employes  by  3s.  6d.  per  week  :  in 
future  the  wages  of  these  emplo.yes  are  to  be  automatically  adjusted 
in  accordance  with  the  grants  of  the  Committee  on  Production  to 
the  local  engineering  trades. 

Whitwood. — Price  Increase. — The  Yorkshire  E.P.  Co. 

has' informed  the  U.D.C.  that  the  price  of  electricity  for  power  will 
be  temporarily  increa.sed  from  Id.  to  lid.  per  unit  from  November  1st 
last. 

York.— Price  Increase. — The  Electricity  and  Tramways 
Committee  has  decided  that,  consumers  of  electricity  in  bulk, 
supplied  under  special  agreements,  shall  pay  an  increase  of  at  least 
50  per  cent,  over  pre-war  charges. 
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TRAMWAY  AND  RAILWAY  NOTES. 


Blackpool.— I'lHUvsKD,  New  Deivit. — In  cmincction 
with  the  aciiuisitiou  by  the  Corpoiatiou  of  the  Blackpool,  St. 
Anne's,  and  Lytham  tramway  system,  the  Tramways  Committee' 
has  decided  to  acquire  4  acres  of  land  in  Rig-by  Road,  for  the  pur- 
pose of  a  new  central  oar  depot. 

Clee  Hill  (Ludlow). --Proposed  LiGai    Railwai.— A 

public  meeting  has  decided  in  favour  of  a  lisht  railway  to  serve 
the  Henley  Knowhnry,  Ritterley,  Oeo  Uill,  Dixidinpton,  and 
;is^<Kji;ited  area-). 

Continental. — Spain. — A[>pliuatioii  has  been  made  for 
a  concession  for  the  construction  and  workintr  of  an  electric 
tramway  in  the  Province  of  Tarrafrona. 

East  Ham. — Year's  Woiikixi;. — The  annual  aecounts 
of  the  Corporation  Tramways  Department  show  that  the  revenue 
for  the  year  ending  March  Hist  last  amounted  to  £71,373.  com- 
l)ared  with  £65,.5t;2  in  the  preceding-  year,  and  the  expenditure  to 
£67,712,  ajrainst  £i;i,or,9.  Interest  on  loans  amounted  to  £4,817  ; 
debt  redemption  to  X.").8S1.  Allowances  to  employes  with  the 
Forces  amounted  to  £3,374.  and  £2,3;i5  was  transferred  to  the 
account  from  the  borough  fund,  leavinsa  deficiency  of  .C3,ti7t>  to  be 
carrie<l  forward.  The  total  cost  per  car-mile  was  12'415d.,  includinff 
traffic  exi)enses,  3'y2d.  ;  general  expenses,  r33d.  ;  repairs  and  main- 
tenance, 3'36d.  :  power,  2  02d.  ;  and  capital  charges,  r78d.  ; 
1,442,436  car-miles  were  run,  against  1.554,164,  and  16,744,ll!)H 
passengers  were  carried,  against  18,618,754.  The  traffic  revenue 
was  ir6.'id.  per  car-mile,  against  !)'91d.,  or  an  average  of  I'Old.  per 
passenger,  against  ■S3d.  ;  17  units  per  car-mile  were  used,  against 
l-ol. 

Tramcar  Lighting. — Following'-  the  Home  Office  instruc- 
tions to  the  police  authorities  relaxing  the  lighting  restrictions. 
normal  interior  tramcar  lighting  was  resumed  on  Monday  evening. 
The  regulations  as  to  headlights  and  red  rear  lights  remain 
unaltered  for  the  present. 

United  States. — N.Y.  Subway  Extension. — The  New 
York  subway  extension  system  represents  the  world's  greatest 
achievement  in  electric  railway  construction.  It  consists  of  61  i) 
miles  of  track,  serves  four  of  the  five  boroughs  of  the  city,  and  has 
a  capacity  of  3,000,000,000  passengers  per  annum.  New  York,  after 
five  years  of  construction  work  and  the  expenditure  of.  j40O,0U0,O0o, 
has  completed  and  put  in  operation  the  greater  part  of  her  new 
system  of  rapid  transit,  known  as  the  Dual  System,  because  the 
'  Interborough  Rapid  Transit  Co.  and  the  Brooklyn  Rapid  Transit 
Co.  have  co-operated  with  the  city  in  de\'eloping  it.  Four  parallel 
elevated  lines  and  a  subway  constituted  the  former  rapid  transit 
system  in  Manhattan.  By  the  extensions,  vast  areas  have  now  for 
the  first  time  rapid  transit  and  become  easily  accessible  to  the  heart 
of  the  city.  Thus  the  railway  mileage  of  New  York  has  l)een  more 
than  doubled,  and  it  has  the  most  extensive  subway  system  in  the 
world,  comprising  more  than  two  hundred  miles  of  underground 
railway.  Some  of  the  subway  routes  have  necessitated  the  boring 
of  tubes  under  the  East  river,  at  an  enormous  cost.  Third 
tracks  have  been  added  to  the  elevated  railways  on  which  express 
service  is  provided  during  the  rush  hours,  while  instead  of  one 
subway  there  are  now  three,  with  express  service  all  day.  It  is 
hoped  that  congestion  will  now  be  relieved,  at  least  for  a  few  years. 
A  large  amount  of  new  equipment  was  naturally  needed  for  the 
Dual  System,  and  for  this  the  Westinfrhcuse  IClectric  and  Manu- 
facturing Co.  has  furnished  6i)0  control  e<iuipments  and  978 
motors  for  the  Interlx)rough  lines,  the  total  cost  of  this  apparatus 
being  over  $3.(100,000.  To  supplement  its  present  power  equipment 
the  Interborough  Co.  has  installed  an  80.000-H.i".  Westinghouse 
turbo-generator,  which  is  the  largest  in  the  world.  Further 
extensions  are  already  being  planned,  notably  a  tunnel  from 
Brooklyn  to  Stat«n  Island. — Electrical  Xewx. 


CONTRACTS  OPEN  AND  CLOSED. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Japan. — A  hirge  wii'eless  station  is  to  be  built  in 
Fukushima  Prefecture,  says  the  Department  of  Communications, 
and  -will  cost  860,000  yen.  The  sending  station  will  be  at 
Hibarigahara,  near  Hara-Machi,  and  the  receiving  station 
will  be  at  Hosoyacho.  Survey  work  has  been  started  by 
engineers  of  the  Department.  The  direct  distance  between  the  new 
office  and  San  Francisco  is  4,600  miles,  while  that  between  the 
Funabashi  office  and  Honolulu  is  3,250  miles.  Service  will  not  be 
opened  for  two  years.  The  new  office  wUl  communicate  direct  with 
San  Francisco  without  relaying  in  Hawaii. — Indian  Engimet-ing. 

The  Telegraph  Service. — A   New  Federation  of  Postal 

Engineers  was  founded  at  Matlock  on  Saturday.  The  organisation 
demands  to  be  treated  separately  in  the  application  of  the  'Whitley 
principles  to  Government  departments. — Daily  Telegraph. 


OPEN. 

Aberdeen.— November  21st.  Great  North  of  Scotland 
Railway  Co.  Six  or  12  months'  supply  of  stores,  including  tele- 
g^raph  material.     Stores  Superintendent,  80.  Guild  Street. 

Bradford.  —  November  I'Srd.  Tramways  Committeie, 
^stores  for  12  inonths,  inchidinj/  lamp  fittinv;8,  insulating  mat<jriiil, 
4:c.     General  Manager. 

Enniskillen.r— I'eceniber  1st.  SHe^o,  Leitrim  &.  Xorthern 
Counties  Railway  Co.  12  months'  sn)>ply  of  telegraph  material. 
Mr. .).  Duff,  Secretary. 

London. —  L.C.C.    The  Hisrhways  Connnittee  recnmmeiuls 

that  tenders  be  invited  for  the  supply  of  field  coils,  double  cotton- 
covered  wire,  rolled-steel  bars,  for  driving  and  pony-wliecl  axles, 
anfl  insulated  coils  for  magnetic  brakes. 

Manchester. — November 29th.  Supply, &c., of  tliree-phase, 
6,600-volt  sub-station  switchgear  at  any  sub-station  in  the  area  of 
supply.  Specification,  A:c..  from  Mr.  F.  E.  Hughes,  Secretary,  Elec- 
tricity Department,  Town  Hall. 

Newcastle-on-Tyne. — ^November  21st.  Tyne  Improve- 
ment Commission.  Six  months'  supply  of  incandescent  electric 
lamps  and  arc  lamp  carbons.  Mr.  J.  MoD.  Mason,  General  Manager 
and   Secretary,  Bewick  Street. 

Spain. — lannary  20th.    The  Harbour  AVorks  Authoiilie.s 

(.f  unta  de  Fomento"),  of  Melilla.  are  inviting  tenders  for  the  overhaul 
and  repair,  erection,  and  jiutting  into  operation,  of  an  sO-ton  Titan 
electric  crane,  which  was  sunk  in  the  sea  in  March,  1914.  and  raised  in 
1916.  No  tender  in  excess  of  £6.400  will,  it  is  stated,  be  c(msidered. 

Wakefield. — November  IKtli.  Coal  for  tlie  electricity 
works,  Calder 'Vale,  for  year  ending  December  31st,  1919.  Forms 
of  tender.  &c..  from  City  Electrical  Engineer,  Old  Town  Hall. 

Walsall. — December  5th.  Electricity  Supply  Department. 
One  .')00-KW.  rotary  converter  equipment.  See  "Official  Notices  " 
November  8th. 

Warrington. — November  i;)th.  Electricity  &  Tramways 
Committee.  Underfeed  mechanical  stokers.  Mr.  F.  V.  L.  Mathiaa, 
Borough  Electrical  and  Tramways  Engineer, 


FORTHCOMINQ     EVENTS. 


Junior  iDstitution  of  Engineers.— l''riday,"November  15th.  At  7  p.m.  At  39, 
Victoria  Street,  S.W.  Aimual  general  rueeting.  Paper  on  "Some  Notes  on 
Newspaper  Printing  Presses,"  by  Mr.  H.  J,  Coventry.  j 

Fx-iday,  November  22nd.  At  .39,  Victoria  Street.  At  7  p.m.  Lecturctte, 
"  Novelties  in  Pumping  Machinery,"  by  Mr.  H.  P.  Anderson. 

(Midland  Section).  — Friday,  November  22nd.  At  7.45  p.m.  At  the 
Imperial  Untrl,  Biniiint;ham.  Paper  on  "  Tlie  Planimeter  Simply  Ex- 
plained witliMiu  M.iiluiiiittics,'"  by  Mr.  W.  J.  Tennant. 

Institution  of  Mechanical  Engineers.— Friday,  November  15th.    At  6  p.m 

At  the  Institution  of  t_'ivil  I^ngineers,  Great  George  Street,  S.W.  ^  Adjonrned 
ilisfiis.sion  on  papers  already  read,  and  if  time  permits  paper  oh  "  Electric 
Welding,"  by  Mr.  T   T.  Heaton. 


North  -  East    Coast    Institution    of    Engineers    and     Shipbuilders.— 

Friday,  November  15th.  At  0.15  p.m.  At  Westgate  Road,  Newcastle-on- 
Tyne.  Paper  on  "Scientific  Research  in  Connection  with  Marine  En- 
gineering and  Shipbuilding,'*  by  Sir  Frank  Heath. 

Industrial  Reconstruction  Council.— Tuesday,  November  l9th.  At  6  p.m. 
At  the  Institute  of  Journalists.  Conference  on  "The  Trade  Unions  of 
tluj  Future,"  to  be  introduced  by  Mr.  G.  A.  Isaacs. 

Institution  of  Civil  Engineers.— Tuesday,  November  19th.  At  5.30  p.m.  At 
Gt.  George  Street,  S.W.  Paper  on  "The  Tata  Hydro-Electric  Power 
Supply  Works,  Bombay,"  by  Mr.  R.  B.  Joyiier. 

Liverpool  Engineering  Society.— Wednesday,  -November  20th.    At  8  p.m. 

At  the  Royal  Institution,  Colquitt  Street.    Paper  on  "  Education  in  Relation 

to  Industry,  with  Particular  Reference  to  Engineering,"  by  Mr.  A.  E. 

Bern  man. 
Royal  Society  of    Arts.— Wednesday,  November  20th.     At  4.30  p.m.     At 

the  Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.    Inaugural  addves>. 

by  Mr.  A.  A.  C.  Swinton,  F.R.S.,  on  "Science  and  the  Future.'* 

Belfast  Association  of  Engineers.— Thursday,  November  Slat.  At  7.45  p.m. 
At  tlx^  Municipal  Technical  Institute.  Paperon  "  Ljungstrom  Steam  Tur- 
liiiu-  and  Grii.-rutor,"  by  Mr.  T.  H.  Hurst. 

Electrical  Power  Engineers*  Association  (Manchester  and  District 
Section)--  Tiiursday,  November  21st.,  At  7  p.m.  At  the  Grosvenor  Hotel, 
Deanseate,  Manchester.  Paper  on  "The  Social  Signitlcancc  of  Trado 
Unionism,"  hy  Mr.  J.  W.  Thomas. 

Institution  of  Electrical  Engineers.— Thursday,  November  2l3t.  At  Gp.m. 
At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.  Paper  on 
"  The  Use  of  High  Pressure  and  Higli  Temperature  Steam  in  Large  Powei- 
Stations,"  by  Mr.  J.  H.  Shaw. 

Students'  Section.— Friday,  November  22nd.  At  7  p.m.  At  King's 
College.  Strand,  W.C.  Address  on  '•  The  Permeability  of  Faintly-Magnetic 
Materials,"  by  Prof.  E.  Wilson. 

Pbysk:a!  Society  of  London.— Friday,  November  22nd.    At  5  p.m    At  the 

Imperal  College  of  Science,  South  Kensmgton,  S.W.    Ordinary  Meeting.! 

Manchester  Association   of  Engineers.- Saturday,   November  23rd.    At 

6.30  p.m.  At  the  Grand  Hotel.  Paper  on  "Conveyors  in  Relation  to 
KuKineering  Works."  Iiy  Mr.  W.  H.  Atherton. 
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NOTES. 

Electricity  Supply  Regulations.— Tlie  Minibter  of  Mum- 

tious  has  iisued  the  t'ollowiut;  order  dated  November  8th, 
1918  :  — 

1.  No  person  shall  on  or  after  the  date  hereqf  except  under 
and  in  accordance  with  the  terms  "of  a  permit  issued  under 
the  authority  of  the  Minister  of  Muhitions;  — 

(a)  Connect  or  cause  to  be  connected  to  any  source  or 
means  of  .supply  of  electricity  any  place  or  any  building, 
premises  or  plant  or  any  part  thereof  not  so  connected  at  the 
date  herei:ii,  or 

((<)  Supply  or  cau.se  to  !«•  supiili^^d  aiiy  electricity  lu  any 
place  or  any  building,  premises  or  plant  or  any  part  thereof 
not  supphed  with  electricity  at  the  date  hereof,  or 

(<•)  T'se  or  cause  to  be  used  any  electricity  in  Or  at  any 
such  jilace,  building  or  premises  or  for  the  purpose  Of  any 
such  plant  as  hereinbefore  mentioned. 

Provided  that  in  any  ca.se  coming  within  the  scope  of  the 
Household  Fuel  and  Lighting  Order,  1918.  or  the  Household 
Fuel  and  Lighting  <Scotland)  Order,  191S,  as  defined  by 
Clause  1  of  these  Orders  respectively,  where  the  previous 
assent  of  the  local  fuel  overseer  is  required  and  has  been 
duly  obtained  to  any  fitting,  equipment,  or  supply  under 
Clause  99  of  the  first-mentioned  Order  or  Clause  77  of  the 
secondly-mentioned  Order,  no  permit  hereunder  shaU  be  re- 
quired for  such  fitting,  equipment,  or  supply  or  the  use  of 
such  supply. 

i.  All  applications  with  reference  to  this  Order  should  be 
addressed  to  the  Director  of  Electric  Power  Supply,  Ministry 
of  Munitions,  8,  Northumberland  Avenue,  London,  W.C.  2. 

3.  This  Order  mav  be  cited  as  the  Electricity  (Restriction 
of  New  Supply)  Order,  1918. 

Note. — The  permission  required  by  the  Order  is  in  addition 
to  and  not  in  lieu  of  the  usual  priority  certificates  and  permit 
reference  number.  ' 

Profit  Sharing. — The  Labour  Co-partnership  Association 
is  holding  a  series  of  five  conferences  and  discussions  during 
November  and  December  at  King'sway  Hall,  Kingsway,  to 
discuss  certain  experiments  in  profit-sharing  and  co-partne)-- 
.ship.  The  first  wiU  take  place  on  Tuesday  next  at  4.30 
o'clock,  and  subsequent  dates  are  November  'JOth,  'ifith,  De- 
i  eraber  4th  and  10th. 

Fuel  Econoray. — The  great  munition  works  of  Coventry 

and  Biniiinghani,  whUe  their  output  is  ever  increasing,  are 
olitainin^;  remarkable  results  in  fuel  and  light  economy. 
Saving,  to  help  minknise  the  effects  of  the  great  coal  short- 
age, is  worked  on  system,  ..and  much  ingenuity  is  shown  in 
perfecting  works  arrangements.  The  magnitude  of  their  fuel 
and  light  requirements  has  startled  experts.  In'  one  establish- 
ment, typical  of  a  score,  the  con.sumption  is  200,000,000  cubic 
feet  of  gas — equal  to  18.000  tons  of  coal — per  annum,  and 
13,000,000  units  of  electricity,  or  about  four  times  the  electric- 
ity consumption  of  Watford  with  its  .50,000  inhabitants. 

Tlie  means  of  saving  successfully  apphed  in  certain  Mid- 
land works  are:  — 

A  careful  grading  of  illumination  to  suit  various  classes 
of  work. 

Abolition  of  local  fighting  for  separate  machines  and  the 
substitution  of  _  general  lighting  with  suitable  reflectors  and 
larger  units  such  as  the  J-watt  metal-filament  lamp  and 
mercury  vapour  lamps. 

A  systematic  patrol  of  the  works  to  ensure  that  no  un- 
necessary lights  are  kept  burning. 

Appointment  of  economy  engineers  whose  sole  duty  is  to 
supervise  the  operation  of  plant  to  secure  the  most  economical 
re,sult3. 

Periodic  relining  of  shafting  to  reduce  power  consumption. 

Burning  of  sawdust  in  steam  boilers.  One  works  saves 
600  tons  of  coal  per  annum  by  this  substitution. 

Keeping  down  the  temperature  of  workshops.  In  one  well- 
known  establishment  the  temperature  ia  fixed  'at  55  deg.  P. — 
Board  of  Trade  Journal. 

Volunteer  Notes. — Royai.  Engineers  (Vols.),  London 
Abmv  Tboops  Companies. — Headquarters  :  BaJderton  Street, 
OxfordStreet,  W.  1. 

Regimental  Or^lers  No.  47,  bv  Lieut.-Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Caplain  of  the  Week.—Cs.'pt.  W.  Hynam. 

Neit  tor  lMtij.~Ce.yt.  \\.  D.  Bentley.  ' 

Monday,  November  18th,  to  Saturday,  November  23rd. — Drills  as  usual. 

Sunday,  November  34th.— Commandant's  Parade  at  Waterloo  Station,  9  a.m., 
for  Inapertion  atEsher.    Drill  order.    Mid-day  and  tea  rations  to  be  carried. 
C.  Hk'.qin-s,  Capt.  R.E.,  Adjutant, 

Trouble  at  Joiiannesburg. — Municipal  engineers  of 
Johannesburgr  are  a^ain  causing'  trouble  by  refusing  to  handle 
brake  blocks  procured  from  Cape  Town. — -I'/ie  Times, 

The  Electro-Harmonic  Society.— At  tlie  concert  (ladies' 
night)  to  be  ^held  this  eveninfr  at  the  Holbom  Restaurant,  com- 
inencin«r  at  6.15  p.m..  Mr.  Gerald  W.  Partridge  will  be  in  the  chair. 
Artistes  :  Miss  Ada  Forrest,  soprano  :  Miss  Dorothy  Geortre.  con- 
tralto ;  Sapper  Frank  AVebster,  R.E.,  tenor  ;  Sapper  Joseph 
Farrinjjton,  R.E.,  baritone  ;  Mr.  F.  Weist  Hill,  violinist  ;  Mr. 
Walter  Churcher,  humorist ;  Mr.  Maurice  Charles,  humorous  car- 
toonist ;  Mr.  Bernard  Flanders,  A.R.A.M.,  pianoforte  solo  and 
ascompaniat. 


Appointment  Vacant— Meter    tester  and  repairer  for 

the    Burton-on-Trent    Corporation    electricity    department.      See 
"  Official  Notices  "  to-day, 

Electrical   Trade   Supplies.— Tlie  ,  following:  letter  lias 

reached  us  just  as  we  go  to  press': — 

"  Jlay  I  ask  the  hospitality  of  your  colnmng  to  draiw  your 
attention  to  a  matter  of  the  most  urgent  importance  ' 

'Raw  materials  are  in  future  to  be  apportioned  to  individual 
firms,  not  by  Government  Departments,  but  by  Industrial  Councils 
which  are  being  set  up  to  represent  all  the  various  trades,  and  these 
will  be  dependent  on  a  Central  Priority  Council  for  their  supplies. 

"  I  understand  that  the  engineering  trade,  for  some  reasons  best 
known  to  themselves,  have  rejected  the  proposal  of  these  Councils,  and 
apparently  intend  to  base  their  hopes  on  obtaining  supplies  on  their 
various  Employers'  Federations. 

•'  What  is  the  electrical  trade  doing .'  Is  it  following  the 
example  of  the  engineering  trade,  or  is  it  setting  up  its  own 
Industrial  Council .' 

"  No  one  seems  to  know.  I  have  made  a  number  of  inquiries, 
but  everyone  seems  to  be  in  the  dark  as  to  what  is  being  done. 

"  I  suggest  that  if  such  an  Industrial  Council  is  being  formed  by 
the  electrical  trade,  a  little  information  might  be  given  in  your 
columns  by  the  secretary.  If  no  spch  Council  is  contemplated  at 
present,  then  I  suggest  that  all  firms  interested  should  take 
immediate  steps  for  its  formation. 

"Napiek-Kimber,  Ltd. 
"A.  W.  KiMBER,  Manaiiinn  Director. 

"London.  \V.  1,  Xuremher  13f/(,  1918." 

Fire  Warning. — The  British  Fire  Prevention  Committee 
has  issued  a  timely  warning  against  fire  risks  at  celebrations  and 
entertainments,  of  which  copies  can  be  had  on  written  application 
to  the  Committee  (•'<,  Waterloo  Place,  S.W.  1),  enclosing  return 
postage. 

Institution  and  Lecture  Notes.— Institution  of  Elec- 
trical Engineers. — At  the  opening  meeting  of  the  session,  last 
week,  the  president  (Mr.  C.  H.  Wordlngham)  moved  a  vote  of  con- 
dolence with  the  relatives  of  the  late  Prof.  Bertram  Hopkinson, 
Mr.  J.  0.  Callender,  and  Mr.  E.  Russell  Clarke  ;  he  also  proposed 
that  the  Institution  should  establish  a  memorial  to  those  who  had 
fallen  in  the  war.  He  announced  the  formation  of  a  "  Foreign 
Relations  Committee'  to  facilitate  the  interchange  of  experience 
between  British  and  foreign  engineers,  and  the  harmonising 
of  their  technical  regulations — the  latter  function  being  already 
exemplified  in  (connection  with  ship  work.  Premiums  were  then 
awarded  to  those  who  had  read  papers  before  the  Institution  during 
the  past  session,  after  which  Mr.  LI.  B.  Atkinson  read  the  Kelvin 
Lecture.  At  the  close  of  the  meeting  some  40  members  dineif 
together  informally  at  the  Waterloo  Restaurant. 

Electrical  Power  Engineers' Association  (Midland  Division).— 
A  general  meeting  of  this  Division  was  held  at  the  Chamber  of 
Commerce.  Birmingham,  on  November  9th,  when  a  large  and 
representative  gathering  gave  the ,  presi^nt  a  hearty  welcome  on 
the  occasion  of  his  first  meeting  in  Birmingham.  Mr.  Lunn,  in 
the  course  of  his  address,  reviewed  the  progress  of  the  E.P.E.A. 
from  its  inception  to  the  present  time,  and  indicated  the  probable 
course  of  action  of  the  executive  in  the  future,  his  statements 
regarding  the  policy  of  the  Association  being  unanimously  endorsed 
by  the  meeting. 

Southern  Division. — At  a  recent  meeting  of  the  Divisional 
Executive  CouncU  of  this  Division,  the  following  officers  were 
elected  for  the  ensuing  year  : — 

Chairman,  G.  D.  Bendix. 

Hon.  Secretary,  A.  C.  Bostel,  3,  Park  Lane,  Croydon: 
Hon.  Treasurer,  W.  L.  Leece. 
Hon.  Publicity  Secretary,  T.  W.  Smith. 
Inquiries  relating  to  divisional  matters  should  be  addressed  to 
the  Hon.  Secretary,  as  above. 

Information    re  membership,   iScc,    may   be   obtained   from   the 
Section  Hon.  Secretaries  as  under  : — 
London  Western  Section  ...       W.    J.     Wilcocks,     8,     WiUow 

Avenue,  Barnes,  S.W.  13. 
London  Central  Section  ...      E.   N.  Christmas,   55,    Calabria 

Road,  N.  5. 
London  Eastern  Section  ...       W.  Sawford,  74,  St.  Mary'sRoad, 

E.  10. 
London South-Eastern  Section...       E.  AV.   Martm,   169.  Well  Hall 
Road,  S.E.  9. 

.South  Coast  Section      W.  .T.  Gibbons,  8.  St.  Andrew's 

Road,  Portslade,  Brighton. 

Portsmouth  Section       P.     L.    WeU-    l^pro    tei/i.),    1U>, 

Laburnum  Grove,  North  End, 
Portsmouth. 

Bristol  Section F.  J.  Elliott,  8,  Glena  Avenue, 

Knowle,  Bristol. 
Junior  Institution  of  Engineers  (N.E.  Section) — The  syllabus 
of  meetings  for  the  new  session,   which  opened  on   October  15th 
with  a  general  discussion  on  the  Coal  Conservation  Committee's 
Report,  followed  on  October  29th  with  "  Coal  and  Ash  Handling 
Plants,"  by  N.  Thornton,  contains  the  following  : — 
November  12th.—"  Design  of  High-Speed  Steam  Turbines,"  by  M.  Ward. 
November  26th.— "  Boilers,  Coal  and  Gas  Fired,"  by  Jklessrs.  E.  F.  Oakford 

and  8.  H.  Moore. 
December  10th.— "  Pumps,    Condenser  Systems,  &e.,"   by  Messrs,    T,  W, 

Stewart  and  H.  J.  Aldis. 
January  7th,  1919.—"  Design  ot  High-Speed  Generatiug  U       ,"  byG,  Bonner, 
January  21st. — "  Design  of  Heavy  Switchgear,"  by  F.  A.  ard. 

February 4th,— "  The  Construction  of  Larg«  Transform 
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February  18th.— "  H.T.  Tranfmission  Lines,  Overhead  and  Underground,"  by 

G.  S.  Lisle. 
March  4th. — "  Elwtrieai  Disturbances  in  Supply  Systems."  by  L.  C.  Grant. 
March  18th.— Subject  lo  be  announced  later,  by  I^.  F.  Oakftird. 
Ap^l  l3t.— "General  Electrical  Indicating  Instruments."  by  S.  Evans. 
.^prillJih.— "The  Manulactnn!,  Testing  and  Use  ol  Portland  Cement,"  by 

A.  Stcwan-Danes. 
Apnl  23th.~'A.c.  Diagrams  and  ineir  Sjstemfttic  Development."  by  .M.  M. 

Hall. 
May  titli.      •  D^siKn  of  .Marine  Turbines,"  by  M.  Ward. 

Royal  Society.  The  follovVini;  have  been  recommended  Ijy  the 
I 'resident  and  Council  for  election  on  the  Council  for  the  ensuinpr 
year  at  the  anniversary  meetinjr  on  November  30th  : — 

President. — Sir  .Joseph  J.  Thomson. 

Treasurer. — Sir  Alfred  Kempe. 

Secretaries.     Prof.  Arthur  Sohuster  .and  Mr.  William  Bate  Hardy. 

I'oreiirn  S«Tetary. — Prof.  William  Hevilman. 

Other  Members  of  the  Council  : — Sir  (Jeorgo  Beilby,  Prof.  Vernon 
Hlackman,  Mr.  Charles  V.  Boys.  Sir  James  Dobbie.  Sir  Frank  Dyson, 
l>r.  Martin  I'orster,  Prof.  Frederick  (Jamble,  Dr.  James  W.  I., 
(ilaisher.  Sir  Richard  Glazebrook,  Sir  Alfred  Hall,  Sir  William 
l.eishman.  Prof.  William  J.  Vope.  Dr.  W.  H.  R.  Rivers.  Prof.  Ernest 
Starlinjr,  Mr.  James  Swinburne,  and  Prof.  William  W.  Watts. 

Royal  Society  of  Arts.  The  ojx^nine  meetiufr  will  be  held  at 
1.30  p.m.  on  Wednesday.  Xovember  20th,  when  an  address  on 
■  Science  and  the  Future  '  is  to  be  delivered  by  the  Chairman  of 
the  Council.  Mr.  Alan  A.  Campbell  Swinton,  F.K.S. 

There  is  a  longr  general  provisional  list  of  pajiers  for  next  year 
on  scientific  and  economic  subjects  by  eminent  authorities.  The 
tirst  series  of  three  Cantor  Lectures  will  be  given  by  Dr.  .Tames  C. 
Philip,  Professor  of  Physical  Chemistry,  Imperial  College  of  Science 
and  Technology,  on  '  Physical  Chemistry  and  its  Bearing  on  the 
(  hemical  and  Allied  Industries  "  ;  by  Dr.  J.  A.  Fleming.  Professor 
ut  Electrical  Engineering,  I'niversity  College,  on  "  Scientific  Pro- 
blems of  Electric  Wave  Telegraphy  '  ;  and  by  Prof.  W.  A.  Bone, 
of  the  Imperial  College  of  Science  and  Technology,  on  "Fuel 
Economy."  The  Jii\enUe  Leohire.s  are  to  deal  with  "  Liquid  Drops 
and  Globules,"  the  lecturer  Vieing  Mr.  Charles  R.  Darling,  Lecturer 
ill  Physics  at  the  i'ity  and  Guilds  Technical  College,  Finsbury. 

Electrical  Association  o(  Australia.— In  the  course  of  an 
address  to  the  X.S.W.  Section,  Mr.  0.  W.  Brain,  Government 
electrical  engineer,  stated  that  all  the  electricity  consumed  in  the 
railway  and  tramway  workshops  and  the  numerous  auxiliary 
services  of  the  department  throughout  the  metropolis  came  from 
the  White  Bay  power  house  at  Balmain. 

The  site  at  White  Bay.  he  said,  was  an  excellent  one.  especially 
in  view  of  the  proposed  electric  railways.  The  available  area  was 
sufficient  for  a  plant  having  an  output  of-  over  lOO.UOO  K\v.  There 
was  unlimited  circulating  water  available  from  White  Bay.  and 
the  site  wa.s  fairly  centrally  situated  in  relation  to  the  existing 
electric  system  and  to  the  future  suburban  railway  service.  The 
re<iuirements  of  railway  traction  might  be  expected  to  r'jach  some- 
thing of  the  order  of  100,000  Kw.  within  a  measurable  period  after 
commencing  operations. 

The  completion  of  the  White  Bay  power  house  had  progressed 
quite  slowly  for  some  time  past,  and  it  was  not  until  May,  1918, 
that  a  full  working  equij^ent  for  ordinary  operation  was  avail- 
able. The  following  were  the  figures  of  the  actual  service  for  last 
May  :  Output  in  kw. -hours,  4.9S2.828  ;  maximum  load,  16,.32liK\v.  ; 
load  factor.  42".  per  cent.  :  pounds  of  coal  per  KW.-hour,  l.'.KU  : 
pounds  of  steam  per  Ku  .-hour  (.used  by  turbines  J,  i:"9:'.. 

For  some  time  the  department  had  been  furnishing  a  supply  to 
the  Sydney  City  Council  every  evening,  and  provision  ha<l  been 
made  for  an  interchange  of  up  to  6,U00  kw.  The  Railway  Com- 
missioners would  supply  the  Newcastle  City  Council  with  elec- 
tricity in  bulk,  to  meet  the  requirements  of  the  whole  district, 
from  the  Zarra  Street  power  house,  which  had  been  designed  for  an 
output  of  50,01  NJ  H.p.  Already  three  important  new  industries 
were  arranging  to  start  under  these  conditions. 

Electbic  Steel  Fdbnaces.— At  Dudley,  on  Saturday,  before 
the  members  of  the  Staffordshire  Iron  and  Steel  Institute, 
Mr.  F,  J,  Moffett  read  a  paper  on  "  Recent  Developments  of  the 
Electrical  Steel  Furnace."  In  many  parts  of  the  United  Kingdom 
the  price  jier  unit,  he  said,  was  now  at  such  a  level  as  to  enable 
steel  makers  to  employ  the  electric  furnace  for  many  purposes  with 
commercial  success.  The  cost  of  electrical  energy  was  the  most 
important  consideration  in  the  operation  of  an  electric  furnace. 
When  it  was  possible  to  use  blast  furnace  or  coke  oven  gases  for  the 
generation  of  electricity,  the  cost  could  be  brought  very  low.  With 
the  urgent  need  for  economy  in  the  use  of  fuel,  and  the  demand 
for  the  by-product.s  derived  from  coal,  it  was  probalile  that  in  the 
period  following  the  war  very  much  more  attention  would  be 
devoted  to  this  method  of  power  production.  The  supply  of  elec- 
tricity to  an  electric  furnace  or  furnaces  could  always  be"  given  at 
a  lower  rate  than  for  the  most  other  purposes,  owing  to  the  good 
load  factor.  They  were,  therefore,  justified  in  looking  forward  to 
the  possibility  of  obtaining  in  the  near  future  electric  energy  for 
furnace  work  at  a  cost  of  something  like  2d.  per  unit. 

Electric  Welding  of  Ships.— At  a  meeting  of  the  Lancashire 
Branch  of  the  British  ForxDRVMEN's  Assocution,  held  on  Nov. 
2nd  at  Manchester,  a  paper  was  read  by  Engineer  Lieut.-Commander 
L.  Jackson,  R.N..  upon  "  Welding,"  in  which  he  described  more 
particularly  the  method  followed  in  effecting  repairs  upon  the 
German  ships  which  were  taken  over  by  the  American  Government.* 
In  summing  up,  particular  attention  was  drawn  to  the  following 
points  :— In  welding  cast-iron  it  was  particularly  essential  that  the 
welding  material  be  held  on  the  cast-iron  surfaces  with  the  greatest 
care,  since  it  was  the  j  uncture  between  the  cast-iron  and  the  welding 
metal  which  was  liable  to  be  inferior.    To  accomplish  this  the 
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welding  metal  should  be  laid  over  the  cast-iron  stirfaces  wherever 
possible  before  the  patches  were  put  in  place.  This  method  gave 
the  welder  more  room  to  work,  and  permitted  him  to  keep  a 
steadier  arc,  and  this  reduced  the  probability  of  too  much  or  too 
little  heat  spoiling  that  part  of  the  weld.  This  metal  as  it  was  laid 
on  the  cast-iron  surface  should  then  be  preened  by  a  lUiulking  tool, 
ill  order  to  develop  any  hard  spot  or  sjiots  where  contuct  was  not 
good.  After  this  part  of  tlie  operation  was  completed,  the  patches  ' 
should  be  put  in  place  and  the  completion  of  the  weld  then  was 
merely  welding  of  steel  to  steel,  which  was  a  very  simple  process. 

Mr.  Peakman,  discussing  the  paper,  said  he  had  been  interested 
in  all  tyfJes  of  welding  for  seven  or  eight  years.  All  the  people 
supplying  apparatus  for  welding  would  say  that  they  had  never 
known  a  welded  piece  of  steel  to  lireak  at  the  weld — it  was  always 
.away  from  the  weld.  Dr.  Itosenhain,  of  the  National  Physical 
Laboratory.  :\8  well  as  others,  was  led  to  make  inquiries  why  that 
phenomenon  existed,  and  it  was  discovered  that  there  was  a  boiling 
up  of  pearlite  at  the  zone  which  had  been  produced  during  the 
welding  at  ilOii°  C.  It  could  be  marked  out  iis  the  spot  where  the 
weld  would  break  unless  annealed.  Therefore,  his  advice  to 
foundrymen  was  :  "  Do  not  weld  if  you  can  possibly  avoid  it.  If 
you  do  weld,  anneal  afterwards." 

Mr.  ^V.  S.  Abell.  chief  ship  surveyor  of  Lloyd's  Register,  rea*l  a 
paper  upon  "  Electric  Welding  for  Shipbuilding  Purposes."  under 
the  auspices  of  the  North-East  Coast  Institution  or 
ExGiN'EBRS  AND  Shu'iuildeks,  at  Xewcastle-upon-Tyne,  on 
November  8th.  Mr.  Abell  said  that  the  question  of  the  application 
of  electric  welding  tp  ship  construction  had  come  very  much  into 
prominence  during  the  past  year,  and  the  Committee  of  Lloyd's 
Register  last  winter  conducted  a  series  of  experiments  to  determine 
the  suitability  of  the  process  and  the  methods  of  its  application^ 
The  lecturer  dealt  with  the  results  of  the  experiments,  and 
emphasised  the  importance  of  the  tests  to  determine  the  ability  of 
welded  joints  to  stand  the  alternating  stresses  to  which  ships  at 
sea  were  subjected.  The  opinion  was  expressed  that  electric 
welding  was  suitable  for  smaller-sized  vessels,  and  if  the  result  of 
its  application  to  these  craft  proved  satisfactory,  he  thought  there 
was  no  question  but  that  they  would  be  justified  in  extending  the 
use  of  the  method  to  larger  vessels.  Prof.  G.  Stoney  said  electric 
welding  marked  a  most  important  advance  in  structural  work.  It 
would  be  a  great  thing  if  they  could  get  rid  of  riveted  joints,  and 
make  a  ship  one  homogeneous  whole.  He  mentioned  that  a 
German  aeroplane  had  been  built  up  of  steel  tubes  welded  together, 
and  if  that  could  be  done,  why  not  a  ship  ,' 

Bristol  Technical    Staff  Engineers.— In  om'udvertise- 

ment  pages  to-day  is  a  notice  of  a  mass  meeting  of  Technical  Statf 
Engineers  to  be  held  at  the  Grand  Hotel,  Bristol,  today  week, 
November  22nd. 

The  Nobel  Prize. — The  Times  Stocklioliii  correspondent 

says  that  the  Nobel  prize  for  physics  for  1917  has  been  awarded  to 
Prof.  C.  G.  Barkla,  of  Edinburgh,  for  his  discovery  of  characteristic 
Riintgen  rays  in  elements. 

Educational. — ^[axchester    iFuxiciPAL    College   ok 

Technology. — A  report  just  issued  for  the  vears  P.iLi-lS  states 
that  important  researches  have  been  undertaken  for  Government 
Departments.  Although  the  war  has  drawn  away  from  the  College 
over  two-thirds  of  its  students,  there  are  to-day  :u:tually  more  under- 
graduates than  there  were  in  1911-12.  At  that  time  only  :!0  per 
cent,  of  those  entering  for  the  full  course  had  matriculated.  Now 
the  proportion  has  reached  T.-i  per  cent.  Seventy-five  members  of 
the  College  have  laid  down  their  lives  for  their  country  during  the 
war,  and  many  distinctions  have  been  won  by  students.  The  delay 
in  expanding  the  College  buildings  has  made  the  need  for  extensions 
more  than  ever  apparent. 

£10,0110  for  Swansea  Technical  College. — At  a  meeting  of 
Swansea  Town  Council,  recently,  a  gift  of  .ClO.OoO  from  Mr. 
W.  T.  Farr,  of  Mumbles,  formerly  managing  director  of  the 
Graigola-Merthyr  Colliery  Co.,  Swansea,  for  the  endowment  fund 
of  Swansea  Technical  College  was  announced.  Over  half  of  the 
£150,000  appealed  for  has  heen  promised. 

A  ChannelTnnnel  for  Japan.— Permission  has  been  applieil 

tor  to  construct  a  tunnel  under  the  .^himonoseki  Straits,  connecting 
Kyushu  with  the  mainland.  The  length  of  the  tunnel  would  be 
about  six  miles. 


Vol.  811    No.  2,138.  November  15,  1918.]    THE     ELECTKICAL     REVIEW. 


473 


The  Coal  Shortage  in  Ireland.— A  correspondent  who 
has  just  returned  from  a  business  tour  in  Ireland  informs  us 
that  in  that  fortunate  country  one  hardly  knows  there  is  a 
war  on,  except  for  the  shortage  of  coal.  Practically  all 
industrial  coal  is  imported  from  England  or  Scotland,  so  that 
the  present  lack  of  tonnage  accentuates  the  difficulties  which 
we  ourselves  are  experiencing,  and  a  high  rale  for  freight 
has  to  be  added  to  the  pit-head  cost. 

Under  the  circumstances,  one  would  expect  all  coal  im- 
porters and  large  users  to  check  very  carefully  the  W'eight  of 
the  coal  which  they  purchase,  but  as  a  matter  of  fact  very 
few  do  so.  The  Dock  Authorities  in  Dublin  and  Belfast  pro- 
\-ide  the  cranes  for  unloading  the  steamers,  but  no  facihties 
I'xis-t  for  weighing  the  cargoes. 

Occasionally  a  merchant  is  able  to  pass  a  complete  shipload 
liver  a  w-eighbridge,  but  more  often  than  not  the  cargo  is 
discharged  in  different  dLfections,  so  that  a  proi)er  check  i.s 
impossible.  When  a  complete  shipload  is  weighed,  it  fre- 
(juently  tm-ns  out  below  the  advised  figure.  Natur'ally,  the 
coal  merchant  does  not  intend  to  suffer  if'  he  can  help  it. 
and  he  is  generally  able  to  "  pass  on  "  any  shoi'tage  to-  the 
user,  who  is  without  proper  weighing  machinerj',  and  in 
consequence  must  pay  for  the  weight  advised;  this  is  par- 
ticularly easy  when  the  coal  is  delivered  by  barge,  and  the 
rough-and-ready  method  of  computing  the  -weight  of  the 
cargo  by  the  displacement  of  the  boat  ls  considered  sufficient. 

With  the  present  dearth  of  weighing  facilities  at  the  docks, 
it  behoves  all  large  users  of  coal  in  Ireland  to  make  certain 
that  they  actually  receive  the  weight  which  they  are  sup- 
posed to  do,  and  we  ai'e  glad  to  learn  that  the  Belfast 
Electricity  Dei-vai-tment,  under  Mr.  T.  W.  Bloxam,  leads 
the  way  in  this  respect.  Coal  is  broug'ht  in  barges  to  the 
Albert  Bridge  generating  station,  and  unloarded  by  means 
of  a  crane  and  grab;  the  grab  empties  into  an  automatic 
M-,ile,  which  weighs  and  totalises  every  pound  of  coal  before 
lapsing  it  into  the  bunkers.  By  this  means  Mr.  Bloxam 
knows  the  exact  w-eight  of  coal  brought  by  eveiw  barge. 
ITio  neighbouring  gas  department — also  a  Municipal  entej'- 
l>rise — is  not  so  happily  'situated,  and  in  consequence  has  to 
Mi'c-piit  the  merchants'  w;eights. 

The  electricity  department  is  also  to  the  fore  at  London- 
ilen-y,  where  Mr.  R.  V.  Macrory  has  recently  installed  a 
modem  coal-hari.dling  plant  fitted  with  an  automatic  scale 
similar  to  the  one  at  Belfast;  this  machine  has  already  been 
the  means  of  a  considerable  economy. 

.'Vt  Dublin,  the  electricity  supply  for  the  tramways  is  pro- 
\ided  l.)v  the  Dublin-  United  Tramways  Co..  and  for  lighting 
iind  power  by  the  Corixjration ;  we  imderstand  that  the  en- 
gineers of  both  undertakings  are  fully  alive  to  the  necessity 
"I  weighing  their  coal,  and  are  con.sidering  the  adoption  of 
iiiiire  up-to-date  machinery  for  that  purposeJhau  they  possess 
:ii.  present.  The  same  remark  applies  to  the  Cork  electiicity 
department,  under  Mr.  Kalder. 

Money  and  Industry. — In  aspeecli  on  the  Supplementary 
Vote  of  Credit  in  the  House  of  Commons  t)n  Tuesday.  Mr. 
McKenna  said  (according  to  the  Times  report)  that  there  was 
an  urgent  need  now-  of  ending  all  unnecessary  exj^en- 
diture;  that  was  actually  -vital;  and  unless  ^e  proceeded  to 
reconstruct  at  once  we  should  fail  in  the  competition  -with 
our  foreign  competitors,  for  we  could  not  forget  the  fact  that 
large  masses  of  oui"  foreign  trade  at  the  present  time  were 
lost  to  us.  We  had  to  recover  these,  and  we  ixiuld  only  do 
so  by  a  rapid  development'  of  our  manufactuj-ing  export 
ix>wer.  It  was  of  very  great  imfwrtance  that  there  should 
not  be  any  ca-rrying  on  at  reduced  speed  in  the  construction 
of  unnecessaj-y  articles  and  that  we  should  devote  the  whole 
of  our  capital  expenditure  .and  labom-  at  once  to  the  produc- 
tion of  essential  articles.  There  would  be  plenty  of  work,  and 
high  wages.  Prices  were  high  and  would  probably  remaiu 
high,  and  con.'sequently  profits  would  be  high.  In  fact  there 
was  no  reason  to  anticipate  that  under  skilful  and  prompt 
action  the  trade  and  industry  of  this  countrj'  w-ould  not  rapidly 
recover.  But  they  must  not  be  hindered  by  the  continuance 
of  governmental  activities  now  when'  we  had"  at  length  secured 
peace. 

Proposed  Tunnel  to  Ireland. — The  first  report  of  the 

Select  Comrnittee  on  T*ransport  was  publi.s-hcd  on  Saturday. 
A  sub-committee  w-hich  visited  Ireland  obtained  evidence  in 
relation  to  the  possibility  of  improving  the  transport  connec- 
tions between  Great  Britain  and  Ireland  by  means  of  a 
tuimel  or  of  train  fen-ies.  but  the  Select  Committee  is  not 
yet  in  a  iKi.sition  to  express  any  opinion  or  to  make  recom- 
mendations. 

The  Decimal  Association. — The  annual  general  meeting 
vvas  held  on  Thursday  last  wx-ek  at  the  Manchester  Hotel, 
by  kind  pei-mi.ssion  of  the  British  Electrical  Federation.  In 
the  unavoidable  absence  of  the  president.  Lord  Belhaven  and 
Stenton.  the  rhau-  was  taken  by  Mr.  T.  McKenna.  chairman 
of  the  Executive  C<ommittet-  The  chaii-man  referred  in  his 
speech  to  the  progress  -'7,-hich  had  been  mads  durmg  the  past 
year,  which  had  resulted  m  the  introduction  into  the  House 
of  Lords  of  a  Decimal  Coinage  Bill;  the  subject  was  now 
being  considered  by  a  Royal  Commission,  of  which  he  was 
a  member.  He  also  alluded  to  the  recent  considerable  in- 
crease in  niembership  and  revenue,  and  gave  as  further 
e-vddence  of  progress  the  issue  of  a.  quarterly  journal,  the  first 
number  of  which   was  quickly   sold   out. 

The  report  was  unanimously  approved,  and  fresh  rules 
for  the  Association  and  its  branches  were  adopted.    The  past 


members  of  the  executive  were  re-elected,  and  the  committee 
was  further  strengthened  by  the  election  of  Mr.  E.  M.  Rodo- 
canachi,  Mr.  Da-vid  Scott,  and  Mr.  C.  Tumbull. 

Electrified  Wheat. — On  page  11 2  of  our  issue  of  August 

•2nd  we  referred  to  the  process  of  electrifying  seeds  invented 
by  Mr.  Pry,  of  Godmanston('>,  Dorchester.  We  no-ro  learn 
from  the  -Daily  Chronicle  that  after  careful  examination  by 
representatives  of  the  Governments  of  Prance,  the  L'nited 
States,  Japan,  and  other  countries,  the  process  has  been 
recommended  for  immediate  trial.  It  is  estimated  that  if 
the  process  were  adopted  universally  throughout  these  islands 
the  yield  of  grain  would  be  increased  by  a  million  and  a 
half  tons. 


OUR   PERSONAL  COLUMN. 

The  Editors  invite  electrical  engineers,  whsther  connected  with  the 
technical  or  the  commercial  xide  of  the  professiim  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  movements. 


Central  Station  OJficials;-The  GiUingham  T.C.  has  in- 
creased the  salary  of  the  borough  electrical  engineer  by  £100 
IKa-  annum,  making  a  total  of  ^6400  per  annum,  including  war 
bonus. 

Poplaj-B.C.  Electricity  Committee  recommends  that  Mr. 
H.  W.  LTndebhill,  station  electrician,  be  placed  in  Grade  V 
of  the  Coimcil'.s  scale  as  from  January  1st.  1918,  at  a  salarv 
of  ±162  10s.  per  annum,  lising  to  £18.5;  and  that  Mr.  L.  C. 
TEMPLEM.4X  be  apiwinted  charge  engineer  as  from  August 
1st  last  at  a  salary  of  floO  per  annum,  rising  to  £185. 

Mr.  H.  Pahsons  has  resigned  from  the  L.C.O.  Stores  acud 
Contracts  Committee.  Lieut.-Col.  E.  W.  Morrison  Bell  has 
been  appointed  in  his  stead. 

Mr.  B.  H.  Wilkinson,  tramways  manager,  Huddersfield, 
has  been  presented  by  toembers  of  the  staff  with  a  smoking 
cabinet  on  his  departure  for  Bradford. 

Mr.  J.  TowNLEV,  works  superintendent  at  the  Hylton  Road 
electricity  works  of  the  Sunderlapd  Coriwratioa,  has  been 
appointed,  and  has  now  taken  up  his  duties,  as  acting  borough 
electrical  engineer  to  the  Barnsley  Corporation  electricity 
department. 

The  resignation  of  Mr.  E.  M.  Hollings worth,  electrical 
engineer  at  St.  Helens,  who  has  accepted  a  position  with  the 
United  Alkali  Co.,  Ltd.,  takes  effect  on  Januaiy  16th  next. 
The  Electricity  Committee  has  placed  on  record  its  apprecia^ 
tion  of  his  services  and  regret  at  his  res-ignation.  Mr.  J.  W. 
Wahb,  assistant  electrical  engineer,  has  also  resigned  to  take 
up  another  ap{X)intment. 

General.— The  King  has  awarded  the  Edward  Medal  to 
John  (Urner,  a  stoker  at  the  B.T.H.  factory  at  Rugby,  under 
the  following  circumstances  :  — 

On  April  ■IQth,  1918,  one  of  a-batterv  of  seven  boilers  in 
the  boiler-house  of  the  factory  of  the  British  Thomson- 
Houston  Co.,  Ltd.,  at  Rugby,  exploded.  Garner,  a  stoker, 
at  once  entered  the  house,  w-hich  was  filled  with  steam  and 
boiling  water,  and  in  a  serioas  condition,  in  the  hope  ol' 
rescuing  any  person  who  might  be  injured.  Large  masses  of 
masonry  w-ere  threatening  to  fall,  and  either  of  the  remaining 
two  boilers  under  steam  was  likely  to  explode  at  any  time. 
Tlie  only  lifAt  available  was  a-  hand  lamp  dirried  by  Gamer. 
Alter  searcliing  .^-omc  \\\o  minutes,  Garner  discovered  an 
injured  man  lodged  on  a  projecting  bea,m ;  but  was  unable  to 
reach  him.  He  stood  l>y  him,  however,  until  tiie  beam  canted 
and  the  injured  man  fell  to  the  ground  without  further  hurt. 
No  other  ix^r.sons  wejie  injured  by  the  accident.  Garner 
undoubtedly  risked  his  life  to  save  a  fellow- workman. 

Mr.  H.  B.  Renw^ck,  of  Jhe  County  of  London  Electric 
Supply  Co.,  Ltd.,  who  has  held  the  position  of  Director  of 
Peeding  Stuffs  under  the  Ministi-y  of  Food  .since  September, 
1917,  has  found  it  necessary  to  resign  in  consequence  of  the 
urgent  demands  on  his  time  in  connection  with  the  electric 
supply  problems  of  the  country. 

Mr.  J.  C.  ^y^ITE,  chaii-man  of -the  Belfast  Corporation  Elec- 
tricity Committee,  who  has  been  appointed  a  member  of  the 
Irish  Sub-Committee  on  Water  Power  Resources  (of  which 
Sir  John  P.  Griflith.  Dulilin,  is  chairman),  acted  some  years 
ago  as  legal  adviser  in  the  promotion  of  the  Ulster  Power 
Bill,  when  the  \\-ator  ixm^r  of  LTlster  for  electricity  and  other 
purpcsos  was  the  subject  of  considerable  research. 

Mr.  P.  L.  Wright,  late  of  Queads,  Ltd..  and  Messrs.  Tyler 
and  Freeman,  ha.s  been  appointed  a  Director  of  Messis. 
Na.pier-Kimlier.  Ltd. 

Roll  ol  Honour.— Lieut<!nant  J.-'Ghav,  R.W.  Surrey  Regi- 
ment, .son  of  Mr.  James  Gray,  managing  director  of  the 
Electric  Consti-uction  Co..  Ltd..  has  been  awarded  the 
Alilitary  Cross.  The  a\\-ard.  which  follow.s  the  gaining  of  the 
(.'roix  de  Guerre  some  time  ago,  js  made  because,  "he  v 
peatedly  distinguished  hmiself  m. action,  especially  when  he 
led  his  company,  with  a  total  disregard  for  personal  safety, 
under  intense  and  accurate  machine-gun  fire.  He  inspired 
his  men  with  great  confidence,  and  .sncc«ssfullv  Ai-aXt  with 
some  difficult  situations." 

Sapper  A.  J.  Randall,  employed  m  the  Poplar  B.C.  elec- 
tricity department,  who  was  awarded  the  Military  Medal  two 
years  ago  for  conspicuous  bravery  in  laying  and  reixiiring' 
telephone  cables  under  heavy  shell  and  nfle  fire,  has  again 
received  commendation  from  the  Major-General  Commanding 
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his  divisiou  for  dwtingxiisheii  sei-vioes  in  the  field  in  October 
la.-.t.  .      ,, 

Company-Sergeant-Major  E.  J.  Xcxn,  partner  in  Messrs. 
Pk>\vden  &  Higlett.  eieotrical  engineers,  of  Guildford,  ha.s 
died  at  Baugaloio,  India,  fiviu  influenza.  Ilo  wa^i  on  old 
\  olunt-cej-,  and  signing  on  for  further  ser\-ice  whou  he  becaiiie 
tiinc-expired,  two  years  ago,  he  was  drafted  to  India  in 
October.  1916.  ,.  ,    ^ 

Private  J.  Ellis,  Essex  Regiment,  who  has  died  from 
influenza,  was  for  nearly  '20  years  with  Messrs.  Urompton 
and  Co.,  Ltd.,  Chelmsford. 

Air-Mechanic.  E.  Loveridge,  E.A.F.,  who  has  died  at 
Blandford  from  pneumonia,  following  influenza,  was  the  son 
of  Mr.  Loveridtie.  electrician,  of  Southport.  He  enlisted  from 
the  business  only  three  weeks  ago.  Sergeant  V^  Loveridge, 
Kings  Liverpool  Regiment,  another  son  of  Mr.  Loveridge, 
tell  in  action  in  May,  1915. 

CompanySergt.-Major  Wi  Hedges,  Lancashire  FusiUers, 
who  enlisted  from  the  Salford  Corporation  tramway  staff,  has 
l>een  awarded  the  D.C.M.  for  great  couragp  and  determination 
under  tire. 

Second  Lieutenant  J.  S.  Youll,  V.C.  Northumberland 
Fusiliers,  who  was  killed  in  action  on  October  27th,  in  his 
'2"2nd  year,  began  work  when  he  was  about  15  years  old  as  an 
app;rentice  electrician  at  Tboniley  Colliery,  and  on  reaching 
military  age  he  joined  the  Forces. 

Private  \V.  Walkeb,  Worcestershire  Kegiment,  who  has 
fallen  in  action,  was  in  the  Sheffield  Corporation  electricity 
department. 

Private  E.  Smith,  who  has  been  killed  in  action  in  France, 
was  on  his  enlistment  a  member  of  the  Carlisle  Corporation 
electricity  works  staff. 

Signaller  H.  Biggins,  Manchester  Eegiment,  wounded  for 
(he  third  time,  was  employed  by  Messrs.  Ferranti,  Ltd., 
Hollinwood. 

Private  S.  T.  Shuter,  Manchester  Eegunent,  killed,  was 
111  vears  of  age,  and  a  former  employe  of  Messrs.  Ferranti, 
Ltd. 

Gunner  H.  N.  Brenxa>d,  R.F.A.,  awarded  the  Military 
Medal  for  gallantry  in  battle,  was  employed  at  the  Blackburn 
Corporation  electricity  works. 

Private  J.  Lathrope,  Royal  Welsh  Fusiliprs,  kDled  in  action, 
was  employed  by  Messrs.  Charles  Macintosh  &  Co.,  Ltd., 
Manchester. 

Private  J.  Land,  Manchester  Pvegiment,  who  has  died  of 
pneumonia,  was  fomierly  employed  at  the  British  Westing- 
house  Co..  Ltd.,  Trafi'ord  Park. 

The  death  is  reported  in  action  of  Private  T.  Keli.y,  Argylc 
and  Sutherland  Highlanders,  who  was  employed  at  Burnley 
Corporation  dectricity  works. 

Private  C.  Siaixthorpe,  Duke  of  Wellington's  Regiment, 
who  has  died  of  wounds,  was  employed  at  the  Valley  Road 
electricity  works,  Bradford. 

Private  S.  J.  F.  Powers,  who  has  died  in  Paris  after  an 
attack  of  Si)anish  influenza,  was  employed  by  Messrs.  Ingleby 
and  Sons,  engineers,  Hunslet,  Leeds.  He  became  an  elec- 
trician in  the  14th  Divisional  Supply  Column,  M.T.,  A.S.C. 

Alderman  J.  H.  Palin,  secretary  of  the  Tramway  and 
Vehicle  Workers'  Union  at  Bradford,  who  is  at  present  a 
sergeant  in  the  Labour  Corps  on  war  transport  service  abroad, 
has  been  definitely  accepted  as  the  Labour  candidate  for  the 
North  Division  of  Bradford. 

Signaller  J.  Wali^er,  South  Lancashire  Regiment,  who  has 
been  wounded,  was  employed  by  Mr.  Harry  Bibby,  elec- 
trician,   Warrington. 

Private  C.  Heywood,  King's  Shropshire  Light  Infantry, 
who  has  died  of  wounds,  w-as  employed  by  the  British  West- 
inghouse  Co.,  Ltd.,  Trafford  Park. 

Lance-Corporal  J.  F.  Powell,  Manchester  Regiment,  who 
has  died  of  wounds,  was  employed  by  Messis.  Veritys,  Ltd., 
Manchester. 

Private  A.  Wynx,  Lancashire  Fusiliers,  killed  in  action, 
aged  32,  was  employed  at  the  Rochdale  Corporation  electricity 
works. 

There  pa.ssed  away  on  November  6th,  at  Newcastle-on- 
Tyne,  of  pneninonia  following  influenza.  Lieutenant  V.  O. 
D.wis,  R.E.  (S.R.),  M.I.E.E.  and  A.M.I.C.E.,  A.C.G.I., 
manager  of  the  Newcastle-on-Tyne  branch  of  the  British 
Thomson-Houston  Co.,  Ltd.,  aged  33. 

The  Time.i  "Deaths"  column  announces  that  Mr.  F.  N. 
Tvllaxt,  aged  23  years,  was  lost  on  October  4th  on  the 
torpedoed  liner  Hiramo  Hutu,  whilst  piocpcding  on  semce 
to  Cape  Town  lor  the  l<^.steiTi  Telepiaph  Co. 

Private  W.  Walker,  employed  at  the  ShelBeld  C!oii)oiatioij 
electricity  works,  was  killed  in  action  on  October  14th. 

Gunner  T.  G.  Harris,  formerly  employed  at  the  power 
station  at  Aston,  near  Bimimgham,  has  been  killed  in  action 

In  these  hours  of  victory  and  rejoicing,  our  readers,  we 
are  sure,  will  desire  to  join  with  us  in  tendering  sympathy  to 
Mr.  and  Mrs.  A.  P.  Wood,  on  the  loss -of  their  "eldest-  son. 
Second  Lieutenant  G.  K.  P.  Wood,  Lancashire  Fusiliers. 
Mt.  Wood  is  the  managing  director  of  the  Lancadiire  Dvnamo 
and  Motor  Co..  Ltd...  Trafford  Park,  Manchester.  aiiJ  the 
Lancashire  Ordnance  &  Accessories  Co.,  Heaton  Non-is.  and 
a  member  of  the  Council  of  the  British  Electrical  and  Allied 
Manufacturers'  Association.  Second  Lieutenant  Wood,  who 
was  born  m  1S99,  was  educated  at  Bowdon  College  and 
Malvern  College,,  and  entered  Sandhurst  twelve  months  ago, 
passing  out  in  August  last.  He  had  been  in  France  onl«  a 
few  days,  and  met  bis  death  leading  his  platoon  "over  the 


top "  at  da-wn  on  November  Ist.  Hie  commanding  officer 
wrote  of  him  as  being  a  most  promising  officer,  possessed  of 
great  personal  bravery. 

Obituary.— LiELT.  Wm.  Llewellyn  Preece. — Wc  deeply 
rogiet  to  lecorjl  the  death,  which  occurred  on  November  10th, 
at  the  age  of  52  years,  at  42,  Cheyne  Court,  London,  from 
l)neuiuonia  following  influenza,  of  William  Llewellyn  Preere, 
Licuti'naut,  ix.X.V.H.,  M.Inst. C.E.,  &c.,  eldest  eon  of  the 
late  Sir  Wilham  Preece.  Ueutenant  Preece  had  been  for 
some  years  in  indillcrent  health,  and  there  is  little  doubt 
that  the  strain  of  his  work  at  the  Admiialty  and  at  Queen 
Anne's  'Gate,  the  olBces  of  his  firm,  proved  beyond  his 
strength.  Ho  was  born  at  Southampton  in  1866,  and  after 
early  education  at  private  schools,  he  went  to  King's  CoUege 
School  in  1882.  He  spent  two  years  there,  and  then  went 
to  Germany  tor  a  year.  In  l^^o  he  studied  at  the  Electrical 
College,  Hanover  Square,  and  in  1S86  he  joined  the  staff'  of 
the  telegniph  department  of  the  Midland  Hallway  under  the 
late  W.  E.  Laagdon.  He  was  appointed  chief  assistant  to 
Mr.  Langdon  in  ly'j2.  In  1898  he  resigned  from  the  Midland 
Railway,  and  joined  Sir  Wilham  Proece,  Major  Cardew,  and 
his  brother,  Mr.  A.  H.  Preece,  and.  became  a  partner  in 
Preece  &  Cardew,  con.sulting  engineers.  Sub.sequently,  in 
19(.)y,  Sir  John  Snell  joined  the  finu,  and  in  1915  Mr.  John  H. 
Rider,  the  firm  becoming  Preece,  Cardew,  Snell  &  Rider. 
Mr.  W.  Llewellyn  Preece  devoted  most  of  his  time  an  a  mem- 
ber of  the  firm  to  telegraph,  telephone,  and  wireless  tele- 
graph matters.  This  included  telegraphs  and  telephones  and 
wireless  telegraphy  in  all  the  principal  colonies,  both  under 
the  Crown  Agents  and  the  High  Commissioners  for  South 
.•\frica,  and  New  Zealand.  He  was  responsible  for  various 
wireless  telegraph  stations  chiefly  for  the  Colonial  Office  at 
.\den,  Fiji,  Ceylon.  Solomon  Islands,  and,  conjointly  with 
Caiitaiu  Brunot  of  the  French  Government,  for  the  New 
Hebrides.  In  1912  he  undertook  a  special  investigation  for 
the  Federated  Malay  States  (iovernment  of  the  telephone 
and  telegraph  system  in  that  colony.  He  also  visited  Trini- 
tlad  and  other  colonies  to  report  on  similar  ques'tions.  He 
gave  evidence  for  the  Post  Office  before  the  Parliamentary 
Committee  upon   the  Marconi   Contracts. 

In  1917  he  received  a  commission  in  the  Navy  as  Lieuten- 
ant in  the  R.N.V.R.,  and  his  principal  work  has  been  in 
connection  with  scientific  devices  for  detecting  the  presence 
of  submarines.  Mr.  Preece  read  a  paper  in  1915  before  the 
Institution  of  Electrical  Engineers  upon  "  T^elephone  Trouble,? 
in  the  Tropics."  In  1914  he  entirely  revised  the  well-known 
text-book  on  "  'Telegraphy,"  written  by  Sir  Wilham  Preece 
and  Sir  J.  Sivewright.  He  has  recently  been  engaged  in 
preparing  a  biography  of  Su-  William  Preece.  Mr.  Preece  wa« 
elected  an  Associate  Member  of  the  Institution  of  Civil  En- 
gineers in  1897,  and  a  full  member  in  1907.  He  was  also 
elected  an  Associate  Member  of  the  Institution  of  Electrical 
Engineers  in  1887  and  a  full  member  in  1897.  He  was  a 
member  of  the  Council  up  to  his  death.  He  was  also  a  mem- 
ber of  many  other  scientific  institutions.  In  addition  to  his 
electi^ical  engineering  w'ork,  Mr.  Preece  was  keenly  intere.sted 
in  Church  matters,  and  w'rote  many  pa.pers  on  religious 
subjects.  He  was  acting  as  a  secretary  of  a  branch  of  the 
Churchman's  Union.  He  leaves  a  widow,  three  sons  and 
four  daughters. 

The  funeral  took  place  at  Carnarvon  yesterday,  and  there 
was  also  a  memorial  service  at  Christ  Church,  Victoria  Street, 
S.W.,  at  midday. 

Mb.  Cecil  T.wlor. — We  regret  to  record  the  death,  which 
occurred  on  November  4th,  from  pneumonia,  of  Mr.  Cecil 
Taylor,  the  younger  son  of  Mr.  F.  W.  Taylor,  electrical  en- 
gineer, MUnsbridge,  Huddersfield.  Deceased  was  24  years 
of  age,  and  was  works  manager  for  his  father. 

Me.  M.  W.  O'Connell. — We  regret  to  learn  of  t>he  death 
of  Mr.  M.  W.  O'Connell.  director  and  secretary  of  Pojie's 
Electric  Lamp  Co..  Ltd.,  Willesden,  who  passed  away  in  his 
48th  year  last  Friday  morning  from  pneumonia,  after  a  short 
illness.  Mr.  O'Connell  had  been  connected  with  the  electric 
I;mip  industry-  for  the  la.st  35  years,  having  had  a  wide  and 
\ariid  experience,  not  only  in  this  couuti-y,  but  in  France,  / 
Holland,  and  Germany.  His  loss  will  be  felt  both  by  the 
jndustiy  and  by  many  w'ith  whom  he  came  into  contact  and 
who  looked  upon  him  as  a  personal  friend. 

Mr.  J.  P.  StockbridgE. — The  death  has  occuiTcd  o!  Mr. 
J.  P.  Stockbridge,  well  known  in  Northern  electrical  engi- 
neering circles.  He  was  born  at  Cambridge  in  1883,  and 
served  his  apprenticeship  at  the  works  of  the  Cambridge 
Electric  Supply  Co.,  Ivtd.,  transfen-ing  in  ItKll  to  Messrs.  C. 
A.  Par.sons  A-  r<>..  Ltd..  Heaton  Works.  Newca.stle-on-Tyiic. 
He  continued  in  service  there  until  1910,  when  he  was  sent 
by  the  tii-m  to  Australia  to  supen'ise  the  complete  electric 
pow-er-station  equipment  of  the  Adelaide  Tramways  Com-  - 
mission,  for  which  Messrs.  Parsons  were  the  principal  con- 
tractors. Returnmg  to  England  m  1912  he  was  entrusted 
with  the  management  of  the  Close  Works  at  Gateshead,  and 
continued  in  that  capacity  after  thev  were  acquired,  in  1915, 
by  Sir  W.  G.  Annstrong.  Whitworth  &  Co.,  Ltd. 

LiEDT.  T.  N.  Browett. — We  regret  to  read  in  the  Times 
of  the  death,  which  occurred  on  October  30th  at  Dar-es- 
Salaam,  East  .Africa,  from  influenza,  of  Lieutenant  T.  Nor- 
man Browett,  K.A.R.,  a  son  of  Mr.  and  Mrs.  Thomas  Browett, 
of  Hampstead,  N.W.,  aged  29  years. 

The  Hox.  A.  E.  G.^thohxe-Hahdy.— The  Times  reports 
that  the  Hon.  Alfred  Erskine  Gathorne-Hardy,  who  was 
(.•hajrman  of  the-  Light  Railways  Ooramission  and  a  Railway 
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Oommissioner,  was  found  dead  on  Monday  in  his  study  with 
a  revolver  lying  on  the  desk.  He  was  7^  years  of  age,  and 
a  specialist  had  reported  uufavom-ably  on  his  health. 

LiEDTENANT-CoLOiNEL  TiiEMEER,  D.S.O. — Lieutenant-Colonel 
Tremeer.  D.S.O.,  H.j\l.  Imperial  Trade  Correspondent  at 
.Fohannesburg  since  I'JUii,  died  on  November  •2nd  as  the  result 
of  an  accident. 

Mr.  Thomas  Taylor.— The  death  has  occurred  at  Buxton 
of  Mr.  Thomas  Taylor,  JjP.,  chairman  of  Messrs.  Taylor, 
TunnicliSe  &  Co..  Ltd.,  fbanutacturers  of  porcelain  electrical 
fittings,  of  Hanley.  Deceased,  who  was  85  years  of  age, 
commenced  business  with  the  late  Major  W.  Tunnicliffe  in 
1867.  and  was  the  pioneer  in  the  Potteries  of  porcelain  elec- 
trical fittings.  He  was  a  borough  magistrate,  sensed  on  the 
old  Corporation  of  Hanley,  and  as  a  Freemason  was  one  of 
the  third  oldest  Provincial  Grand  OiScers  in  Staffordshire. 


CITY     NOTES. 


NEW     COMPANIES     REGISTERED. 


Arma  Manufacturing  Co.,  Ltd.  (151,850). — Private  com- 
pany, fogistereii  -November  2nd.  Capital,  £5,000  in  £1  shares.^  To  take 
over  the  business  of  a  manufacturer  of  and  dealer^in  dry-cell  batteries  carried 
on  at  Jupiter  Works.  HoUowav,  \.,  bv  Edouard  .\rnielin.  The  subscribers 
(each  with  one  share)  are  :— H.  S.  Sheiswell,  133,  Queen's  Road.  N.4,  soli- 
t:itor;  J.  P.  Lvne,  50,  Crorton  Park  Koad,  S.E.  4,  solicitor.  First  directors: 
P..  Arnielin,  2U8-10,  Tower  Bridge  Road,  S.E.,  and  H.  A.  French,  4,  Sussex 
Koad,    Harrow-on-the-Hill. 

The    Electrical    Co.    (Glasgow).    Ltd.    (10,145).— Private 

company.  Registered  November  4th.  Capital,  £"2.500  in  £1  shares.  .To 
carry  on  the  business  of  engineers,  pattern  makers,  boiler  makers,  niill- 
wrights,'  fitters,  iron  and  steel  converters,  founders,  smiths,  machine  makers, 
metal  workers,  and  manufacturers.  The  subscribers  (each  with  one  share) 
.ire  :— C.  McMillan,  170,  Hope  Street.  Glasgow,  writer;  J.  Mirrilecs,  170, 
Mope  Street,  Glasgow,  writer.  First  directors;  G.  B.  Crockatt,  J.  Dickie, 
J.  A.  Hood,  W.  Neilson,  and  A.  ].  Smith.  Registered  office:  05,  Bath  Street, 
Glasgow. 

Portable  '  Tool  &  Engineering  Co.,  Ltd.  (151,866).— Pri- 
vate companv.  'Registered  November  4th.  Capital,  £10,000  in  £1  shares 
(3,000  10  per  cent.  pref.).  To  take  over  the  business  of  auto  tool  and  gauge 
makers  and  electrical  and  general  engineers  carried  on  by  A.  H.  Stead,  E. 
R.  Dipple.  and  L.  \V.  Watson  at  243,  Hertford  Road.  Enfield  Highway, 
Enfield,  and  at  Cedar  Works,  Enfield  Highwav.  The  subscribers  (each  with 
one  share)  are  :— A.  H.  Stead,  112,  First  Avenue,  Bush  Hill  Park,  N.,  mecha- 
nical engineer;  L.  W.  Watson.  508.  Hertford  Road,  Lower  Edmonton,  N.. 
mechanical  engineer.  Fir.^jt  <lirectors ;  A.  H.  Stead,  L.  W.  Watson,  E.  R. 
Uipple,   and    J.    Woodall.      Registered    office:    t>3,    Finsbury    Pavement,    E.G. 


0FF1C1.4L 


RETURNS    OP    ELECTRICAL 

COMPANIES. 


W.  S.  Laycock.  Ltd.— Mortgage  dated  October  21st,  1918, 

charged  on  Woodend  Farm.  Beauchief,'  Derby,  securing  £1,900.  Holders  :  C. 
Firth,    Oxford,   and    L.   j.    Firth,    Florence. 

Small    Electric   Motors,    Ltd. — Mortgage   dated    October 

29th,  1918,  to  secure  £2,500,  charged  on  Eagle  Works  and  land  adjoining  in 
Beckenham.     Holders  :   S.  H.  G.  Turney,  7,   Park  Square,  W.   Portland   Place, 

Laing,    Wharton,    Ltd Satisfaction   in   full   on   October 

25th,    1918.   of   debentures   dated   July,  26th,   1918,    securing    £.j00. 

Mortgage  debenture  dated  November  1st.  1918,  charged  on  the  company's 
und-?rtaking  and  propert),  present  and  future,  including-  uncalled  capital, 
securing    £1.000.      Holders  :    Ministry    of    Munitions. 

Thermo     Electric,     Ltd.  —  Charge   executed   outside   the 

United  Kingdom  on  July  2nd,  1918.  to  secure  all  moneys  due  at  any  time 
from  the  company  to,  the  Commonwealth  Bank  of  Australia.  Sydney.  Pro- 
perty charged  :  Molybdenite,  wolfram,  wolfram  bismuth,  and  scheelite  ores 
and  concentrates,  and  plant  for  treating  same  acquired  bv  the  company,  and 
company  after  July  2nd,  1918,  under  an  agree- 
al    of    the    Australian    Commonwealth. 

British  Arc  Welding  Co..  Ltd.   (108,759).— Return  dated 

.•\ugust  26th,  1918.  Capitol.  £15,000  in  £10  shares.  727  shares  taken  up; 
£5,270   paid;    £2.000  considered    as   paid.      .Mortgages   and   charges:    Nil. 

Bat  Meter  Co.,  Ltd.   (99,327).— Return  dated  September 

nth.  1918.  Capital.  £20,000  in  £1  shares  (12,000  pref.  and  8,000  ord.). 
10.683  pref.  and  8.000  ord.  shares  taken  up.  £1  per  share  called  up  on  423 
pref.  and  lis.  per  share  on  10.200  pref.;  £8.118  paid;  £8,000  considered  as 
paid    on    8,000   ord.     Mortgages   and   charges  :    Nil. 

W.   A.    S.    Benson   &   Co.,   Ltd.    (68,.597).— Return  dated 

May  7th.'  191S.  Capital  £85,000  in  £10  shares  (2,000  pref.  and  3.500  ord.). 
1.908  pref.  <and  3.500  ord.  shares  taken  up.  £1,500  paid;  £52,580  considered 
as   paid.      Mortgages    and    charges  :    £9,500. 

Christy  Bros.   &   Co..   Ltd.   (90,039) .— Return  dated   Tulv 

LOth.    1918.      <  ,.:  I  tl-'.niiii    in-  fl    .shares    (9,000    ord.    and    3,000    deferred). 

7.026  ..rd.  :,nJ   ,;  ,:.   i   .I,;,r.s  taken   up.     £1.820  paid;  X-9.l0n  ronsidiM.-.! 

:is   p.ii.l.      Moji-i.-  1    .1    ,i-.ji:    tl.HUO. 

Electric     Supply     Corporation,     Ltd.     (.52,036).- Return 

dated  Otfober  17th.  1918.  CapiUl.  £250.000  in  £5  shares.  42.000  shares 
taken  up ;  £173,000  paid ,  £35.000  considered  as  paid.     Mortgages  and  charges  : 

Everett.  Edgcumbe  &  Co..  Ltd.   (84,764)  .—Return  dated 

July  9lh,  1918.  Capital.  £25.000  in  5.000  6  per  cent.  cum.  pref..  19,997  ord., 
:.nd  3  "  A  "  shares  of  £1  eicb.  3.300  pref.,  19.543  ord..  and  3  "  A  "  shares 
t.aken  up.  £11.996  paid  on  2,500  pref..  9,495  ord.,  and  1  "A";  £10,850  con- 
sidered   :is    paid    on    the   remainder.      Mortgages    and    charges:    £600. 


■>  The  Constructions  Electriques,  of  Nancy, 

\  French  intend  to  pay  out  of  net  profits  of  ±'34,0U0 

Companies.       a  dividend  at  the  rate  of  £i  per  share  for 
1917-18. 
The  accoimts  of  the  Maison  Breguet  show  net  profits  of 
j£85,000  for  1917-18,   as  compared  with  £8i,0O0  in   the  pre- 
ceding year.     It  has  been  decided  to  pay'  a  dividend  of  £'2 
per  share,  as  against  £1  16s.  in  1916-17. 

The  Compa^nie  des  Cables  TeUgraphiques  records  net 
profits  of  i£'25o,000  for  1917-18,  as  contrasted  with  ±144,000  in 
the  previous  1'2  months.  The  shareholders  have  sanctioned 
the  distribution  of  18s.  4d.  per  share,  as  against  8s.  lOd.  in 
1916-17. 

The  Societe  des  Appareillages  Electriques  Grwolas  etatea 
that  the  net  profits'  and  balance  forward  m  1917-18  amounted 
to  ^034,000,  as  compared  with  £25,000  in  the  preceding  yeax. 
A  dividentl  at  the  rate  of  8fe.  per  share  has  been  declared, 
being  the  same  rate  as  in  1916-17. 

The  directors  of  the  Societe  d' Applications  Industriclles 
(Compagnie  d'Enbre prises  Electriques)  state  that  they  con- 
tinued to  devote  their  eifort-s  in  1917-18  to  the  development  of 
the  distribution  works  in  which  the  company  is  interested. 
The  working  of  the  hydro-electric  works  experienced  an  im- 
provement, but  the  financial  results  of  the  steam  power 
undertakings  deteriorated  under  the  operation  of  dear  and  in- 
ferior quality  of  the  coal,  &c.  The  net  profits  totalled  f'26,000, 
which  sum  has  been  carried  forward,  as  in  the  case  of  ii7,000 
in  1916-17,  so  as  to  provide  for  the  company's  interests  in 
works  situated  in  districts  invaded  by  the  enemy. 

The    directors    of    the;    Rhcln.    Electru- 

German  M'erhe    A.O..    of    Cologne,    which    under- 

Companies.    ,  taking  belongs  to  the  Stiimes  coal  mining 

group,    report    a    slight    loss    for    1917-18, 

which  was  the  first  financial  year. 

The  Brandenburg  Karbid  und  Elektrisitats  Wcrkc  A.G.,  of 
Berlin,  records  net  profits  amounting  to  i£15,000  for  1917-18, 
as  against  ^£14,700  in  the  previous  year.  The  directors  re- 
commend a  dividend  of  7  per  cent.,  as  in  1916-17. 

The  A. E.G.  Unternehmuniien  A.G.,  of  Berlin,  whose  share 
capital  of  ±'500,000  is  held  by  the  -'V.E.G.,  and  whose  assets 
consist  chiefly  of  investments,  reports  net  profits  for  1917-18 
of  j£34,000,  as  compared  with  ±34,600  in  the  preceding  year. 
It  is  proposed  to  pay  a  dividend  of  6  per  cent.,  being  the 
same  rate  as  in  1916-17. 

The  report  of  the  Kabelwerk  Rheydt  A.G..  of  Rheydt,  for 
the  year  ended  June  30th  abstains  from  referring  to  the  course 
of  busmess,  mention  merely  being  made  of  the  increase  in 
the  share  capital  to  ±350,000.  The  net  profits  amounted  to 
±1.50.CKX).  as  against  ±221,000  in  1916-17,  and  the  directors 
recommend  a  dividend  of  20  per  cent.,  as  in  the  preceding 
year,  and  a  further  20  per  cent,  payable  in  war  loan  certifi- 
cates. 

The  Elektrisitatsi  A.G.  vorm.  H.  Poge,  of  Chemnitz,  report- 
ing on  the'  year  1917-18,  states  that  orders  for  munitions, 
which  in  the  previous  year  were  twice  as  large  as  those  for 
peace  electrical  products,  now  only  form  two-thirds  of  the 
latter.  Although  electrical  manufactures  were  stiU  of  im- 
portance for  the  war.  the  directors  believed  that  the  trans- 
position to  normal  articles  had  now  for  the  most  part  taken 
place.  The  net  profits  earned  la.?t  year  amounted  to  ±14(5.000, 
as  against  £127,000  in  1916-17,  and  the  dividend  is  28  per 
cent.,  as  compared  with  20  per  cent. 

The  accounts  of  the  Elektro-Werke  A.G.,  of  Berlin,  whose 
share  capital  of  ±'250,000,  and  loans  made  by  the  A. E.G.  to 
the  extent  of  ±1,952,000,  were  taken  over  by  the  Imperial 
Treasury  last  autumn  in  exchange  for  Treasury  bdls,  show  a 
gross  siii-plus  of  ±.54,000  for  1917-18,  as  compared  yith.  ±6,000 
in  the  previous  year.  The  company's  works  are  engaged  on 
the  -.supply  of  energy  to  the  Imperial  Nitrogen  Works  from 
the  power  station  in  the  Bitterfeld  Uguite  district.  After  de- 
fraying general  exijenses.  interest  on  mortgages  and  loans, 
and  setting  aside  ±11.00(.)  for  depreciation,  there  remains  a 
surplus  of  ±1,7(X).  which  serves  to  extinguish  the  deficit 
brought  foi-n'ard  from  the  previous  year. 


Fors  Accumulator  Foreij|n  Patents,  Ltd.   (10S,151).- 

turn    dated    J.inuarv    11th    (filed    August    15th),    1918.      Capital.    £3.000 


-Re- 


pref.  anil  '2.048  ord'.  shares  of  £1  e.ich. 

up.      £132    paid    on    132    pref.;    £2,500   consi 

Mr-rtgages    and    charges  :    £125. 

Dartmoor   Electric   Supply   Co. 

tl.ited    Oitobor    3rd.    191S       Capital.  "£2,000 
up.    £-2  000  paid;  £2.000  coiitidered    e.  paid 


and  2.048  ord.  shn 


Ltd.    (110,871).- 

1    lOs.    shares.      All    sha 
Morigagec  and  cllaree 


Escher,  Wyss  &  Co. — The  report  for  1917-18  of  Escher, 
Wyss  &  Co.,  of  Zurich,  states  that  it  was  jvissiljle  further  to 
incixxi'Sc  the  production,  although  the  difficulties  in  obtaining 
riw  materials  and  iu  foi"n'arding  mauufactures  were  bet-'om 
ing  more  pronounced-  The  continued  advance  in  the  cost 
of  raw  materials  was  .specially  prejudicial  to  the  company,  as 
the  orders  almost  entirely  represented  long-tenn  contracts. 
The  orders  were  abundant,  and  those  on  the  books  at  the 
end  of  the  financial  year  were  greater  than  at  the  beginning. 
As  net  profits  the  accounts  show  the  .«um  of  ±'26,000,  as  cou- 
tra.sted  ^\ith  ±'20.000  in  the  previous  year,  and  a  dividend  of 
5  |)er  cent,  is  proposed  on  the  .share  capital  of  ±260.000,  being 
the  same  rate  as  in  1916-17. 

United  Electric  Tramways  of  Caracas.  Ltd. — Including 
±1,899  brought  forward,  the  net  revenue  balance  at  June  30th 
was  ±19,194.  Dividend  7  per  cent.,  less  income-tax,  carrying 
forward  ±7, '294.  Percentage  of  operating  expenses  to  gross 
receipts  49.20.  against  52.85.  Passengers  carried  5,499,097, 
(isainsf.  4,984,206, 
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British  Wrstin^house  I.lectric  &  Manufacturing  Co.,  Ltd. 

—  The  Financial  'iimcs  ^ys  that  details  of  the  propciAnl  revi- 
sion of  the  capital  of  this  coiii|iany,  which  was  stat<:(i  at  the 
la.st  meeting  to  be  in  pro iw ration,  will  be  laid  before  share- 
holders t.n  Tue^sday  next.  The  directors  will  then  propfcse 
that  the  coinj-wny  be  empowered  to  form  subsidiar\  under- 
takinjis  at  home  and  abroad.  The  capital  will  l>e  increased* 
to  i'l).3i>.5,(X)(l  by  the  creation  and  issue  of  o.ttKl.fKH)  ordinary 
.-•■haivs  of  t'l  esioh,  which,  after  an  8  pov  cent,  non-cumulative 
dividend  has  l)een  paid  on  ^le  085,0(-lO  preference  shares  of 
.4"2  each,  will  nink  for  ■^  Jier  cent.  non-cumulativ<',  before 
the  deferred  .shares.  After  the  latter  have  been  jwid  7i  per 
cent.,  ordinary  shareholdere  will  i-eceive  the  balance  of  profits. 
'I'he  board's  fees  are  to  be  fixed  at  .i'll.tUlO  a  year,  e.xcluding 
the  majui|ring  director  and  local  boards.  PivfeJence  share- 
holders wnll  bo  asked,  wben  ordinary  sbarebolders  have  con- 
sented to  the  conver.si'on  of  their  capital  into  pieference,  to 
l^-rmit  the  modifitation  of  their  ri;,'hts,  so  that  the  shares 
rank  equally  with  the  e.\istiug  ordinan*  shares  for  a  non- 
cuiuulative  preferential  dividend  of.  8  per  cent,  before  any- 
thin),'  is  paid  on  the  new  ordinary  or  the  500,000  deferred 
shares  of  Is.  each. 

Cape    Electric    Tramways,    Ltd Profit.    .£86,512.       Net 

credit  balapce  after  providing  for  debenture  charges  is 
.i,'4'2,391.  .fl'2,000  to  reserve;  dividend  5  per  cent,  on  ordinaay 
shares:  f.5.8.'K)  cai-ried  forward.  Passengers  canied  '26.444,465, 
earning  £2W,137,  against  •23,75'2,016  earning  ^-2:31.105  in  ]916- 
17.  High  co.<t  of  supplies  and  materials  and  wages  has  pre- 
v^ited  any  re<luction  in  ratio  of  working  exjienditure,  but 
l>rSfits  earned  on  accoimt  of  the  heavier  traftic  .show  an  in- 
crease. Maintenance  and  repaiis  charges  are  likely  to  fur- 
ther increase  in  the  future  owing  to  arreais,  ■rthich  have  to 
be  made  good  as  early  as  pos.sible. 

North  Metropolitan   Electric  Power  Supply  Co, — .\ccord- 

inj:  to  the  financial  Tima.  the  directoi-s  have  convened  an 
extraordinary  general  meeting,  for  '26th  inst..  for  the  purpose 
ot  con.sidering  a  resolution  authorising  the  company  to  raise 
the  remaining  unissued  portions  of  the  capital,  together 
.i.''i")9,980.  by  the  issue  of  preference  .shares  ranking  pari  passu 
with  those  exi.sting.  i 

Manaos  Tramways  and  Light  Co.,  Ltd. — Gross  earnings 
lor  the  year  ended  April  30th  fl'22,493,  against  £120,387; 
operating  expenses  £81,003,  against  £82,511.  After  providing 
for  debenture  and  loan  charges,  loss  on  exchange,  and  put- 
ting £5,000  to  renewals,  £11,856  remains  to  carry  forward. 

Companies  to  be   Struck   Off The  following  are  to  be 

struck  off  the  Eegister  within  three  months'  unless  cause  is 
isliown  to  the  contrai-y  ; — 

British    Gas   Traction    Co.,    Ltd. 

Grindcll-Matlhews   Wireless   Telephone   Syndicate.    Ltd. 
IVested   jMiners'   Gas-Indicating    Electric   Lamp   Co.,    Ltd. 
Meldrum  Bros..  Ltd. 

International  Light  &  Power  Co..  Ltd.— Net  profits  to 
.Time  30th,  .after  prodding  for  deb<'nture  chtrges  and  resei-ve, 
were  £17.0'34.  The  sui-plus  brought  fonwird  was  raised  to 
£34,10<J,  \\hich  is  to  be  carried  forward. 

Stothert  &  Pitt.  Ltd.— Dividend,  10  per  cent.,  free  of  tax 
on  ordinarj-  shares.     £11,394  carried  forward. 

Indian  Electric  Supply  and  Traction  Co.,  Ltd.— Inteiini 
dividend  2i  per  cent.,  less  tax.,  for  the  half-year. 


ence.  and  Wesliuinsteis.  Such  a  record  this  market  has  not 
st-en  since  the  outbreak  ot  v.-ai'. 

Manufacturing  sbjies  are  st«idy.  British  Westinghouse 
preference  recovered  to  '21,  but  Electric  Constructions  me  a 
litUe  easier  at  1  5/16.  Marconis  are  a  much  quieter  market, 
than  they  have  been  lately,  and  the  price  of  the  parent  shares 
has  gone  back  to  4s.  .\mericans  keep  good  at  3'2s.  6d.,  and 
the  otiier  subsidiaricj;  are  a  finn  market. 

Changes  in  the  telegraph  and  telephone  list  arc  compara- 
tively small.  Indo-EurojX'an  shares  have  risen  £1,  but  Eas"t- 
erii  cixtensions  and  Westerns  are  bo#i  i  lowei-,  though  West 
India.  &  Panama  at  li  have  n'gamed  the  l/16th  they  lost 
last  week.  Amongst  homo  railway  stocks,  the  strength  of  the' 
market  as  a  whole  has  heli)ed  the,  Undergjound  list  mate- 
rially. Underground  Incomes  have  risen  two  points  to  91, 
and  the  Is.  shares  of  the  comiKiny  at  9s.  6d.  are  Is.  6d.  up 
on  the  week.  The  tcn-ix)uifders  have  gained  10s.  at  3Jd. 
Metropolitans  further  improved  upon  their  big  ris<.^  of  a  week 
ago.  and  are  }  higher  at  30J.  British  Klextric  Traction  ordi- 
nary rose  to  50i. 

The  foreign  traction  group  is  good  throughout.  Anglo- 
Argentine  Tramways  shares  of  both  classes  are  substantially 
better.  Brazilian  Tractions  at  60  are  2  points  up,  and  rises 
ranging  from  1  to  2  points  have  been  secured  by  British 
Columbia,  and  Mexican  issues.  Calcutta  Trams  at  7J  a>o  5s. 
higher.    The  difficulty  once  more  is  to  get  shares. 

Tlic  rubber  market  is  goodish,  though  the  ajnount  of  busi- 
ness passing  i.s.  not  great.  Aniiameut  shares  are  by  no  means 
as  \yeak  as  some  expected  to  find  them  on  the  prob.able 
termination  of  the  war.  Copfier  and  tin  mining  descriiitions 
.show  little  variation,  this  being  due  to  the  uncertainty  felt 
with  regard  to  the  outlook  for  base  metals  now  that  the 
ui'liiistice  is  signed. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES, 

HoMR  Electricity  Companies. 
Dividend         Price 


STOCKS     AND     SHARES. 

Tuesday  Evening. 
The  news  of  the  signing  of  the  armistice  caused  .so  profouml 
a  gratification  m  the  Stock  Exchange  as  to  come  almost  with 
a  sfTTX;k.  Prices  became  buoyant,  and  there  has  been  a  larce 
volume  of  traae  doing  already.  With  the  air  filled  with 
''.r^ifTi  ^""^  '^"'^^ng-  It  ^,oi  course,  difficult  to  negotiate 
aiders  to  buy  and  .sell  secunties,  but  business  has  struggled 
.IS  well  .as  n  could  against  the  joyful  handicaps,  and  in  manv 
.  .'i  mml'.'.^f''  •"^'i'""^'^  ''a/*'  been  .secured  as  the  result  of  the 
til  luipuaiii  conclusion  of  negotiation^  in  the  field 

Ihe  main  improvement,  so  far  as  the  electrical  markets  are 
concenied.  has  come  in  railway  stocks,  but  rise-s  have  all^ 
occurred  in  electnc  lighting,  telegraph,  and  a  fTw  manufac 

and  B^^  i.  h  t!'"'V-'"'"-  l"  "i'"*^'^  Anglo-Argentine  Tramw.av. 

•    stm,        ■  ^,"'^"V"*  fT'^  "",«  ^""1^  IMrticular  prominence. 

list       W,  VfT  ''=*%'»k^\Plac<-  in  the  electricity  supplv 

list,     .-amongst   tnose   wbn-h    have    benefited     the   West    PnH 


4i    ^ 


44         4i 


AND     TkLEPHONES. 


Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

do.       do,       do.       H  Pref,.. 

Chelsea 

City  of  London         

do.       do.    6  per  cent.  Prcf .  . . 

County  of  London 

do.          do.      6  per  cent.  Pref. 
Kensington  Ordinary 
Ijondon  Electric        

do.        do.      6  per  cent.  Pref.. , 

Metropolitan 

do.  4^  per  cent.  Pref.    .. 

St.  James' and"  Pall  Mall  .. 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 

Teleguap] 
Anglo-Am,  Tel.  Pref, 
do,  Def, 

Chile  Telephone       

Cuba  Sub.  Ord 

Eastern  Extension 

Eastern  Tel.  Ord 

Globe  Tel.  and  T.  Ord 

do.       do.        Pref 

Great  Northern  Tel. 

Indo-European         

Marconi  

Oriental  Telephone  Ord 

United  R.  Plate  Tel 

West  India  and  Panama   . . 
Western  Telegraph 


Home    Rails. 

Centra!  London  Ord.  Assented   . .  4  4  65i 

Metropolitan i  yoj 

do.          District          . .         . .  Nil  Nil  26J 

Underground  Electric  Ordinary. .  Nil  Nil  Si 

do.               do.        "A"        ..  Nil  Nil  9/6 

do.               do.        Income   .,  6  4       •      ill 

Foreign    Tbams,    &c. 

A.dclaide  Sup.  6  per  cent.  Pref.   . .  6  6  4} 

Anglo-.irg.  Trams.  First  Pref.     ..  Hi  6>i  4 

do.           do.      2nd  Pref.        . .  r,l  —  33 

do.           do.      5  Deb 5  5  77i 

Brazil  Tractions       —  —  (jo" 

Bombay  Electric  Pref 6  6  10^ 

British  Columbia  Elec.  Rly.  Pfce.  5  5  66* 

do.               do.         Preferred  Nil  Nil  47* 

do.               do.        Deferred  Nil  Nil  45$ 

do.               do.        Deb.      .  4J  41  ca" 

McxicoTramsSpercent. Bonds..  Nil  Nil  67 

do.           6  per  cent.  Bonds..  Nil  Nil  51 

Mexican  Light  Common  . .         . ,  Nil  Nil  37i 

do.             Pref Nil  Nil  .10' 

do,             l9t  Bonds..        ..  Nil  Nil  72 

Mancfaotdring  Companies. 

Babcock  &  Wilcox             '. .        , .  15  15  35 

British  Aluminium  Ord 10  10  1- 

British  Insulated  Ord 20  20  '2^' 

British  Westinghousc  Pref.        . .  7^  7j  .jj 

Callenders qo  25  ''i 

do.       5  Pref 5  5  6* 

Castner-Kellner       22  20  38 

Edison-Swan,  **  A "              ..         ..        f 

do.      do.    4  per  cent.  Deb,    . ,  4  4  7^ 

Electric  Construction        , .        . ,  7*  10  I'v 

Gen.  Elec.  Pref {j"  q  jq'-' 

„    do.        Ord 10  10  18" 

Heiley;.        2.5  25  2J 

do.    44  Pref..        _        ..        ..  4*  41  I 

India.Rubbor jo  10  171 

Telegraph  Con 30  ao  49 

^OlTidends  paid  tree  of  Inoome  Tax, 


iC  or  fall. 
+  i 

+  i 


+  * 

+  a 


~i 
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ASH     AND     CLINKER     PLANT. 


■  \  modem  electricity  works  the  removal  of  boiler-house  ashes 
i.'i  a-  matter  of  considerable  importance,  particularly  at  the 
present  time,  when  the  percent-age  of  ash  is  so  high.  For 
large  plants  attention  is  drawn  to  the  pneumatic  suction 
system.  In  spite  of  its  advantages,  the  ^number  of  such 
installations  in  this  country  is  quite  small,  .\merican  prac- 
tice .4iows  up  better  in  this  respect.     Pneumatic  ash  plant  is 


Fig.  1.— View  of  F.\n  Hocsf.  .\xd  EECEivr. 

BOW  being  employed  wherever  tJie  size  of  the  works  and  the 
quantity  of  ash  to  be  i-emoved  justify  the  initial  outlay. 

Pneu7»atic  Ash  Plant. — The  following  description  relates  to 
an  in.staJlation  recently  carried  out  to  the.  order  of  His 
Majesty's  Government.     In  general,  however,  it  may  be  taken 


bend.  The  long,  straight  pipe  lines  do  not  suffer  to  anything 
like  the  same  extent.  The  reason  for  this  appea-rs  to  be  that 
the  ashes  are  carried  by  the  air  in  the  centre  of  the  pipe 
where  the  air  is  travelling  at  its  highest  velocity,  and  there- 
fore they  do  not  touch  the  pipes.  At  the  bends,  however, 
where  deflection  of  air  takes  place,  the  ashes  are  constantly 
striking  against  the  pipes  with  the  inevitable  result.  Pro- 
vision is  made  for  this  by  placing  special  patent  bends  wher- 
ever the  ash  pipes  are  subject  to  change  of  direction.  The 
wearing  parts  of  these  points  are  of  exceedingly  hard  chilled 
iron  and  are  easily  renewable. 
For  much  the  same  reason 
there  is  a  possibility  that 
pieces  of  ash '  or  clinker  may 
be  driven  out  of  the  air  cur- 
rent and  become  lodged  in  the 
pipes  at  the  bends.  To  pro- 
\-ide  against  this  contingency, 
a  hand-hole  with  air-tight  door 
is  placed  at  each  end  of  every 
bend  to  enable  any  such  ob- 
struction to  be  easily  and 
quickly  removed. 

The  ash  tanks,  two  in  num- 
ber, are  cylindrical  in  shape, 
and  have  a  capacity  of  20  tons 
each.  They  are  built  of  mild 
steel  plates  lined  with  brick- 
work, angle  iron  rings  being 
provided  inside  the  tanks  to 
support  the  lining.  The  top  of 
.eaoh  tank  is  coned  to  meet 
the  end  of  the  ash' pipe  line, 
whilst  the  bottom  is  hoppered 
to  allow  the  ashes  to  be  freely 
discharged  by  gravity.  The 
discharge  valves,  water  sprays, 
&(k,    are    arranged    inside    the 

upper-coned    portion    of    each 

tank,  and  a  pipe  is  taken  from 
the  lower  portion  into  a  sump  to  get  rid  of  any  excess  water 
which  may  have  accumulsted.  This  pipe  is  water-sealed  in 
the  sump.  A  large  pipe  is  connected  to  the  upper  portion  of 
each  tank,  and  through  it  the  foul  air  passes  to  a  patent 
water-sealed  cleaner  or  scrubber.     This  apparatus  consists  of 


Fig.  2. — Typical  Lay-out  of  Ash  axd  Soot-h.^ndling  Pl.\nt. 


as  typical.  The_ plant  is  arranged  to  serve  33  Lancashire 
boilers,  from  which  it  takes  the  clinker  and  ash  and  deix>sits 
them  in  two  steel  ash  tanks  or  receivers.  Auxiliary  branch 
lines  are  provided  for  cleaning  the  boiler  flues,  economisers, 
chimney  bottoms,  and  so  forth- 

The  installation  comprises  a 
fiiotor-d riven  rotary  exhauster, 
foul  air  cleanser,  two  ash 
tanks,  and  the  necessary  pipe 
lines  for  taking  the  ash  or 
other  material  to  the  tanks. 
Holes  are  provided  in  the  floor 
plates  in  front  of  each  boiler 
flue,  each  hole  being  fitted 
with  a  dumping  hopper,  grid, 
and  an  air  cut-off.  .4s  the 
ashes  are  drawn  from  the 
cleaning  chamber  at  the  back 
of  the  furnace  bars  of  the 
etokers,  they  are  dumped 
through  these  holes  direct  into 
the  ash  pipe,  and  are  carried 
by  suction  into  the  ash  tanks. 

It  is  one  of   the  curious  properties  of  suction   plant   that 
•wea-r  only  takes  place  to  any  degree  at  the  points  where  the 
:      pipes  are  su^iject  to  a  change  of'  direction,  viz.,  at  the  actual 


a  vessel  filled  with  rows  oi  uaWr-sprayeJ  bafflers,  which 
c-at-ch  any  dust  or  fine  paiticles  of  ash  which  might  otherwise 
be  can-ied  into  the  exhauster.  The  large  water  seal  at  the 
bottom  of  the  cleaner  acts  as  a  safety  valve  in  case  of  undue 
pressure  or  vacuum  in  the  apparatus. 


Fig.  3.— Foul  Air  Scrubber. 

The  method  of  discharging  the  ashes  from  the  tank  is  aa 
follows : — A  patented  balanced  discharge  valve  is  provided 
at  the  outlet  from  each  tank,  which  allows  of  any  required 
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quantity  of  ashes  being  immediately  delivered  into  the  rail- 
way or  other  trucks  dravm  underneath  for  the  purpose,  or. 
as  in  .'«>me  other  installations,  dropped  through  a  shoot  into 
barnes  in  a  caniil.  The  rot;ition  of  a  hand-wheel  convoniently 
plai-ed  for  operatiii;j.  first  loosens  and  then  reloas<>s  a  catch, 
illowinj;  the  sealint;  door  or  valve  to  drop,  which  it  does 
gently.  l)eJng  l)alanc«Hl.  The  rotary  cut-on  which  actually 
close.s  the  bottom  of  the  ash  tank  is  then  opened,  and  .-i-s 
much  ash  deposited  as  required  into  the  truck,  when  it  is 
again  clo-sed.  When  the  sealing  valve  is  returned  into  its 
place,  the  catch  automatically  swings  back  into  |)osition,  and. 


Fig.  4. 


-Arrangement  of  Exhauster,  Cleaner,  and 
Ash  Receiver. 


reversing  the  hand-wheel  above  referred  to  tightens  up  the 
whole  mechanism  again,  rendering  it  completely  air-tight. 

The  pipe  line  for  removing  the  flue  dust  from  the  flues, 
economisers,  and  chhuneys  is  entirely  separate  from  the  ash 
pipes.  The  flue  dust  is  removed  from  the  flues  and  econo- 
miser  chambers  through  short  flexible  pipes,  which  are  re- 
movable, and  can  be  fixed  to  whichever  branch  it  is  desired 
to  use.  The  flues  and  economiser  chambers  are  provided 
with  cover  plates  for  closing  down  when  the  dust  is  not  being 
removed.,  The  suction  end  of  each  pii>e  is  provided  with  a 
nozzle  of  patented  design.  The  motor-driven  air  exhauster 
is  of  the  rotary  blower  type,  and  the  suction  required  in  this 
plant  is  not  much  more  than  half  that  usually  used  in  grain 
elevating  plants,  with  a  commensurate  reduction  in  the 
motive  power  required  and  in  the  cost  of  opei'ating.  Several 
very  large  plants  of  this  type  have  been  installed  recently. 

Steam  Suction  Conveyors. — The  need  for  a  simple  ash  suc- 
tion conveyor  adapted  to  the  requiren>ents  of  small  boiler- 
houses,  and  to  installations  where  the  capital  cost  of  a 
pneumatic  suction  plant  was  not  warranted,  led  to  the  intro- 
duction of  a   simple   form  of  steam   suction   conveyor,   made 


Jr'ront  EJcvalion. 

Fig.  5.— Typical  Installation  of  Steam  Suction  Conveyor 
Delivering  Ashes  into  an  Overheai5  Storage  Tank. 

by  Messrs.  Ed.  Bennis  &  Co.,  Ltd.  This  form  of  conveyor 
IS  adaptable  to  confined  spaces,  as  a  6-in.  \)r  8-in.  pipe  line 
Mn  be  placed  where  the  space  for  an  ash  elevator  is  not 
available,  whilst  awkward  cunes  and  bends  can  be  negotiated 
with  ease.  Moreover,  it  is  not  necessary  to  provide  a  large 
ash  hopper,  as  ashes  may  be  discharged,  if  desired,  direct 
into  a  railway  wagon  or  cart.  There  are  no  moving  parts 
so  that  wear  and  tear  are  reduced  to  a  minimum. 

This  conveyor  consists  of  a  heavy  cast-iron  pipe  line  made 
of  speaal  hard  metal  mixture.  The  pipes  are  fitted  with 
patiented  bends,   tees,   and  corner-pieces,   which  have  renew- 


able, chilled-metal  wearing  parts.  For  removing  the  ashes 
and  clinker,  a  pipe  line  is  laid  in  the  boiler-house,  generally 
under  the  floor  plates,  and  ash  intakes  are  provided  in  the 
floor  in  fiont  of  the  boilers.  Six-in.  or  8-in.  pipe  lines  are 
the  frizes  most  in  demand ;  the  latter  is  generally  regarde<l 
as  the  most  lonvenient  as  it  will  take  the  larger  lumps  of 
clinker.  The  holes  into  the  pipe  are  provided  with  hand 
valves,  through  which  the  ash  is  raked  into  the  pipe.  The 
economisers  and  flues  are  cleaned  by  similar  means,  branch 
lines  of  smaller  size,  usually  1  in.  diameter,  being  used  for 
this  purpose. 

When  the  steam  valve  is  opened,  the  ashes  are  raked  iuto> 
the  intake  of  the  conveyor,  and  convoyed  by  suction  to  the 
overhead  hopixir,  and  thence  ixMiiovi'd  as  desired.  The  ashes 
cjin  be  elevated  to  a  considerable  height,  and  can  also  be 
carried  comparatively  long  distances,  say  '200  or  300  ft.  from 
the  boiler  house. 

A  special  mixture  of  metal  having  higli  abrasion  resistance- 
qualities,  is  used  for  the  cast-iron  pipes.  This  metal  is  simDar 
to  that  used  for  the  troughs  in  the  Bennis  IT-link  chain 
conveyors,  many  of  ii^hich  have  given  15  to  20  years'  con- 
tinuous sei-vice.  The  hietal  in  the  pipes  is  approximately 
I  in.  thick,  and  the  pipes  are  faced  at  the  ends.  A  gasket, 
usually  of  asbestos  and  copper  wire,  is  employed.  The  bends 
;u<'  Iniilt  up  with  an  outside  casing  of  ca.st-iron,  with  heavy 
chilled  cast-iron  liners  to  take  the   wear.    The  cover  of  th© 
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ca.se  can  be  easily  removed  to  allow  the  liners  to  be  lifted 
out  and  j'enewed.  The  liners  are  cast  of  a  special  abrasion- 
resisting  iron,  and  highly  chilled. 

The  steam  nozzle  is  a  separate  fitting,  bolted  to  the  side 
of  the  case,  and  may  thus  be  insi>ected  or  renewed,  ^t  any 
time  without  disturbing  the  bend. 

In  suction  conveyors  it  is  found  by  experience  that  it  is 
not  desirable  to  have  gently  curved  long  bends.  Their  dis- 
advantage lies  in  the  fact  that  as  the  material  carried  through 
the  pipes  always  tries  to  travel  in  a  direct  line,  the  ash  or 
clinker  strikes  the  pipe  at  the  bend,  rebounds,  and  strikes 
the  pii>e  at  another  portion  of  the  bend,  this  process  being 
continued  until  the  bend  is  passed.  This  causes  scoring  along 
the  whole  of  the  curve,  and  produces  considerable  wear  and 
tear,  whereas  the  sharp  angled  bend  is  so  a-n'anged  that  the 
wearing  part  is  very  much  thicker  at  this  point,  and  the 
steam  nozzle  being  placed  at  the  bend  helps  to  keep  the  ash 
and  clinker  ft-oin  hitting  the  inside  of  the  liners.  These 
lieiid-.  may  he  90  deg-,  13-5  deg.,  or  any  other  angle  to  suit  the 
|i;ii  tiiiil.-ir  circumstances. 

I<//  Klrviitors. — The  removal  of  ashes  on  the  bucket  elevat- 
ing aiitl  .storage  system  is  desen'edly  pcjpular,  especially  in 
^iiiall  plants,  on  account  of  its  simplicity  and  durabUity.  A 
large  number  of  such  jjlants  have  been  erected  in  works  of 
all  kinds.  The  view  in  fig.  7  shows  an  interesting  self- 
contamed  plant  in  a  Lancashire  textile  mill. 

In  this  case  the  ashes  are  dumi>ed  into  an  8-in.  bucket 
elevator  placed  in  a  comer  of  the  boiler-house,  and  are 
carried  by  the  elevaror  into  an  overhead  bunker,  formed  out 
of  oast-iron  plates  carried  on  rolled  .stc<d  joists,  having  a 
capacity  of  about  10  tons.  The  bunker  is  completely  coveredl 
in  to  prevent  the  du.st  flying  about. 

A  rotai-y  cut-off  valve,  operated  by  a  hand-lever  from  the 
ground  level,  is  placed  at  the  outlet  of  the  bunker.  This 
enables  the  ashes  to  be  dehvered  into  carts  as  required, 
ample  head-room  being  allowed  for  this  purpose. 

The  three  boilers  at  this  mill  are  fitted  with  "Bennis" 
elevator  placed  in  a  corner  of  the  boiler  hou.se.  and  are 
supplied  with  coal  by  means  of  three  independent  bucket 
elevators.  The  whole  plant  is  giving  great  satisfaction,  and 
for  a  .small  in.stallation  represents,  we  are  informed,  a  very 
near  approach  to  i>erfection  in  mechanical  coal  and  ash 
handling  combined  with  maximum  boiler  efliciency. 

Another  method  of  ash  removal,  which  finds  favour  in  cer- 
tain circum.stances,  is  that  where  the  ashes  are  raised  by  an 
incline  from  the  a.sh  gallery  beneath  the  boilers,  and  delivered 
into  a  storage  tank  having  a  cajfecity  of  about  10  tons  or  more: 
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if  desired.  A  valve  fixed  to  the  outlet  from  the  tank  and 
operated  by  a  chain  from  the  ground  level  enables  the  ashes 
to  be  discharged,  as  requhed,  into  a  railway  truck  beneath.^ 
In  this  case,  the  incline  is  placed  at  the  end  of  the  boiler- 
house,  and  as  the  ashes  are  withdrawn  from  the  boilers  they 
are  trimmed  into  truckfe.  which  run  on  i-ails  on  the  floor  of 
the  ash  gallery.  Each  track  has  a  capacity  of  from  6  to  10 
cwt.  The  ti-ucis  are  pushed  along  to  the  end  of  the  gallery, 
and  tipped  direct  into  another  wagon,  which  is  taken  up  the 
incline  and  automatically  tipped  into  the  bunker. 


i         7 —Ash  Elkvatok  and  Covered-in   Stoiuge  Tank. 

The  driving  gear  gives  a  winding  speed  of  about  100  ft. 
l>er  minute.  A  cut-ofF  switch  is  placed  on  the  structure  at 
the  top  of  the  track,  and  when  the  truck  reaches  a  certain 
point,  the  motor  is  automatically  cut  out  to  prevent  over- 
winding. A  similar  device  is  fixed  at  the  bottom  of  the 
track.  This  plant  is  in  successful  operation  in  a  large  Durham 
l)oner  st-ation. 

For  the  foregoing  particulars  and  illustrations  we  are 
indebted  to  Messrs.  Ed.  Bennis  &  Co.,  Ltd.,  by  whom  the 
jilant  described  was  made  and  installed. 


FEDERATION     OF     BRITISH     INDUSTRIES. 


l-.-d.= 


!i  annual  general  meeting  of  this  Federation  was  held  on 
i-iber  29th,  30th,  and  .31.st  at  the  Connaught  Rooms,  Lon- 
II.  A  special  general  meeting  was  held  on  the  Sgth  ult.. 
lien  the  new  constitution  was  formally  approved,  and  on 
>(t()ber  30th  the  retiring  President,  Sir  R.  Vassar-Sraith, 
'  vered  his  presidential  address.  He  remarked  that  the 
"ration  had  nearly  doubled  its  membership,  and  ,eonsider- 
ilily  more  than  doubled  its  strength.  A  year  ago  it  repre- 
M'nted  581  members  and  78  trade  a.s.sociations ;  today  the 
membership  was  9.51,  in  which  number  l&l  trade  associations 
were  included.  He  congi-atulated  the  committee  w'hich  had 
drawn  up  their  new  constitution.  If  an  organisation  of  that 
-ize  was  to  avoid  stagnation  it  was  essential  to  provide  it 
^\ith  an  elastic  constitution,  .so  that  each  section  miglit  make 
Its  voice  duly  heard  in  the  froverning  body.  Such  a  con- 
^ifl.^ation  they  now  had ;  and  he  appealed  to  all'  connected 
with  the  group  and  sub-group  committees  to  ensure  that 
Mtal  force  might  be  breathed  into  the  .<;keleton  which  had 
been  evolved.  A  distinctive  feature  of  the  past  year  had 
been  the  organisation  of  the  Parliamentary  side  of  their 
work.  Under  the  chairmanship  of  Sir  Row-land  Barran,  the 
committee  of  this  group  had  met  with  considerable  success. 
No  one  could  doubt  that  the  Federation  was  justifying  its 
existence  by  practical  results.  It  was  also  evident  that  their 
past  activities  were  founded  on  sound  ideals.  In  the  pas-t  it 
had  been  tne  object  of  unjustifiable  ci'iticism  and  suspicion, 
but  that  was  fast  dying  out.  and  he  hoped  that  the  discus- 
sions which  were  to  follow  would  put  an  end  to  it  altogether. 
The  President  went  on  to  refer  to  the  various  questions 
which  were  to  be  discussed,  pointing  out  that  the  most 
urgent  and  difficult  was  the  tariff  question.  They  were  now 
within  sight  of  being  able  to  present  to  the  Government  a 


national  pohcy  which  would  meet  the  requiiements  and  safe- 
guard the  interests  of  every  trade.  Another  vital  matter  of 
State  policy  was  taxation.  The  resolution  which  would  be 
proposed  on  this  subject  sought  to  define  the  principles  which- 
should  ^uide  the  Government  in  apportioning  taxation.  Other 
important  subjects  they  were  to  consider  were  labour,  educa- 
tion, housing,  ana  the  organisation  of  industi-y  through  trade 
associations.  It  would  add  enormously  to  the  strength  of  the 
Federation  and  to  British  industiy  generally  if  their  huge 
membership  would  definitely  adopt  the  policy  of  buying  each 
others  products  in  preference  to  foreign  goods.  Finally,  it 
would  be  impossible  to  direct  the  process  of  reconstruction 
effectively  without  the  co-operation  of  industry. 

Sir  Vincent  Caillard  was  then  elected  President  for  the 
ciiiiiiug  year. 

Sir  Algek.sox  Firth  proposed  the  first  resolution  (which- 
%\as  carried  unanimously)  impressing  on  the  Government  and 
country  the  necessity  of  maintaining  the  principle  of  private 
ownership  of  capital,  and  encouraging  the  free  flow  of  capital 
into  industi-y,  and  of  presening  and  encouraging  that  spirit- 
<>f  individual  entei-prise  and  initiative  which  was  the  vital- 
principle  of  national  fife.  In  the  course  of  a  lengthy  address, 
hi?  pointed  out  that  when  the  war  commenced  there  were- 
onh  -545  IKXI  holders  of  British  Government  securities;  now 
there  were  some  16|  millions,  while  there  were  11  miUiom 
u  I  omit',   m    the    Post    Office    Savings   Bank,    and   over   two 

lUions  m  the  Tiustee  Savings  Bank.    After  the  war  they 

u^t   see   that  these   sa\ings   would   be  encouraged   to   flow 

to  pioductive  iudustn-.  If  the  incentive  to  individual  effort 
iNd-^  lemoved  and  replaced  by  any  system  of  govei-nmental 
<>i  communal  control,  the  death-knell  of  the  prosperity  of' 
then  industries  would  be  .sounded.  The  interests  of  the  eom- 
ii]unit\  were  best  sierved  by  the  fullest  opportunity  being 
irtoided  lor  the  free  play  of  individual  talent.  They  wanted 
iiidnidual  effort  encouraged,  securit}-  for  their  business,  and 

'■t    meddlesome    interference,    and    that    support    of    thein- 

orkers  w'hich  they  could  secure  if  left  alone. 

The  next  lesoiution,  moved  by  Mr.  Dudley  Docker,  em- 
phasised the  supreme  importance  of  British  industry,  and 
urged  upon  the  Government  the  necessity  of  recognising  the 
importance  of  industrial  interests,  and  of  Consulting  the  re- 
!«-esentatives  of  employers  no  less  than  of  employed.  He 
said  that  industry  must  recognise  that  it  owed  a  duty  to  the 
community,  and  in  pursuance  of  this  duty  the  Federation, 
would  endeavour  by  co-operative  and  other  means  to  raise 
production  to  the  highest  level  both  of  quantity  and  quaUty, 
to  reduce  exi^enses  of  distribution  and  the  cost  of  goods  to 
the  consumer,  and  to  ensure  the  maintenance  of  industrial 
l)eace,  and  the  enjoynnen^  by  all  those  engaged  in  industry- 
of  the  fuUest  share  practic-able  in  the  creation  and  distribution 
of  wealth.  It  was  for  manufacturers  to  see  that  the  indus- 
trial system  did  not  lead  to-  results  which  w-ere  not  socially 
justifiable.  In  the  past  they  had  been  careless  of  this  aspect 
of  the  case,  and  they  must  recognise  that  many  of  the  results 
of  the  old  system  were  not  justifiable.  In  these  respects 
there  must  be  an  alteration,  and  they  were  all  prepared  to 
do  their  be.st  to  make  the  necessai-y  alteration.  The  Federa- 
tion afforded  the  best  means  for  obtaining  this  result. 

Sil-  Vi.NCE.N'T  Caillard  moved  a  resolution  on  the  subject  of 
national  economic  policy,  remarking  that  they  had  reached 
the  point  when  they  could  look  at  the  subject  free  from 
old  prejudices  and  controversies.  Theii-  object  was  to  frame 
a  policy  that  should  safeguard  the  requu'ements  of  all  in- 
dustrial interests  whether  by  way  of  protective  duties,  main- 
tenance of  free  import,  subsidy,  transport  facilties,  or  other- 
wise, and  thus  enable  each  industry  to  attain  its  maximum 
productions.  The  whole  strength  of  the  country  and  the- 
wliole  well-being  of  all  classes,  and  of  labour  especially,^ 
rastnjd  on  production. 

The  resolution  also  included  declarations  in  favour  of  pre- 
ferential treatment  for  the  Empire  and  our  .\llies,  and  urged 
the  Govei-nment  to  set  about  the  preparation  of  provisional 
schemes  immediately  in  order  to  apply  a  practical  test  to  the 
ju-oblems  involved. 

The  next  resolution,  moved  by  Mr.  T.  Biggart,  urged  the 
Government  so  to  regulate,  and  apportion  taxation  as  to 
encourage  the  flow  of  capital  into  industi-y  and  increased  pro- 
duction, the  provision  of  adequate  reserves  to  meet  tlie  cost 
of  renewals  and  extensions,  and  the  maintenance  by  manu- 
facturers of  adequate  stocks. 

On  October  31st  the  fii-st  resolution  affirmed  the  import- 
ance of  improving  education,  both  primai-y.  secondary,  and 
adult,  with  a  view  to  enriching  the  mental  life  of  the  nation 
and  developing  individual  character  and  initiative,  and  en- 
abling evei-y  citizen  to  take  his  proper  place  in  the  activities 
of  the  community.  The  mover,  Mr.  F.  W.  GrLBERTSOx.  said 
that  education  would  be  more  important  in  the  future, 
esi>ecially  of  the  j'oung  men,  because  so  many  educated  men 
had  died  in  the  w'ar  There  was  no  one  who  was  so  weU 
able  to  form  an  opinion  as  to  the  success  of  the  educational 
methods  as  an  employer,  beeause  he  saw  the  results.  A  great 
deal  of  good  would, ioUow  from  a  body  like  this  taking  a  real 
interest  in  the  subject. 

Baihe    John    King,    of    Glasgow,    moved    a    resolution    on 

Housing." 

Sir  Robert  Hadfield,  Bart.,  moved  a  resolution  dealing 
with  te.chnical  education,  and  inviting  the  co-operation  of  the 
Government,  organised  labour,  and  educational  authorities, 
with  a  view  to  improving  technical  and  higher  commercial 
education,  to  promoting  the  employment  by  manufacturers 
of  students  who  had  taken  advantage  of  the  courses  provided,. 
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and  to  securing  the  intrcMluction  into  industry  oi  an  adequat*- 
«nd  regular  supply  of  suitably  trained  personnel.  Sir  Robert 
epoke  of  tin?  great  IJold  which  existed  for  the  iniproveuient  ol 
technical  education,  csivcially  iu  the  matter  of  science.  It 
was  remarkable  that  iu  the  Civil  Service  examinations  science 
^^•as  not  a  compulsory  subject.  He  hoped  the  Federation 
would  see  to  it  thii  some  change  was  brought  about.  He  also 
pointed  out  the  crying  need  for  a  building  in  Loudon  to 
ijouse  tcH-hnical  s<:)cieties  and  organisjitions  which  at  present 
were  houseless.  He  hoped  something  in  the  way  uii^ht  be 
done  in  connection  with  the  bi^'  building  for  housing  this 
Federation,  which  they  all  had  m  mind.  It  would  greatly 
help  on  technical  education  to~havc  a  proper  technical  centre 
where  they  could  meet  together. 

Mr.  Fr.vn'e;  Moore  moved  a  resolution  affirming  that  the 
Federation  viewed  with  grave  concern  the  recurring  instances 
<if  industrial  unrest,  and  recorded  its  approval  of  the  general 
principles  underlying  the  first  report  of  the  Whitley  Com- 
mittee, and  inviting  the  group  and  sub-group  committees  to 
consider  how  far  the.se  principles  could  be  applied  to  their 
industries.  When  the  report  came  out  he  was  rpuch  pre- 
judiced against  it,  but  on  fuller  consideration  of  it  he  was 
converted  to  the  main  idea  of  the  scheme.  Industrial  Coun- 
cils, he  felt  convinced,  led  to  greater  hamiony  between  em- 
ployers and  employed.  Tlieir  interests  were  the  same,  and 
witii  the  good  feeling  the  report  \\ould  bring  about  there 
should  be  no  fear  of  any  ill  result. 
•  Mr.  Max  Mcspr-^tt  moved  that  with  a  view  to  consolidat- 

ing the  industries  of  the  country  and  reducing  the  specula- 
tive fluctuation  in  prices,  members  were  recommended,  as 
far  as  possible,  to  draw  their  requirements  of  manufactured 
products  frou:  members  of  the  Federation. 

Mr.  H.  E.  Akmit.ige  moved  a  resolution  impressing  upon 
•manufacturers  the  great  advantage  to  be  derived  from  co- 
operation and  the  organisation  of'  industry  through  trade 
associations. 

The  last  resolution  was  one  approving  the  general  lines  of 
the  policy  of  the  Minister  of  Reconstruction  in  forming  joint 
committees  of  employers  and  workpeople  to  advise  the  Gov- 
ernment on  reconstruction  questions,  but  emphasising  the 
necessity  of  adapting  this  policy  to  suit  the  conditions  of  the 
different  trades. 

At  the  luncheon.  Sir  Vincent  C.^illard  presided,  and  in 
proposing  "The  Guests,"  included  the  names  of  Sir  Auck- 
land Geddes,  Dr.  Addison,  Mr.  Hewins,  and  Mr.  Wardle.'  He 
remarked  that  manufacturers  did  not  always  see  eye  to  eye 
with  the  Government.  They  recognised  the  great  and  sterling 
qualities  of  those  gentlemen,  and  the  tact  and  coui-tesy  which  . 
they  invariably  displayed.  The  -present  gathering  would 
afford  those  gentlemen  an  exceptional  opportunity  of  saying 
anything  they  wished  to  say  to  British  industrialists  to  a 
great  asiembly  w-hich  represented  pretty  well  the  whole  in- 
dustrial energies  of  the  Kingdom.  They  were  very  nearly 
a  thousand  in  membership;  they  would  probably  be  a  thou- 
sand in  the  course  of  a 'few  weeks;  they  represented  through 
direct  membership  of  finns  and  associations  soaething  like 
16,000  manufacturing  firms  in  this  country,  and  an  aggregate 
of  Je4 .000,000,000  of  capital.  They  would  be  glad  to  hear 
•from  their  visitors  the  Government's  intentions  with  regard 
to  the  control  of  industry,  which  they  recognised  as  a  neces- 
sity for  some  period  after  the  war,  but  which  they  hoped 
would  be  relaxed  as  quickly  as  possible  in  order  that  industry 
may  have  the  free  play  which  was  its  life  blood.  They 
would  like  to  hear  something  aljout  the  plans  for  demobihsa- 
tion,  and  particularly  those  for  the  employment  of  the  sol- 
diers and  sailors.  They  would  also  like  to  hear  something 
about  reconstruction — not  the  appointment  of  committees, 
but  decisions  taken  and  results  attained.  They  would  also 
like  to  hear  something  as  to  the  future  economic  policy  of 
the  country. 

Sir  Auckland  Geddes,  who  was  the  first  to  respond,  said 
the  war  was  drawing  to  its  close.  It  was  not  long  before 
they  would  be  faced  w-ith  the  problems  of  reconstruction.  It' 
was  a  difficult  question.  Our  reconstruction  must  have  the 
effect  of  making  every  family  in  the  State  feel  that  its  posi- 
tion and  health  and  well-being  were  of  real  interest  to  the 
State.  He  did  not  wonder  that  there  was  indus-trial  unrest.  He 
only  wondered  there  had  not  been  revolution  years  ago  with 
regard  to  health  and  housing.  Only  if  production  was  car- 
ried on  upon  a  larger  scale  could  they  meet  the  cost  of  the 
war  and  the  cost  of  peace.  ITie  problems  of  the  coming 
I)eace  were  more  dangerous  than  any  of  the  problems  of  the 
war.  He  would  like  to  see  the  old  parties  done  away  with, 
and  a  great  party  of  the  centre,  a  new  commonwealth  party, 
formed  for  the  common  weal. 

Dr.  .\DDisoN,  whose  speech  was  briefly  referred  to  in  our 
pages  last  week,  dealt  with  the  subject  of  demobilisation,  and 
said  the  first  business  of  the  Government  would  be  as  quickly 
as  possible  to  re-establish  the  great  basic  industries  of  the 
'  country.  The  resolution  on  reconstruction  passed  by  the 
Federation  exactly  expressed  his  own  policy.  He  formally 
accepted  the  Federation's  offer  of  co-operation. 

Mr.  Hewins,  Under  Secretary  for  the  Colonies,  dealt  with 
the  econoinic  pohcy  of  the  Government.  They  were  not  deal- 
ing with  an  ideal  world,  but  weic  dealing  with  the  circum- 
stances and  conditions  of  the  British  Empire  with  regard  to 
foreign  countries.  \Vhether  Protection  or  Free  Trade  were 
good  things  in  the  abstract  he  did  not  know;  the  question 
was  whether  as  regards  any  particular  trade  or  industry 
tariffs  should  be  set  up.    It  was  a  question  of  the  particular 


requirements  of  the  particular  trades,  and  the  resolution 
IxiBsed  by  the  Federation  was,  he  considered,  on  absolutely 
tound  Une.s.  He  reputiiatod  the  suggestion  that  the  Govern- 
ment had  never  declared  its  ixjlicy.  In  the  Paris  resolutions, 
and  the  rejiolutions  of  the  Imperial  War  Conference  in  1917, 
the  Clovernmeut  had  set  out  its  intentions.  What  had  to  be 
done  now  were  matters  of  detiiil.  The  reasons  why  the  Gov- 
ernment had  not  made  a  statement  as  to  economic  pohcy 
was  not  that  the  Government  had  not  a  jwlicy.  It  was  carry- 
ing out  that  policy  effectively,  but  they  could  not  deal  with 
these  questions  as  a  set  of  philosophers. 

Mr.  G.  J.  Wardlk,  Parliamentary  Secretary  of  the  Board 
of  Trade,  said  he  hoped  the  time  was  not  far  distant  when, 
in.stead  of  having  separate  congresses  of  employers  and 
workers,  they  might  have  joint  conferences.  Ttiey  must  have 
self-government  of  industries,  but  not  with  Labour  shut  out. 
If  the  Kaiser  mu.st  go,  the  autoc-rat  of  industry  must  go  too. 
Employers  would  have  nothing  to  lose,  and  the  employed 
much  to  gain. 
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17,527.  "  Electrical  recording  graph."  T.  H.  Escott,  R.  G.  Hohton  8:  \\ 
Leeminc.     October  38th. 

17,543.  "  Electric    furnaces."      H.    A.    Kent.      October   28th. 

17,567.  "  Electrical    fuse."     H.    E.   Trent.     October  28th. 

17,575.  "Switch  control   for   automobile  electric  tail   lights."     D.  G.   Za: 

COSTAS.  October  28th. 

17,621.  "  Magneto  sp.arking   plugs."     H.    D.   Kiu.lCK.     October  29th. 

17,631.  "Oscillators   or    vibrators    for    wireless    telegraphy,    &c."      M.    1 

PARE    &   .JCoMPAKRI     WIRELESS    CONTROL     SYNDICATE.       Octobtr    29th. 

17,639.     "  Systems    of    frequency    transformation."      British    Thomson-H' 
TON    Co.    (General    Electric   Co.,    U.S.A.)     October  29th. 

17,650.  "  Electrolysing  solution  of  nickel  salt."  C.  Hebbrlein.  Oclul.  , 
29th. 

17,660.    •'  Control  of  ignition 
W.  Clnliffe.     October  29th. 

17,722.  "  Systems  of  electrical  distribution."  British  Thohsow-Houston 
Co.    (General    Electric   Co.,    U.S.A.)     October  30th. 

17,708.  "  Electricity  generating  and  supply  means."  Brush  Electric.iu 
Engineering  Co.  &  H.  Roberts.     October  30th. 

17,731.     "  Electrically-heated    fabrics."      A.    S.    Lucas.      October    30th. 

17,735.    "Electrical    fitting    connections."     ].    A.    McKav.      October   30lh. 

17,745.  "  Electrodes  lor  sparking  plugs  for  internal-combustion  engines." 
E.    H.   Jones.     October   3Clh. 

17,747/8.  "  Sparking  plugs  for  internal-combustion  engines."  E.  H.  JONts. 
October  30th. 

17.754.  "  Manufacture  of  electric  dry  batteiies."  Bukcess  Baiterv  Co. 
October   30th.      (U.S.A.,    October  SOlh,    1917.) 

17,777.    "  Electrical    switches."     ^.    C.    RouiNsox.     October    31st. 

17.794.  "Elccliic   lampholders."     T.    L.   Jones.     October  31st. 

17.795.  "  Sparking  plugs  for  internal-combustion  engines."  F.  A.  L. 
Johnson.     Oc.lober  31st. 

17,817.  "Automatic  voltage  or  current  regulator  for  electrical  generators." 
E.   T.  Cook  Si  S     Murphy.     October  31st. 

17,824.  "  Separators  for  electric  accumulators."  E.  F.  Abliit.  Octobtr 
31st. 

17,837.  "  Non-spillabli  battery  cells."  E.  H.  Navlor  &  S.  F.  Tyli  k 
October  31st. 

17,841.    "  Detective  and  protective  devices  for  electric  cables."  C.  J.  IJea'. 
E.  A.   Cl/eemont  &  A.   K.   \V.   Ricijards.     October  31st. 

17,932.    "Method    of   felectrically    treating    steel,    Src,    and    hardening    i 
&c."     W.   J.    Ki'.ADETT.     November  2nd. 

17,947.  "Sparking  plugs  lor  internal-combustion  engines."  D.  McGiiKr."!;. 
.November  2nd. 

17,962.    "  G.-»lvanic    cells."     M.    L.   Kaplan.     November   2nd. 

17,972.     "  Galvanic   cells."     .M.    L.    KAPLAN.      November   2nd. 
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n-Houston     Co.     (General     Electric     Co.,     U.S.A.)       May     8th 
(119.66B.)  \ 

13,01  'J.    App  \ratos    for    driving    magnetos 
COMBUSTION    ENGINES.      Soc.    LoTraJne    des   Anci 
et   C'w.    de    Luneville.      September    30th,    1916, 
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Etablissements   de    Dietrich 
(119,672.) 

CONNECTION      WITH     INTEUNAL- 

>oc.    Lorraine    des   .\nciens    Etablissements    de    Dietrich 
January  29th,  1917.     (Addition  to  13,019/17.)     (119,674.) 

OK      DRIVING      MAGNETOS     IN      CONNECTION      WITH      INTERN.AL- 

Soc.    Lorraine    des    Anciens    Etablissements    de    Dietrich 
et  Cie.   de    Luneville.     March    3rd,   1917.     (Addition    to  13,019/17.)     (119,675.) 

14,451.    Dynamo-electric   machines.     Submersible   &  J.L.   Motors,   Ltd., 
C.    W.    Durnfoid.      October    5th,    1917.      (119.683.) 

14,557.     Electric   snap  switches.     J.   S.   Withers   (Hart  &   Hegei 
facturing   Co.,    U.S.A.).     October   8th,   1917.     (119,689.) 

1-1,7.50.  CoLTi.iNc  DEVICES  FOR  ELECTRIC  CABLES.  Submersible  &  J.L.  Motors 
Ltd.,   &   C.   W.    Duinford.      October   11th,    1917.      (119.704.) 

16,499.  Starters  for  electric  motors.  Electric  &  Ordnance  Accessories 
Co.   &    N.    G.    Langrish.      November   10th,    1917.      (119,736.) 

17,136.  Means  for  iDjusrABLV  connecting  a  magneto  and  a  gearbox  with 
A  COMMON  braci.et  OF  A  MOTOR-CYCLE.  S.  C.  Poolc,  F.  W.  A.  Smith  &  Clvno 
Engineering    Co.      November   21st,    1917.      (119,745.) 

17,930.  Electromagnetic  clutches.  \.  Soames  &  W.  Langdon-Davies. 
December  4th,    1917.      (119,754.) 

18,080.  Electric  induction  coils  for  medIcal  purposes.  E.  E.  Grevillc. 
December    6th.    1917.      (119,756.) 
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RECONSTRUCTION  MO\^MENTS. 

DuRiKG  the  past  12  or  18  months  we  have  endeavoured 
to  keep  our  readers  informed  respecting  Government  investi- 
gations of  problems  of  reconstruction  and  preparations  that 
were  in  progress  for  the  introduction  of  measures  for  carrying 
into  effect  schemes  which,  as  a  result  of  careful  delibera- 
tion, were  considered  necessary  in  the  interes'ts  of  the  well- 
being  of  the  nation. 

The  end  of  hostilities  came  with  greater  suddenness  than 
was  expected,  and  our  (rovernment  reconstruction  measures 
may  not  have  been  sufficiently  advanced  ;  but,  as  we  have 
shown  in  these  pages,  many  of  the  leading  engineering  and 
electrical  manufacturers  have  been  making  their  prepara- 
tions for  a  long  time,  and  in  their  case  the  change  over 
from  munitions  to  normal  manufactures  will  probably  be 
conducted  with  greater  smoothness  than  in  some  others. 
Theirs  have  been  practical  reconstruction  operations  for 
which  no  Parliamentary  executive  powers  have  been 
needed,  though,  to  a  certain  extent,  they  have  been  made 
contingent  upon  the  attitude  of  Government  towards  British 
manufacturing  industries  of  their  class,  and  upon  the 
lessening  of  controls,  the  availability  of  raw  material,  and 
the  provision  of  tonnage  for  accommodating  export  trade, 
which  everybody  recognises  must  le  resumed  and  accele- 
rated with  the  greatest  possible  expedition.  Some  further 
interesting  developments  that  are  being  proceeded  with  by 
British  manufacturers  are  referred  to  in  our  "  City  Notes  '" 
to-day,  notably  in  the  report  of  the  speech  delivered  by 
Mr.  Cayley  at  the  meeting  of  Dick,  Kerr  &  Co.,  Ltd. 

The  Armistice  was  sigaed  on  Monday,  last  week,  but 
several  days  earlier  official  statements  were  made  by  the 
Minister  of  Munitions  regarding  contractors,  workers,  and 
productions  coming  under  his  control.  Almost  immediately 
after  the  signing  of  the  Armistice,  the  flood-gates  of  official 
matter  were  flung  wide  open,  and  since  then  there  has  been 
a  full  and  continuous  flow  of  announcements. 

We  wish  that  the  paper  and,  theiefore,  the  space  at  our 
disposal  permitted  us  to  do  all  the  proceedings  justice. 
That,  however,  is  quite  impossible.  There  is  to  be  a 
gradual  suspension  of  munitions  manufacturing ;  the 
Ministry  of  Munitions  is  to  become  the  Ministry  of 
Supply  ;  political  conferences  have  been  taking  place,  ia 
which  policies  regarding  demobilised  war-workers  and 
soldiers  have  been  discussed  ;  there  has  been  a  conference 
between  Ministers  and  employers  and  workpeople  on  the 
maintenance  of  war  rates  of  wages  for  six  months,  so  as  to 
cover  the  period  during  which  the  cost  of  living  may  fall, 
and  the  necessary  Bill  is  practically  through  Parliament ;  the 
Minister  of  Reconstruction  has  made  a  lengthy  statement 
in  the  Commons  respecting  the  proposals  of  his  Depart- 
ments and  the  work  of  his  Committees  ;  the  Minister  of 
Munitions  has  issued  an  Order  concerning  the  transfer  and 
discharge  of  munition  workers  and  their  treatment  as 
regards  wages,  allowances,  priority,  &fci. ;  both  the  Minister 
of  ilunitions  and  the  Minister  of  Reconstruction  have  let 
it  be  known  that  they  are  open  to  receive  proposals  from 
industry  for  the  future  possession  of  some  of  the  great 
national  factories  established  during  the  war  ;  restrictions 
on  imports  and  exports  of  a  number  of  classes  of  goods 
have  been  withdrawn,  and  more  are  to  follow  ;  in  short,  a 
great  deal  has  had  to  be  done  in  a  hurry  to  facilitate  the 
return  to  normal  industrial  operations.  Labour  has  voted 
the  withdrawal  of  its  members  from  the  Ministry,  and  the 
Premier  has  described  that  action  as  the  height  of  folly. 
Mr.  Barnes  has  severed  his  connection  with  the  Labour  Party. 
Last,  but  by  no  means  least,  Mr.  Lloyd  George  has  made 
public  the  coalition  policy  respecting  Imperial  Preference,. 
"  key  "  industries  protection,  the  future  of  the  railways,  tram- 
ways, &c.,  and  the  development  of  electric  power  supply^ 
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U'e  are  corapelleil  t<j  ivs^iimo  that  maniilainuers.  and 
iiiiinition  workers  have  l)een  familiarised  with  many  of  the 
v)tHoiaI  pronouncement*  throuijh  the  usual  chaunL-l!;,  but  we 
must  in  conclusion  draw  the  attention  of  all  our  readers  w 
a  twopenny  piimplilet  issued  by  the  Ministry  oi  Recon- 
struction on  "The  KemobiliSiition  and  Resettlement  of 
the  Army."  It  is  important  that  everythinji  should  be 
done  to  assist  the  Forces,  so  that  there  may  not  be  a  shiidow 
of  doubt  in  their  minds  as  to  their  position.  The  pamphlet 
ought  to  be  given  to  every  man  :is  he  is  dischar;j;ed— indeed, 
some  millions  of  copies  might  with  advantage  be  sent 
'•  over  there  "  for  them  to  study  while  matters  are  quieter 
and  while  they  have  time  to  think  out  their  personal 
movements.  Our  correspondence  has  shown  us  that  they 
have  been  thinking  somewhat  deeply  :  and  while  expert 
authorities  are  giving  attention  to  their  education  and 
training  as  they  wait  for  the  signing  of  Peace  terms,  this 
'|uestion  and  answer  pamphlet  should  be  useful  to  them. 


requires  tt)  be  made  to  othere  as  well,  and   we  make 
ajX)logy  for  jja-ssing  the  counsel  on  to  them. 


In  order  that  the  foundations  of  pros- 
Wise  Words  from  ■   j     ,.  j  j.     i.        i.     • 
,     .  „      .          perous    industry     and     contentment     in 
Lord  Burnbam.    ^           ,   .          ■' 

national  life  may  be  well  and  truly  laid, 

few   things  are  of  greater  consequence  than  the  spirit  in 
^vhich    we   all   approach    the    very   difficult    problems   of 
demobilisation  and  the  transfer  from  war  work  to  Peace 
activity.     TVe  are  aware  that  there  is  nothing  either  new  or 
original  in  this  remark.     But  it  seems  to  be  very  necessary 
that  we  should  say  it  at  this  particular  juncture.     Last 
week  the  Industrial   Reconstruction  Council  listened  to  an 
interesting  lecture  from  Sir  A.   Steel  Maitland,  which  was 
full  of  suggestiveness  in  regard  to  the  momentous  changes 
whi(;h  may  be  upon  us.     We  all  stand  under  obligations, 
which  cannot  be  ignored,  toward  all   who  earn  their  live- 
lihood in  industry,  and  no  reasonable  proposition  should  be 
condemned   without   a   proper   hearing.     For    reactionary 
spirits  among  employers  there   will   be   no  room   to-day. 
Negotiations  should  be  entered  into  with  the  goodwill  which 
will  go  as  far  as  possible,  not  just  as  far  as  compulsion 
dictates,   in   simplifying  the  settlement  of  industry.      Of 
course,  there  will,  as  always,  perhaps  more  so,  be  demands 
of  an  impossible   nature  forthcoming  from   visionaries  or 
from  those  who  shut  their  eyes  to  the  danger  of  killing  the 
goose  that  lays  the  golden  eggs.     But  there  will  be  many 
other   matters   that    do    not   come    within    this    category 
containing  germs  which,  while  not  dangerous  in  the  early 
stage,  may  be  hurriedly  developed  unless  they  are  met  in 
the  spirit  which  the  peculiar  times  require.     Interesting  as 
Sir  Arthur  Steel  JIaitland's  address  was,  we  consider  that 
the  more  important  part  of  the  proceedings  at  the   Indus- 
trial   Reconstruction    Council,   was   to   be   found    in    the 
remarks  with  which  the  chairman.  Lord  Burnham,  closed 
the    meeting.      With  very  weighty  words  he  warned  his 
hearers  that,  notwithstanding  all   that  had  been  done  on 
)3a[)er  to  prepare  for  the  period  of  demobilisation  and  recon- 
struction, things  wjre  not  practically  ready  for  the  great 
changes  that  were  ujwn  us.'    He  appealed  to  the  employers 
of    the  great  City  of    London  to  open  their  doors    wide 
for   the    ready   return,    and  for  the  happy  and  contented 
absorption  into  industrial  and  commercial  life,  of  those  who 
left  them  in  order  to  takf  up  arms.     It  is  perfectly  true 
that  many  businesses  have  not  been  conducted  with  too  great 
succe.ss  during  the  past  few  years,  and  that  ta-xation  is  heavy 
and  is  likely  to  continue  so  ;  but  a  warning  must  be  given 
against  the  adoption  of  a  short-sighted  policy  even  in  these 
cases.     Ill  weeds  grow  apace,  and  there  are  plenty  of  sowers 
of  tares  about  who  would  choke  the  growth  of  all  the  good 
that    should    result    from    the   terrible   sacrifices    of    the 
war.     The  best  way   to   defeat,  the   objects  of   mischief- 
makers  who  would  like  to  see   industrial   disorganisation 
here    as    elsewhere,   is    to    display   a    broad-minded    and 
generous  policy  in  finding  work  for  those  who  have  saved 
the  British  Empire  and,  therefore,  its  industries.     Most  of 
the  firms  connected  with  electrical  and  allied  manufacturing 
have  a  period  of  great  activity  before  them,  and  they  will 
have    less   difficulty   than   some  trades    in   absorbing   the 
specialised  professional  men  and  industrial  workers  who  will 
be  tjturning  ere  •  long  ;  but  the  appeal  of  Lord  Burnham 


From  what  we  have  published  in  these 
World  pages  during  the  past  twelve  montlis,  it 

cations  ^"®  '^'^^"  plainly  seen  that  the  editors  of 

newspapers  published  in  different  parts  of 
the  British  Empire  are  unanimous  in  thoir  appeal  for  addi- 
tional cabling  and  wireless  facilities  to  be  established.    Not- 
withstanding the  interesting  developments  of  the  last  four 
years,  concerning  which  little  can  even  now  besjiid,  the  Press 
has  found  few  things  so  great  a  handicap  to  community  of 
thought  as  inadequacy  of  facilities  for  the  freest  possible 
flow    of    information   and   opinion    between    the   Mother 
Country  and  all  the  branches  of  our  Oreat  Family.   Cost,  con- 
gestion from  various  causes,  censorship  and  its  delays,  have 
given  rise  to  restriction  of  communication,  to  ignorance 
abroad  concerning  the  real  state  of  things  at  the  Front  and 
at  Home,  and  to  a  good  deal  of  irritation  not  only  among 
public  newspaper  men  but  among  the  people  whose  interests 
they   serve.     We   are    not    now   discussing   the   technical 
aspects  of  submarine  or  wireless  telegraphy  ;  we  are  address- 
ing ourselves  to  the  general  question,  and  in  urging  that 
the  whole  matter  of  telegraphic  communication  throughout 
the  world  be  taken  in  hand  at  once  for  expert  investigation 
as  part  of  the  great  work  of  reconstruction,  we  find  con- 
siderable support  in  a  letter  of  the  London  Correspondent 
of  the  Philadelphia  Fublif  Ledger  (H.  J.  iicaroyd).     He 
advises  that  "  in  the  interests  of-  Anglo-American  informa- 
tion and  mutual  understanding  "  no  time  should  be  lost  in 
"  multiplying  the  Atlantic  cable  services  which   have  so 
utterly  failed  recently  to  meet  even  urgent  deihands."     It 
has  been  an  unfair  tax  upon  the  Press,  which  has  had  such 
power  in  fostering  a  good  understanding  between  the  States 
and  ourselves   during   recent   days,  to    have    had   to    pay 
commercial  rates  for  practically  all  messages  from  Europe 
to  America.     But  what  is  of  such  great  importance  is  the 
absolute  certainty  that  vast  developments  of  interest  have 
been    aroused    between    this    country,    the     States,    and 
the      Empire     during      the     past     four     years,     which 
justify    Mr.     Learoyd's     statement     that    "  there     is     no 
.probability  that  present  existing  facilities  will  ever  again 
meet    requirements."     He    says :    "■  With    the   expanding 
interests  and  demands  already  in  sight,  it  is  plain  the  only 
way  to  approach  the  subject  efifectively  is  from  a  broad  con- 
structive point  of  view.     Repairs  are  urgently  needed,  but 
additional  cables   are    the   only   possible    solution."     His 
mention  of  the  "  broad  constructive  point  of  view  "  reminds  us 
that  the  matter  stands  far  higher  than  if  it  had  to  be  considered 
as  a  mere  commercial  proposition — a  question  of  dividend 
return  on  capital  invested.     The  consolidation  of  British 
and  inter-Allied  interest  will  bring  so  valuable  a  compensa- 
tion as  to  render  percentage  of  profit  a  comparatively  unim- 
portant matter.      It  is  well  known  that  we  range  ourselves 
alongside  those  who  think  it  folly  to  plan  immense  outlays 
upon  gi-eat  public  social  schemes,  after  the  world's  prodigal 
expenditure  upon  war,  until  we  can  see  better  where  we  stand  ; 
l)ut  there  are  practical  proposals  for  the  world's  highest  good 
and  for  the  fostering  of  commerce  which  are  an  absolute 
obligation  resting  upon  us  all  in  these  days,  when  we  know 
well  enough  we  must  find  national  revenue  to  make  up  for 
recent  waste,  and  must  provide  work  for  our  population  in 
our  greatly-extended  factories. 

■  A  matter  of  more  immediate  practical  politics,  which 
must  be  dealt  with,  is  the  removal  of  the  censorship  of 
foreign  cablegrams,  and  of  the  ban  on  private  commercial 
codes.  We  do  not  ask  for  complete  relief  one  moment 
earlier  than  will  be  absolutely  safe,  but  all  handicaps  on 
our  foreign  trading  operations  ought  to  be  got  rid  of  as 
speedily  as  possible.  Of  course  there  is  the  danger  that 
Germans,  through  neutrals,  will  take  advantage  of  any 
relaxation  of  commercial  cable  censorship,  and  flood  the 
cables  with  their  messages  in  furtherance  of  their  own 
export  trade  interests.  '  Complete  removal  of  cable  censor- 
ship is  quite  impossible  at  the  moment,  but  inasmuch  as 
commercial  cable  messages  are  of  such  vital  importance  in 
trade  reconstruction,  it  should  be  modified  as  far  as  can  be. 
with  reasonable  security,  without  delay. 
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El^^ewhere    in    this    issue    we    give 
Indian  abstracts  of  two   papers   relating  to  the 

■Water  Power,  j^^j^^g^j.-^^!  development  of  India,  and, we 
■wish  to  lay  emphasis  on  the  extraordinary  interest  which 
attaches  to  this  question— a  matter  of  vital  importance  to 
the  Empire,  and  incidentally  to  the  British  electrical  industry. 
Our  contemporary,  Indian  Emjineering,  directs  attention  to 
the  rapid  progress  which  is  being  made  by  the  Native 
State-s  of  India,  whilst  British  India  is  appointing  Commis- 
sious  and  achieving  nothing.  The  State  of  Gwalior,  for 
instance— under  a  ruler  noted  for  his  progressive  and 
enlightened  administration— has  sanctioned  a  scheme 
involving  the  generation  of  8,000,000  KW.-hours  a  year,  is 
laying  out  aa  industrial  city  under  the  direction  of  Prof. 
Stanley  Jevons,  and  is  promoting  the  establishment  of  no 
fewer  than  25  factories.  It  is  estimated  that  the  water- 
power  resources  of  this  State  alone  could  furnish  nearly 
7,000  million  KW.-hours  annually,  and  that  the  smelting 
(if  iron  ore,  the  production  of  aluminium,  and  the  manu- 
facture of  paper  pulp,  as  well  as  a  variety  of  other 
industries,  can  be  profitably  entered  on.  Iron  ore  and 
limestone  are  plentiful  in  Gwalior.  but  coal  is  not  avail- 
aljle  within  GOO  miles  of  the  State,  so  that  electric 
furnaces,  with  charcoal  as  the  reducing  agent,  have 
:i  most  favourable  opportunity  for  demonstrating  their 
merits.  The  report  of  the  Water-Power  Committee  which 
we  recently  abstracted  shows  that  abundance  of  power  is 
available  in  other  parts  of  India  :  Mr.  Joyner  states  that 
there  are  many  places  where  the  conditions  are  even  more 
favourable  than  those  under  which  the  remarkable  under- 
taking of  the  Tata  company  was  carried  out,  and  iSIr. 
Dickinson  refers  to  a  site  on  the  Koyna  "River  whence 
300,000  H.p.  can  be  readily  obtained  continuously,  or 
730,000  H.p.  during  the  normal  working  hours. 

Such  figures  are  amazing';  taken  in  conjunction  with 
the  material  economic  resources  of  India,  they  indicate  the 
immense  potentialities  of-  Indian  industry  which  a.-e  as  yet 
practicallv  untapped.  In  passing,  we  would  particularly 
direct  attention  to  the  fact  that  the  great  scheme  of  the  Tata 
I  lydro-Electric  Power  Supply  Co.  was  planned  and  carried  out 
by  British  engineers,  and,  to  a  large  extent,  equipped  with 
British  plant ;  there  is  no  reason  whatever  why  future  schemes 
.should  not  be  entirehj  British— we  have  the  men,  the 
experience,  and  the  ability  to  tackle  any  hydro-electric 
scheme  whatever. 

But  we  must  not  ignore  a  most  important  factor  in  the 
problem  of  developing  the  industries  of  India— the  financial 
aspect  of  the  matter.  The  Tata  scheme  could  not  be 
financed  in  London— it  was  readily  financed  in  India  ;  and 
other  large  schemes  promoted  by  Indian  business  men  are 
on  the  cards,  llr.  Dickinson  points  out  in  his  weighty 
address  that  the  European  must  drop  his  exclusivehess,  and 
admit  the  cultured  Indian  to  his  society  on  level  terms— as  a 
partner,  not  as  an  inferior.  The  educated  Indian  is  no  whit 
behind  the  European  in  intelligence  and  ability,  and  he 
resents  the  haughty  attitude  of  the  European  resident  ; 
unless  that  insular  exclusiveness  is  profoundly  modified,  the 
consequences  will  be  serious.  India  has  established  her 
<;laim,  by  loyalty,  enterprise,  and  intelligence,  to  a  full  voice 
in  the  conduct  of  her  industrial  affairs,  and  she  will  not  be 
denied. 

An  important  report  by  the  Indian  Industries  Commis- 
sion has  recently  been  published  in  India,  but,  so  far, 
only  a  summary  'has  reached  this  country  ;  from  this  we 
gather  that  the  report  directs  attention  to  _  the  vital 
necessity  of  ensuring  the  establishment  in  India  of  those 
industries  whose  absence  involves  grave  danger  in  the 
event  of  war,  and  refers  to  the  harnessing  of  water 
power  as  affording  a  reliable  source  of  energy,  especially 
with  a  view  to  the  development  of  thermo-electric 
:.  industries.  The  Government  is,  therefore,  urged  to  under- 
take a  hydrographic  survey,  to  determine  the  places  which 
offer  •possibilities  for  the"  establishment  of  hydro-electric 
installations  ;  as  noted  in  our  issue  of  November  8th,  this 
survey  has. been  set  on  foot.  It  is  clear  that  the  possi- 
■  bilities  o^  industrial  development  are  immense,  and  British 
electrical  manufacturers  would  do  well  to  maintain  a  close 
•connection  with  this  colossal  market  for  their  products. 


Rural  Amenities  in 
Great  Britain. 


The  imperative  necessity  of  developing 
our  agricultural  industries,  and  to  that 
end  improving  the  amenities  of  country 
life,  was  one  of  the  prominent  features  of  the  election  address 
delivered  by  Mr.  Lloyd  George  on  Saturday  last.  The 
importance  of  this  subject  is  beyond  question,  and  it  is  of 
special  interest  to  electrical  men,  because  they  can  do  a  very 
great  deal  towards  increasing  the  comfort  and  adding  to  the 
attractions  of  rural  occupations.  As  Mr.  H.  Rider  Haggard 
points  out  in  a  letter  to  The  Times  of  Tuesday  last,  one  of 
the  most  depressing  factors  which  tend  to  drive  people  from 
the  country  to  the  towns  is  the  •'  appalling  darkness  "  during 
the  winter  months.  We  have  on  many  occasions  drawn 
attention  to  the  merits  of  electricity  supply  as  a  means  of 
mitigating  this  and  other  drawbacks,  and  we  cordially 
endorse  Mr.  Haggard's  suggestion  that  the  development 
of  electricity  supply  for  lighting,  heating  and  cooking  in 
country  villages  would  be  a  godsend  to  the  residents. 
A  very  cheap  supply  is  not  so  necessary  as  a  very  general 
supply.  Mr.  Haggard  is  mistaken  if  he  supposes  that  this 
country  is  blessed  withiabundance  of  water  power  ;  in  certain 
mountainous  districts,  it  is  true,  a  great  deal  can  be  done  with 
small  hydro-electric  installations,  as  was  shown  recently  in 
our  pages  by  Mr.  Thos.  Smith,  who  gave  some  particulars 
of  200  small  plants  put  down  in  Wales  by  a  single  firm' ; 
but,  as  a  rule,  there  is  nothing  to  hope  for  in  this  connec- 
tion. On  the  other  hand,  there  is  no  agency  so  readily 
controllable  as  electricity  :  a  combined  oil  engine  and 
dynamo  is  an  extremely  simple  and  manageable  machine, 
and  there  is  not  a  village, in  the  country,  we  should  say. 
which  does  not  now  contain  at  least  one  man  capable  of 
running  a  petrol  or  oil  engine.  Thousands"  of  such  sets 
will  shortly  be  coming  back  from  France  and  other  fields 
of  war.  It  will  be  not  months,  but  years,  before  the  general 
supply  of  electricity  is  extended  to  all  the  little  hamlets 
that  are  crying  out  for  it,  no  matter  how  energetically  the 
Government  may  develop  the  national  scheme  (and,  to  say 
truth,  we  have  not  vet  seen  a  particle  of  evidence  that  it  is 
acting  at  all  in  this  matter).  To  many  of  the  more  isolated 
villages  the  public  mains  will  never  be  extended. 

Now,  why  should  not  those  discarded  lighting  sets, 
thrown  idle  by  the  cessation  of  the  war,  be  placed  at;  the 
disposal  of  our  village  Councils,  on  easy  terms,  and  used 
for  the  immediate  introduction  of  electricity  supply  on  a 
small  scale  ?  At  first,  no  doubt,  it  would  be  necessary  to 
restrict  the  demand  to  lighting  ;  but  ten  kilowatts  will 
supply"  no  fewer  than  300  25-c.P.  lamps  alight  at  once,  or, 
say,  600  connected— enough  for  a  good-sized  village.  The 
generating  cost,  with  cheap  oil  fuel  (and  any  petrol  engine 
can  easily  be  adapted  to  run  with  tar  oil)  would  be  small  ; 
light  overhead  conductors  would  distribute  the  current  ; 
no  battery  or  other  complication  need  be  installed— an 
occasional  failure  of  supply  for  an  hour  or  two  would  not 
matter.  We  believe  that  some  such  plan  would  confer  a 
great  boon  upon  countless  homes,  besides  efficiently  utilising 
war  material,  and  we  earnestly  press  it  upon  the  notice  of 
the  authorities. 

As  the  hour  approaches  for  going  to 
Higti-Pressure  ^^^^^^  ^  ^Q^^g^t  ^f  matter  of  the  first 
Operation.  j^^^^gg^  ^^^  importance  is  flowing  in, 
taxing  our  limited  space  to  the  utmost ;  we  are  compelled 
to  defer  many  items  to  a  later  issue,  and  to  postpone  our 
comments  on  som3  of  the  subjects  dealt  with  in  this  issue. 
For  the  moment  we  must  be  content  with  drawing  attention 
to  the  important  report  of  the  iCouncil  of  the  J.E.L.  on 
Patent  Law  Amendment ;  the  schedule  of  working  con- 
ditions and  rates  of  pay  in  electrical  undertakings  which 
has  been  agreed  between  the  Committee  on  Production  and 
the  Trade  Unions  ;  and  the  statement  of  extensions  to 
electricity  works  during  the  war,  issued  by  the  Ministry  ot 
Munitions-an  astonishing  record,  which  speaks  for  itselt, 
and  incidentally  may  be  regarded  as  the  reply  ot  the 
Ministry  to  the  attack  recently,  made  upon  it  by  the 
I.M.E.A.  Council.     We  hope  to  comment  on  some  of  these 

items  next  week. 
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TMK     QRADINQ     OF     DIRECT-CURRENT 
STARTER     RESISTANCES. 


Hv  PERCY  H.  JACKSON. 


Thk  calculation  of  a  resistance  for  a  direct-current  motor 
starter  ne  -essit^ites  tlie  careful  consideration  of  the  following 
factors  : — 

(/7)  The  maxiiuum  value  of  the  current  peaks  when 
switching  on  from  contact  to  contact  must  not  exceed  ItiO 
jier  cent,  of  the  I'ated  full-load  current  of  tlie  motor. 

(h)  The  grading  must  be,  in  the  form  of  a  geometrical 
progression. 

[f)  In  order  to  reduce  to  a  minimum  the  flashing 
between  contacts,  the  spark  volts  must  be  limited  to  a  pre- 
determined value. 

(d)  The  current  allowed  to  pass  on  the  first  contact 
must  be  such  as  will  avoid  excessive  flashing  when 
switching  off. 

The  realisation  of  these  idesils  is  dependent  upon  the 
number  of  contacts  provided,  which  number  is,  unfortu- 
nately, limited  by  trade  competition.  Nevertheless,  it  is 
lK)ssible  to  obtain  successful  results  if  the  calculator  will 
keep  before  him  the  foregoing  requirements. 

Many  text-books  deal  with  the  methods  adopted  in 
calculating  starter  resistances,  but  the  details  are  so  vaguely 
explained  as  to  render  but  little  assistance  to  those  without 
knowledge  on  the  subject.  A  simple  explanation,  there- 
fore, may  be  appreciated. 

Take,  as  an  example,  a  50-h.p.,  440-volt,  direct-current 
starter  resistance.  If  calculated  correctly,  the  results  will 
be  as  shown  in  fig.  1. 


==^^SP^^^I 


^A 1 1 1  i  I  i  .t  1 1 1  i  '^  ^ — i^~ 


Let  us  deal,  first,  with  faj,  and  ascertain  what  is  meant 
liy  "current  peak,"  why  its  value  must  be  limited, and  how 
it  is  calculated. 

When  starting  a  motor  with  an  ordinary  face-plate  starter 
the  resistance  is  cut  out  in  steps,  allowing  the  motor  to 
accelerate  as  each  contact  is  passed.  At  the  moment  of 
cutting  out  of  circuit  each  step  of  resistance,  the  current 
will  increase  above  the  normal  starling  current  to  an 
extent  governed  by  the  amount  of  resistance  remaining  in 
circuit.  This  rush  of  current  is  momentary  only,  and  again 
falls  rapidly  to  normal  as  the  motor  gathers  speed  corres- 
ponding to  the  amount  of  resistance  still  remaining  to  be 
cut  out. 

The  specification  for  starters  for  electric  motors  which  is 
recommended  by  the  British  Engineering  Standards  Com- 
mittee states  that  the  maximum  value  of  the  current  peak 
must  not  exceed  1.50  per  cent,  of  the  rated  full-load 
current.  This  requirement  is  based  on  experience.  Large 
rushes  of  current  will  sometimes  interfere  with  the  proper 
working  of  other  apparatus  on  the  same  circuit.  Further- 
more, the  overload  coil  on  the  starter  very  obviously  must 
be  set  to  operate  &t  a  higher  current  than  the  current  peak,. 


otherwise  this  would  operate  during  the  starting  period,  with 
the  result  that  the  •'  hold-on  "  coil  would  be  short-circuited, 
because  the  normal  current  will  be  sulHcient  to  retiiin  the 
armature  of  the  overload  coil  against  the  cheeks  of  the  same 
when  once  it  has  pulled  up.  If,  then,  the  current  peak,  as 
in  fig.  1,  is  eijual  to  l.")0  per  cent,  of  the  normal  full  load 
current,  the  overload  coil  on  the  starter  must  not  be  set  to 
operate  at  a  value  lower  than  this.  The  usual  setting  of 
the  overload  coil  is'between  1.50  and  200  per  cent,  of  full- 
load  current. 

As  stated  previously,  the  current  peak,  or  maximum 
current  when  switching  on  from  contact  to  contact,  is 
governed  by  the  amount  of  resistance  remaining  in  circuit. 
In  the  example  we  have  chosen,  the  normal  full-load  current, 
of  the  motor  is  1)4  amperes.  The  peak,  therefore,  must  not 
exceed  14  amperes.  For  example,  refer  to  contact  7,  the 
resistance  in  circuit  is  r7  ohms.  Imagine  the  starter  lever 
moved  (|uickly  to  contact  8,  leaving  in  circuit  a  resistance  of 
1-15  ohms.  Before  the  motor  h.is  had  time  to  increase  in 
speed,  consequent  upon  the  reduction  of  resistance,  the 
current  jumps  to  a  value  e(|ual  to  the  starting  current  x 
the  resistance  in  cirqklit  before  switching  on  -=-  the  resist- 
ance in  circuit  after  switching  on.  This  amounts  to 
!)4  X  1'7/1"15  =  139  amperes,  or  148  per  cent,  of  the 
rated  value. 

Takethestarterastepfurther,and  we  have94  x  l-15/0'77 
=  140  amperes,  and  80  on  until  the  "  full-on  "  position  in- 
reached. 

If  the  resistance  is  in  the  form  of  a  geometrical  pro- 
gression the  value  of  the  current  peak  remains  constant  at 
all  contacts,  and  it  becomes  necessary  to  calculate  one  step 
only. 

Referring  now  to  (b)  it  is,  of  course,  agreed  that  the 
gradingof  the  resistances  must  be  in  the  form  of  a  geometrical 
progression  to  ensure  even  acceleration  of  the  motor.  Most 
text-books  explain  the  method  of  obtaining  this  and  also^ 
the  mechanical  method  suggested  by  A.  E.  N.  Pochin,*  but 
the  quickest  method  is  undoubtedly  the  outcome  of  prac- 
tice. To  anyone  frequently  engaged  on  resistance  calcula- 
tion a  rough  mental  calculation  will  show  an  approximate 
geometrical  progression  which  can  quickly  be  converted  to 
accuracy  by  means  of  the  slide  rule.  In  the  chosen  examjile 
the  resistance  in  circuit  on  the  last  contact — viz.,  the  arma- 
ture resistance — and  the  resistance  required  to  start  the 
motor — i.e.,  on  the  fourth  contact,  are  known  values. 
Now,  the  grading  must  be  such  that  the  ratio 
between  the  ohmic  value  in  circuit  on  con- 
tacts 14  and  13  must  be  similar  between  contacts  13 
and  12,  and  so  on  as  far  as  contact  4.  Let  us  make  a 
mental  calculation,  and  assume  that  the  resistance  shall 
double  itself  at  each  c  -ntact ;  it  is  quickly  realised  that 
such  a  ratio  is  too  large.  Now  take  a  slide  rule,  and,  using 
the  top, scale,  place  the  figures  on  the  slide  representing 
the  armature  resistance — viz.,  0"1 — against  any  figure 
lower  than  0"2  (double  its  value)  on  the  fixed  scale,  for 
example,  017  :  now  read  off  as  O'l  is  to  0-17,  so  0-17  is  to- 
0"29,  and  so  on.  Again,  it  is  realised  that  the  ratio  is  too 
large.  Further  attempts  will  soon  realise  the  desired 
objective."  The  writer  finds  this  to  be  the  quickest  method 
yet  devised. 

Reference  to  (')  shows  that  the  spark  volts  between 
contacts  must  be  limited  to  obviate  flashing.  By  spaik 
volts  is  meant  the  voltage  absorbed  by  the  resistance 
between  any  two  adjacent  contacts.  For  example,  the  resist- 
ance in  circuit  on  contact  1  is  11  "0  ohms,  whilst  that  in  circuit 
on  contact  2  is  8"20  ohms,  the  difference  being  2-8  ohms. 
Now,  as  the  current  allowed  to  pass  is  40  amperes,  the 
spirk  volts  will  be  40  x  2*8  =  112.  Between  contacts 
2  and  3  the  resistance  is  2'0  ohms,  and  the  current  allowed 
to  pass  is  54  amperes,  therefore  the  spark  volts  amount  to 
108.  After  the  maximum  current  has  been  reached,  the 
resistance  between  contacts  falls  in  value,  consequently 
reducing  the  spark  volts,  from  which  it  will  be  gathered 
that  the  first  few  contacts  are  those  which  require  the  most 
careful  grading  in  this  respect.  If  sparking  betweeii  con- 
tacts is  to  be  eliminated  altogether,  then  a  sufficient 
number  of  contacts  must  be  provided  to  allow  of  the  volts 
being  kept  within  the  neighbourhood  of  40.  The  cost  of  | 
such  a  starter  would  be  prohibitive  if  it  were  desired  to- 
'  Electbical  Review,  August  19th,  1904,  page  287. 
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compete  successfully  with  modern  apparatus.  However, 
experiments  have  shown  that  if  the  voltage  absorbed  by  the 
resistance  between  contacts  is  limited  to  about  1 20  for  this 
size  of  starter,  satisfactory  results  will  be  forthcoming  if 
the  starter  is  used  properly.  If,  when  starting  the  motor, 
the  starter  handle  is  allowed  to  travel  back  slowly  for  such 
a  distance  as  will  insert  one  of  the  earlier  steps  of  resist- 
ance, then  heavy  flashing  will  surely  result,  and  often  with 
diastrous  consequences,  and  for  this  reason  it  becomes 
necessary  for  the  prospective  purchaser  to  consider  the 
conditions  under  which  the  apparatus  will  be  used.  If  it 
has  to  be  handled  by  one  whose  knowledge  of  electrical 
apparatus  is  nil,  then  a  step-by-step  mechanism  which 
prevents  the  lever  travelling  back  slowly  must  be  provided. 

Referring  now  to  the  fourth  factor  ((/),  which  we  are 
considering,  the  current  allowed  to  pass  on  the  fil'st  contact 
sill  mid  be  limited  to  avoid  hea\7  flashing  when  switching 
off.  This  value  varies  according  to  the  capacity  of  the 
starter,  but  for  a  50-h.p.,  440-volt  starter  a  maximum  of 
•to  amperes  may  be  assumed. 

Specifications  frequently  determine  the  maximum  initial 
current  which  has  to  be  worked  to,  but,  apart  from  this, 
the  life  of  the  starter  must  be  considered.  Although  a 
quick  break  is  provided,  this  is  not  sufficient  to  prevent 
heavy  flashing  if  the  full-load  current  is  allowed  to  pass  on 
the  first  contact  of  a  .')0-h.p.  starter. 

We  have  already  found  that  if  the  motor  sferts  on  the 
fourth  contact,  this  allows  of  the  grading  being  such  as 
will  give  a  current  peak  not  exceeding  150  per  cent,  of  full- 
load  current,  and,  conse(|uently,  take  advantage  of  the  first 
thi'ee  contacts  to  build  up  the  current.  It  might  be  con- 
cluded that  the  ditt'erence  between  the  initial  current  and 
starting  current  values  might  be  equally  divided  as  follows  : 
— Contact  1.  40  amperes :  contact  2,  58  amperes ;  contact  3, 
7tJ  amperes  ;  contact  4,  !)4  amperes,  which  gives  an  increase 
of  18  amperes  per  step.  Such  a  conclusion  would  be  totally 
wrong,  because  the  spark  volts  between  the  first  two  contacts 
\\ould  be  too  high,  hence  the  necessity  for  governing  the 
current  increments  by  the  spark  volts,  andnot/vVv;  r.ersa. 


FACTS     FOR     RECONSTRUCTIONALISTS. 


By  M.  E.  NXCHOLLS. 

The  dramatic  turn  of  events  at  the  Front,  which  without  a 
doubt  herald  the  speedy  approach  of  Peace,  must  of  necessity 
hasten  the  delil>erations  of  those  good  people  who  have  been 
selected  to  sit  upon  the  Committee  on  Reconstruction,  to 
investigate  and  to  calculate,  and  to  formulate  some  plan 
which  will  regulate  the  change  over  from  war  to  peace 
industries.  Particularly  urgent  is  the  problem  of  settling 
in  civil  life  the  demobilised  soldiers  and  sailors,  and  also 
the  future  destiny  of  the  great  mass  of  people  who,  for  the 
past  three  or  four  years,  have  been  engaged  in  the  great 
munition  factories  of  the  country. 

A  great  ftiany  of  these  munition  factories,  which  before 
the  war  were  old-established  engineering  concerns,  will,  upon 
the  cessation  of  hostilities,  revert  to  their  pre-war  specialities, 
or  embark  upon  a  new  line  of  manufacture,  of  a  competitive 
character.  It  may  safely  be  assumed  in  these  cases  that  the 
number  of  persons  employed  will  not  diminish  to  any 
appreciable  extent,  although  it  must  be  borne  in  mind  that 
thousands  of  demobilised  soldiers,  who,  prior  to  joining  the 
Colours,  were  employed  by  these  firms,  must  be  given  the 
opportunity  of  resuming  their  positions,  priority  being  given 
them  over  the  jjeople  who  entered  the  factories  during  the 
"  war  period. 

The  great  national  factories,  which  have  come  into  V)eing 
during  the  war,  will,  no  doubt,  be  utilised  for  the  purpose 
of  producing  lines  of  manufacture  which-  have  lieen  m 
abeyance  during  the  past  four  years,  and  these  factories  will 
provide  employment  for  many  thousands  of  people.  In  this 
connection,  however,  the  fact  must  be  faced  that  the  existing 
numbers  of  ^workers  will  probably  have  to  be  reduced,  and 
that  here,  as  in  other  factories,  the  employment  of  demobil- 
ised soldiers  must  be  the  prior  consideration. 

It  is  a  mistake  to  assume  that  all  the  women  will  leave 


the  engineering  factories  at  the  end  of  the  war.  ^klany 
thousands  will,  no  doubt,  do  so,  but  more  thousands  will 
desire  to  remain.  These  women,  who  have  served  a  three  or 
four  years'  apprenticeship  (though  at  a  much  higher  rate  of 
pay  than  is  usual)  are  now  proficient  in  their  respective 
spheres,  and  will  be  extremely  useful  to  their  employers  in 
the  coming  competitive  era.  Business  is  business,  and  the 
employer,  as  a  rule,  is  not  disposed  to  lose  the  services  of  a 
valuable  worker  for  either  sentimental  or  patriotic  reasons. 

It  may,  however,  be  assumed  that  all  these  points  are 
receiving  the  consideration  of  the  Committee,  and  that  some 
practical  scheme  is  being  formulated  with  a  view  to  dis- 
tributing labour  to  the  best  advantage.  The  Government 
of  the  day  is  usually  solicitous  for  the  welfare  of  the  manual 
worker,  even  though  the  help  received  from  that  quarter  is 
not,  perhaps,  very  substantial.  A  very  different  state  of 
affairs  exists,  however,  in  the  case  of  the  clerical  wprker 
(who  has  always  been  looked  upon  as  fair  game  by  the 
employer),  and  it  is  quite  possible  that  this  <-lass  of  worker 
will  be  overlooked,  or,  at  the  best,  inadequately  considered 
by  those  who  are  now  deliberating. 

The  clerical  staffs  of  the  munition  factories  ai'e  mainly 
composed  ,of  women  and  low-grade  men  (physically),  many 
of  whom  must  be  displaced  when  the  original  occupiers  of 
their  stools  and  chairs  are  released  from  the  Army.  Owing 
to  the  exigencies  of  war-time  production,  the  numerous  and 
detailed  reports  required  by  the  Government  Departmems, 
&c.,  these  staffs  have  swollen  considerably,  and  there  will 
be  a  big  reduction  in  numbers  when  these  conditions  are  no 
longer  applicable.  Even  in  pre-war  days,  the  firm  deciding 
to  practice  economy  usually  selected  the  staff  as  the  first 
subject  upon  which  to  commence  operations,  and  when  the 
time  arrives,  when  reconstruction  is  necessary,  there  is  no 
reason  to  suppose  that  this  procedure  will  be  reversed.  The 
stalwarts  of  the  fac'tory,  whether  clerical  or  otherwise,  will, 
of  course,  receive  favourable  treatment,  but  with  regard  to 
the  qlerical  rank  and  file,  the  position  is  somewhat 
obscure. 

As  with  the  manual  workers,  many  women  will  relinquish 
their  posts  at  the  cessation  of  hostilities  ;  but  many  will 
desire  to  remain.  Many  of  the  male  workers,  who  have 
only  entered  the  factory  for  the  duration,  will  return  to 
their  own  avocations  as  soon  as  circumstances  permit ;  but 
these  numbers  will  be  more  than  eciualled  by  the  return  of 
the  soldiers. 

It  must  be  remembered  that  these  people  have  not  been 
paid  the  high  wages  which  have  fallen  to  the  lot  of  the 
manual  worker,  conse(|uently  they  have  not  been  able  to 
put  a  deal  away  for  a  rainy  day.  It  is  true  that  they  have 
been  granted  war  bonuses  from  time  to  time,  but  the  total 
amount  they  ha\e  received  in  this  direction  has  been  more 
than  counterbalanced  by  the  high  cost  of  living.  The 
maximum  war  bonus  paid  to  clerks  at  the  present  time 
varies  between  twenty  and  thirty  shillings  per  week,  and  no 
one  can  deny  that  the  cost  of  living  per  week  for  any  one 
family  has  risen  considerably  in  excess  of  these  figures. 
These  bonuses,  too,  have  in  many  instances  taken  the  place 
of  increases  in  salary,  so  that  the  clerk,  almost  alone  among 
the  munition  workers,  is  actually  in  a  much  worse  financial 
position  than  he  was  before  the  war.  The  four-pound-a- 
week  clerk  (including  thirty  shillings  war  bonus)  is  still 
so  rare  as  to  excite  the  interest  and  the  en\y  of  his  brothers, 
and  what  can  be  saved  out  of  that  sum  by  the  man  with  a 
wife  and  family. to  support,  in  these  days  of  high  prices  ? 

The  clerk  may  be  a  very  efficient  worker  when  once  he 
has  become  conversant  with  the  system  and  the  routine  of 
the  factory  in  which  he  is  employed  :  but  when  his  services 
are  dispensed  with  this  qualification  is  a  small  recommenda- 
tion when  applying  for  a  fresh  post.  His  duties  are 
essentially  of  a  routine  character ;  and  as  the  system  pre- 
vailing in  different  factories  varies  considerably,  it  is 
obvious  that  he  must  serve,  a  probationary  period  lieforo 
being  of  much  practical  use  to  his  new  employer. 

The  mechanic  always  has  his  craft  with  which  t-c  barter, 
and  by  presenting  himself  at  the  factory  gates  ha  gets  into 
touch  with  interested  officials,  and  has  the  opportunity  of 
personally  stating  his  case.  The  clerical  worker,  however, 
is  debarred  by  precedent  from  making  a  personal  applica- 
tion for  employment  in  the  first  instance,  and  has  to  rely 
upon  his  ability  as  a  letter-writer  to  succeed  in  convincing 
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the  prospective  employer  that  he  is  qualified  to  ]>erforni  the 
duties  required. 

The  ouly  hope  for  the  clerical  worker  is  for  him  to 
specialise  in  one  particular  branch — such  as  wiigcs,  time, 
costs,  and  progress,  which  are  universal  throughout  the 
engineering  industry — and  in  this  way  the  experience  he 
has  gained  in  one  factory  will  prove  a  valuable  asset  in  con- 
nection with  his  application  for  employment  elsewhere.  He 
cannot  afford  any  longer  to  generalise,  for  the  general  clerk 
is  a  routine  clerk,  who  is  not  wanted  outside  the  one  factory 
whose  system  he  thoroughly  understands. 

The  clerical  profession  has  been  overcrowded  for  years  : 
and  if  there  are  any  apprehensions  ofapproaching  unemploy- 
ment, it  may  be  taken  for  granted  that  the  clerk  will  suffer 
severely.  It  is  this  fear  that  has  inspired  this  article,  and 
it  is  really  necessary  that  special  consideration  be  given  in 
this  direction.  A  large  proportion  of  the  engineering- 
works  staffs  at  the  present  time  are  disabled  soldiers,  many 
of  whom  are  incapable  of  performing  manual  labour,  and 
numbers  of  these  men  must  necessarily  be  displaced  when 
general  demobilisation  is  decreed. 

It  is  a  problem  which  will  tax  the  ingenuity  of  the  best 
brains  in  the  country,  and  it  demands  early  attention. 


PATENT     LAW     AMENDMENT. 


Last  year  the  Council  of  the  Ixstituiion"  of  Electrical 
Engineers  appointed  a  committee  to  consider  the  reform 
of  the  Patent  Laws,  in  comiection  with  the  Bill  introduced 
by  the  Boaid  of  Trade  in  1917. 

The  report  of  the  committee  was  adopted  by  the  Comicil 
in  June  last,  and  was  also  adopted,  subject  to  a  few  verbal 
alterations,  by  a  conference  of  representatives  of  some  thirty 
leading  scientific  and  technical  societies,  convened  by  the 
Institution  of  Mechanical  Engineers.  A  deputation  from  the 
conference  waited  on  the  President  of  the  Board  of  Trade 
on  October  10th,  when  the  report  formed  the  basis  of  the 
repre^ientations  made  to  the  Board  by  the  deputation. 

We  have  received  from  the  secretary  of  the  Institution  a 
copy  of  the  report,  which,  it  will  be  seen,  may  be  regarded 
as  embodying  the  views  of  practically  the  whole  of  tlxe 
t'ugineering  industry,  and  is  therefore  of  exceptional  im- 
portance. The  committee  consisted  of  the  following  mem- 
bers : — Mr.  \V.  M.  Mordey  (chairman),  the  President  (ex- 
officio).  Mr.  A.  E.  CachemaUle.  Dr.  S.  Z.  de  Ferranti,  Mr. 
.T.  Hunter  Gray,  Mi-.  John  Grav,  Mr.  H.  H.  Hanison,  Mr. 
S.  Morse,  Mr.  D.  Mmi-ay,  and  Mr.  A.  P.  lYotter.  [Mr. 
C;ichemaille  .ind  Mr.  John  Gray  represent  the  British  Elec- 
trical and  ,\llicd  Maiiufactiiior.s'  A.ssociation  on  the  oom- 
imttee.j     'Hie  following  is  an  abstract  of  the  report  :  — 

Inlroductoru  Slalnncni. — It  is  conuiiou  ground  that  inven- 
tion is  the  basis  of  indn.'-irial  progress,  but  invention  must 
i>e  encouraged,  and.  if  the  r<'ward  offered  by  the  State  takes 
the  foiTu  of  a  monopoly  for  a.  term  of  years,  such  a  monopoly 
must  be  of  a  kind  that  will  encourage  rapitali.sts  to  a.s.si.st 
in  developing  commercially  the  invontion.'i  in  which  they 
are  invited  to  take  an  interest.  Witliout  capital,  few  inven- 
lions  can  be.  developctl  or  even  made.  .\t  the  best,  mono- 
jkJk's  in  the  form  of  letters  patent,  depending,  as  they 
hhould,  on  the  queslion  of  novelty,  cannot  be  regarded  as 
gilt-rdged  wcurities.  but  it  is  possible,  by  legislation  and 
otherwise,  to  provide  that  those  who  expend  thought  or 
time  or  money  in  devising  useful  processe~s  or  products  shall 
obtain  in  return  for  a  real  invention  a  true  monopoly  which 
lannot  he  revoked. 

The  committee  is  convinced  that  the  progress  of  invention 
during  the  past  '26  years  in  this  counti-y  has  been  much 
less  than  it  would  have  been  if  proper  encouragement  had 
l>een  given  by  legislation  and  othenvise.  The  effect  of 
legi.slation  as  a  stimulant  or  deterrent  can  hardly  be  over- 
e^stiniatod.  Tt  is  a  standard  upon  which  public  opinion  is 
largely  nionlded.  and  by  which  it  is  guided.  IjCgislation 
couched  in  language  which  <xpressly  or  by  influence  treats 
inventors  as  meritorious  or  unmcritorious  nm.'it  exe.rci.se  pro- 
lound  influence  on  the  industries,  all  of  which  depend  mvm 
mvenlion. 

At  no  time  in  the  history  of  this  country  so  much  as  the 
present  has  there  been  iso  urgent  a  need  or  so  great  an 
opportumtv  for  placing  invention  in  the  mo.st  favourable 
«mdition  to  help  industry,  and  it  is  with  this  conviction 
that  the  committee  has  carefullv  considered  the  proposed 
Bill.  It  feels  that  the  latter  will  not  onlv  not  encourage 
bnt  will  discourage,  both  inventors  and  capitalists,  ina.smuch 
as  it  adds  to  the  already  large  risks  of  patentees,  and  .still 
further  lessens  the  value  of  letters  pafent  as  securitie'?  for 
the  advance  of  money  to  develop  inventions.  It  is  of  opinion 
that  even-  effort  should  be  made  to  reduce,  if  not  to  remove 
the  number  of  weapons  available  to  people  here  and  abroad 
especially  the  latter,  for  attacking  patentee?  who  otvn  real 
invention!:,  and  in  many  rases  have  snent  much  time  and 
money  on  them.  '      ■ 


Patents  Moratorium. — kn'  extension  for  a.  period  equal  to 
the  total  duration  of  the  war  should,  on  |  apphcation,  be. 
granted  in  the  case  of  those  patents  which  were  in  forc<' 
when  the  war  broke  out,  and  are  still  in  force  when  ihiuc 
comes;  in  the  case  of  patents  which  have  expired  by  lap.v 
of  time  during  the  war,  the  extension  should  be  for  a  period 
equal  to  that  from  the  commencement  of  the  war  to  the. 
end  of  the  ordinary  life  of  such  patents;  and  for  patents, 
other  than  war  patents,  which  have  been  taken  out  since 
•war  commenced,  the  extension  .should  bo  for  a  jx^riod  equal 
to 'that  between  the  date,  of  application  and  the  end  of  the 
war.  It  may  be  said  that  any  automatic  extension  would 
unduly  favour  war  patents,  but  such  patents  would  be 
unremunerative  after  the  wao",  and  would  therefore  gain  no 
benefit  from  extension. 

It  is  satisfactoi-y  to  note  that  in  stating  in  the  House  of 
(Commons  that  the  Patents  and  Designs  Bill  was  to  be  re- 
introduced .this  session.  Sir  AUx-rt  Stanley  announced  that 
it  would  contain  clauses  dealing  with  the  lif<3  of  patents, 
the  working  of  which  had  been  prevented  during  the  war. 

Clau.se  7  of  the  Bill  which  amends  section  lb  of  the  Act 
does  not  deal  with  the  real  difficulty.  Under  this  clau.st^ 
the  position  still  is  that  the  extension  can  pnly  be  granted 
in  the  case  of  inventions  of  ©special  merit  as  before.  The 
Bill  periietuates  the  evils  of  the  present  procedure,  which 
are  such  that  the  number  of  petitions  for  extension  presented 
annually  is  imder  ten,  and  in  no  year  have  more  than  three 
patents  been  extended.  Something  very  different  is  needed 
to  meet  the  war  difficulty.  No  scheme  of  extension  will  be 
effective  unless  it  is  simple  and  inexpensive.  The  great 
majority  of  patents  have,  by  reason  of  the  war,  been  de- 
prived of  a  considerable  part  of  their  useful  tei-m.  To  meet 
this  condition  a  very   general  extension  is  desirable. 

The  renewal  fees  for  such  extended  period  should  be  low, 
for  two  reasons :  (a)  the  renewal  fees  wdl  have  already 
been  paid,  generally  on  unproductive  patents,  and  (fe)  renewal 
fees  involve  no  appreciable  expense  to  the  Patent  Office. 
It  is  therefore  suggested  that  thse  fees  should  not  be  more 
than  i'l  per  annum. 

Compulsory  Licences  and  Working  of  Patented  Inventions. 
— Clauses  1  and  2  are  intended  to  replace  sections  24  and  37 
of  the  .^ct.  Section  '24  provided  for  the  granting  of  compul- 
sory licences  under  certain  specified  circumstances,  and  sec- 
tion 27  dealt  with  the  working  of  patented  inventions.  The 
latter  section  was  introduced  into  the  Act  to  comi)el  foreign 
owners  of  Briti.sh  patents  to  work  them  in  this  country. 
It  is  very  doubtful  if  it  achieved  its  purpose  in  any  single 
case,  but  it  became  a  powerful , lever  with  which  foreignere 
could  and  did  harass  British  patentees  for  some  years.  It 
w-as  obviously  to  the  interests  of  a  foreigner  (in  most  cases 
he  was  a  German)  to  revoke  patents  belonging  to  a  British 
subject  so  that  he  might  freely  flood  the  market  with 
imported  articles. 

The  committee  is  of  opinion  that  section  24  of  the  1907 
Act  with  alterations,  which  arc  indicated  below,  would  be 
.amply  .'niflicient.  and  much  to  be  preferred,  to  clauses  1 
and  2  of  the  Bill,  which  are  not  required. 

Letters  patent  properly  granted  require  that  the  invention 
should  be  new,  .should  disclose  sufficient  invention,  and 
should  be  proiwrly  and  sufficiently  described.  If  these,  re- 
quirements arc  complied  with,  it  is.  in  the  opinion  of  the 
committee,  wrong  and  illogical  that  the  letters  patent  should 
be  revocable  on  the  ground  of  non-working,  except  with 
the  consent  of  the  owner.  The  only  ju.stification  for  revoking 
a  patent  is  that-  it  is  inv.alid.  If  the  owner  does  not  exercise 
his  monopoly  so  as  to  give  substantial  benefit  to  the  public, 
there  are  i-emedies  other  than  revocation  which  can  be  ap- 
plied. No  remedy  .should  be  capable  of  being  apphed  except 
in  favom-  of  someone  who  him.self  is  ready  and  willing  ti) 
do  what  he  alleges  and  proves  that  the  patentee  has  failed 
to  do,  namely,  to  give  substantial  benefit  to  the  public. 
Such  a  person  can  vmdcr  the  Act  apply  for  a  comjiulsory" 
licence,  and  non-working  is  a-  good  ground  for  granting  such 
a  hcence. 

The  pos.sibihty  of  revocation  on  the  ground  of  non-working 
is  an  incentive  to  blackmailers,  and  greatly  detracts  from 
the  value  of  a  patent  as  a  security  for  financial  support. 

Even  if  there  were  no  complete  remedy  other  than  revoca- 
tion, which  is  not  the  ca.se,  it  is  doubtful  if  revocation  should 
be  possible,  ow'ing  to  the  serious  and  disturbing  influence 
it  would  have  upon  the  progress  of  invention.  It  would 
penalise  Briti.^h  patentees  for  the  faults  of  foreigners.  The 
Rime  considerations  apply  to  designs. 

The  .so-called  "abu.se  of  monopoly  rights"  "has  been 
during  the  last  20  years  almost,  if  not  entirely,  confined  to 
foreigners,  especially  Germans,  who  obtained  British  patents 
and  did  not  work  them  in  this  country,  but  held  them  for 
the  sole  purpose  of  stopping  competition  whUe  they  imported 
the  patented  articles.  Obviously  nothing  could  suit  them 
bettei-  than  the  right  to  revoke  British  patents  which 
interfere  with  their  importation.  The  history  of  section  27  ^ 
of  the  1907  .\ot  is  strong  evidence  of  this.'  as  practically 
most  of  the  applicants  under  this  section  were  foreigners  or 
persons  who  desired  only  to  import  the  patented  article. 
This  matter  can   be  properly   dealt  with   without  revocation. 

The  cour.se  which  the  committee  would  like  to  see  adopted'., 
is  that  section  27  of  the  1967  .*ict  .should  be  repealed,  and 
that  sectiop  24  of  that  Act  should  be  altered  by  enacting : 
<l)  that  the  petition  should  be  made  to  the  Comptroller  of 
Patents  with  appeal  to' the  Court  who  would  deal  with  it: 
(?)    that   the   pro-risdop   enabling   the   patent  to   be  revoked 
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Lould  be  cancelled.  Thip,  it  is  believed,  would  be  most  in 
le  interests  of  invention  and  of  industry.  The  "  reason- 
)le  requirements  of  the  pubhc "  is  an  expression  much 
lore  likely  to  lead  to  commercial  development  than  the 
ipression  "abuse  of  monopoly  rights."  _  The  fonner  oK- 
ression  appears  in  the  forefront  of  section  '2-1.  It  eeem.s 
ear  that  provisions  for  compulsoi'y  licences  are  amply  sufli- 
ent  to  protect-  the  public  from  the  danger  of  patentees 
aiding  up  their  patent  rights.  Such  holding  up  as  there 
as  been  has  been  largely  done  by  foreigners,  especially 
ermans,  and  simple  machinery  for  obtaining  licences  from 
lem  would  soon  cause  the  evil  to  disappear. 
(To  be  concluded.) 


LECTRICITY    WORKS    EXTENSIONS    DURING 
THE     WAR. 


HK  following  statement  has  just  been  issued  by  the  Ministry 
:  Munitions,  and  will  be  found  exceedingly  interesting.  We 
uderstand  that  the  figures  showmg  the  extensions  during 
le  war  only  cover  those  undertakings  which  have  added  or 
rdered  additional  engine-room  plant  since  June  30th,  1914. 


Municipal. 

327 


otal     number    of    undertakings 

operating     ...        

o.  of  undertakings  who  have 
installed  or  have  been  autho- 
rised to  install  more  plant  ... 
lant  capacity  of  undertakings 
referred     to     ahove     at     June 

30th,   1914    ...   ,     

dditional  plant  installed  or  sanc- 
tioned (Julv  1st,  1914,  to  Octo- 
ber 31st,   1918)     

mportion  of  additional  plant 
sanctioned  by  present  Director 
of  Electric  Power  Supply  ... 
(>.  of  schemes  sanctioned  by  liini 
(Nnii\ — In  the  following  schedule,  the  forcgoiu 
HI  detail.) 


Company. 


56 


oOO,071  KW.        351,683  kw. 


645,072  KW.        324,453  kw. 


219,565  KW. 
32 


85,000  KW. 
10 


units    sold    by    the   above    76    undertakings    were    as 


1917 
1914 


Municipalities. 

1,384,185,750 
802,333,100 


Companies. 

1,160,837,146 
691,116,312 

469,220,834 


Increase  in  three  years       581,852,6.50 

Certain  statements  have  appear^  in  the  Press  during  the 
i«rt  few  weeks,  evidently  ba^sed  on  inaccurate  information, 
ieging  that  the  Sheffield  district  is  denied  electrical  expan- 
jn,  while  the  North-Ea*t  Coast  undertakings  aie  permitted 
develop.     The  following  figures  bring  out  the  facts : — 

Sheffield       Ilothei-liam.    N.E,  Coa^t 

Corporation.  Corporation.    Powep-Cos. 

KW.  KW.  KW. 

aat  capacity  of  pow-er  sta- 
tions in  1914 23,225  5,150         86,200 

.stalled  or  ordered  since  ...    73,000*        65,350       114,200 


138,350  KW. 
>tal  plant  capacity  installed 
or  on  order    ...    96,225  70,500      .200,400 


crease  on  J  914  of 
lea.  of  supply 
nits  sold,  1917 
oits  sold,  1914 


166,725  KW. 

580  p.c.  232  p.c. 

60  sq.  miles.  1,400  sq.  miles. 

186,220,901  563,365,976 

31,474,377  344,544,247 


crease  in  three  years,  units  154,746,524  218,821,729 

*This  excludes  a.   further   50,000   kw.    provisionally   sauc- 
ined  for  Sheffield. 

Sheffield  and  Rotherhaau  combined  have  ins-tailed  or  ordered 

(ring  the  war  about  one-seventh  of   the  extensions  of  all 

e  local  authorities  and  companies  combined. 

The  Ministi-y  of  Munitions  commandeered  for,  or  allocated 

t  of  their  own  plant  to,  Sheflield  no  less  than  37,000  kw. 

the  additional   73,000   kw.    which    Sheffield   has  installe<l 

Ordered   during   the   war.     Some   of   this  plant   was  coin- 

aildeered   hy   the   then   Directoi-  of   Electric   Power   Suppl.i.- 

ol.   McLellan)    from    that   wliicli   his   firm    had    previously 

Mererl  on  behalf  of  various  client,^.     He  also  placed  at  the 

-'TKisal    of    the    Piotherham    Corporation,    entirely    free    of 

'arge,  a  complete  set  of  drawings,  specifica-tions,  &c..  of  the 

?lbourne  power  house   (designed   hy   his  firm   for  the   Yic- 

'"ian  Government)  to  enable  the  Rotherham  Corporation  to 

"e  months  of  delay  which  would  otherwise  have  been  in- 

•  fnb'p,  with  serious  consequences  to  the  district. 

'    ihe    present    moment    Sheffield    has    28,000    kw.    and 

'liam   50,000   Kw,   of  generating   plant  under  oonstnic- 

ith  boilers  to  steam  the  whole,  which  plant  should  be 

i^ulable  for  operation  beWeen  January  and  Jqne,  1919. 


.MINISTKY  OF  MUNITIONS  OF  W.'VR. 
Electric  Power  Supply  Departsient. 
List  of  Mxmicipal  Electricity  Supply  Undertakings  tohich  have 
installed  additional  generating   plant  during  period  June 
mh,  1914,  to  October  3Uf,  1918. 


1.  Aberdeen       

2.  Alloa      

3.  Ayr         

4.  BaTrow-in-Furness 

5.  Battersea      

6.  Bedford        

7.  Belfast    

8.  Biiiningham 

9.  Bolton  

10.  Bradford       

11.  Brighton       

12.  Bristol  

13.  Burton  

14.  Bui-y-       

15.  Carlisle         

16.  Chesteilield 

17.  Derby     

IS.  Glasgow        

19.  Hacknev       

20.  Huddersfield 

21.  HuU       

22.  Ipswich         

.23.  Kilmarnock 

24.  Kingston       

25.  Leeds     

26.  Leek       

27.  L.C.C.    Tramways 

28.  Londonderry 

29.  Loughborough    ... 

30.  Luton     

■'SI.  Maidstone     

32.  Manche.ster 

33.  Newport        

34.  Northampton 

35.  Paislev  

36.  Plymouth     

37.  Poplar    

38.  Portsmotith 

.39.  Redditch       

-10.  Rotherham 

41.  St.  Pancra-s 

42.  Sheffield         

43.  Shoreditch 

44.  Stockport     

45.  Stoke-on-Trent    ... 
'16.  Southampton 

47.  Sunderland 

48.  Swansea       

49.  Swindon       

50.  Tonbridge     

51.  Watford        

52.  Warrington 

53.  West  Bromwich  .. 

.54.  Wigan    

55.  Wolverhampton  ... 
.56.  Keighley       


KW. 

8,380 

309 

1,100 

2,525 

5,092 
1,945 

13,300 

33.000 
7,600 

16,800 

12,100 

15,050 
2,700 
5,700 
2,670 
1,800 
7,0.50 

54,900 
4,800 
7,450 

10,210 
8,.500 
3,000 
1,140 

22.940 
515 

38,500 

1,200 

700 

2.450 

2,075 

72,300 
7,100 
3,640 
4,200 
5,475 

10,000 
4,450 
690 
5,150 
S;8.50 
23,225 
5,680 
4,8.50 
7,6-50 
5,-50O 
8,500 
5,100 
1,400 
370 
2,500 
3,150 
3,300 
4,820 
7,050 
4,620 


KW. 

9,380 
1,607 
1,500 
5,000 

5,000 
2,305 

10,500 

51,650 

10,900 

27,450 
4,000 
9,000 
4,200 
3,000 
2,880 
2,320 
7,500 

99,0-50 

13,400 
4,000 
5,000 
3,000 
7,000 
2,000 

33,660 

200 

9,000 

2,500 

2,150 

10,00(.t 
1,900 

46,450 
3,000 
3,500 
8,200. 
4,800 
4,250 
2,000 
4,770 

65,350 
3,000 
73,000* 
5,000 

11,150 
3,000 
3,000 
7,500 
5,000 
2,000 
570 
1,250 
4,900 
4,000 
6,500 

16,450 
5,380 


KW. 

5,000 
715 

3,000 


10,500 
30,400 
7,500 
12,000 
4,000 
6,000 
3,000 

2,000 

4,000 

36,000 

6,000 


3,000 

2,000 

12,000 

200 

2,000 

5,ai0 
1,500 

3,000 

5,500 
3,000 


3,000 
30,000 
3,000 


3,000 


5,000 
2,000 


L250 
5,000 


P.4 


P.4 


P.4 
P.2 
P.4 
P.4 
P.4 
P.4 


P.4 

P. 3 

P.4 
P.4 


P.4 

P.3 

P.4 
P.4 

P.5 
^.4 
P.4 
P.4 

P.4 

P.4 
P.4 


P.4 
P.2 


P.4 
P.2 


P.4 
PI. 


500,071         645,072 1       219,5651 


(32  sanctions.) 

*  Further  50,000  kw.  recommended. 

^  Notf;. — ^These  totals  omit  50,000  kw.  sanctioned  for  Shef- 
field as  soon  ae  they  sign  linking-up  agreement  with  Rother- 
ham . 


List  of  Company  Electricity  Supply  Undertakings  which  have 
Installed  additional  generating  plant  during  the  period 
June  30th,  1914,  to  October  31st,  1918. 


Company. 

"^ 

9  «   .  ii" 

Sa'S'S  & 

~. 

eSt^ 

i-s-B-^i 

"rf 

ft 

< 

c 

KW 

KW- 

KW. 

Central  Electric  . 

■2(3. '283 

7  .%7(i 

Citv  of  London  ... 

27,000 

6,000 

6.000 

P.5 

Clvde  Vallev       ... 

35,000 

37,500 

35,000 

P.3 

Countr  of  London 

19,800 

14,400 

— 

Lancashire      Elec, 

16.50<t 

6,000 

— 

London  Electric 

Supply        

35,450 

1 3,000 

-- 
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Namf) 
Comp&ny. 

^50.  .2 
is    ^s 

ZSi-    i 

tiifl 

-TS 

a^ 

S-s.5^o 

S 

s. 

■< 

^ 

^ 

KW. 

KW. 

KW. 

7. 

Mersev  Power  Co. 

4,900 

24,n'«-> 

20,000 

8. 

Metropolitan 

22,500 

■I.IKKI 

— 

9. 

Midland     Electric 

10,600 

Ki,2(«i 

— 

10 

Newcastle-on-Tyne 

and  Assoc.  Co.'s 

86.200 

114,200 

25,1X10 

fJ 

11 

North  Metro. 

16,122 

21,068 

6.000 

t.i 

V2. 

Scottish   C'Cnt.    ... 

3,300 

6,230 

3,000 

P.  4 

v^. 

Shropshire,  \\  ores. 

and  Staffs. 

28,325 

15,850 

— 

\\ 

South  Metro. 

6,000 

15,000 

5,000 

P.4 

1.". 

Ti-dft'ord        

5,200 

7,950 

— 

n; 

Ti^ickenbaui 

1,180 

4.000 

2,0a) 

i'A 

17. 

L'xbridge    &   Dis. 

1,0:30 

3,ti.5(t 

2,a)o 

i'.l 

IS. 

Woking        

1,100 

1,000 

— 

19. 

Yorkshire       Elec. 

]4,.5(X) 

12,000 

— 

•20. 

Slongh  &  Dart*-hot 
totals       

695 

1,335 
324,4.53 

1,{K)0 
83,000 

351,685 

(10  sanctions.) 

WAGES     TO     EMPLOYES     IN     ELECTRICITY 
UNDERTAKINGS    (LONDON    DISTRICT). 

Two  awards  have  just  been  issued  by  the  Committee  on 
Producticm  in  respect  of  the  a;bove.  The  first.  No.  2,772, 
refers  to  electricity  undertakings  (general)  London  district, 
and  the  second.  No.  2,773,  to  electricity  undertakings— rail- 
way oampainies  oi)erating  in  the  London  district.  By  the 
former  award  imifonn  basic  rates  and  working  conditions 
have  been  established  for  thi-s  section  of  the  electrical  indus- 
try. We  are  informed  by  Mr.  W.  J.  Webb,  London  District 
Secreita.ry  of  the  Electrical  Trades  Union,  that  the  basic 
rates  are  plus  23s.  6d.  (28s.  6d.  as  from  December  7th  next), 
and  plus  12J  per  cent,  on  all  wages  earned. 

The  terms  of  reference  to  the  committee  were  as  follows :  — 

(a)  Claim  for  the  application,  to  the  workpeople  concerned 
of  the  award  of  the  Committee  on  Production  of  July  24th, 
1918,  for  the  engineering  and  foundry  trades. 

(b)  Claim  by  the  unions  affected  for  new  card  rates  and 
altered  working  conditions. 

(c)  A  counter-claim  by  the  executive  committee  of  the 
conference  of  municipal  imdertakings  on   wages. 

The  matter  was  referred  by  the  Ministrj-  of  Labour  to  the 
Committee  on  Production  for  settlement,  and  representatives 
of  the  parties  were  heard  on  August  19th  and  October  22nd, 
1918.  The  parties  to 'the  reference  were  the  I.M.E.A.,  re- 
presenta.tives  of  municipalities  and  companies  supplying  elec- 
tricity in  tbe  London  dl'rtrict,  and  electi-ic  tramway  authori- 
ties on  the  one  hand ;  and  the  Electrical  Ti-ades  T'nion.  the 
National  Union  of  Ceneral  Workers,  the  Workers'  Union,  and 
the  National  .Amalgamated  Union  of  Engincmen,  Firemen, 
Mechanics,  Motor-men,  and  Electrical  Workers.  The  com- 
mittee issued  an  award  on  September  6th  dealing 
with  it«n  (a)  of  the  claim.  As  regards  the  new 
card  rates  and  working  conditions,  the  committee  suggested 
to  the  parties  at  tlie  hearing  on  August  19th,  that  this  part 
of  the  claim  should  be  the  subject  of  a.  conference  between 
representatives  of  the  electricity  undertakings  affected,  and 
the  several  trade  unions,  with  a  view  to  ascertaining  to  what 
extent  an  agreement  could  be  arrived  at  thereon.  It  was 
agreed  that  this  course  should  be  adopted.  In  pirrsuance  of 
this  agreement  several  conferences  between  the  parties  took 
place,  as  the  result  of  which  a.  large  measure  of  settlement 
was  arrived  at  in  regard  to  the  various  matters  dealt  with.- 
.\rising  out  of  the^e  discussions  the  parties  intimated  to  the 
committee  that  they  desired  that  any  award  which  might 
ultimately  be  made,  should  not  only  deal  with  outstanding 
points,  but  should  also  confirm,  if  the  committee  deemed 
ht,  the  decisions  come  to  by  agreement  on  various  matters. 
The  committee  in  the  present  award.  No.  2,772,  gives  effect 
to  thi.s  request.    The  iLward  of  the  committee  is  as  follows ;  — 

This  award  shall  apply  to  the  workpeople  concerned  who 
are  employed  in  the  electricity  undertakings  affected  ajid 
who  are  engaged  ia  the  generation,  transmission,  and  dis- 
tribution of  electrical  energy  and  on  the  maintenance  of 
plant  and  cables  in  connection  therewith. 

(I.)    WORKING  CONDITTONR. 
Ilie  working  conditions  shall  be  thwe  set  forth  bel<^s'  : 

(a)  Shift  Work. 
Definition. — Shift-workers  are  employes  who  take  alternate 
shifts,  that  is,  "rotating  shifts."    They  shall  be  regarded  as 
weekly  servants.    Seven   days'  notice  of  termination  of  en- 
gagement shall  be  given  on  either  side. 
Hours  01  Labour. — Eight  hours  shall  constitute  a  shift. 
Seven  shifts  (56  hours)  shall  consti'tute  a  week's  work. 


Overtime. —  limo  worked  in  addition  to  the  normal  .shift, 
which  includes  change  over,  shall  count  as  overtime. 

Uverttmo  shall  be  paid  for  as  follows :  First  two  hours 
ordinary  time,  afterwards  time  and  a-half;  if  men  are  called 
m  time  and  a-half  shall  be  paid. 

-■^U  overtime  work  shall  be  paid  for  on  the  basis  of  actual 
time  worked  after  each  shift,  and  not  on  the  aggregate  basis 
of  a  week's  work. 

Evei-y  man  shall  ha,ve  eight  hours  off  duty  before  com- 
mencing another  shift  when  overtime  is  worked. 

Holiday  Pay. — The  men  concerned  shall  receive  14  days' 
holiday  with  pay  after  12  months'  service.  Double  tiui« 
shall  bo  paid  for  work  on  Chri.stmas  Day.  Good  Friday  andi 
Statutory  Bank  HoUdays  shall  bo  paid  for  at  ordinary  rates. 


(b)  D.w  Work. 

Hours  of  Labour. — 'ITie  hours  of  labour  shall  remain  a^^t 
present. 

Overtime. — Each  day  shall  .stand  by  itself  for  the  piu'pusc 
of  calculating  overtime.  The  first  two  hours  after  the  nor.iial 
hours  of  the  day  have  been  worked  shall  be  paid  for  at  the 
rate  of  time  and  a-quarter,  and  time  and  ii'half  thoreaft.<y. 
Sunday  work  shall  bo  paid  for  at  the  rate  of  double  time. 

If  work  continues  aikT  midnight  the  men  shall  be  paid 
at  the  ovej-time  rate  until  starting  time  next  morning. 

Men  required  to  start  before  their  usual  starting  lime  in 
the  morning  .shall  bo  paid  at  the  rate  of  double  time  up  to 
the  usual  sfearting  time. 

No  man  shall  work  more  than  36  hours  continuously,  meal 
time  included. 

Holiday  Pay. — AU  work  done  on  Ckristmas  Day  and  Good 
Friday  shall  be  paid  for  at  the  rate,  of  double  time.  All  work 
•done  on  Statutory  Bank  Holidays  shall  be  paid  for  .it  the 
rate  of  time  and  a.-half. 

(c)  Day  or  Shift  Work. 

Equal  Rates  for  Men  and  Woyncn. — ^Men  and  women  shall 
be  paid  equal  i-ates  for  equal  work. 

Charge  Hands. — .All  cbarge  hands  shall  receive  a  minimum 
of  Id.  per  hour  extra. 

Existing  Hates. — Where  existing  rates  ai«  better  than  those 
provided  for  under  this  awai-d,  no  change  shall  be  made. 

Dirty  ll'orfc. — When  men  are  required  to  work  on  flue 
(leajning  or  in  accumulator  chambers  with  acid  or  when 
blowing  out  plant  by  compressors,  outride  the  ordinary  sphere 
of  their  employment,  they  shall  be  paid  Is.  per  day  or  shift 
extra. 

HoUdays. — The  holiday  conditions  of  other  than  shift 
workers  shall  remain  as  at  present  except  as  herein  provided. 

Assistants  and  Probationers. — The  following  rates  shall  be 
paid  to  assistants  under  21  years  of  age  on  generating  station 
switchboards  and  in  sub-stations_:^For  the  learning  period, 
10s.  per  week  first  six  months  (probationai-y) ;  15s.  per  week 
second  six  months;  20s.  per  week  third  six  months;  after- 
wards, 75  per  cent,  of  the  minimum  rate  for  the  next  12 
months,  followed  by  an  additional  5  per  cent,  on  the  rate 
per  annum  up  to  the  age  of  21.  The  number  of  probationers 
(learners)  training  on  iswitchboards  shall  not  exceed  the 
number  of  sub-stations  on  the  system,  together  with  three 
per  generating  station.  No  probationer  shall  be  employed 
on  shift  except  imder  the  control  of  the  man  in  charge  of 
the  .switchboard  or  sub-station 

.1  Implication  of  Conditions. — These  conditions  .shall  apply  to 
all  workers  of  21  yeare  of  age  and  over,  subject  to  the  age 
reservation  of  21  years  not  applying  to  imskilled  la.bonrerF 
i>f  18  years  or  over  who  do  not  come  iiiulcr  agreement 
to  probationaj-y  period  of  training.  • 

(n.)    BASIC  E.ATES. 
The  following  shall  bo  the  basic  rates  for  the  grades  of 
employes  set  forth  below  :—''■     ' 

Bat(, 


Orade. 

Electrical  fitter        ) 


Eleotrician 
Electrical  wireman ' 

Jointer        

Pliimber  jointer  . , 

Armature  winder. . 

Mains  foreman     . . 

Cable  ganger 

Pub.  litg.  foreman 

Pub.  litg.  leading  hand. . 

Pub.  litg.  attendant 

Arc  lamp  trimmer 

Installation  inspector   .. 

Meter  insp.  and  tester  . . 

Meter  repairer  (mech'an)    Hd.      „ 

Meter  fixer 8Jd,     ., 

Meter  reader^     . .  8d.       „ 

Overhead  linesman  (skid)    %i.      „ 
Storekeeper  (stk.  ledgers)    oOs.  week. 
Storekeeper  ..        ..    40s.      „ 

Assistant  storekeeper    . .    8d.    hour. 
Tool  storekeeper  (skid.)    50s.  week. 


lOJd.  hour. 

%A.   „ 

Is.  „ 
lOid.  „ 
60s,  week. 
lOd.  hour. 
lOd.  „ 
!IM.  „ 
8d. 

8)d.      „ 
55s.  week. 
lOSd.  hour. 


''    Grade. 

Battery  fitter 
Battery  attendant 
Conduit  system ; 

Leading  hands. . 

Cable  hands 
Fitter's  mate 
Wireman's  mate  . . 
Electrician's  mate 
.Jointer's  mate 
Telephone  electricic 
Telephone  linesman 
Telephone  operator       . .     30t 
Boiler  cleaner  (inc.  rate)    8^( 
iLabourers,  indoor  . .    7d 

Labourers,  outdoor       . .    7.1( 

Cleaner      7(Y 

Ash  hopper,  convey,  men  8.^i 
Coal  handling  (not  trim.)  h3 
Coal  weigher  (not  weigh 

bridge  clerk) 
Shunters  and  tippers    . . 
Gatekeeper 


Rntt. 
lOJd.  hoar. 


(Id. 


Md. 


.Md. 


Switchboard     attendant 

uptoS.OOOKw.  installed  .SOs.  week. 

Above  5.000  KW.  mstaUed  60s. 
Assist,  ditto  or  regulator 

upto5,000Kw.inBtaUed  3.is.      ,, 

Ditto  above  ditto  ..  40s.      ,, 

Fitter  driver       lid.  hour. 

Driver        9iW.     „ 


Operative  Staff.— PowEB  House. 

Assistant  driver  . . 
Turbine  attendant 
Pump  attendant 


Water-softening  plant  I 

attendant  / 

Greaser       . .         . .         ) 

.-Vux.  plant  attendant    / 


Operative  Staff — Boiler  House. 
Leading   stoker,    lOJd.    per  liour ;    stoker,    9d. 
rimmer,  8d.  per  hour. 


per  hoar 
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Operative  Staff — Sob-station. 

Botary  Substations. — Sub-station  iasjiector,  5s.  per  week 
above  highest  rate  paid  to  the  attendants  at  sub-stations 
under  inspection. 

Sub-station  cha/rge  engineer  or  >sub-station  attendant  ;- 

T'nder  1,(X)0  KW.  instaJled,  40s.  jv-r  week;  under  3,(X)*J  KU  . 
installed,  50s.  i>er  week;  ;H,0(K>  k\\.  and  over,  fiOs.  |)ei- 
wvH'k ;  .subject  to  an  additional  5s.  per  week  beiaig  paid  wbeu 
any  oi'  all  of  the  following  conditions  apply  : — 

(a)  Sub-stations  which  are  supplied  from  two  or  more 
generating  stations  in  which  attendants  in  charge  have  to 
ajTachronise  or  parallel  such  generating  stations. 
*  (fc)  Sub-stations  where  the  attendants-  in  charge  are  re- 
spon.sible  for  the  area,  supplied  from  sub-stations  and  have 
to  iscilate  bections  of  the  nt-twork  external  to  sub-.statious 
in  ca.se  any  mishap  occurs. 

Assistant ,  sub-station   attendants  : — 

Under  3,000  kw.  instaUed,  35s.  per-  week;  over  3.000  kw. 
installed,  40s.  per  week. 

In  a.'^ses.sing  the  kilowatts  installed  in  a  rotary  "sub-station, 
the  following  matters  shall  be  taken  into  consideration:  — 

1.  The  battery  capacity  to  be  included  as  part  of  the  sub- 
station equipment. on   the  following  basis:  — 

Traction   Supply. — One-hour  i-ate  of  discharge. 

Gcne-ral  Supply. — Three-hour  rate  of  discharge. 
;     2.  Where  both  rotary  and  static  machinery  is  in  use  in  one 
r  sub-.station  the  capacity  of  both  shall  be  taken  as  the  basis 
of  rotaiy  KW.'s  instaJled  subject  to   tlu'   ^t:iti<     tiansfonuers 
(fonning  part  of  the  rotary  equipment   In m^   r\:  tiided. 

Grade. — Static  Substations— ^ub-staliuu  AUi  ndan.ts.'—Ali 
sizes  under  2,000  kw.,  40s.  per  week;  all  sizes  over  2,000  KW., 
45s.   per  week. 

\^^lere  workmen  other  than  those  referred  to  in  the  above 
clause  are  employed  and  governed  by  other  recognised  trade 
union  rates  and  agreements,  such  rates  shall  be  paid.  This 
understanding  shall  cover  the  following  grades: — Mechanical 
fitter,  boiler  smith,  boiler  titter,  driller,  hammerman,  erane 
driver,  lori-y  driver,  bricklayer's  mate,  carpenter's  mate, 
naY\ies,  scaifolders,  timbeiTuen. 

(m.)    GENERAL. 

It  was  stated  at  the  hearing  on  behalf  of  the  electricity 
undei-taMngs  thait  a  very  large  proportion  of  their  officials  be- 
longed to  anothex  trade  union  known  as  the  Electrical  Powei' 
Engmeers'  Association.  In  the  ca:se  of  the  shift  or  charge 
engineers,  it  was  stated  that  174  out  of  196  belonged  to  the 
latter  union.  It  appears  that  the  E.P.E.A.  is  at  present 
considering  the  submission  of  a  claim  with  respect  to'  the 
raites  of  pay  of  its  members.  The  suggestion  was  made  to  the 
Electrical  Trades  Union  that  representatives  of  the  two 
organisations  should  meet  with  a  view  to  arriving  at  a  line 
of  demarcation  in  regard  to  -their  respective  membership, 
but  this  proposal  was  not  agreed  to  by  the  E.T.U.  The 
committee  has  very  carefully  considered  the  matter,  and  in 
view  of  the  fact,  which  does  not  appear  to  be  in  dispute,  that 
a  great  proportion  of  these  officials  belong  to  an  organisation 
which  was  not  represented  at  the  hearing,  it  feels  a  serious 
difficulty  in  attempting  to  determine  the  rates  of  pay  of 
the  officials.  The  committee  has  accordingly  come  to  the 
conclusion,  and  it  so  finds,  that  in  the  absence  of  a  sub- 
letantial  representation  of  the  section  of  the  employes  affected 
by  this  part  of  the  claim,  no  alteration  shall  at  present  be 
^made  in  the  existing  rates.  It  appears  to  the  committee  to 
be  desirable  that  in  the  first  instance  this  question  should  be 
discussed  between  the  organisation  which  represents  a  great 
majority  of  the  men  involved  and  the  undertakings  them- 
selves. 

The  question  was  raised  at  the  hearing  on  October  22nd 
of  the  definition  of  the  London  district,  to  which  any  award 
which  might  be  made  should  apply.  It  was  suggested  by  the 
unions  that  this  should  be  an  area  covered  Iiy  a  radius  of 
3D  miles  from  Charing  Cross.  The  adoption  of  this  proposal 
would  have  the  effect  of  including  undertakings  not  covered 
by  the  present  reference.  The  committee's  decision  is  that 
the  claim  under  this  head  has  not  been  established. 

The  question  was  raised  on  behalf  of  the  subm'ban  under- 
takings that,  in  view  of  the  different  conditions  obtaining 
in  the  districts  concerned,  special  rates  should  be  fixed  on 
a  lower  ba,sis  than  that  adopted  in  the  case  of  the  imder- 
takings  in  the  central  area.  After  careful  consideration,  the 
committee  has  decided  that  no  distin<'tion  shall  be  drawn 
in  this  respect  so  far  as  regards  the  undertakings  included 
in  the  reference. 

At   the  conference   which  took   place   between   the   parties 

the  question  was  raised  as  to  the  establishment  of  machinery 

for  dealing  with  certain  questions  which  might  arise  in  the 

;  future,  and  it  was  under.stood  that  an  arrangement  on   the 

.  following  lines  was  agreed  upon  :  — 

Pending  the  setting  up  of  district  boards  under  the  pro- 
posed Joint  Industrial  Council  for  the  Electric  Supply  In- 
dustry, it  is  proposed  that  if  anv  quefrtions  arise  with  regard 
to:  — 

1.  The  intent  and  application  of  any  award  of  the  Com- 
luittee,  on  Production, 

2.  Rates  for  additional  grades, 
■'.  Regradin^, 

'!.  Ceneral  questions, 
thi-  iiarties  .shall  confer  after  requisite  notice  has  been  given 
and   endeavour   to   arrive   at   a    mutual   settlement.     Failing 
such  settlement,  any  matters  of  difference  to  be  referred  to 
I  the  Committee  on  Production. 


RAILWAY   COMPANIES. 

The  second  award.  No.  2,773,  refers  to  electricity  under- 
takings— i-ailway  companies  operating  in  the  Londoi)  district. 
The  parties  to  the  reference  were-  the  Railway  Executive 
Committee  on  the  one  hand,  and  the  four  Trade  Unions  above 
iuention^d  on  the  other.  The  claim  submitted  by  the  unions 
.oncemed  was  for  the  establishment  of  new'  card  rates  aufi 
altered  working  conditions.  The  committee  iu  this  award 
deals  both  with  the  mattei's  that  were  agreed  upon  by  the 
parties  and  those  which  have  been  decided  by  the  com 
luittee. 

The  award  applies  to  ejnployes  solely  engaged  in  electricity 
generating  stations  and  sub-stations  and  ob»  high  tensiop 
cables  between  generating  stations  and  sub-stations.  The 
working  conditions  and  the  application  of  the  award  are  the 
.■^me  as  thofe  set  out  in  the  first  award.  No.  2,772,  The 
award  reads  :  • — 

The  committee  in  its  award.  No.  2,772,  of  this  date  with 
respect  to  general  electricity  undertakings  in  the  London 
area-,  prescribes  the  basic  rates  to  be  ob.9erved  in  respect  of  a 
large  number  of  grades  of  employes  concerned  in  the  working 
of  such  undertakings.  The  large  majority  of  such  rates 
w-ere  agreed  ujxjn  between  the  parties  at  conferences  which 
took  place  prior  to  the  hearing  on  October  22nd  of  the 
application  of  the  unions  with  respect  both  to  the  general 
undertakings  and  the  railway  undertakings.  The  question 
of  ra.tes  was  also  the  subject  of  discussion  between  the 
representatives  of  the  railway  companies  and  of  the  unions 
at  dill'erent  conferences,  but  no  agreement  was  arrived  at,  as 
the  companies  were  not  prepared  to  agree  to  the  unifonn 
adoption  of  sunilar  rates  to  those  obtaining  in  general  elec- 
tiicity  imdertakings.  The  general  question  of  the  principle 
involved  in  this  matter,  namely,  the  payment  to  tradesmen 
in  the  employment  of  railway  companies  of  the  same  rates 
as  obtain  for  similar  classes  of  workpeople  in  employment 
outside  the  railways  has  been  the  subject  of  discussion 
between  the  various  railway  companies  and  the  representa- 
tives of  then-  workpeople  for  a  long  time  past,  both  before 
and  since  the  outbreak  of  war.  It  has  also  been  the  subject 
of  reference  from  time  to  time  to  the  committee.  On  all 
occasions  upon  which  the  matter  has  been  brought  forward 
the  railway  companies  have  submitted  that  the  advantages 
of  railway  employment  in  the  shape  of  greater  continuity 
of  service,  cheap  travelhng  facilities,  and  similar  matters, 
and  the  special  sjatutory  position  the  companies  occupy, 
justify  a  distinction  being  drawn  between  the  rates  to  be  paid. 
These  same  arguments  were  advanced  by  the  railway  com- 
panies in  opposing  the  present  claim.  The  committe*^ 
gathered  that  when  the  matter  was  discii^d  at  the  con- 
ference between  the  parties,  the  railway  companies  expressed 
their  willingness  to  make  certa.in  adjustment  of  rates.  Hav- 
ing very  carefully  considered  the  matter,  the  committee  has 
come  to  the  conclusion  that  it  would  not  be  justified  at  the 
present  time  in  disturbing  a  long-staading  and  pre-war 
practice  by  conceding  the  principle  of  the  payment  of  the 
same  rates  to  the  employes  here  concerned  as  obtain  in  the 
case  of  electi-icity  undei-takings  proper. 

The  award  of  the  committee  with  respect  to  this  part  of 
tlie  claim  is  as  follows  : — . 

1.  That  the  claim  for  the  payment  to  the  employes  of  the 
railway  companies  concerned  in  the  present  application  of 
the  same  rates  of  wages  as  obtain  in  the  case  of  the  general 
electricity^  imdertakings  in  the  London  area  is  not  estab- 
lished. 

2.  This  decision  is  without  prejudice  to  the  matter  being 
further  discussed  between  the  parties  with  a  view  to  such 
readjustments  in  rates  being  agreed  upon  as  may  be  neces- 
saiw '  iaving  regard  to  the  special  conditions  of  railway  em- 
ployment. 

Both  awards  take  effect  as  from  the  beginning  of  the  first 
full  pay  after  August  19th,  1918,  and  are  signed  by  William 
W.  Mackenzie,  J.  Duncan  Elliott.,  and  F.  S.  Button,  and 
dated  November  8th,  1918,  H.  J.  Wi].son  being  the  secretary, 
at  0,  Old  Palace  Yard,  S.W.  1. 


CORRESPONDENCE. 

Letters  received  by  us  after  5  P.M.  ON  Tuesday  cannot  appear  until 
the  following  week.  Citrrespo^tultnts  shmild  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  hare  the  mrUer^s  name  and  address  in  our  possession. 


"  Fraternity  " — or  Tyranny? 

.\s  one  having  an  enthusiastic  intei'est  in  the  well-being  of 
mortals  who  work  for  their  living,  especially  in  the  electrical 
industry,  I  venture  to  ask  you  to  insert  the  following  com- 
ments re  the  remarks  put  forward  in  the  letters  of  Brother 
Webb  and  Mr.  John  Vincent,  in  your  issues  of  October  25th 
and  November  1st. 

In  the  first  instance,  the  idea  Brother  Webb  has  instituted, 
in  possibly  approaching  other  trade  union  secretaries  to  in- 
quire into  the  E.P.E.A.'s  credentials,  is  an  excellent  one,  and 
ishould  prove  a  great  factor  in  somewhat  bearing  the  air,  and, 
further,  I  sincerely  hope  Brother  Webb^^ftgil  allow  these  re- 
marks to  be  a  notice  to  other  doubtful  secretaries  to  do  like- 
wise, and  would  remind  Brother  Webb  that  once  -upon  a 
time  a  certain  man  called  a  trained  body  of  men  "  A  Con- 
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teinptible  Armv.  '  Histoiic-al  instances,  however,  have  a 
habit  of  repeatinj  themelves,  with  the  all  too  well-known 
finale.  ,  »-  u 

In  regard  to  Mr.  Vincent's  letter  in  your  issue  of  November 
1st,  I  believe  I  am  correct  in  stating  that  the  A.E.S.E.  was 
resuscitated  for  obvious  reasons  by  far-seemg  men.  the  major- 
ity of  whom  were  uot  lut'mbers  of  the  existiiiti  A.E.S.E  ,  but 
who  saw  the  need  of  an  organisation  for  their  particular  class. 
which  they,  as  everyone,  have  every  right  to  do  without 
i|ue8tiou. 

r  think,  therefore,  that  Brother  Webb  .should  appreciate 
the  fact  that  a  body  of  educated  men  (fonuing  the  nucleus 
of  the  future  chiefs),  who  admittedly  control  the  destinies, 
to  a  very  large  extent,  of  the  members  of  his  association, 
have  organised  tlieiu.selves  to  better  their  conditions  in  a 
manner  they  consider  compatible  with  their  position,  and 
which  organisation  ha.s  saved  him  the  worry  and  trouble. 

Therefore,  I  would  ask  Brother  Webb  to  kindly  allow  those 

who.  in  the  majority  of  cases,  have  had  to  light  hard  for  the 

iwsition  they  now  hold  the  credit  of  being  able  to  insist  as 

a  body  that  their  demand  for  better  conditions  be  acceded  to. 

E.    Napier   Chri^mas. 

Highbury,  N,  5,  November  12th,  1918.  ^ 

I  think  "Unity's"  suggestion  a  good  one.  However,  I 
presume  both  the  E.P.E.A.  and  the  E.T.U.  would  consider 
it  'beneath  theii'  dignity  to  approach  each  other.  I  suggest 
that  you.  Mr.  Editor,  should  invite  both  sides  to  meet.  To 
any  unbiased  person  it  is  obvious  that  there  is  ample  room 
for  both,  as  it  is  just  as  undesii-able  that  an  engineer  should 
belong  to  a  mechanic's  trade  union  as  it  is  that  a  mechanic 
should  belong  to  an  engineer's  association,  but  there  is  no 
earthly  reason  why   their  aims  should  clash. 

Borough   Electrical   Engineer. 

Novemhei:  9th,  1918. 

[The  suggestion  that  both  sides  should  meet  has  already 
been  made  bv  us  on  p.  362  of  our  issue  of  October  18th, 
1918.— Eds.  Elec.  Rev.] 


In  a  technical  journal  it  ought  to  be  unnecessary,  but  for 
the  purpose  of  my  letter  it  may  be  as  well  to  point  out  that 
during  the  four  years  of  wax  the  electrical  industry  has 
leaped  forward  at  a  rate  of  development  which  pre-war 
methods  of  advertising  had  not  effected  in  30  years. 

■■  Electric  power  is  so  necessary  to  industry  and  comfort 
that  it  must  be  taken  in  hand."  This  invaluable  publicity 
from  the  hps  of  the  Prime  Minis-ter  of  England  on  Saturday 
last. 

For  the  purposes  of  increased  productivity,  to  make  good 
the  material  losses  of  the  comitry,  it  is  necessary  that  all 
tections — employers,  management,  and  worker.s — ghould  ex- 
tend themselves  to  ensure  that  this  most  im]xatant  factor, 
the  electrical  industry,  is  organised  and  reatly  for  service 
at  the  highest  efficiency. 

There  should  be  unanimity  of  effort,  as  it  is  true  that  the 
success  of  those  engaged  in  any  industry  can  follow  only 
on  the  success  of  that  industry.  Thei-e  are  hopes  that  by  the 
new  councils  set  up.  no  section  will  be  permitted  to  take 
unfair  advantage  over  another. 

It  is  to  be  regretted  that  in  the  flcxidtide  of  success  there 
should  be  troubled  water.  Some  electrical  workers  are 
threatening  to  take  drastic  action  if  within  a  specified  time 
certain  engineers  do  not  join  the  E.T.U.  in  preference  to  the 
E.P.E.A.    Such   pettiness  ought  not  to  be. 

If  these  incidents,  which  have  occurred  in  the  provinces 
and  now  are  happening  in  the  Metropolis,  are  merely  guerrilla 
actions  of  irresponsibles,  it  is  the  duty  of  the  governing  body 
of  the  E.T.U.  to  end  them ;  if  they  are  the  considered 
stratagem  of  those  in  authority,  then  it  would  be  well  for 
them  to  reconsider  if  such  coercive  tactics  are  likely  to 
advantage  the  industry  and  the  members  of  their  union. 
It  niay  be  made  public  now  that  no  member  of  the  E.P.E.A. 
will  be  intimidated  into  joining  the  E.T.U.  If  the  Bolshevist 
methods  continue,  and  it  were  somehow  to  occur,  which 
is  surely  imUkely.  that  these  had  any  authoritative  support, 
the  members  of  the  E.P.E.A.  would  oppose  it  to  the  utmost 
of  their  power.    The  time  has  come  for  peace. 

Both  the  E.P.E.A.  and  the  E.T.U.  have  their  utility, 
their  line  of  demarcation  is  clear,  and  their  co-existence 
ought  not  to  turn  either  aside  from  the  main  purpose  of  its 
existence. 

W.  Arthur  Jones, 

Hon.  General  Secretary, 
Electrical  Power  Engineers'  Association. 

London,  S.W.,  November  19th,  1918. 


[We  cannot  but  regard  the  action  attributed  to  the  mem- 
bers of  the  Electrical  Trades  Union  with  profound  regret; 
at  a  time  when  co-operative  effort  and  fraternal  harmony 
are  most  necessary  to  the  progress  of  the  industry,  it  is 
most  unfortunate  that  discord  should  be  accentuated,  and 
we  trust  that  calmer  counsels  wnll  prevail.  It  is,  of  course, 
unthinkable  that  a  nation  which,  at  the  cost  of  immense 
iacrifioes,  has  just  succeeded  in  securing  the  freedom  of  the 
world  would  sanction  the  destruction  of  individual  liberty 
which  ia  implied  by  the  policy  in  question.— Eds.  Eleo. 
Bbv.] 


The  E.P.E.A.  and  the  Electrical  Industry. 

.After  the  manner  in  which  the  E.P.E..\.  has  been  trumpe 
ing  abroad  their  many  virtues  as  representing  all  clasK 
of  electrical  engineers,  I  think  the  following  facts  should  b 
given  as  wide  publicity  In  spite  of  the  E.P.E.A. 's  assertio 
that  thev  represented  the  electrical  industry  when  the 
were  out  to  smash  the  A.B.E.E.  they  are  now  purely  n 
pie.sentiuivf^  <il  electric  supply  ouly.  Th*y  have  now  repi 
diated    repre.seiitation   of   manufacturing  electrical   engineer; 

This  is  a  vital  point  for  those  enginncrs  who  have  ahead 
joined  the'E.P.E..'^.,  and  others  who  are  now  not  represente' 
by  any  other  asisociajion  covering  the  electrical  industrj 
The  A.B.E.E.  whom'  the  E.P.E.A.  considered  8upertluoV| 
did  have  a  manufacturing  section  as  well  as  supply.  'Nofl 
having  exploited  the  electrical  manufacturing  engineers  t 
gaiii  their  points,  the  E.P.E.A.  have  reverted  to  the  nadrc 
lirmts  of  their  old  title  of  A.E.S.E,  In  effect  E.P  E.A.  : 
(•amouflage  for  A.E.S.E. 

Cainoiitluge, 

Nvccmicr  Mh,  1918. 


Work  Without  Pay. 

In  the  main  I  agree  with  Mr!  Hewlett.  I  liavc  iiothin 
to  complain  of  with  regard  to  courtesy  and  sympathy  froi 
the  heads  of  the  Coal  Mines  Depai-tment,  with  whom  I  hav 
come  in  touch.  I  know  Mr.  Wilson  personally,  and  have 
great  re.six>ct  for  him. 

\yhen  I  was  asked  to  act  as  district  engineer  on  a  voluntar 
basis,  I  was  pleased  to  do  so,  as  I  considered  the  wor 
would  be  in  the  national  interest;  and  I  shall  still  do  th 
work  to  the  best  of  my  abiUty. 

However,  I  still  adhere  to  my  opinion  that 'if  the  transpoi 
officers  and  fuel  overseers  are  paid,  the  district  engineei 
should  be  treated  in  the  same  manner. 

As  regards  the  remarks  of  "District  Engineer  No.  2, 
I  certainly  knew  on  what  terms  ray  .services  were  to  b 
rendered,  but  I  did  not  know  at  the  time  that  road  transpoi 
officers  and  fuel  overseers  were  to  be  appointed  on  entirel 
different  terms. 

Also,  I  eerved  in  the  South  African  war  as  a  volunteei 
and,  therefore,  it  is  hajdly  fair  to  put  me  in  the  sam 
category  as  those  who  desire  to  make  capital  out  of  I'hei 
country's  trouble. 

District    Engineer. 

November  8th,  1918. 


Smooth   versus   Undercut   Commutators. 

In  common  with  your  correspondent,  Mr.  (.'..  S.  Hiiyei'f 
I  also  was  interested  in  the  article  mentioned,  and  c(jnside 
a  smooth  commutator,  with  the  tieatment  given,  the  bes 
tjohition  of  a  rather  unique  problem.  With  machines  whic, 
can  be  stopped,  say,  once  a  month,  however,  undercuttin 
possesses  important  advantages.  My  experience  has  bee 
that  undercutting  is  almost  a  cure-all  for  troublesome  com 
mutators.  The  chief  precautions  are:  Don't  c'ut  deeji;  don' 
leave  high  mica  on  either  side  of  cutting  tool,  i.e.,  cut  th 
full  width ;  examine  closely  to  see  that  this  is  done,  as  i 
is  illusive.  With  these  precautions  a  commutator  will  nil 
for  weeks  without  attention.  When  sufficiently  skilled  labou 
is  available,  an  occasional  dab  with  a  clean  linen  rag  is  ai 
advantage.  I  have  had  a  number  of  dynamos  and  motor 
under  my  caje,  including  both  "prehistoric"  and  modem 
and  have  never  had  one  which  did  not  yield  to  the  abov 
treatment.    I  have  never  used  abrasives  on  the  commutator 

L.  Bradburn, 

Ashton-under-Lyne,  November  16th,  1918, 


With  reference  to  the  correspondence  on  the  above  subject 
our  experience  is  that  smooth  commutators  are  more  satis 
factory  than  undercut  commutators,  as  we  find  that  th-i 
latter  become  choked  with  carbon  and  copper  dust,  and  canal 
short  circuiting,  as  mentioned  by  Mr.  Buyers.  Moreover,  W' 
find  that  motors  with  undercut  commutators  are  more  now: 
than  motors  having  smooth  commutators,  the  undercuttini 
of  the  commutator  producing  a  distinct  hum. 

We  also  find  that  commutators  built  up  with  pure  mia 
are  more  satisfactory  than  those  in  which  buOt-up  mici 
plates  are  used.  It  is,  no  doubt,  cheai)eri  to  use  built-up  mice 
plates,  as  the  latter  can  be  purchased  t6  any  desired  gauge 
and  of  uniform  thickness,  while  pure  mica  has  to  be  si)li 
and  carefully  gauged  by  hand.  We  find,  however,  that  witl 
built-up  mica  insulation,  the  heat  generated  in  the  commu 
tator,  and  the  sparking,  cause  the  resinous  matter  in  tli' 
built-up  mica  to  carbonise,  with  the  result  that  short-circuit 
ing  takes  place  between  tlie  bars  of  the  commutator. 

We  would  suggest  that  makers  of  the  various  brands  o 
micanite  should  look  into  this  matter,  and  endeavour  t< 
produce  a  built-up  plate  which  will  not  carbonise  througl 
any  heating  or  sparking. 

E.  P.  AUam  &  Co. 

E.  P.  Allam. 

hoadan,  W.C.,  Hovember  ISth,  191S. 
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In  your  issue  of  the  loth  inst.,  C.  S.  Buyers  wishes  for 
views  of  those  who  have  experienced  trouble  with  undercut 
or  smooth  commutators;  perhaps  the  following  may  be  of 
interest  to  some  of  your  readers.  In  my  experience  with 
D.C.  machines  I  have  had  both  smooth  and  undercut  ccan- 
mutators  to  deal  with,  and  I  must  say  that  the  former  have 
always  given  more  satisfaction. 

In  the  case  of  smooth  commut^ators,  the  mica  was  always 

examined  after  an  appreciably  long  run,  and  if  found  higher 

than   the  segments,   it  was  carefully"  trimmed   down   to  the 

level  of  the  commutator.    This  I  found  the  most  satisfactory 

•  way  of  getting  good  commutation. 

In  the  case  of  undercut  commutators  I  have  always  experi- 
enced trouble  and  difficulty  in  avoiding  sparking  and  over- 
heating of  the  armature  When  the  mica  is  cut  down — even 
1/16  or  i  of  an  inch — the  space  between  the  segments  cannot 
be  kept  perfectly  free  from  carbon  and  coi>ppr  dust;  and  if 
(111  from  the  bearings  happens  to  get  between  the  segment.^, 
with  the  carbon  and  copjier  dust,  it  would  short-circuit  the 
aiiiiature  coUs. 

To  quote  an  actual  case.  The  exciter  'of  an  alternator 
had  the  mica  cut  down  to  about  J  in.,  the  armature  was 
found  to  get  very  warm,  and  on  one  occasion  several  coils 
«ere  unsweated  .at  the  lugs.  The  brushes  were  kept  well 
tiimmed,  but  sparking  could  not  be  avoided,  and  after  a 
day's  run  the  brushes  were  found  to  be  chipped  in  various 
places.  In  time,  owing  to  continual  sparking,  pits  formed 
on  the  coHiwutator.  and  the  edges  of  the  .segments  became 
rough  and  worn ;  the  former  were  continually  being  filled 
with  commutator  cement,  which  gave  ven'  imsatisfactory 
]es\ilts.  and  the  latter  could  not  easily  be  remedied,  and 
thus  difdeulty  was  always  experienced  in  exciting  the  field 
of  the  A.C.  machine.  Had  the  mica  been  kept  trimmed  with 
the  commutator  this  trouble  would  probably  have  been 
avoided,  and  more  satisfactoiw  results  obtained. 

C.  C.  Sleigh. 

West  Kenfeington,   November  ISth,  1918. 


LEGAL 

B.VBLow  Bkos.  v.  Thom.as  &  Eeg.43. 
Mr.  Mum  M.^cke.nzie,  High  Court  Official  Referee,  on  Mon- 
day, Mov.  18th,  heard  an  action  in  which  Messrs.  Barlow 
Bros.,  electrical  engineers  and  fitters,  of  Brunswick  Eoad, 
City  Eoad,  sought  to  recover  from  Messrs.  Thomas  &  Regas 
the  Sinn  of  £105  10s.  8d.  for  work  done  and  materials  sup- 
plied in  connection  with  the  erection  of  a  skin-dressing  plant. 

Mr.  Lort  WiUiams  appeared  for  the  plaintiffs;  the  defen- 
''■;nts,   although    they    had    put   in   a   plea   of   contiuct,    did 

:   appear,  and  the  case  was  consequently  taken  as  an  un- 

'.•'uded  action. 

L'ounsel  for  the  plaintiffs  said  that  tlie  defendants  had 
ilinitted  indebtedness  to  the  amount  of  £oS,  which  they 
^aid  was  the  contract  price,  and  the  only  issue  was  whether 
there  was  a  contract  or  not.  A  portion  of  the  balance  of  the 
claim  was  for  electrical  work  done  by  the  plaintiff's  to  de- 
fendants' orders,  which  had  nothing  whatever  to  do  with 
the  original  work  which  the  plaintiffs  were  engaged  to  do, 
\\  liich  had  relation  to  the  erection  of  the  skin-dressing  plant 
(inly,  and  as  to  which  judgment  had  already  been  obtained 
umler  order  14.  The  plaintiti's'  case  was  that  thei;e  was  no 
(.jutract  for  any  fixed  sum,  and  that  the  price  charged  for 
till'  work  which  they  had  done  was  fair  and  reasonable. 

.\Ir.  H.  M.  Harris,  manager  to  Messrs.  Barlow  Bros., 
(■i'>ved  having  received  an  order  from  the  defendants  to  fix 
up  the  skin-dressing  plant,  and  said  that  there  was  no  agree- 
ment as  to  the  price  at  which  the  work  should  be  done,  nor 
was  there  any  contraet.  WhQe •  the  work  was  being  pro- 
ceeded with  the  defendants  gave  an  order  to  repair  the  motor 
for  the  plant  ajid  connect  it  with  the  new  plant.  That 
work  was  done,  and  the  charge  for  it  was  .£29  4s.  9d.  They 
also  did  work  in  connection  wifh  the  lighting  of  the  premises 
for  which  £9  10s.  and  £8  10s.  6d.  were  claimed.  That  work 
was  also  outside  the  original  order.  The  whole  of  the  work 
was  done  under  his  supervision,  and  the  prices  charged  were 
fair  and  reasonable. 

The  Offical  Referee,  in  giving  Judgment  for  the  plaintiffs 
for  the  amoimt  claimed  (£105  10s.  3d.),  with  costs,  said 
that  as  the  plaintiffs  had  already  been   paid   £58  execution 

•uld   be  Urnited   to  the  balance  of  £47  10s.   3d.,   and   the 

Is  would  be  on  the  High  Court  scale. 

Judgment   was  entered   accordingly. 


SOUTH     SHIELDS     ELECTRICITY     SUPPLY. 


Thii  future  of  the  electrical  undertaking  was  discussed  at 
the_  South  Shields  Council  on  November  4th  under  the 
chairmanship  of  the  Mayor  (Aid.  Wm.  Allon).  The  elec- 
trical committee  reported  at  length  on  the  subject  of  the 
power  supply  and  the  correspondence  and  negotiations  with 
Mr.  W.  B.  Gridlev,  Director  of  the  Electric  Power  Supply, 
on  the  question  of  the  extension  of  plant  and  the  proposal 
for  the  Corporation  to  take  bulk  supply  from  the  Newcastle 
Electric  Supply  Co. 


.'Vld.  Henderson,  chairman  of  the  Electrical  Committee, 
moving  the  adoption  of  the  report,  referred  to  the  pro- 
posal to  install  new  plant  and  make  alteration.s  to  the  old 
to  increase  its  capacity,  and  to  the  efforts  of  the  borough 
electrical  engineer  to  get  the  sanction  of  the  Ministry  of 
Munitions  and  the  Local-  Government  Board  to  borrow'  th.- 
money.  Those  two  bodies  made  it  quite  clear  that  befort- 
anything  could  be  done  it  would  be  necessary  to  obtain  the 
approval  of  the  Director  of  Electric  Power  Supply. 

Both  Col.  McLellan  and  Mr.  Gridley  contended  that  the 
Corporation  should  endeavour  to  purchase  a  supply  of 
electricity  rather  than  install  additional  plant.  Ultimatelv 
a  quotation  by  the  N.E.S.  Co.  on  a  sliding  scale  basis  was 
duly  considered.  The  committee  was  not  satisfied;  it  would 
have  had  to  pav  the  company  more  per  unit  than  it  would 
have  cost  the  Corporation  to  generate  it.  The  deputation 
.'ippointed  by  the  Council  waited  on  the  Director  of  Electric 
Power  Supply,  who,  however,  maintained  that  the  Cor- 
poration had  not  established  its  case,  and  that  it  should 
endeavour  to  come  to  terms  with  the  supply  company. 
The  N.E.S.  Co.  later  agreed  to  enter  into  a  short-period 
agreement,  and  to  supply  energy  at  a  figure  10  per  cent, 
below  the  Corporation's  own  generating  costs,  but  on  con- 
dition that  the  Corporation  paid  for  the  cost  of  extending 
a  cable,  and  that  it  should  install  the  necessary  converting 
plant.  There  was  nothing  to  be  gained  so  far  'as  the 
Corporation  was  concerned  by  such  an  ;irrangement,  and 
the  committee  turned  it  down,  as  the  plant,  involving  an 
expenditure  of  nearly  ^10,000,  would  be  of  no  use  to  the 
undertaking  at  the  end  of  the  period  of  agreement.  Mr. 
(iridley  was  urged,  under  the  circumstances,  further  to 
consider  the  proposal  to  install  new  plant.  He  replied  that 
the  case  had  been  presented  to  the  Electrical  Service  Com- 
mittee— a  committee  recently  set  up  bv  the  War  Priorities 
Committee — and  after  full  consideration  it  had  decided  that 
it  would  not  be  desirable  further  to  extend  the  generating 
station  at  the  moment,  and  that  the  arrangements  for 
taking  a  bulk  supply  should  be  completed. 

As  a  result  of  further  interviews,  permission  was  given 
the  Corporation  to  install  at  least  one  new  boiler  to  enable 
the  steam  plant  to  be  run  satisfactorily,  at  a  cost  of  J7,500. 
"  subject  to  terms  being  completed  for  purchasing  the  bulk 
supply  recently  under  consideration."  The  advantage 
which  the  Corporation  would  get  from  this  arrangement 
w-ould  be  1,000  kw.,  which  would  have  cost  ^£17  per  kw. 
On  the  other  hand,  had  the  Corporation  installed  its  own 
plant  entirely  at  a  cost  of  .£40,000,  it  would  have  had  avail- 
able 3,000  KW.,  the  average  price  of  which  worked  out 
at  .£13  per  kw. 

The  committee's  report  was  adopted,  and  it  w^as  resolved: 
"  That  the  Council  be  recommended  to  decline  to  fall 
in  with  the  decision  of  the  Director  of  Electric  Power 
Supply,  which  will  have  the  efl'ect  of  forcing  the  Corpora- 
lion  to  take  a  supply  of  electricity  from  a  private  compan\- 
having  a  monopoly  of  supply  in  the  adjoining  area,  being 
of  opinion  that  such  a  course  would  be  unfair  and  prejudi- 
cial to  this  municipality  which  has  supplied  electricity  in 
-  .South  Shields  for  22  vears  to  the  satisfaction  of  the  public, 
and  particularly  in  view  of  the  recent  findings  of  the  De- 
partmental Committees  and  the  possible  proceedings  arising 
thereout,  and  they  recommend  the  Council  to  authorise  this 
committee  to  take  every  possible  step  to  obtain  the  sanction 
of  the  Government  departments  to  the  necessary  extension 
of  plant  to  meet  the  demands  for  electricity." 


BUSINESS  NOTES. 


The    F.B.I.  War  Congratulations. — The  following  very 

felicitously  expressed  congrratulatory  war  messages  from  the  F.B.I., 
sent  on  Xovember  13th.  are  self-explanatory  : — 

The  members  of  the  Federation  of  British  Industries  representing  the  great 
body  of  the  manufacturers  of  this  country,  desire  to  offer  to  His  Majesty  the 
King  their  respectful  homage  and  congratulations  upon  th.e  wonderful  succebs 
which,  has  crowned  the  efforts  of  the  British  Empire  and  her  Allies  in  the 
struggle  which  has  been  brought  to  such  a  glorious  conclusion. 

The  members  of  the  Federation  of  British  Industries  desire  to  offer  to  the 
Forces  of  the  Crown  of  all  three  services,  and  from  every  part  of  the  Empire, 
profound  appreciation  and  thanks  for  tlie  superb  courage  and  endurance  with 
which  they  have  borne  the  terrible  trials  of  the  past  four  years. 

The  members  of  the  Federation  of  British  Industries  tender  to  the  Right 
Honourable  D.  Lloyd  George,  the  Prime  Minister,  an  expression  of  their 
sincere  admiration  and  thanks  for  the  magnificent  courage,  steadfastness  <5f 
purpose,  energy,  and  skill  with  which  he  has  guided  the  Nation  through  years 
of  the  gravest  difficulty  and  anxiety  to  final  victory. 

The  members  of  the  Federation  of  British  Industries  desire  to  express  their 
sincere  and  hearty  appreciation,  which  is  based  upon  actual  knowledge  and 
experience,  of  the  loyal  and  devoted  service  which  has  been  given  by  the  stafls 
and  workpeople  of  the  manufacturing  and  business  establishments  of  this 
country  throughout  the  period  of  hostilities,  which  has  contributed  in  such 
great  measure  to  the  success  oi  the  Allied  cause. 


Munitions  Orders  Revoked. — The  Minister  of  Muuitions 

has  issued  an  Order  revoking  the  Order  of  December  12th,  1917, 
prohibiting:  the  employment  of  certain  classes  of  munition  workers. 
The  Machine  Tools.  A:c.,  Orders  of  August  2Sth,  HU6.  June  5th. 
1917,  and  April  ir»th.  191S.  have  also  been  revoked  so  far  as  they 
relate  to  second-hand  articles. 

Import  Prohibitions  Removed. — In  the  Board  of 
Trade  Journal  for  November  1-Ith  will  be  found  a  lengthy  list  of 
articles  for  which  a  jjeneral  licence  to  permit  of  importation  has 
been  issued. 
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Trading   with   the    Eaemy. — The   Londun  ilazettf  for 

November  loth  contains  further  additions  to  the  Jista  of  persons 
and  bodies  in  the  foliowinp  countries  with  whom  trading  is  pro- 
dibited  ■  —  Arirentina,  Brazil  Chile,  Cuba,  Denmark,  Mexitxv, 
.Morocco.  Netherlands.  Setherland  Kant  Indies,  Spain,  Venezuela 

A  Swedish  Consolidation.— It  is  aixirusl  fioni  .SUxk- 
hulm  that  the  .\Ilm;ina  Svensku  Elektricitiits  .A.B.  are  Dro|)08in;r 
to  absorb  their  subsidiary  companies,  and  to  raise  their  share 
capital  for  this  purpose  by  £1,373,000,  thus  brin-rinfr  the  total 
to  £3.:>71,iiOy. 

The  A.E.G.  and  the  Ukraine.— The  A.E.G.,  of   Berlin. 

lias  registered  in  that  city  a  company,  under  the  title  of  the 
Ckrainische  .Mlfremeine  Elektrizitiits  G.m.b.H..  of  Berlin,  with  a 
share  capital  of  £15.000. 

New  Works  In  Spain. — '^"r  Spitnish  correspondent  says 
that  Messrs.  Pirelli  have  under  consideration  the  construction  of  a 
factory  in  Bilbao  for  the  manufacture  of  all  kinds  of  rubber  and 
asbestos  packing. 

For  Sale. — Reddit^h  ('oi'ix)ration  has  for  disjxjsal  a 
Babcock  \  Wilcox  boiler,  workiny^  pressure  160  lb.,  with  a  Foster 
superheater.  Particulars  are  jjiveu  in  our  advertisement  pages 
to-day. 

Catalogues  Wanted. — A  correspondent — Lieut.  Swinford- 

Ilarrison,  O.C.  Workshops,  1019,  M.T.  Co.,  Mesopotamia — asks  for 
catalogues  of  wireless  apparatus  and  sets  (to  work  with  3-KW. 
dynamo.  110  volts);  catalogues  of  dynamos,  suitable  to  be 
driven  by  belt,  from  30-35  H.p.  lorry  engine  (petrol)  ;  catalogues 
of  bells  and  fittinfis  ;  catalogues  of  iKjrtable  and  intercommuni- 
cating telephones  and  fittings. 

Auction  Sale. — Messrs.  Debenham,  Stork  &  Co.  will 

sell  by  auction,  on  November  29th,  at  King  Street.  Covent  Garden, 
by  order  and  account  of  the  Marshal  of  the  Admiralty,  a  large 
quantity  of  miscellaneous  goods,  including  about  50  dozen  electric 
globes.  &c.     See  advertisement  pages  to-day. 

American  Reconstruction. — The  financial  correspondent 

of  the  Dii'iUj  Telegraph  at  New  York  says  that  the  U.S.  Government 
is  making  every  effort  to  prepare  a  careful  programme  of  recon- 
struction which  will  avoid  economic  and  industrial  depression,  and 
it  seems  likely  that  a  Commission  will  be  appointed  to  guide  the 
nation's  convei-sion  from  war  to  peace.  Officials  are  convinced  that 
so  long  as  the  transition  is  gradual,  factories  and  the  workers 
engaged  in  war  production  can  be  diverted  to  constructive  industries 
without  much  disturbance.  As  an  instance  of  the  trade  boom 
ahead,  it  is  mentioned  that  France  alone  will  require  10,000.000 
tons  of  structural  steel  from  .\merica. 

Steel    Makers'   Restrictions   Eased. — The    Ministry  of 

Munitions  announces  that,  until  further  notice,  iron  and  steel  makers 
are  at  liberty  to  accept  and  execute  orders  for  iron  and  steel  ranking 
for  priority  below  Class  B,  subject  only  to  conditions  shortly  to  be 
issued,  as  regards  prices,  and  to  the  Order  as  to  priority  dated 
March  8th,  1917.  For  this  purpose  the  operation  of  such  clauses 
of  the  Control  of  Steel  Supplies  Order  of  November  20th.  1915  (as 
amended  by  Order  of  December  4th,  1917),  as  prohibit  the  manu- 
facture of  iron  and  steel  for  orders  ranging  below  Class  B,  is 
suspended. 

Co-operative   Export  Trade. — Like  most  of   our  great 

trades,  the  section  dealing  with  hardware  has  suffered  a  heavy  loss 
in  exportation  during  the  la.st  few  years.  And  proljably.  like  others, 
it  will  only  be  revived  by  means  of  very  special  efforts.  One 
scheme  that  has  been  prepared  by  Mr.  G.  W.  Goodchild,  of  Eagle 
Street,  Southampton  Row,  London,  W.C.,  now  lies  before  us.  It  is 
based  on  the  principle  of  co-operation  in  the  reorganisation  of  tool 
and  cutlery  exports,  and  involves  the  formation  of  an  export 
association  amongst  those  in  the  trade,  under  the  leadership  of  a 
firm  of  merchants  having  the  necessary  experience  of  international 
trade,  markets  and  finance,  without  being  manufacturers,  and  thus, 
as  the  pamphlet  before  us  says,  "  unavoidably  more  or  less  biased.' 
Sample  exhibitions  in  all  industrial  and  trade  centres  in  certain 
ierritoriea,  the  holding  of  local  stocks,  the  appointment  of  general 
agents,  and  the  opening  of  a  London  headquarters,  are  all  parts  of 
the  project  which  it  is  proposed  to  develop  as  a  self-supporting 
undertaking,  managed  by  Mr.  Goodchild  on  a  percentage-profit 
basis. 

Catalogues   and   Lists.— The    "Z"   JIlectric   Lamp 

Manuiactubin-s  Co.,  Ltd.,  Southfields,  London,  S.W.  18.— Price 
stock  list  (in  folder)  of  their  accessories  and  lighting  sundries- 
adaptors,  battery  material,  bell  pusher  and  wire,  ceiling  roses, 
lampholders,  fans,  fires,  shades,  switches,  pocket  lamp  material 
and  various  other  lines.  The  folder  is  for  permanent  use,  as 
revised  editions  of  the  list  are  to  be  issued  monthly. 

Thk  B.E.  Co.  (of  London  and  Birmingham),  Ltd.,  Mansion 
House  Chambers,  Loudon,  E.G.  4.— Illustrated  price  leaflet  of  the 
'  Beco  "  combination  electric  radiator  and  stove  (convertible),  and 
of  '  Hendon  "  drawn-wire  lamps. 

Messrs.  Hiogs  Bro.s.,  Summer  HUl  Street,  Birmingham.— 
Stock  list,  with  prices,  of  shunt-wound  motors. 


Dr.   Addison's    Speech    on    Raw   Materials    and    the 

NaiiODai  Factories.— In  the  course  of  his  speech  in  the  House  ot 
Commons  on  November  12th,  the  Minister  of  Reconstruction  said 
that  he  estimated  war  stores  would  probably  realise  about 
£ .'itXi.0OO,00>i  The  Shipping  Controller,  who  was  in  touch  with 
the  work  of  supplies  of  raw  material,  had  prepared  a  tonnagi- 
programmi!  which,  he  believed,  was  already  in  operation.  The 
Controller  hoped  to  issue  in  about  ten  days'  time  a  revised  freight 
rate  O'.c  war  risk),  which  was  very  necessary  to  give  security.  The 
tonnage  programme  was  drawn  up  ou  essential  raw  materials 
exclusively  :  he  was  not  sjieaking  of  luxuries. 

'■  The  country  will  desire  to  know  at  the  present  juncture  what 
stocks  of  raw  material  are  available  for  peace  production,  and 
what  preparation  has  been  made  to  supplement  these  stocks  by  im- 
portation during  the  difficult  year  that  lies  before  us.  1  will  deal 
first  with  metals,  especially  those  which  are  most  vital  to  our 
industrial  wtlfare — namely,  iron  ore,  ])ig-iron,  and  steel.  There 
has  been  a  great  increase  in  our  capacity  for  the  Utilisation  of  home 
ore.  and  arrangements  are  being  made  by  the  Shipping  tJontroller 
which  will  render  it  possible  to  iniixjrt  as  large  a  quantity  ot 
foreign  ore  as  was  imported  prior  to  the  war.  It  is  proposed  to 
release  iron  and  steel  forthwith.  The  difficulties  which  may  arise 
owing  to  the  fact  that  through  the  exigencies  of  war  the  price 
of  steel  now  stands  at  an  artificial  level  have  not  been  overlooked, 
and  it  is  intended  to  continue  Orders  fixing  for  a  period  a  maximum 
price  for  steel,  though  this  may  involve  continuing  some  measure 
of  Government  assistance  for  that  period. " 

With  regard  to  other  metals,  there  was  a  sufficient  supply 
available  to  render  it  possible  to  release  some  from  control 
now,  and  nearly  all  the  rest  Avithin  six  months.  "  I  am  con- 
vinced after  a  close  survey  of  the  position  that  we  shall  be 
able  to  meet  the  demands  which  reconstruction  will  make  on 
our  resources.  But  while  I  am  satisfied  that  there  will  be  enough 
for  all  if  it  is  equitably  divided,  there  must  be  no  selfish  attempts 
on  the  part  of  individuals  to  secure  more  than  their  share,  and  for 
this  purpose  it  may  be  necessary  to  take  precautions  against 
hoarding. " 

As  to  the  ([uestion  of  national  factories,  he  had  often  been  asked 
what  the  Government  were  going  to  do  with  them  after  the  war. 
A  number  were  entirel.y  State-owned,  others  were  partially  State- , 
owned,  and  there  were  a  large  number  of  which  the  firms  were 
really  the  owners.  There  were  115  of  this  class.  Then  there  were 
26  factories  serviceable  for  storage  pui-poses.  The  conditions  had 
been  carefully  examined,  and  in  the  case  of  certain  factories  it  had 
been  determined  that  it  would  be  injudicious  either  to  part  with 
them  or  substantially  .alter  them.  As  to  factories  which  were  con- 
sidered redundant,  offers  for  their  utilisation  would  be  received. 
A  great  group  had  been  reserved  for  storage  purposes. 

A  great  opjiortunity  presented  itself  before  British  traders,  an 
opportunity  which  he  hoped  would  be  grasped  by  improved  organ- 
isation among  themselves.  There  was  vast  room  for  it.  But  all 
their  ^efforts  would  be  in  vain;  they  could  plan  as  they  liked  in 
regard  to  demobilisation,  the  disposal  of  stores,  and  the  allocation 
of  orders  and  other  matters,  but  if  they  had  not  industrial  peace  all 
their  efforts  would  be  in  vain.  He  had  explored  the  various 
avenues  of  approach  to  industrial  peace,  and  many  of  them  ended 
in  a  blind  alley.  They  would  not  get  industri.il  peace  by  any  ■ 
Government  restrictions.  It  was  suggested  that  they  should  have 
a  great  meeting  of  Labour  leaders  and  employers  to  see  if  they 
could  not  evolve  some  pian.  All  his  advisers  were  of  opinion  that 
it  was  no  good  to  proceed  that  way.  It  would  be  a  Babel.  The 
interests  of  one  trade  were  different  from  those  of  another,  and  they 
could  not  settle  them  all  on  a  single  plan.  What  they  had  to  do  was 
to  strive  to  get  organisation  in  the  industry,  authoritative  and  repre- 
sentative, which  would  be  able  to  settle  these  things  for  themselves. 
That  was  why  they  had  set  up  the  Joint  Industrial  Councils,  i 

Demobilisation. — It  is  announced  that  inquiries  regard- 
ing priority  of  release  of  officers  and  men  in  the  Army  should  be 
addressed  to  the  Demobilisation  and  Resettlement  Department  of 
the  Ministry  of  Labour,  6.  Whitehall  Gardens.  London,  S.W.I, 
and  not  to  the  Admiralty,  War  Oftice,  or  other  Department.  The 
Admiralty,  War  Office,  and  Air  Ministry  will  continue  to  deal  with 
individual  applications  for  the  release  of  officers  and  men  on  com- 
passionate grounds. 

The  War  Office  is  anxious  that  it  should  be  generally  under- 
stood that  the  military  situation  does  not  yet  admit  ot  the  com- 
mencement of  demoljilisation  of  the  Military  Forces,  and  that,  con- 
sequently, until  further  notice,  releases  from  military  service  can 
only  be  granted  on  compassionate  grounds  as  hitherto,  and  in  a  j 
limited  number  of  special  cases,  where  particular  persons  or  classes 
are  urgently  required  for  the  purpose  of  reconstructing  industrial 
conditions  preparatory  to  demobilisation.  The  responsibility  for 
dealing  with  all  applications  in  the  latter  class  of  case  rests  with 
the  Ministry  of  Labour. 

Exports  to  China. — The  London  Gazelle  for  Nov.  19th 
contains  a  further  list  of  persons  or  bodies  to  whom  exports  to 
China  may  be  consigned. 

Non-Ferrous    Metal    Industry   Act.— A  further  list  of 

those  to  whom  licences  have  been  granted  appears  in  the  Ltmdon 
Gazette  for  November  19th. 

Wage  Advance. — In  view  of  the  increase  in  the  cost  of 
living  since  July,  the  Committee  ou  Production  has  made  further 
awards  to  the  engineering  and  shipbuilding  trades,  chemical  trade, 
heating  and  domestic  engineers,  railway  shopmen,  and  Mersey 
ship  repairing  trades.  The  new  award  comes  into  force  the  week 
ending  December  7th.  Men  over  18  are  to  receive  a  further  advance 
of  5s.  a  week,  and  boys  under  18  2s.  6d.  a  week. 


Vol.  83.  No.  2,139,  NovKMBEu  22, 1918.]  THE    ELECTEICAL    REVIEW, 


493 


Trade  Announcements.— Sir  W.  G.  Armstrong,  Whit- 

WORTH  i:  Co.,  Ltd.,  of  Openshaw,  Manchester,  have  now  appointed 
the  following-  district  representatires  throughout  the  country,  and 
hare  opened  permanent  district  oiBces  in  connection  with  theii 
tool  steel  and  small  tools  business  - 

LiOiidoji  and  yoatlit-rii  District;  -  Representative,  ftlr.  Krnest  \Vilr,<iM. 
s,  (ireat  George  Street,  Westminster,  S.W.  1.  TeleKrams ;  "  Zigzas,  I'afl. 
London."    Telephone:  4010  Central. 

Suotland  and  Ireland.-  Representative,  Mr.  A.  S.  Jones,  137a,  St.  Vincent 
Street,  Glasgow.  Telegrams:  "Tulestcel,"  Glasgow.  Telephone:  ±il4 
f'entral. 

Midland  District.— Representative,  Mr.  Walter  Todd,  158-161.  Great  Charles 
Street,  Birmingham.  Telegrams:  ''Waltod,  Birmingham.*'  Telephone:  417 
Central. 

North-Eastem  District. — Representative,  Mr.  J.  D.  Smith,  Pilgrim  House, 
Pilgrim  Street,  Newcastle-on-Tyne.  Telegrams :  "  Crucible,  Newcastle-on- 
Tyne."     Telephone  :  241  Central. 

"Lancashire  and  Wales. — Representative.  Mr.  T.  W.  Etchells,  .S,  John  Dalton 
street,  Manchester.    Telegrams:  ••Hispeed."    Telephone  :  899  Central.) 

The  executors  of  the.late  Mb.  E.  J.  Philpot,  electrical  engineer, 
of  Canterbury  and  Kamsgate,  announce  that  the  business  will  be 
continued  as  usual. 

Book  Notices. — Ehrfric  Funiacps.     Reprinted  from  the 

Trititsactionx  of  the  Faraday  Society.  Pp.  37;  IS  figs.  London: 
The  Society.  ?rice  os.  (id. — A  general  discussion  took  place  on 
electrical  furnaces,  at  a  meeting  of  the  Society  held  on 
February  Hth.  at  Manchester.  Mr.  H.  Etchells,  B.Met., 
M.Inst. Met.,  contributed  the  first  paper  to  the  symposium,  entitled 
'■  -Vpplication  of  Electric  Furnace  Methods  to  Industrial  Processes." 
Mr.  .T.  Bibhy.  M.Sc,  read  a  paper  on  "  Electric  Steel  Refining 
Furnaces."  and  a  paper  by  Mr.  Frank  E.  Hill  and  Mr.  A.  P.  M. 
Fleming  on  "  Control  of  Electric  Furnaces"  was  presented  by  Mr. 
Hill.  The  subject  was  then  thrown  open  for  general  discussion. 
These  papers,  including  the  discussion,  have  now  been  brought 
together  and  reprinted  under  one  cover,  and  we  welcome  them 
as  timely.  The  papers  are  most  interesting,  containing  im- 
portant suggestions  for  the  improvement  of  steel  manufacture. 
In  many  branches  of  industry  progress  has  been  stimulated  by  the 
war  to  a  marked  degree,  and  when  free  discussions  of  these 
developments  become  possible,  it  will  be  seen  that  the  advances  of 
electro-metallurgy  in  Great  IJritain  have  been  remarkable. 

"  Proceeiliixix  of  the  American  Society  of  Ci\'il  Engineers." 
Vol.  XLIV,  No.  S.  October,  IIHS.  New  York  :  The  Society,  33, 
West'Thirty-Ninth  Street.  _- 

"  Tramactkinx  of  the  Institution  of  Engineers  and  Shipbuilders 
in  Scotland."  Vol.  LXII,  No.  1.  November,  1918.  (Jlasgow  ;  The 
Institution. 

"Industrial  Electrical  Measuring  Instruments."  By  Kenelm 
Edgcumbe.  Second  Edition.  Pp.  xvi.  -(-  414  ;  2H0  figs.  London  : 
Constable  &  Co.,  Ltd.     Price  16s.  net. 


LIGHTING  AND  POWER  NOTES. 


Abercanaid. — Price  Increase. — The  electricity  con- 
simiers  at  Abercanaid  and  Pentrebach  have  appointed  a  Committee 
to  report  on  the  increase  of  charges  for  electricity  by  100  per  cent, 
above  pre-war  charges. 

Barnes. — Loan    Sanction. — The   U.D.C.   has  received 

the  sanction  of  the  L.G.B.  for  the  borrowing  of  £5,500  for  exten- 
.sions  in  connection  with  the  electricity  undertaking. 

Bedford.  —  New     Power     Station     Opent;d.  —  On 

November  9th,  the  new  Corporation  power  station  was  formally 
opened.  A  large  party  attended  the  ceremony  at  the  invitation  of 
Councillor  W".  E.  Sowter.  chairman  of  the  Electricity  Committee. 

Cirencester. — Price  Increase. — The  P^lectric  Supply 
Co.  has  applied  to  the  B.  of  T.  for  powers  to  increase  the  price  of 
electricity  from  lis.  8d.  for  any  amount  up  to  20  units  per  quarter. 
:ind  7d.  per  unit  beyond,  to  lis.  3d.  up  to  15  units,  and  9d.  per  unit 
beyond. 

Darlington, — ENEin"  Contracts. — The  T.C.  has  settled 

the  ([uestion  of  the  unfinished  contract  by  a  German  firm  for  the 
erection  of  a  cooling  tower  at  the  electricity  works  by  accepting 
the  sum  of  i;20l  and  ."iOi  per  cent,  of  the  remainder  from  the  Official 
Receiver,  which  is  almost  as  much  as  the  Council  claimed. 

Deal    and  Walmer. — The  P>.  of  T.   ha.s  extended   the 

Deal  and  Walmer  Gas  and  Electricity  Act  of  1914  for  one  year. 

Edinburgh. — Year's  Working. — The  annual  accounts 

of  the  Corporation  electricity  department  show  that  for  the  year 
ended  May  15th  last  the  income  amounted  to  £167,065  and  the 
expenditure  to  X  106,823.  Redemption  of  debt  absorbed  £3'.),323  ; 
interest  on  loans,  £15,694  ;  income-tax,  £7,613  ;  and  other  capital 
charges.  ,t.''<68,  the  gross  surplus  of  £60.241  being  converted  into 
a  net  loss  of  C  2.957.  This  has  been  met  from  the  reserve  fimd. 
whfch  now  stands  at  £99,838.  Units  sold  during  the  year  totalled 
20.945,4u4,  against  17,997,2.'.I  in  the  preceding  year,  and  included 
private  lighting.  9.040,892.  against  8.651,321  ;  power,  11,470,080, 
against  9,051  >,990  ;  traction,  130,357.  against  lls.840;  street  arc 
lamps,  228,000.  against  93,167  :  street  incandescent  lamps,  76,075. 
against  8^,933;  3.156.114  units  were  used  on  the  works,  against 
2,52.s,305  ;  and  2,102,248,  against  1,952,851.  were  unaccounted  for. 
The  total  ca]iital  expenditure  on  the  undertaking  amounted  to 
£1.201.626,  of  which  £7,767  was  incurred  during  1917-|8. 

Proposed  E.xtensions. — The  E.L.  Committee  has  appointed  a 
deputation  to  urge  the  Ministry  of  Munitions  to  grant  facilities 


for  the  construction  of  the  new  power  station  at  Portobello  ; 
meanwhile,  the  alterations  at   Dewar  Place  are  to  be  proceeded 

with. 

Glasgow. — Proposed  Extensions. — We  are  now  able 

to  state  that  at  a  meeting  in  September  of  the  Electricity  Com- 
mittee, the  engineer  leijorted  that  since  ordering;  the  fourth  turbo- 
alternator  set  for  the  new  generating  station  at  Dalmarnock  in 
February  last,  he  had  received  applications  for  additional  supplies 
of  electricity  of  approximately  2ii,UOO  H.i'..  and  that,  subject  to 
Messrs.  Beardmore  it  Co.  being  granted  certificates  by  the  IMinistry 
of  Munitions  for  a  supply  of  between  lO.OOO  and  i5,oti0  H.P.  for 
furnaces,  an  additional  generating  set  of  15.000  KW.  should  be 
ordered.  The  estimated  cost  of  the  turbo-alternator  is  £  100,000, 
and  its  installation  will  complete  half  of  the  Dalmarnock  station  : 
the  estimated  cost  of  the  equipment  of  the  second  boiler  house  is 
£  150,000.  The  Committee  recommended  that,  subject  to  the  certi- 
ficates being  granted  to  Messrs.  Beardmore  lA:  Co.,  tenders  for  an 
additional  turbo-alternator  set,  with  accessories,  be  obtained,  and 
that  the  equipment  of  the  second  boiler  house  at  Dalmarnock  be 
proceeded  with  when  the  turbo-alternator  has  been  ordered. 

Guernsey.  —  Explosion. — On  the  morning  of  the 
8th  inst.  an  explosion  occurred  at  the  St.  Sampsons  power  station 
of  the  Guernsey  E.L.  i*c  P.  Co.  The  gable  of  the  building  was  blown 
away.  The  cause  is  unknown,  but  thought  to  be  due  to  the  ignition 
of  an  accumulation  of  gas  in  the  basement. 

>»    Hetton. — Street  Lighting. — The  U.D.C.  has  appointed 

a  deputation  to  interview  the  manager  of  the  Sunderland  District 
Electric  Tramways  Co..  with  reference  to  the  lighting  of  the 
streets. 

Huttiwaite. —  Mains  Extensions. — The    U.D.C.    has 

granted  the  New  Hucknall  Co.  permission  to  erect  an  overhead 
cable  to  supply  electricity  to  the  Institute. 

Lighting  Restrictions. — The  Coal  Controller  has  issued 

a  statement  to  the  effect  that  the  Household,  Fuel,  and  Lighting 
Order  is  still  in  force,  and  that  illuminations,  shop-window  light- 
ing, and  outside  lighting  cannot  be  permitted  until  reserve  stocks 
of  coal  are  in  existence  and  the  mines  are  producing  suflicient  for 
requirements.  The  notice  states  that  because  the  street  lighting 
restrictions  have  been  modified,  and  hotels  and  theatres  were 
.allowed  to  remain  open  later  last  week,  private  consumers  appear 
to  be  under  the  impression  that  they  may  use  more  light  ;  this  is 
not  the  case,  and  unless  the  economy  is  kept  up,  there  will  be 
hardship  in  the  early  part  of  next  year.  <, 

According  to  the  Irish  Indejuntient,  the  Chief  Secretary  for 
Ireland  has  admitted  that  the  early  closing  rules  made  under 
the  Irish  Lighting  Regulations  Order  are  unreasonable  and  im- 
practicable, and  he  has  promised  to  take  steps  to  have  them 
■  revised.  The  Dublin  Chamber  of  Commerce  is  asking  for  some 
means  of  quick  and  eiisy  appeal  to  some  impartial  tribunal  in 
cases  of  individual  hardship.  As  to  the  Corporation  lighting 
restrictions  on  private  consumers,  it  is  stated  that  a  hard  and  fast 
rule  is  unfair,  as  is  also  the  adoption  of  the  1914  consumption  as 
the  basis  of  comparison  in  all  cases. 

Minimum  Char(4Es — In  the  Houi^e  of  Commons  Sir  Albert 
Stanley,  in  a  written  answer  to  Mr.  Jacobson,  says  : — 
I  am  aware  that  some  electric  supply  bodies  are  enforcing  a 
minimum  charge.  The  right  to  make  this  charge  is  a  statutory 
one  which  is  commonly  conferred  on  electric  supply  bodies  whether 
companies  or  local  authorities,  who  are  under  the  obligation  to 
maintain  a  general  supply  sufficient  for  the  use  of  all  consumers, 
and  the  object  of  the  provision  is  to  ensure  to  them  a  reasonable 
return  for  the  expenditure  incurred.  The  charge  is,  as  a  rule, 
small,  and  I  should  be  sorry  to  think  that  there  are  many  persons 
to  whom  it  acts  as  an  inducement  to  consume  energy  unnecessarily. 
I  am  taking  steps  to  suspend  the  charge  as  far  as  possible  when 
application  is  made  for  a  revision  of  price  under  the  Statutory 
Undertakings  (Temporary  Increase  of  Charges)  Act  of  this  Session, 
but  to  do  it  generally  would  require  further  legislation,  which  I  am 
not  prepared  to  recommend  to  the  House. 

Proposed  Joint  Supply. — At  a   meeting  of  the  Derby 

T.C.  it  transpired 'that  the  two  engineers  appointed  to  report  on  a 
scheme  for  the  linking-u))  of  the  electricity  supjily  systems  of  nine 
towns  in  the  Midlands  (referred  to  in  our  last  issue)  were  Sir  .John 
Snell  and  Mr.  Worthington  :  the  fee  is  to  be  l.nOO  guineas  each,  and 
a  further  £2,000  is  to  be  expended  on  the  preparation  of  a  report. 
It  was  stated  that  the  matter  was  urgent,  as  coalowners  and  others 
were  preparing  individual  schemes. 

Redditch. — Year's    Working. — For    the    year    ended 

JIarch  31st  last,  the  income  of  the  Corporation  electricity  depart- 
ment amounted  to  £20,610  and  the  generation  and  distribution 
costs  to  CI 5.289,  the  net  profit  being  -£338  ;  ;£ 2,000  was  placed  to 
reserve  for  capital  repayments,  part  of  which  was  met  from  the 
.rates. 

Skelton  and  Brotton. — Street  Lighting. — The  U.D.C. 

has  arranged  to  resume  electric  street  lighting. 

South    Lancashire. — New  Installations. — It  is  said 

that  big  contracts  were  placed  on  Saturday,  and  others  were  to  be 
ratified  this  week,  for  opening  new  coal  mines  and  installations  of 
electrical  plant  in  various  parts  of  South  Lancashire. 

Sunderland. — Price  Increase. — The  E.L.  Committee 
has  recommended  that  the  war  charges  for  electricity  for  power 
purposes  be  increased  from  15  percent,  to  33;1  percent,  from  the 
November  meter  readings,  and  that  war  charges  to  L.T.  con- 
sumers, except  at  the  domestic  rate,  be  increased  by  10  per  cent,  to 
20  per  cent. 
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Tivertofl. — PRoroj^En  Sti!i;kt  liiOHTixc  -  Sir  laii 
Amory  has  offered  to  provide  public  electric  lifrhtin;:  in  the  town 
by  the  utilisation  of  water  power  :  the  T.C.  is  coiisiUeria?  the 
scheme 


TRAMWAY  AND  RAILWAY  NOTES. 

AshtOD-under-Lyne. — Proposed  liOAN. — The  T.C.  has 

decided  to  apply  to  the  B.  of  T.  for  sanction  to  borrow  iJ  l.'),309  in 
connection  with  the  projxjsed  extension  of  the  tramway  depot  in 
.Mossley  Road. 

Australia.- ^lEi.HOntNK. — According  to  the  Fiiiiaiiur, 
au  electric  train  has  been  run  between  Newmarket  and  Kssendon, 
with  complete  aucces*;. 

Birmingham. — For  stickintr  to  their  work  during  the 
armistice  celebrations,  tramcar  drivers  and  conductors  have  been 
iriven  an  extra  day's  pay. 

Blaclipool.  —  Year's  Working. — The  report  of  the 
manager  of  the  Corporation  tramway  department  for  tlie  year 
ended  March  Slst  last  states  that,  in  sjiite  of  the  increased  operat- 
ing costs,  the  perceutatre  of  working  expenses  to  the  total  income 
only  incTeascd  from  SU)  to  57'36  per  cent.  The  manager  is 
opposed  to  the  system  of  annual  contract  tickets,  and  is  of  opinion 
that,  unless  some  revision  of  charges  is  made,  this  class  of  pas.senger 
will  dominate  the  system  to  the  detriment  of  the  ordinary  fare-pay- 
ing passenger,  tn  July  last  year  the  lease  of  the  Squire's  (late-Station 
Road  line  of  the  Blackpool,  St.  Anne's  and  Lytham  Tramways 
Co.  expired,  and  has  since  been  worked  by  the  Corporation,  although 
only  at  the  expense  of  other  routes,  owing  to  the  lack  of  new  rolling 
stock.  The  income  for  the  year  amounted  to  £119,339,  against 
i'96.224.  and  the  expenditure  to  £66.450,  against  £55,08:').  Of  the 
gross  profit,  loan  charges  absorbed  C20.57U,  i:3,307  was  caiTied  to 
the  reserve  fund,  £12,000  to  the  permanent  way  renewals  fund, 
and  £15,000  to  the  relief  of  rates.  A  total  of  £107,497  has  been 
contributed  to  the  borough  fund  since  ttte  inauguration  of  the 
imdertaking,  and  the  reserve  fund  now  stands  at  £24,575. 
Passengers  carried  numbered  22,251,657,  against  17,810,538,  and 
car-miles  run  were  1.252,878,  against  1,131,728  ;  2,055.120  units 
were  used,  or  r64  per  car-mile,  the  power  costs  per  car-mile  being 
2'S4d.  The  average  revenue  per  car-mile  was  22'86d.,  and  the 
average  expenditure  13' lid.  Passengers  carried  per  car-mile., 
averaged  17'7ij,  and  the  average  fare  was  l'21d.  The  41  cars  in 
use  ran  an  average  of  83'7  miles  per  day. 

Chesterfield. — Fare  Revision. — The  Corporation  has 
applied  to  the  B.  of  T.  for  permission  to  increase  the  tramway  fares 
by  50  per  cent,  in  excess  of  the  fares  now  authorised. 

Dover. — Track  Eenewals. — The  Tramways  Committee 
has  decided  to  expend  about  £  10,000  on  the  improvement  of  the  tram- 
ways ;  the  line  to  River  is  to  be  taken  up  and  re-used,  and  motor- 
buses  are  to  be  used  on  this  route. 

Huddersfield. — Po-sver  for  Tramways. — The  Tram- 
ways Committee  has  placed  under  the  control  of  the  Electricity 
Committee  the  generation  of  electricity  for  tramways,  as  well  as 
for  lighting  and  power  purposes.  The  power  station  at  Longroyd 
Bridge  would,  therefore,  be  under  the  supervision  of  the  Electricity 
Committee  as  from  the  1st  inst. 

London. — The  whole  of  the  tramway  service  in  Old  Kent 
Road  was  blocked  on  Thursday  morning,  last  week,  by  the  break- 
down of  a  steam  wagon. 

■ft'ACiEs.— At  a  meeting  of  the  N.U.R.,  the  Associated  Society  of 
Locomotive  Engineers,  and  the  B.  of  T.,  last  week,  it  was  decided 
that  the  war  bonus  of  the  railwaymen  should  be  increased  by  a 
further  33.  per  week  from  November  1st  last,  in  accordance  with 
the  arrangement  by  which  the  wages  are  to  be  fixed  on  a  sliding 
scale  according  to  the  cost  of  living.  The  bonus  now  amounts  to 
33s.  per  week,  and  is  to  stand  until  January,  when  the  subject  will 
again  be  considered. 

Hamiiersmith.— The  B.C.  has  communicated  with  the  L.U.T. 
Co.,  urging  that  the  tramway  track  within  the  borough,  which 
the  Council  states  is  in  a  dangerous  condition,  be  repaired 
immediately. 

District  Railway's  Jubilee,— 'We  are  reminded  by  the  Daibi 
Telegraph  that  this  year  is  the  jubilee  of  the  District  Railway 
Opened  on  October  1st,  1868,  from  High  Street,  Kensington,  to 
Gloucester  Road,  the  line  on  December  24th.  1868,  was  extended 
from  Gloucester  Road  to  'Westminster.  The  first  experiments  in 
the  electrification  of  the  system  were  made  in  May,  1900,  with  an 
electric  train  which  ran  between  Earl's  Court  and  High  Street. 
On  November  5th,  1905,  all  steam  trains  on  the  District  Railway 
were  withdrawn,  and  electric  working  became  universal. 

Overcrowding. — In  reply  to  a  question  in  the  House  of 

Commons,  on  Monday,  the  Parliamentary  Secretary  to  the  B.  of  T. 
stated  that  the  desirability  of  improving  the  transit  facilities,  in 
view  of  the  present  overcrowding,  was  being  brought  to  the  notice 
of  the  tramway,  railway,  and  omnibus  authorities. 

Slaithwaite.— Tramways  and  Street  Lighting. — At 

the  tJ.D.C.  meeting,  last  week,  a  letter  was  received  from  the 
Huddersfield  Branch  of  the  Amalgamated  Society  of  Tramway  and 
\ehicle  -Workers,  asking  for  all  street  lamps  to  be  lighted  on  the 
main  tramway  routes  in  the  CouncU's  area,  and  intimating  that  if 


this  request  was  not  granted  the  drivers  would  refuse  to  take  the 
cars  beyond  the  lluddirstield  boundary.  The  Council  felt  that  this 
was  an  impertinent  threat,  and,  after  a  discussion  on  lighting  as  a 
whole,  decided  to  light  alternate  lamps. 

Swansea,  -••^isficmied  Servick.-  The  tramway  service 

was  susi)ended  for  three  days  last  week,  and  the  workers  now 
rc-fug«  to  resume  work  unless  paiil  for  the  three  days  in  ipiestion. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

New  Cable  to  Ireland. — The  Emiiiui  .Xr/rs  learns  Lhal 

the  Western  Union  Telegraph  (Ui.  hopes  soon  to  have  working  a 
cable  between  the  English  and  Irish  coasts,  which  will  obviati' 
the  difficulty  of  keeping  up  coininunicalion  with  landlines. 

In  regard  to  the  statement  that  the  American  cables  have 
''  failed  recently  to  meet  even  urgent  demands,"  it  is  pointed  out 
that  it  has  been  difficult  to  repair  existing  cables  during  the  war. 

Spain.^ — A  system  of  wireless  telephony  has  lately  been 
put  in  operation  between  Barcelona  and  the  Island  of  Minorca, 
with,  it  is  .stated,  satisfactory  results. 

United  States. — It  is  reported  that  the  I'.S.  (iovern- 
ment  has  selected  the  site  of  what  is  to  be  the  largest  naval  radio 
station  in  the  world.  It  is  situated  four  miles  from  Monroe,  in 
North  Carolina,  and  will  comprise  640  acres.  .V  Bill  empowering 
the  {government  to  purchase  the  site  is  shortly  to  be  submitted  to 
Congress,  and  steps  are  already  being  taken  to  begin  the  construc- 
tion of  the  plant. — J-heiiiiuj  7irii:i. 

A  telegram  from  Secretary  of  the  Navy  Daniels,  to  the  Boy 
Scouts  of  .\merica,  characterising  thera  as  chivalrous  young 
crusaders,  disclosed  that  the  Scouts,  working  on  behalf  of  the 
Government,  discovered  100  illegal  wireless  plants,  26  of  which 
were  found  in  one  day. 

The  American  cable  and  postal  censorship  has  been  abolished. 

Plans  have  been  under  discussion  between  the  U.S.  Government 
and  other  nations  with  reference  to  the  control  of  cable  communi- 
cations, and  it  is  now  reported  that  the  U.S.  Government  has  taken 
over  the  operation  of  all  ocean  cables  owned  in  the  United  States. 

The  Postmaster-General  announces  the  consolidation  of  the 
services  of  the  Western  Union  and  the  Postal  Telegraph  Co.  under 
Government  control.  The  new  arrangement  will  come  into  force 
on  December  1st. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Bradford.  —  November  i.'3rd.  Tramways  Committee. 
Stores  for  12  months,  including  lamp  fittings,  insulating  material, 
&c.     General  Manager. 

Dublin. — November  27th.  Electricity  Supply  Committee. 
3,000  to  5,000-KW.  steam  turbo-generating  plant.  City  Electrical 
Engineer,  Fleet  Street. 

Enniskillen. — December  1st.  Slifjo,  Leitrim  A:  Northern 
Counties  Railway  Co.  12  months'  supply  of  telegraph  material. 
Mr.  J.  Duff,  Secretary. 

Manchester. — November  29th.  Three-phase,  (i,600-volt 
sub-station  switchgear.  Mr.  F.  E.  Hughes,  Secretary,  Elec- 
tricity Department,  Town  Hall. 

Walsall. — December  .5th.  Electricity  Supply  Department. 
One  500-KW.  rotary  converter  equipment.  See  "Official  Notices" 
November  Hth. 


CLOSED. 

Hammersmith. —  Electricity  Committee.     Boiler   plant 

extensions  : —  .. 

Foster  Construction  to.,  Ltd £365 

D.  Rowell  &  Co.,  Ivtd 247 

H.  Young  &  Co.,  Ltd '.         221 

Aston  Construction  Co.,  Ltd.  oeeommended) 200 

Hedpalh.  Brown  &  Co.,  Ltd 180 

Measures  Bros.,  Ltd IIH 

Mechanical  stoker ; — 

E.  Bennis  &  Co.  (travelling  step  chain  grate)         i'l,9fO 

StirlingBoilerCo.,  Ltd.  (chain  grate) 1,600 

Underfeed  Stoker  Co.,  Ltd.  (travelling  grate)  .  1,B5.') 

Erilb's  Engineering  Co.,  Ltd.  (Erith-Riley)  (recoimneiidedi  . .     1,350 

Owing  to  the  Coal  Controller  having  diverted  several  consign- 
ments of  coal  from  the  electricity  undertaking,  due  to  the  continued 
curtaDment  of  coal  supplies,  the  engineer  has  made  inquiries  as  to 
obtaining  other  fuel,  and  after  inspection  of  the  plant  of  the 
South  Primrose  Coal  Co.,  is  of  opinion  that  "anthracite  culm  "  can 
be  used  as  fuel  in  the  furnaces  of  the  electricity  works  ;  as  a  trial, 
250  tons  of  this  coal  has  been  ordered  at  LSs.  per  ton,  plus  Us.  per 
ton  for  carriage. 

Sunderland.— T.C.  :— 

Switchgear.— Ferijuson,  Pailin  &  Co.,  Ltd. 

Motor  for  coal  conveyor,— British  Thomson-Houston  Co.,  Ltd. 
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FORTHCOMING     EVENTS. 


Junior  Institution  of  Engineers.— Friday,  November  22iia.  At  39,  Victoria 
Street.  AtTpm.  Lecturette,  "NoTeltiea  in  Pumping  Machinery,"  by  Mr. 
H.  P.  Anderson. 

WednesdaT,  November  27th.  At  2.30  p.m.  Visit  to  Bryant  A  May's 
-Match  Work6,"Bov>'. 

Friday,  November  IMUi.  At  7.30  p.m.  At  .19,  Victori.a  Street,  .S.U . 
Social  evening.  , 

(Midland  Section).  — Fridav.  November  22nd.  At  7.45  p.m.  At  the 
Imperial  Hotel,  Birmingham.  Paper  on  "The  Planimcter  Simply  Ex- 
plained without  Mathematics,"  by  Mr.  AV.  J.  Tennant. 

(Nortb-Eastem  Section).— Tnesday,  November  26th.  At  7.15  p.m. 
At  the  Mining  Institute,  Newcastle-on-Tyne.  Paper  on  "  Boilers,  Coal  and 
Gas  Fired,"  by  Messrs.  E.  F.  Oaktord  and  S.  H.  Moore. 

iSbeifield  Sectlonl.— Friday,  November  29th.    At  the  Cutler's  Hall. 
At  7.30  p.m.    Presidential  address  by  Dr.  P.  Longmuir. 
Institation  of  Electrical  Engineers  (Students' Section).— Friday,  November 
22nd.    Al  7  p.m.  At  Kinc  >  CollegK,  strand,  W.C.  Address  on  "  The  Penne- 
aljihty  o(  Famtly-Magnetic  Materials.  '  by  Prof.  E.  Wilson. 

iNorth-Eastern  Centre).— -Monday.  November  25th.  At  the  Mining 
Institute,  Newcastle-on-Tvne  -it  ti.l5  p.m.  .\ddress  by  the  President,  Mr. 
C.  H.  Wordiugham,  C.B.E. 

(North  Midland  Centre).— Tuesday,  November26th.  -\ttheMetropo!e. 
King  Street,  Leeds,  -it  7  p.m.  Address  by  the  President,  Mi;.  C.  H. 
Wordingham,  C.B.E. 

(Nortb- Western  Centra). Tuesday,  November  ■26tb.  At  the  Engin- 
eers'Club,  Manchester.  At  7  p.m.  Paper  on  "  The  Use  of  High-Pressure 
and  High-Temperatui-e  Steam  in  Large  Power  Stations,"  by  Mr.  -J.  H.Shaw. 

(Soutb   Midland   Centre).  —  Wednesday,  November  27th.     At    the 

Univereity,  Birmingham,    .\t7p.m.    Paper  on  "The  Use  of  High- Pressure 

and  High-Temperature  Steam  in  Large  Power  Stations,"  by  Mr.  J.  H.Shaw. 

Physical  Society  of  London.— Fridav,  November  22nd.    At  5  p.m.    At  the 

Imperial  College  of  Science,  South  Kensington,  S.W.    Ordinary  meeting. 
Manchester   Association   of  Engineers.  —  Saturday,    November  2ard.    At 
6.30  p.m.    -\t  the  Grand  Hotel.     Paper  on  "Conveyors  in  Relation   to 
Engineering  Works,"  by  Mr.  W.  H.  Athertou. 
Birmingham    and  District  Electric   Club.— Saturday,  November  2.')rd.    At 

the  Swan  Hotel.    At  6.30  p.m.    Concert  (ladies'  night.) 
Electrical  Power  Engineers'  Association.- Saturday,  November  23rd.    At 
i;.:n  ijui.    At  the  Foresters'  Hall,  CardiU.    General  meeting  for  the  purpose 
i-l  1. iimm*,;  a  South  Wales  Section. 
Industrial  Beconstruction  Council,— Wednesday,  November  27th.    At  the 
Saddlers'  Hall,  Cheapside,  B.C.    -\t  4.30  p.m.    Lecture  on  "  Labour  and 
Industrial  Development,"  by  Mr.  E.  J.  P.  Benn,  C.B.E. 
Greenock  Association  of  Electrical  Engineers.— Saturday,  November  30th. 
Visit  to  Coats's  Observatory,  Paisley. 


NOTES. 

Employment  of  Officers.— The  official  mecliauism  foi' 
placing  olScers  and  ex-officers  in  emplojinent  on  demobilisa- 
tion is  the  Appointments  Depai'tment  of  the  Ministry  of 
Labour.  This  department,  which  is  under  the  direction  of 
.Mr.  T.  C.  Home  McOall,  has  been  in  existence  since  March 
last,  but  it  is  now  extending  its  authority  to  deal  with  the 
j>--eijilJoyment  of  ah  officers,  disabled  or  otherwise.  The 
depaatment  has  an  efficient  system  by  which  officers  can  be 
lounil  ixisitiona  if  they  ai-e  qualified,  or  can  be  trained  for 
positions  if  their  education  has  been  neglected  or  interrupted. 
.■\t  tlie  present  time  2,000  officers  are  being  trained  by  the 
il^lKiiinient  for  special  iwsts  in  civil  life. — Financial   Times. 

The  Premier  on  Reconstruction. — At  the  meetino;  with 
vihich  the  Prime  Minister,  Mr.  Bonar  Law,  and  Mr.  Barnes 
opened  the  Coalition  campaign,  which  was  held  on  Saturday 
at  the  Central  Hall,  Westminster,  Mr.  Lloyd  George  indi- 
cated a  general  line  of  policy  upon  which  the  three  sections 
of  the  Coalition  were  a.greed.  Better  housing,  better  wages, 
better  working  conditions,  ail  of  them  as  a  means  of  remedy- 
ing the  appalling  condition  of  the  national  health  reveale<l 
by  the  recruiting  statistics;  State  regulation  of  the  means  of 
transport,  protection  of  key  industries,  the  development  of 
agriculture,  the  development  of  industrial  production,  were 
some  of  the  hues  of  progress  that  he  indica-ted. 

This  country,  he  said,  had  for  generations  set  an  example  to 
the  world ;  let  it  continue  to  set  that  example.  We  could  not 
return  to  the  old  conditions;  we  couldxnot  go  back.  If  the 
new  Parhament  rose  to  the  level  of  its  great  opportunities 
the  Empire  would  be  firmly  established  on  the  only  solid 
basis — that  of   a   happy,    prosperous,    and   contented    people. 

T^e  task  of  reconstruction  should  begin  immediately ;  delay 
there  was  dangerous.  The  condemnation  of  the  old  wasteful 
system  was  to  be  found  in  the  recruiting  statistics,  which 
revealed  a  higher  percentage  of  physical  unfitness  in  this 
country  than  in  any  other.  That  was  a  disgrace.  It  was 
not  through  poverty — we  were  the  richest  country  in  the 
world — but  through  mismanagement,  which  allowed  the 
people  to  be  underfed,  ill-housed,  and  overworked.  The 
health  of  the  people  must  especially  be  the  concern  of  the 
State.  The  housing  question  must  be  a  national  task. 
Wages  which  had  been  forced  up  by  the  war  must  not  be 
permitted  to  drop  to  the  point  where  the  strength  of  the 
worker  could  not  be  maintained  in  efficiency. 

That  was  one  of  the  war  revelations.  The  other  was  that, 
industrially,  we  were  an  ill-organised  State.  Every  industry 
had  been  told  rudely  by  the  State  to  mind  its  own  business, 
and.  under  the  circumstances,  some  did  well  and  others  did 
badly.*  Unfortunately,  among  those  which  did  badly  were 
the  industries  which  were  discovered  during  the  war  to  be 
essential  to  the  national  safety.  We  found  many  industries 
crippled  by  deliberately  unfair  competition,  and  the  only 
answer  they  had  was  "  That  was  their  look-out."   That  would 


not  do.  -Agriculture  was  almost  completely  neglected  by  the 
State.  The  problem  of  transportation  had  been  left  very 
largely  to  chance.  Railways,  canals,  roads,  tramwavs,  all 
were  vital  to  the  life,  the  indtistry,  the  amenities  of  the 
people.  This  problem  must  be  taken  in  hand  under  the  direct 
mspu-ation  and  control  of  the  State.  Electric  power,  so 
iiece-ssary  to  industry  ajid  comfort,  must  be  taken  in  hand. 
-■Ul  these  prubleuis  requiretl  a  thorough,  svinpathetic,  ajid 
courageous  wcikuig  out.  We  must  face  them  like  patriots 
and  not   panisans. 

The  problem  for  the  nation  in  the  coming  election  was 
to  choose  its  builders  for  the  great  reconstruction.  He  widied 
it  had  been  i»ssible  to  get  everv  party,  every  section  of  the 
community  united  for  that  task.  He  wanted  the  traditions 
that  made  Mr.  Disraeli  in  his  best  days  plead  in  that  great 
book  of  hi?  for  a  minimum  wage,  for  better  houses,  for 
shorter-hours,  and  for  making  the  life  of  the  people  a  national 
concern.  The  conduct  of  the  war  by  the  Government  in 
these  days  was  a  great  piece  of  national  organisation.  It 
affected  every  trade,  every  business;  all  the  hfe  of  the  nation 
had  had  to  be  reeon.structed  and  reorganised  for  war,  and  he 
claimed  that  if  a  Government  could  do  that  for  war  it  could 
do  it  for  peace. 

Mr.  Bonar  Law  supported  the  Prime  Minister.  He  said 
a  clear  is.sue  had  been  ^raised,  the  nation  had  got  to  decide 
whether  the  problems  in  front  of  us  were  to  be  faced  not 
from  a  party  point  of  view,  but  from  a  national  point  of 
view.  We  were  going  to  be  faced  with  problems  the 
nature  of  which  we  could  not  foresee.  The  whole  life  of 
this  country,  its  social  and  its  economic  hfe,  had  to  be 
changed,  and  one  could  not  foresee  to-day  the  exact  nature 
of  the  probleni.'s  which  would  arise  or  the  way  in  which 
we  should  have  to  deal  with  them.  These  problems  would 
come  very  quickly,  and  would  have  to  be  settled  quickly. 
If  the  condition  of  wages  and  of  well-being  of  which  the 
Premier  had  siwken  were  to  be  maintained,  production 
would  have  to  be  maintained  and  increased. 

Mr.  Barnes  said  that  his  appearance  that  day  marked 
for  him  a  definite  break  from  a  political  party.  There  were 
times  when  one  had  to  choose  one's  course  apart  from  per- 
sonal considerations;  his  highest  ambition  was  to  serve 
Labour,  and  he  thought  he  would  be  serving  Labour  best  by 
staying  in  the  present  Government  until  normal  hfe  had 
been  resumed  in  peace  and  secmlty.  When  he  s-aid  peace, 
he  included  industrial  peace  and  social  peace,  He  believed 
in  co-operation  as  against  comjietition,  and  he  looked  with 
some  alarm  upon  the  ea.geniess  in  certain  quarters  to  get 
rid  of  governmental  control.  He  was  in  favoui^  of  the 
nationalisation  of  monopolies  and  the  control  of  essential 
services  until  such  time  a^  the  release  from  control  was 
conastent  with  public  welfare.  We  had  to  get  through  im- 
mediate, practical,  pressing  problems.  Tho.se  problems  were 
upon  us  now.  Two  things  were  necessary  in  industry  after 
the'  war.  The  first  was  the  highest  possible  standard  of 
living,  and  the  .second  was  the  highest  possible  production 
of  goods;  the  one  depended  upon  the  other.-  It  was  becadse 
he  believed  that  the  Coalition  Government  was  sincerely 
desirous  of  appljing  tho.se  principles  of  co-operation  and 
goodwill  that,  whether  in  it  or  out  of  it,  he  would  do  hia 
humble  part  to  help  it. 

Out-of-Worl{  Donations. — On  Tuesday  the  Ministry  of 

Labour'  issued  the  details  of  its  scheme  of  out-of-work  dona- 
tions, which  will  coiae  into  force  on  Monday.  Out-of-work 
donation  pohcies  will  not  be  issued  before  that  date. 

Ex-sailors,  soldiers,  and  airmen  will  be  entitled  to  out-of- 
work  donation  policies,  available  for  1'2  months,  if  they  have 
actually  served  OTth  the  Forces  during  the  present  war,  and 
civilian  workers  -u-ill  be  entitled  to  out-of-work  donation 
policies,  available  for  six  months,  if  they  are  British  .subjects 
and  became  "  employed  contributors  "  imder  the  National 
Health  Insurance  scheme  before  August  ■25t]i.  1918.  and  in 
the  case  of  boys  and  guls  between  1-5  and  IG  if  they  entered 
emplojTcent  before  that  date.  Unemployed  persons  desiring 
to  claim  donation  should,  on  and  after  Monday,  attend  at  an 
Employment  Exchange  or  Branch  Employment  Office,  taking 
with  them  their  discharge  or  other  military  certificates  if 
they  served  in  his  Majesty's  Forces  during  the  present  war, 
or  their  Health  Insurance  record  cards  and  Health  Insurance 
contribution  cards  if  civilian  workers.  In  the  ordinary  cases 
attendance  daily  or  as  otherwise  directed,  between  specified 
houi's  at  the  Employment  Exchange  or  Branch  Employment 
Office  will  be  required  .as  a  condition  of  receipt  of  donation. 
The  rates  of  payipent  are : — 

Per  week. 
£   s.    d. 

Men  over  18     -...140 

Women  over  18  10    0 

Bovs  betsveen  1-5  and  18     0  12    0 

Girls  between  15  and  18     0  10    0 

In  the  cases  of  men  and  women  there  will  be  supplementary 
allowances  for  dependent  chUdren  of  6s.  a  week  for  the  first 
child  under  15  years  of  age,  and  3s.  a  week  for  each  addi- 
tional child  under  that  age,  and  payment  in  the  case  of  boys 
and  girls  is  subject  to  attendance,  if  required,  at  a  course 
of  instruction  under  the  Board  of  Education  or  other  central 
authority.  Donation  does  not  become  due  until  after  the  ap- 
phcant  has  been  unemployed  and  has  attended  at  the  Ex- 
change for  three  consecutive  working  days,  and  payment  will 
not  be  made  for  these  three  days. 
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Institution  and  Lecture  Notes.— Institution  of  Electrical 

Engineers  (Western  Centre) The  second  meetinfr  of  tlie  session 

was  held  at  the  South  Wales  Mining  Engineers'  Institute,  Cardiff, 
on  November  11th.  Despite  the  peace  oi  armistice  celebrations, 
the  chairman  (Mr.  H.  I.  Rogers)  hati  the  pleasure  of  presiding; 
i.%er  one  of  the  lanrest  attendances  at  u  meeting  held  by  this 
Centre.  The  visit  of  the  President  (Mr.  (,'.  H.  Wordinghani),  no 
doubt,  accounted  lor  the  numerous  attendance.  'I'he  Secretary  of 
the  Institution  (Mr.  I'.  F.  Howell)  Avas  also  present. 

The  President  congratulated  the  Western  Centre  on  its  recent 
acxiuisition  of  new  territory,  and  ba.sed  a  lengthy  address  on  the 
work  of  the  Institution.  The  work  accomplished  during  the  past 
session  was  reviewed,  and  his  proposals  for  the  remodelling  of  the 
Institution,  having  regard  to  the  obtaining  of  a  Royal  Charter, 
were  listened  to  with  keen  interest.  He  also  made  a  special  plea 
for  the  Benevolent  Fund,  and  suggested  that  members,  when 
forwarding  their  subscriptions  for  the  coming  year,  should 
increase  them  by  the  sum  of  one  shilling,  this  sum  to  be  ear-marked 
lor  the  Benevolent  Fund.  If  this  were  done,  the  Fund  would 
benefit  by  a  very  substantial  amount. 

A  short  discussion  ensued  on  the  President's  scheme,  and  a 
hearty  vote  of  thanks  -Wiis  accorded  Mr.  Wordingham  for  his 
address. 

On  Tuesday,  last  week,  Mr.  A.  P.  M.  Fleming,  chairman  of  the 
North-Westekn  Centre,  delivered  his  inaugural  address,  on 
■'  The  Human  Factor  in  Industry." 

Miners'  Strike  for  Electric  Lamps. — The  (kirmiid  ot  Lbe 

miners  employed  at  the  Hucknall  Colliery  for  a  supply  of  electric 
lamps  not  having  been  complied  with,  about  2,000  miners, 
enginemen.  and  firemen  struck  work  on  the  12th  inst.  The 
grievance  is  one  of  two  years'  standing,  and  the  company's  agent 
states  that  the  company  is  quite  willing  to  furnish  the  lamps,  but 
is  unable  to  obtain  a  supply.  The  men  refused  the  Coal  Con- 
troller's suggestion  that  the  matter  l)e  referred  to  the  Trades 
Disputes  Board. 

Wages  (Temporary    Regulation)    Bill.— This   Bill  was 

before  the  House  of  Commons  in  Committee,  on  Tuesday,  and  was 
read  a  third  time.  It  relates  in  one  of  its  clauses'  to  the  obligation 
to  pay  prescribed  rates  of  wages  for  sLs  months,  and  it  was  stated 
by  the  Minister  of  Labour  that  the  general  assent  of  both 
employers  and  employed  had  been  secured.  The  prescribed  rate 
can  be  altered  by  an  award  of  an  interim  Court  of  Arbitration 
which  is  to  be  established,  or  by  steps  taken  by  the  Minister  of 
Labour.  Proceedings  for  offences  may  be  brought  before  Munitions 
Tribunals. 

Foreign  Trade.— The  October  Figures.— The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
following  electrical  and  machinery  figures  : — 

Octobei;\          Inc.  or  10  motUhs,  1918. 

Imports.                          1918.                 dec.  Inc.  or  dec. 

&                     &  & 

Electrical  goods         ...       117,288         +     6.U16  -     212,910 

Machinery       674,993         -239,768  +  1,737,809 

Exports. 

Electrical  goods,  te. ...       171,201          -4.5.486  -     791,895 

Machinerj-       1,391,597         -   49,997  -  3,057.555 

Volunteer  Notes. — Royal  Engineers  (Vols.),  London 
Army    Troops    Companies.— Headquarters  :     Balderton   Street, 
Oxford  Street,  W.  1. 
Regimental  Orders  No.  48,  by  Lieut.-Colone!  C.  B.  Clay,  V.D.,  Commanding. 
.Monday,  November  Mth,  to  Saturday,  November  30th.— Drills  as  nsual. 

C.  HiGGiNS,  Capt.  R.E.,  Adjutant. 

Decimal  Coinage.— At  the  meeting  of  the  Court  of 
Common  Council  of  the  City  of  London,  last  week,  the  following 
resolution  wa-s  unanimously>- adopted  :—"  That  in  the  opinion  of 
this  Court  it  is  important,  in  the  interests  of  the  trade  of  the 
country,  that  our  system  of  coinage  be  placed  on  a  decimal  basis 
at  the  earliest  possible  moment,  and  in  this  connection  the  Court 
supports  the  principle  of  the  Decimal  Coinage  Bill  recently  intro- 
duced mto  the  House  of  Lords  by  LordSouthwark,  and  now  under 
the  consideration  of  a  Royal  Commission." 

Appointments  Vacant. —  Assistant  electrical  .superin- 
tendent, also  A.c.  meter  tester  and  repairer  (7(  is.;,  for  the  Greenock 
Corporation  Electricity  Department ;  installation  inspector,  for  the 
Stepney  B.C.  Electricity  Department;  technical  officer  (£1.000), 
for  the  Electrical  Research  Committee  ;  charge  engineer,  for  the 
Wallasey  Corporation  Electricity  Department ;  shift  engineer 
(*:2oO  +  .4:35).  for  the  Manchester  Corporation  Electricity  Depart- 
ment :  draughtsman  for  the  Battersea  B.C.  Electricitv  Department  • 
shift  engmeer  (65s.  -I-  12;  percent.)for  the  Leigh (Lkncs.)  Corpora- 
tion Electricity  Works;  fuel  and  ash  superintendent  (£281)  for 
the  Wolverhampton  Borough  Electricity  Department  :  electrical 
instrument  maker  as  instructor  to  discharged  soldiers  for  the 
Wimbledon  Technical  Institute.  See  our  advertisement  pages 
to-day.  '^^' 

Scientific  Research.— A  Scientific  Research  Association 
in  the  interest  of  engineering  and  shipbuilding  is  to  be  established 
by  the  ^orth-East  Coast  Institution  of  Engineerino-  and  Ship- 
bnildmg.  We  would  draw  the  special  attention  of  our  readers  to 
the  importent  announcement  under  "Appointments  Vacant" 
(above),  regarding  the  appointment  of  a  technical  officer  bv  the 
Electrical  Research  Committee  of  the  I.E.E.  and  the  B  E  A  MA 


Patents  and  Alien  Enemies. — The  application  to  avoid 

or  suspend  Patent  No.  2:t.319'M7.  granted  to  Hartraann  i*c  Braun 
Akt.-Gc3.,  has  been  withdrawn  by  Messrs,  Johnson  cfe  Phillips,  Ltd. 

Electric  Steel  Furnaces. — In  the  course  of   his  paper. 

ivad  on  the  '.tth  inst.,  before  the  Staffordshire  Iron  and  Steel  Insti 
tute,  and  briefly  referred  to  in  our  last  issue.  Mr.  F.  ,1 .  Motfett  stated 
that  at  the  end  of  191 7  the  electrij  furnaces  installed  in  the  United 
Kingdom  were  as  follows  :  — 

Heroult         46  varying  from  H  —  10  tons 

Greaves-Etchells     ...     31  ,.       'j  —  12i  „ 

Electro- metals         ...     27  \\  —  10     „ 

Rennerfelt .-*  .,       j  —    2i  .. 

Stobie r,  .5  15J   „ 

Other  makes  ...     22 

l)f  these  140  furnaces  nearly  one-half  were  in  the  Sheffield  and 
Hotherham  district. 

It  was  evident  that  the  arc  type  of  furnace  hivd  established  its 
superiority  from  a  commercial  point  of  view.  The  induction 
furnace  was  now  very  rarely  adopted  in  this  country  for  steel 
refining. 

The  standard  sizes  of  furnaces  with  the  transformer  capacity 
and  the  approximate  units^per  ton  of  finished  steel  were  thus 
stated  by  the  author  : — 

Size.  Transformer  capacity.       Units  per  ton. 

25  cwt.  300  K\v.  8.50 

L'i  tons.  5O0    ,,  800 

.;.        „  800    „  7511 

The  decrease  in  the  nulls  per  ton  does  not  go  on  indefinitely  : 
when  the  capacity  of  15  tons  is  reached,  the  units  per  ton  appear  to 
reach  their  minimum  value.  Sir  Robert  Hadfield,  in  a  recent 
account  of  the  fuel  and  electric  power  consumption  at  his  works  at 
Sheffield,  stated  that  in  1917  the  units  per  ton  used  for  31,850  tons 
of  electric  steel  were  782. 

We  may  add  that  there  are  at  the  present  time  one  or  more  25-ton 
furnaces  under  construction.  The  total  output  of  electric  steel  in 
this  country  in  1917  was  110,000  tons. 

Every  Man  to  his  Metier. — He  was  explaining  how  he 

came  to  be  in  the  camp  kitchen.  ''  I'm  a  mainsinan,''  heisaid,  "  and 
when  I  did  a  trade  test  I  was  told  to  solder  a  joint.  I  did  it  all 
right,  and  my  papers  were  marked  '  joint  well  done.'  And,  blimey, 
the  nest  thing  I  knew  I  was  ordered  to  France  w  a  tir.<<t-ctaiix  cook. 


OUR   PERSONAL   COLUMN. 

ITie  Editors  invite  electrical  engi/teers,  whether  connected  with  the 
technical  or  tlie  commercial  side  of  the  profession  a?ul  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  tlieir  movements. 


Central  Stution  and  Tramway  Officials. — According  to  a 
local  report,  a.  i)ropusal  to  advance  the  salai->'  of  Mr.  A.  S. 
BLACEM.'iN,  borough  electrical  engineer  at  Sunderland,  from 
£1,000  to  £1,'2IM,  was  opposed,  and  disapproved  by  the  Coun- 
cil, on  the  ground  that  the  salary  was  ample  for  the  position, 
and  that  it  would  not  be  fair  to  the  ratepayers  to  "make  such 
an  increaise.  when  the  undertaking  was  not  a  pajdng  concern. 

Mr.  A.  A.  Bl.\ckburn,  chief  engineer  and  assistant '  to  the 
general  manager  of  the  Belfast  City  Tramways,  has  been 
appointed  manager  and  engineer  of  the  Huddersfield  Cor- 
poration Tramways.     There  were  29  applicants. 

Mr.  W.  Clough,  manager  of  the  Bm-y  Corjxiration  Ti-ani- 
ways  .since  its  fonnation,  has  tendered  his  resignataon.  It 
was  decided  to  place  on  record  an  appreciation  of  his  ser\'ioes 
in  connection  with  the  department.  Mr.  Clough  has  resigned 
in  order  to  take  up  an  important  appointment  with  a  la.rge 
firm  of  paper  makers  which  has  miUs  in  the  Bury  and  other 
di'stricts.  The  Tramway.?  Committee  is  to  advertise  for  a 
successor  at  i'.50O  per  annum.    - 

Stockton-ou-Tees  T.C.  has  declined  an  application  by  the 
electrical  engineer,  Mr.  .T.  J.  Smith,  for  an  increase  of  salary, 
but  has  granted  a  war  bonus  of  iBuO  for  the  vear  iending 
March  31st,  1919. 

General. — Coun.  D.twsoN  is  resigning  the  chail-manship  of 
the  Woolwich  B.C.   Electricitj'  Committee. 

On  November  2nd,  at  Manchester,  Captain  A.  E.  McCoN- 
NELL,  R.E.,  was  manned  to  ClTiistina  Isobel,  youngest 
daughter  of  Mr.  Peter  Waters,  of  Old  Traflord,  Mainche^ster. 
Captain  McConnell  is  on  the  export  staff  of  the  British  West- 
inghouse  Co.  He  went  out  with  the  2nd  Manchesters  to 
Galhpoh,  ^vas  wounded,  invaUded  home,  and  given  a  com- 
mis-sion  in  the  R,I.R.'s,  is  now  transferred  to  the  E.E.'s,  and 
is  at  one  of  the  locomotive  depots  in  Trance. 

Darwen  T.C.  has  elected  Aldermen  Carus,  Cocker,  Eccles, 
Pickup  and  Tomhnson,  aftd  Councillors  Davies,  Duxbury, 
Gibson,  Hindle,  Aki.=worth,  Broadbent,  Holden,  Holgate, 
Jepson,  Pickup  and  Thornley  to  serve  on  the  Electricity  Com- 
mittee of  the  Coi-poration  for  the  en.suing  year. 

Mr.  BuRMA.N'  has  been  appointed  chairman  of  the  Birming- 
ham Electric  Supply  Committee.  Mr.  hv.E  is  the  new  chair- 
man of  the  Binningham  Tramways  Committee. 

Aid.  S.  G.  KiMBRR,  the  retiring  Sheriff  of  Southampton, 
and  for  six  years  Chainnan  of  the  Electricity  Committee,  has 
been  elected  Mayor. 

Aid.  G.  H.  RoBrNSON  and  Mr.  J.  H.4LEY  have  been  re- 
appointed  chairman   and   deputy-chairman   of   the  Bradford 
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Electricity  Committee,  and  Aid.  Ekoch  Priestley  and  Mi".  I. 
¥.  Akekoid  as  chairman  and  deputy-chairman  of  the  Tram- 
ways Committee. 

Ihe  Hammersmith  B.C.  Electricity  Committee  has  ap- 
pointed Coua.  St.amper  chairman  and  Comi.  Jones  vice-chair- 
man. ■         ■■ 

The  Shoreditth  B.C.  Lighting  Committee  has  re-elected 
Cotin.  Major  W.  Weber  chainnan  ami  Coun.  T.  H.  Bird 
w^-chairman. 

Mr.  W.  H.  Herod,  who  has  been  for  10  years  -nith.  the 
London  office  of  the  OexUkon  Co..  ha.s  joined  the  staff  of  the 
engineering  department  of  the  General  Elec.fa-ic  Co.,  Ltd.,  67, 
Queen  Victmia  Street,  E.C.  4. 

Mr.  E.  C.  Kelly,  recently  publicity  manager  for  Simples 
Conduits,  Ltd..  is  resigning  the  post  to  take  up  the  repre- 
sentation of  The  Engineer  for  the  Midland  district. 

Roll  of  Honour. — In  our  issue  of  Isovember  Uth  we  stated 
that  the  Military  Cross  with  two  bars,  won  by  his  son, 
Fhght-Comuiander  Monteagle-Bartou,  R.A.F.,  who  was  killed 
last.  February,  had  been  received  by  ^Lr.  Leonard  Barlon. 
M.I.E.E.,  of  Wallington.  The  name  was  incoirectly  print<'d. 
It  should  read  Buiiow,  not  Barton.  Mr.  Leonard  Bailow  is 
Technical  .adviser  to  the  Priority  Depaituient. 

Piivate  H.  Hym.ix,  Manchester  Regiment,  who  has  died 
of  wounds,  was  with  the  British  Westinghonse  Co.,  Ltd., 
Tratlord  Park. 

Major  i\  A.  RoBLxsox,  M.C.  (with  bar),  10th  Tank  Batta- 
lion, who  w-as  formerly  in  the  electric  light  department  of 
the  India-Rubber  Co.,  Silveitown,  was  killed  on  November 
4th  -^vhilst  leading  an  attack  at  Catillon,  neax  Le  Cateau. 
Prance.  He  was  the  son  of  Commander  V.  W.  Robinson,  of 
the  submarine  department  of  the  India-Rubber  Co. 

Private  H.  Tre.40HEB,  Manches-tei-  Regt.,  who  has  died  of 
wotmds,  was  formerly  employed  by  Messrs.  Ward  &  Gold- 
stone,   Salford. 

Prixate  J.  W.  Rauy,  signaller,  who  died. of  pnexunonia  in 
ItaJy.  was  an  employe  of  Messi's.  Connolly  Bros.,  Manches-ter. 

Private  G.  A.  DiCKixsox,  East  Lancashire  Regiment,  has 
been  killed  in  action,  aged  21  yeai's.  He  was  employed  by 
Messr.-;.  Dick,  Kerr  &  Co.,  of  Preston. 

Private  E.  F'EKiuruY,  R.N.D.,  a  Militai-y  Medallist,  who 
has  been  killed  in  action,  aged  22,  wa^mployed  by  Messrs. 
F'erranti,  Ltd. 

Lance-Corporal  H.  Bill,  R.A.M.C,  awarded  the  Military 
Medal  for  conspicuous  bravery  in  the  field,  was  employed  by 
Siemens  Bros.  Dynamo  Works,   Stafford. 

Cadet  G.  W.  Audex,  R.A.F.,  who  has  died  from  septic 
pneumonia,  enlisted  whil.'rt  training  as  an  electrical  ^gineer 
at  the  Derby  Technical  College. 

Sergeant  P.  Wooi.lkit.  Shei-wood  Foresters,  who  has  fallen 
in  action,  was  on  the  staff'  of  the  Kent  Electric  Power  Co., 
Ltd.,  of  Chatham. 

Private  R.  Smith,  Border  Regifiient,  who  has  been  killed 
by  shell  fire,  was  engaged  in  the  Carlisi*  Coiix>ration  elec- 
tricity department. 

Signaller  W.  REnsH.4w,  who  has  faUeu  in  action,  was  with 
the  Scarborough  Electric  Supply  Co. 

Corix>i-al  J.  J.  Hills,  E.E.,  who  was  an  electrician  with  Mr. 
W.  D.  Dickinson,  of  Bexley  Heath, ~ has  been  aw-ai'ded  the 
Milit-ary  Medal  for  keeping  lines  of  communication  intact 
under  heav}'  fire. 

Rifleman  A.  Rdston,  West  Yorks.  Regiment,  who  has  been 
killed  ill  action,  was  foj-merly  in  the  employ  of  Messrs.  S. 
Dixon  it  Son,  Leeds. 

Obituary.— Mr.  E.  Rossell-Cl.vrke.— Wc  regret  to  leai-n  of 
the  death  of  Mr.  Edward  Russell-Clarke,  C.B.E.,  Technicai 
.\dviser  to  the  Intcihgence  Department  of  the  .Admiralty .''at 
the  age  of  47.  The  Times  says  that  in  1S95  ho  was  called  to 
the  Bar,  and  he  .soon  acquired  a  successful  practice  in  patent 
and  other  cases  in  which  there  was  scope  for  his  remarkable 
.scientific  talent.  But  he  was  never  reaUy  content  to  be  simply 
understandmg  and  expounding  scientific  apparatus;  he 
wanted  to  be  inventing  arid  impro%Tng:  and  while  he  was  at 
the  Bar  he  took  out  mjfny  patents,  particulai-jy  for  inven- 
tions connected  with  electiicity.  But  it  was  in  the  last  four 
years  that  h«  tnily  found  his  opportunity,  and  that  the  real 
work  of  his  life  was  done.  Ax,  the  outbreak  of  war  he  gave 
up  his  practice  at  the  Bar.  and  placed  himself  at  the  disposal 
of  the  .-idmiralty,  and  was  attached  to  the  Intelligence  De- 
partment as  Technical  Adviser.  His  death  was  the  result  of 
a^  comjilete  breakdown  due  to  incessant  work,  from  which 
he  had  allowed  himself  no  respite  since  the  beginning  of  the 
war.    He  was  a  close  friend  of  the  late  Col.  Hopkinson. 

Mr.  H.  H.\RGRE.iVE3.— The  death  occurred  recently  of  Mr. 
Hariy  Hargreaves.  who  w^as  fonnerly  employed  on  analytical 
chemistiy  a*  Accrington  electricity  works. 

Mr.  Llewelyx  Preece.— At  the"  funeial  service  of  the  late 
Mr.  Llewelyn  Preece,  held  on  November  14th. wi,t  Christ 
Church.  Victoria  Street,  the  Institution  of  Electmal  Engi 
neers  was  represented  by  the  following  : — Mr.  C.  H.  Word- 
mgha.m,  C.B.E.,  President;  Mr.  W.  M.  Mordey,  Mr.  .Alexan- 
der Siemens,  Sir  John  Snail.  Mr.  J.  Swinburne,  Past-Pre-si- 
dents;  Mr.  J.  E.  Kinssburv,  Hon.  Treasurer;  Mr.  L.  B. 
Atkinson.  Mr.  J.  S.  Highfield.  Mr.  A.  P.  Trotter,  Members 
of  Council :  Mr.  P.  F.  Rowell.  Secretarv. 

Dr.  I.  Fdjioka.— We  learn  that  Dr.  I.  Pujioka,  M.E.,  pre- 
sident  of  the  Tokyo  Electric  Co..  and  a  director  of  several 
firms,  passed  away  on  March  5th,  1918,  of  apoplexy.  He 
was  a  member  of  the  Institution  of  Electrical  Engineers  and 
other  aocieties.  ft 


CITY     NOTES. 


Mr.  CL.1UD  T.  Cayley,  presiding  at  the 
Dick,  Kerr  annual  meeting  on  November  14th,  said 
and  Co.,  Ltd.  that  the  profit  for  the  year  under  review 
was  not  much  short  (^  that  for  the  pre- 
vious year,  and  in  view  of  the  fact  that  the  directors'  policy 
ha-d  been  gradually  to  prepare,  where  possible,  for  the  recon- 
struction of  the  business  on  post-war  conditions,  no  doubt 
they  would  consider  the  year's  results  satisfactory.  The  total 
on  the  asset  side  of  the  balance-sheet  was  this  year  over  two 
and  a  quarter  million  pounds,  which  was  a  record  figure  so 
far  as  the  company  w-as  concerned.  The  individual  items 
which  made  up  that  total  were  in  the  main  not  widely  dif- 
ferent to  those  of  last  year  with  the  exception  of  the  assets 
"  contracts,  due  to  work,  stock  of  materials,  &c.,"  which  was 
roughly  i'lOO.iXlO  more  than  it  was  in  1917.  That  item 
covered  the  sums  due  to  the  company  in  respect  of  their 
various  contracts,  together  with  the  stock  of  material  carried 
in  respect  of  them  and  so  forth,  and  was  natiu-ally  bound  tu 
fluctuate  from  year  to  year.  Capital  expenditure  was  some 
;6'20,OUO  less  than  last  yeai%  and  he  did  not  doubt  that  they 
would  fully  endorse  the  conservative  pohcy  of  which  this 
WTiting  down  was  evidence.  Investments  stood  at  i338,0(lO 
odd,  as  .against  ±'341,000  odd  in  191..  That  decrease,  how- 
ever, was  the  net  result  of  two  large  transactions.  Last  year 
he  reix)rted  on  the  acquisition  of  the  bulk  of  the  "  B  "  pre- 
ference stock  of  WUlans  &  Robinson,  Ltd.,  partly  by  cash 
and  partly  by  exchange  of  shares,  which  they  issued  for  the 
purxx)se.  This  transaction  occmxed  after  the  close  of  their 
tinancial  year,  and  was,  therefore,  not  reflected  in  the  1917 
accounts.  On  the  other  hand,  since  the  last  meeting  the 
whole  of  their  holding  of  United  EUectnc  Car  Co.,  Ltd.,  pre- 
ference shares  had  been  disposed  of,  so  that  the  latter  trans- 
;iction  largely  offset  the  former.  The  works  had  continued 
to  be  fuUy  employed,  and  he  was  glad  to  say  that  during 
the  past  few  months  the  demand  for  certain  purely  war  pro- 
ducts having  become  less  ui-gent,  opportunity  had  been  taken 
to  estabUsh  a  process  of  gradually  changing  over,  and  in  that 
connection  it  was  pleasing  to  note  that  the  Ministries  of 
Munitions  and  Reconstruction,  remembering  perhaps  the  way 
in  which  they  threw  themselves  w-hole-heartedly  into  the  pro- 
duction of  war  material  in  the  early  days,  had  given  con- 
siderable assistance.  While,  therefore,  there  must  inevitably 
be  a-  hiatus  of  disorganisation,  they  hoped  to  be  able  to  retain 
the  continuous  services  of  a  considerable  portion  of  their 
workpeople,  first  of  all  in  the  operations  necessary  to  re- 
arrange the  factories,  and  later  in  .standard  production,  pro- 
vided raw  material  was  available.  The  raw  material  required 
for  the  class  of  machinery  in  'which  they  specialised  was  very 
different  from  raw  material  as  understood  generally  by  the 
public.  Material  such  as  steel  forgings  and  castings,  copper 
wire,  and  many  other  things  which  were  the  basis  of  their 
manufacture,  were  the  finished  article  with  many  other  pro- 
ducers, upon  which  months  of  work  mus-t  already  have  been 
expended  before  they  arrived  at  their  stores.  During  the 
year  the  work  of  consoUdating  into  their  own  organisation 
those  of  Wdlans  &  Robinson  and  the  United  Electric  Car  Co. 
had  been  completed,  and  the  management  committee  had 
been  strengthened  and  made  stiU  more  representative  by  the 
appointment  of  Mr.  Davenport  and  Mr.  Bennett  from  Rugby, 
and  Mr.  Conner,  an  old  and  trusted  member  of  their  staff. 
An  alHanoe  had  also  been  made  with  Siemens  Bros.  &  Co., 
Ltd.,  by  which  it  was  thought  much  economy  could  be 
attained  through  the  amalgamation  of  selling  organisations 
and  co-ordination  of  designs  and  products  so  as  to  avoid  over 
lapping.  Siemens  and  themselves  were  not  competitors  in 
manufacture.  They  were  long  established  as  makers  of  all 
kinds  of  cables,  from  submarine  telegraph  to  power  trans- 
mission, dynamo  machinery,  telephones,  instruments,  and 
so  on,  while  they  had  speciaUsed  in  apparatus  for  railways 
and  tramways,  ste^im  turbines,  and  the  larger  classes  of  elec- 
trical machinery.  The  two  manufacturing  organisations  dove- 
tailed into  each  other  perfectly,  and  only  small  adjustment 
was  required  to  brings  the  commercial  sides  together  with 
material  benefit  to  both.  This  arrangement  was  referred  to 
by  Mr.  Mure  Ritchie,  the  chainuan  of  Siemens  Bros..  Ltd.. 
in  his  speech  to  the "  shareholders  of  that  company  in  June 
last,  and  it  had  now 'been  consummated  by  an  exchange  of 
directors,  Mr.  Mme  Eitehie  having  taken  a  seat  on  their 
board,  and  he  (the  speaker)  having  joined  that  of  Messi's. 
Siemens.  An  interesting  development  which  had  taken  place 
since  the  last  meeting  was  the  establishment  in  FVance  and 
in  Japan  of  companies  to  exploit  their  manufacturing  rights 
in  connection  with  apparatus  for  railways  and  tramways.  It 
must  be  gratifying  to  them  to  know  that  Dick-Kerr  machi- 
nery ranked  so  highly  in  these  important  countries  that  re- 
))resentative  technical  and  business  men  were  wiUing  to 
provide  the  considerable  capital  required  for  such  under 
takings.  These  companies  would  also  act  as  their  agents  in 
their  respective  countries,  thereby  contributing  important 
outlets  for  the  products  of  their  own  factories,  should  there 
be  a  surplus  available.  It  was  obviou.sly  inadvisable  to  make 
public  the  details  of  their  airangements  with  those  com- 
panies, but  the  terms  were  considered  by  the  board  to  be 
satisfactory.  He  referred  last  year  to  the  conviction  on  the 
part  of  those  studying  the  position  on  their  behalf  that  the 
after-war  demand  for  their  products  would  be  veiy  great. 
The  correctness  of  that  opinion  was  proved  by  the  demand 
which  already  existed  for  all  classes  of  electrical  machinery, 
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aad  especially  large-sized  eteam  turbine  generatine  plant, 
upon  which  they  had  specialised  for  some  years.  It.  had 
further  been  brought  home  to  the  management  tli:it  the 
manufacturing  capacity  of  the  countr>'  for  heavy  oloctrical 
machinery  was  much  below  the  demand,  and  that  m  their 
own  case'  they  must,  if  they  wished  to  retain  tlie  position 
they  held  at  present,  lind  facilities  not  only  for  increased 
output,  but  also  for  the  production  of  indi\idual  units  larger 
than  their-  present  shops  admitted  of.  Having  reached  that 
inclusion,  they  were  faced  with  the  difficulty,  if  not  impos- 
sibiht),  at  all  events  for  a  long  time  to  come,  of  extending 
the  works,  obtaining  the  necessary  machinery,  and  building 
up  a  strong  organisation.  It  was  therefore  with  pleasure  he 
bad  to  inl'onii  them  tJiat  they  had  solved  the  difficulty  in  a 
\ery  satisfactory  juauner.  An  option  agreement  had  been 
iitered  into  with  the  Coventrj-  Ordnance  Works,  Ltd.,  who 
■  wned  an  engineeiiiig  works  of  modern  design  and  equip- 
ment which,  although  not  at  preseut  occupied  upon  electrical 
work,  could  very  quickly  be  convei-ted  to  that  purpose.  In 
due  course  the"  shareholders  would  receive  full  particulars 
of  the  proposal,  and  they  would  be  asked  to  consent  to  an 
exchange  of  their  shares  for  those  of  a  new  company,  which, 
in  the  event  of  the  oiler  being  accepted,  would  control  both 
concerns.  The  Coventry  Ordnance  Works,  Ltd.,  w-hich  was 
not  a  public  cdrnpany,  had  an  issued  capital  of  ^800,000,  and 
debentures  of  £»j(X),{lO0.  Its  proprietors  were  Messrs.  John 
Brown  &  Co..  Lt^l..  Messrs.  Cammell.  Laird  &  Co.,  Ltd.,  and 
Messrs.  Faii-held  Shipbuilding  &  Engineering  Co.,  Ltd.  The 
shops  were  laid  do\^n  for  the  purpose  of  making  heavy  arrna- 
ment,  were  modern  both  in  rejipect  of  design  and  equip- 
ment, and  could  be  easily  altered  for  the  production  of  heavy 
electrical  machinery.  In  addition  to  the  amiament  business 
done  by  the  company,  they  had  also  a  considerable  output 
of  non-war  material,  which  it  was  expected  could  be  mate- 
rially increased.  Full  particulars  would  be  sent  to  the  share- 
holders in  due  course. 

Mr.    E.    H.   PrestW'ICH   seconded   the  motion,    which    was 
adopted  unanimously. 

A    meeting    of    preference    shareholdei's 
British  of    this    company    was    held    on    Tuesday 

Westinghouse   at    Hamilton    House,    Victoria    Embank- 
Electric  and     ment,  to  consider  a  resolution  for  modify- 
Maniifacturinft    ing  their  rights  to  the  effect  that  in  future 
Co.,  Ltd.        such  shares  should  be  entitled  pari  passu 
with  the  existing  ordinai-y  shai'es  to  a  non- 
cumulative  preferential  dividend  at  the  i-ate  of  8  per  cent, 
per  annum.     Mr.  J.  Annan  Bkyce.  M.P.,  the  chaii-man,  pre- 
sided, and  there  was  a  large  attendance. 

The  ChaiiTuan,   in   formally   proposing   the  resolution,  ex- 
plained that  the  real  object  of  the  meeting  was  to  consider 
a  plan  for  the,  increase  of  capital  by  the  sum  of  five  millions. 
At  previous  general  meetings,  and   particularly  at   the  last 
one,  the  reasons  for  an  increase  of  capital  were  emphasised. 
It  was  pointed  out  that  large  sums  would  have  to  be  spent 
on   research   and   experimental   work.    Their  trade  was  one 
which,  almost  more  than  any  other,  was  undergoing  constant 
and  rapid  changes,  involving  very  large  and  difficult  problems 
of  development.    To  meet  the  constantly  changing  and  in- 
creasing demand  they  were  under  the  cx)ntinuaJ  necessity  of 
altering  and  adding  to  their  buildings  and  plant  at  Manchester. 
In  connection  «ith  their  associated  companies  abroad,  there 
were    similar    needs,    which    demanded    large    contributions, 
and  there  were,  moreover,  before  them  propositions  in  them- 
selves  promising    for  the  extension   of   then-  activities   into 
other  countries.    If  they   were  not   prepai-ed  to  meet  these 
various  demands,    they  might  be  unable   to  maintain   their 
present    position.     The    urgency   of   the   necessity    for  more 
capital    w-as   emphasised    by   the   happily   near   approach   of 
peace.     Geiinamy  would  strain  every  nei-ve  to  meet  by  in- 
creased pioduction  the  tremendous  claim  for  reparation  and 
indemnity    which    every    consideration    of   justice   demanded 
should   be   imposed   on   her.    In   one  iuiportant   respect  she 
had  a   great  advantage  over  ourselves.     Her  enterprise  had 
not  been  saddled  during  the  wair  with  the  colossal  burdens  in 
the  fomi  of  income  tax  and  excess  profits  tax  which  British 
enterprise   had  had    to  bear.    The  balance  sheet  of  one  of 
their  German  competitors,  the  Allgemeine  Electricitats  Gesell- 
schaft.   showed   that  at  the  end   of  1915   they  had  cash  re- 
sources of   7  miUion   pounds  accumulated   for   deaUng   with 
work   after  the  war,   and  those  resources  might  have  been 
greatly    increased    during   the    three   subsequent    years.     The 
Allgemeine    and    its    as.sociated    conjpanies    had    together    a 
capital  of  50  millions  sterling.    The  organising  genius  of  the 
Gennans   would   secure   that  those  resources   should   become 
available  by  State  credit  or  otherw-ise  for  the  vital  needs  of 
the  country  as  a  whole.     Even  a  Socialist  Government  would 
eee   to  that.    Do  not   let   them   imagine   that   the   Germans 
would  not  have  a.  market.    Even  if  the  loathing  which  then- 
bestial   methods   had   inspired    prevented   their   direct  acce.ss 
to  the  markets  of  the  belligerent  countries,  it  would  require 
great    ingenuity    to    prevent    their   indirect    access   even    to 
belligerent    countries.    The   neutral    markets    were    open    to 
them,   countries  in   which  the  capitalist  classes  had.   owing 
to  the  war.  increa.sed  enoiTriously  in  riches,  which  they  were 
eager  to  employ  in  every  kind  of  industry  for  which  those 
countries  might  offer  a  field.    Moreover,  the  neutral  countries 
themselves  wished  to  take  a  hand  in  the  electrical  industry, 
for   which    some_  of    fhem.    notably   Sweden,    Norway,    and 
Spain   were  aidmirably  adapted  by  their  command   of  water 
power.    Then   there   wag  America.     The   yearg  of  the   war 


before  she  entered  it  gave  lier  gigantic  profits  in  which  her 
subsegueut  expenditure,  la.visli  .though  it  had  been,  had  not 
yet  made  any  c»nsidera.ble  hole.    From  being  a,  debtor  she 
was  now  a  creditor  country.     Her  technical  knowledge  was 
of  the  best,  the  keenness  and  energy  of  her  manufaeturei-s 
immense,  and  the  productive  powei-  of  her  workmen  imsur- 
ixissed.       There    they    had    w^hat   they    were   up   against:  — 
Germany  fully  equipi)ed  and  desperate,  the  neutrals  rich  and 
eager,  America  able,  rich,  and  detennined.     Here,  too,  they 
had  able  and  powerful  comi)©titors,  some  of  whom,  such  as 
Dick,  Kerr  &  Co.,  and  the  General  Electric  Co.,  had  lately 
eitcct'cd  amalgamations  and  secured  large  increases  of  capital. 
Thoy  would  admit  that  he  need  s:i.y  nb  more  about  the  neces- 
sity imposed  upon  them   to  follow  their  example.    Eoughly, 
there  were  three  ways  in  which  additional  capital  might  be 
an-angcd  in  their  case,  ajul  all  of  them  had   been  carefully 
considered.    First,  it  might  be  put  in  ahead  of  the  preference 
shares  in   the   form  of   debentures.     Secondly,   it   might   be 
made  to  run  pari  passti  with  the  existmg  preforence  .shares, 
and  thirdly,  it  might  be  put  in  behind  them.    Tte  last  vva« 
the  course  which  the   board   had   thoiight   most  convenient. 
N\'hat  the  meeting  w-as  piincipally  concerned  with  was  the 
effect  on  the  preference  .shares.    It  was  proposed  that  instead 
of  being  entitled  to  15  per  cent,  and  a  quarter  of  the  surplus 
al'Un-  the  ordinaa-y  sliares  had  received  30  per  cent.,  and  the 
deferred  thai-e^  7i  per  cent.,  they  should  receive  only  8  per 
n'Tit.    It    was    fm-ther   proposed   that    in    a.   liquidation    the 
shares  should  rank  only  for  £'2  instead  of  as  at  pre-sent  for 
£o,  and  both  in  this  respect  and  as  regarded  dividend,  pari 
passu    with    the   existing   ordinary    shares.     The   preference 
shares  were  therefore  to  give  up  two  substantial  advantages, 
and   it  might   be  asked    w-hat   was  the   quid   pro   quo.     The 
answer   to   that   was   beat   seen    by   a  consideration   of   the 
altei-natives.    They    could    not    go    on    as    they    were.  _  Not 
only  could  they  not  provide  for  expansion,  but  it  was  highly 
doubtful  whether  they  could  continue  to  pay  a  7J  per  cent, 
dividend.    Given    that    fresh    ca,pital    was    required,    it    was 
plain  that;  to  obtain  it  suflicient  inducement  must  be  held 
out.    It  was  quite  certain  that,  under  present  prospects,  no 
one   would   put"  in    fresh    capital    behind    preference   shares 
entitled  to  15  per  cent.,   a  further  quarter  of  surplus,   and 
'  £5  on  a  liquidation,  and  on  the  best  information  they  had 
been  able  to  get,  both  now,  and  at  the  time  the  control  was 
transfciTed  from   Ameiica,   the  directors  did  not  think  that 
fresh  capital  could  be  induced  to  come  in  behind  the  prefer- 
ence shares  on   better  terms  than  those  now  proposed.      It 
might  be  asked,  as  thei-e  was  no  provision  for  the  8  per  cent, 
being  ciunulative,    what   prosiKet   was  there  thait  it   would 
be  paid?    The  answer  was  that  a  regular  8  fier  cent,  was 
practically  a.ssured  by  the  putting  in  of  a  large  amount  of 
money   behind  the  preference  shares,   money  which   would 
increase    the   earning    pow-er   of    the    company,    and    which 
would  not  be  put  in  unless  the  subscribers  saw  their  way  to 
a  fair  return  upon  it.    Contemplating,  as  it  did,  a  large  ex- 
pansion of  the  bui5mess,  the  board  was  asking  for  an  inorea'se 
of  5  millions.     Naturally,  it  did  not-  propose  to  issue  all  that 
sum  at  once,  but  it  did  see  its  way  to  use  a.  minimum  of  one 
million,    and   possibly    two   millions    within   a   year,    and   it 
undertook  to  have  issued  and  subs<:ribed   one  million   as  a 
mininium  and  two  miUions  if  required  during  that  period. 
It  sa.w  its  way  to  procure  those  sums  at  such  intervals  as 
might  be  necessary  during  that  peiiod.    Under  those  circum- 
.stances,  it  considered  that  the  preference  shareholders  might 
feel  sure  of  getting  their  8  per  cent,  regularly.    With  regard 
to  the  reduction  of  the  right  on  a  liquidation  to  £'3  instead 
of  £5,  there  was  the  very  substantial  quid  pro  quo  of  the 
greaitly   enhanced    value    of    the   security    produced    by   the 
putting  in  of  so  large  a  sum  as  even  one  or  two  millions,  a 
sum  which  in  the  future  w-ould  in  all  probability  be  largely 
increa.sed.      Considering    the    aJtei-natives,    capital    could    Ix; 
put  in  ahe^d  of  the  exisiting  preference  shares  only  in   the 
form    of    debentures.       The     existing     debenture     stock     of 
£1,241,35.3  was  i-aised  early  in  the  company's  histoi-j'  when 
money  was  cheap,  at  4  per  cent.,  but  in  the  present  condi- 
tion  of  the  money   market,   and   with   two  other  series  of 
debentures  in  front  of  it,  a  third  series,  as  that  would  have 
to  be,  could  be  placed  only  at  .a  very  high   rate  of  interest. 
It  was  evident  that  that  method  would  not  only  injuriously 
affect  the  retui-n  on  the  preference,  shares,  but  w-ould,  especi- 
ally if  the  issue  w-ere  large,  seriou.sly  imperil  their  security. 
The  board  accordingly  did  not  entertain  that  method.    The 
second  alternative,  that  of  an  issue  of  shares  pari  passu  with 
the  existing  preference  .shares,  was  seriously  considered,  but 
finally  was  discarded  owing  to  the  various  difficulties  which 
would  have  ai-isen  in   connection   with  the  other  classes  of 
shares.     He  was  .oatisfied   that  the  scheme  now  before  them 
w-as  preferable.    It  was  the  intention  of  the  directors  to  give 
deserving  employes,  whether  mcmljcrs  of  the  staff  or  work- 
men, the  opi>ortunity  of  subscribing,  ai  step  w-hich  they  would 
no    doubt   approve    a^s    tending    to    identify    thein    with    the 
Jirosperity  of  the  company.     If  it  wore  decided  to  offer  the 
new  shares  to  existing  preference  shareholders,  the  directors 
would  probably  be  induced  to  give  preference   m   allocation 
to  such  as  had  been  of  service  in  the  past  or  might  be  useful 
in  the  future. 
Sir  Ernest  Hiley  formally  seconded  the  resolution. 
Mr.  Herbert  Smith  said  that  while  agreeing  that  expaneion 
of  the  capital  appeared  to  be  desirable,  he  thought  the  board 
ought  to  bear  in  mind  the  danger  of  tooi  rapid  or  too  reckless 
an  expansion.     He^tiinueht  the  best  way  to  get  fresh  cmpital 
was  by  the  issue  m  ordinary  shares,  but  the  question  waa 
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whether  the  ordinary  share  capital  which  it  was  proposed 
to  issue  could  not  be  placed  on  terms  which  would  be  more 
iavourable  to  the  existing  preference  shareholders.  He  thought 
it  a  grejt  pity  that  the  board  should  have  star-ted  to  evolve 
their  scheme  without  having  called  into  consultation  some 
of  the  important  interests  represented  at  that  meeting.  At 
the  eleventh  hour  they  had  to  discuss  proposals  which  might 
have  been  uiade  tlio  .subject  of  agreement  if  they  had  been 
called  into  con.sultation  earlier.  Two  points  called  for  stiong 
criticism.  In  the  first  place,  they  were  asked  to  give  up  a 
\ery  stibs-fantial  part  of  their  right«  with  the  prospect  of 
large  sums  of  money  being  brought  in  behind  them.  Sup- 
jxjsing  that  money  was  not  brought  in,  the  preference  ehare- 
bolders  would  have  given  np  their  birthiight  and  got  nothing 
for  it.  He  suggested  that  whatever  decisions  they  arrived 
at  they  should  be  based  uixm  the  principle  that  the  variation 
HI  their  rights  should  synchronise  with,  and  be  contingent 
upon,  some  very  sensible  proportion  of  the  new  ordinary 
capital  being  placed.  In  the  second  place,  he  found  that 
in  the  city  there  was  a  very  strong  view  tliat  whatever 
:irraiigements  were  made  wi.th  the  preference  shai'eholders 
they  should  hold  some  right  of  conversion.  He  strongly  ap- 
pealed to  the  board  to  adjourn  the  meeting  in  order  that 
the  scheme  might  be  looked  into  by  a  committee  on  behalf 
of   the   preference   shareholders. 

Mr.  E.  BiliKS,  Mr.  V.\rlev,  and  other  speaker^  strongly 
.'^upporti'd   an   adjournment. 

Sir  Ehxest  Hiley  said  that  the  Metropolitan  Carriage  Co. 
came  into  the  concern  in  1917  as  indus-triaUst'S,  and  Messrs. 
\  ickers  had  come  in  in  the  .=ame.  position  since.  It  was 
patent  that  an  increase  of  capital  was  necessary  if  the  com- 
pany was  to  caiTy  on  and  expand,  and  take  the  place  it 
ought  to  in  the  electrical  industry  of  the  country.  That 
capital  could  only  be  raised  by  the  issue  of  debentures  or 
ordinary  shares.  They  could  bring  in  fresh  capital,  but  they 
were  not  going  to  do  so  if  they  had  got  preierence  shares 
with  15  iier  cent,  dividend  in  front  of  them.  He  wanted  to 
emphasise  that  they  would  want  an  extra  million  of  money 
very  soon — probably  two  miUions  before  1"2  months  were  up. 
The  shares  would  be  Lssued,  and  after  being  offered  to  the 
woikpeople  and  to  those  who  had  helped  the  company  in  the 
past,  if  they  were  not  taken  up  the  Metropolitan  Cai-riage 
Co.  would  see  that  what  were  left  were  taken  up  at  par.  As 
to  a  conference  between  the  boaid  and  certain  people  who 
were  representing  the  preference  shareholders,  such  a  meet- 
mg  had  been  arranged  for  Tliursday,  when  Mr.  Smith,  Mr. 
Robert  Fieming.  and  Mr.  Robert  Benson  were  going  to  meet 
Mr.  Dudley  Docker,  and  he  had  no  doubt  that  some  sitis- 
factory  arrangement  would  be  made  there.  Although  the 
lioard  had  suthcient  proxies  to  cany  the  scheme,  they  had  no 
desire  to  rush  it.  and,  personally,  he  saw  no  objection  to  an 
adjoiu-nment,  as  suggested  by  Mr.  Smith. 

Eventually  the  meeting  was  adjourned  until  Monday,  on 
tlie  uiiderstanding  that  in  the  meantime  the  siiggested  confer- 
ence should  take  place.  , 

Presiding  at  the  annual  meeting  on 
Drake  and  November  13th,  Mr.  B.  M.  Drake  said 
Gorham,  Ltd.  that  the  year's  profit  of  i£18,7Sl  compared 
•i\ith  £'11.39-5  for  the  previous  year,  and 
roiistitnted  a  record,  their  best  year  previously  being  fl6,327 
ill  1!XI3.  TTie.  prc>rit  on  turnover  worked  out  at  under  6  Jier 
cent.,  so  that  they  could  not  be  accused  of  profiteering,  but 
as  excess  profits  duty  wa.s  exacted  without  regard  to  the 
rate  of  profits  realised  Ihey  would  probably  have  to  pay  a 
innsideraljle  sum  which  they  would  have  been  glad  to  con- 
.-erve  for  meeting  the  needs  of  aftei'-war  trade.  He  referred 
last  year  to  the  ix>wer  station  already  erected  for  one  of  the 
most  imixjrtant  chemical  manufacturing  companies,  and  to 
negotiations  then  in  progress  for  simUai'  work  on  a  larger 
•icnle.  He  \\as  pleased  to  say  that  they  had  since  been 
liu.-ily  engaged  on  an  equipment  for  an  output  of  10,000  KW., 
which  would  be  larger  than  many  of  the  town  .supply  stations 
in  this  countiy.  As  eveiw  modem  device  was  being  fitted  to 
produce  econojuical  working,  he  was  hopeful  that  this  station 
would  compare  favourably  with  any  in  the  kingdom. 
Another  generating  set  of  1.000  KW.  was  also  being  added 
to  the  earlier  station.  They  had  also  been  entnisted  by  the 
Admiralty  with  important  work  concerning  which  he  might 
-say  more  in  the  future.  They  were  lighting  aerodromes  in 
various  parts  of  the  country,  and  were  busy  with  power  and 
lighting  contracts  in  a  number  of  industrial  factories.  Their 
Manchc.-<ter  branch  had  continued  its  prosperity,  and  the 
managers  were  to  be  .congratulated  on  the  results  shown. 
Tlie  wholesale  merchanting  department,  which  was  con- 
ducted as  a  separate  business,  had  again  advanced  in  turn- 
over, and  an  important  order  had  been  obtained  for  elec- 
trical supplies  to  meet  the  needs  of  our  American  AUies  in 
France.  /The  new  works  were  found  in  everv'  respect  to  be 
an  imprcjvement  on  those  pre\'iously  occupied,  and  the  staff 
were  busy  with  switchboard  work  of  all  kinds  and  various 
war  appliances.  In  regard  to  the  future,  he  \v;rs  optimistic, 
e-.'pecially  if  the  recommendations  of  the  Electrical  Trades 
C-crnmittee  (on  which  he  had  the  pleasure  of  serving)  were 
accepted  by  the  Government  and  acted  upon  without  further 
delay.  Ini  the  published  report  it  was  shown  that  an  annual 
saving  of  100  million  pounds  could  be  effected  in  this  country 
if  electric  power  was  universally  adopted — a  sum  sufficient 
to  pa_y_  the  interest  on  2.000  millions  of  war  stock.  With 
electricity  "  on  tap "  throughout  the  country  there  must 
needs  be  a  demand  for  the  services  of  those  who  had  had 


the  necessary  training  and  experience  to  show  manufacturers 
how  to  utilise  the  current  to  the  best  advantage.  In  this 
connection  they  were  preparing  a  scheme  of  guarantees  which 
would  reheve  lai'ge  users  from  all  anxiety  as  to  the  saving 
they  -s^-ould  be  able  to  affect. 


Nairobi   Electric   Power   and   Lighting   Co..    Ltd. — Sir  A. 

Mayo-Robson,  presiding  at  the  annual  meeting,  said  that 
the  sale  of  cunent  produced  a  trifle  less  revenue  than  in  the 
previous  year.  Salaries  and  wages  showed  a  considerable 
increase.  The  balance  to  net  revenue  was  £8,0"21,  as  against 
£8,013,  and  seeing  that  they  were  not  in  a  position  to  in- 
crease the  price  of  their  commodity',  but  had 'heavy  increase 
in  expenses,  the  result  was  satisfactory.  They  were  still 
carrying  on  undei'  the  difficulties  that  all  in  hke  circum- 
.stances  had  been  experiencing.  Though  the  war  was  now 
happOy  ended,  it  must  continue  to  exercise  a  deterrent  effect 
upon  new  commercial  developments  for  some  time  to  come. 

Amazon  Telegraph  Co..  Ltd. — Gross  revenue  for  year 
ended  June  30th.  1918,  £80.455;  working  expenses  £31,598. 
After  providing  for  income  tax,  depreciation  of  investments, 
and  debenture  interest,  and  ]nitting  £17,000  to  general  re- 
serve, a  dividend  of  4j  per  cent.,  less  tax,  is  paid,  carrying 
foi-ward  £6,842.  The  managing  director,  Mr.  F.  E.  Nos- 
worthy,  who  has  been  at  Para  ahd  Rio  de  Janeiro  on  the 
company's  business  during  the  whole  of  the  past  financial 
year,  has  now  returned. 

Oriental  Telephone  &  Electric  Co.,  Ltd. — At  an  extra- 
ordinary meeting  called  for  Wedne.?;day.  it  was  proposed  to 
pa^  a  resolution  declaring  that  £1  fis.  per  ordinary  share — 
'  being  part  of  the  moneys  resulting  from  the  conversion  into 
money  and  collection  of  certain  capital  assets,  and  being  sup- 
plus  money,  notwithstanding  the  distribution  of  which  there 
will  still  remain  assets  sufficient  to  answer  in  fuU  the  whole 
of  the  habUities  and  paid-up  share  capital — be  appropriated 
as  capital  among  the  holders  of  the  ordinaiy  shares. 

British.  Ever=Read]y  Co.,  Ltd. — ^Ten  per  cent,  on  the 
preference  for  the  half-year  ended  September;  interim  divi- 
dend of  7i  per  cent,  tin  the  ordinary. 

Indian  Electric  Supply  and  Traction  Co.,  Ltd. — Interim 
dividend  of  2J  per  cent. 


STOCKS     AND     SHARES. 


TcESti.u-  Evening. 
Ai.i.  Miaikets  round  the  Stock  Exchange  imderwent  a 
shai'p  reaction  within  a  few  days  of  the  signing  of 
the  ar-mistice.  Free  sales  of  stock  encountered  httle  fresh 
buying,  and  directly  the  downward  tendency  manifested  it- 
self, there  came  a  rush  to  realise.  On  top  of  this,  the  close 
approach  of  a  General  Election  was  announced.  Thi£  con- 
jured up  visions  of  the  Ijabour  Party  showing  unexpected 
strength  art;  the  polls,  .and  at  once  affected  the  Home  Railway 
stocks.  It  has,  moreover,  the  invariable  influence  of  keeping 
capital  away  from  the  Stock  Exchange  until  the  pohtical 
excitement  shall  be  overpast.  People — investors  and  specula- 
tors alike — affirm  their  intention  of  keeping  resom'ces  as 
liquid  as  possible  for  the  rest  of  the  yeai",  and  so  the  Stock 
Exchange  languishes  in  reaction  following  upon  the  buoyancy 
and  good  business  that  ruled  just  before  the  armistice  was 
signed. 

Nevertheless,  there  arc  comi>etent  judges'  who  think  that 
the  fall  has  already  made  sufficient  progress  to  atti'act  bny^s 
on  the  l(X)k-out  for  cheap  stock,  and  a  turn  upwards  before 
Christmas  would  occasion  no  particular  smTsri-so. 

In  the  minor  slmiip  that  has  taken  place.  Home  Railway 
stocks,  as  already  indicated,  have  occupied  a  front  seat. 
L'ndergrcjunds  suffered  with  the  rest.  The  mysterious  rise  in 
Metropohtan  Consolidated,  which  caused  .surprise  to  many 
of  us,  turns  out  to  have  no  sj>ecial  backing,  and  the  price 
came  down  with  a  run.  The  defeired  diviclend  stock  also 
gave  way.  Districts  had  their  advance  some  weeks  ago,  and 
jiai-t  of  this  has  now  bean  shed.  The  income  bonds  and 
shares  of  the  Underground  Co.  have  gone  back  materially 
from  the  be.st.  East  Londons  keep  tolerably  steady,  but  the 
whole  market  is  dull  and  heavy,  in  striking  contrast  to  the 
brightness  prevailing  a  week  or  two  ago. 

Fllectric  lighting  shares  hold  with  conspicuous  strength 
their  recent  gains.  The  market  is  <me  of  the  very  few  roimd  . 
the  Stock  Exchange  that  has  not  Ijeen  touched  by  what  the 
financial  scribe  loves  to  call  the  general  malaise.  In  spite  of 
the  fact  that  electric  lighting  shares  were  put  up  so  suddenly, 
further  advances  have  occurred,  and  demand  is  stiU  keen, 
although  perhaps  rather  less  eager  than  it  was  in  the  early 
days  of  this  month.  Quotations  show  up  exceedingly  well 
throughout  the  hsfc. 

In  the  after-war  problems  now  under  discussion,  it  is  as 
fitting  as  it  is  natural  that  attention  should  turn  to  the  ques- 
tion of  electric  power  and  supply.  The  recommendations  of 
the  Committee  that  was  appointed  to  consider  this  many-Bided 
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sui'j<-ct  have  assii.ucd  ;i  pniclnal  a.^poct  denied  thorn  while 
♦he  war  was  being  wagtni.  Now.  they  are  receiving  attentive 
consideration  as  coming  within  the  pale  of  practkal  pohtics, 
iind  they  aare  big  with  I'ossibihties  which  no  longer  appear  to 
be  pureiv  academic.  Wo  obseno  a  note  of  anxiety  in  some 
quarter  lest  the  development  of  the  national  scheme  should 
profit  private  purst'S  instead  of  being  utilised  for  the  common 
benefit.  .  . 

South  .American  Tramways  issues  are  also  exceptionaJ  in 
their  resistance  to  the  depression  amongst  Stock  Exchange 
inaj-keti:.  So  far  as  the  .^Jgentine  compani«i.s  are  concerned 
this  improvement  is  duo  to  the  legitimate  hoi>o  of  coal  once, 
more  becoming  available  for  operations.  That  the  southern 
half  of  the  American  continent  .should  be  badly  off  for  coal 
is  somewhat  astonishing,  but  the  fact  remains,  and  com- 
Vwiiies  dependent  uix)n  ctvnl  for  their  working  have  had  a 
thin  time  during  the  war  because  of  the  lack  of  ships  to  take 
it  there.  But  now  .\nglo-Argentine  Tramways  shares  are 
steatliiy  advancing,  ajid  the  Braziliaai  group  has  gone  back, 
despite  the  favourable  movements  of  the  rate  of  exchange. 
.Mexicans  have  again  improved,  and  British  C!olumbiaiis  are 
better. 

British  We-stinghousf!  preference  are  tiai  on  the  propos<>d 
ncluction  in  their  dividend.  Telegraph  Con.struotions  are  £1 
down.  Other  manufacturing  shares  keep  steady.  The  rubber 
market  is  finn,  and  annaments  have  moved  ha.rdly  at  all. 
Marconis  have  again  given  way,  in  sj-mpathy  with  other 
shares  of  semi-speculative  character.  .Americans  eased  off  t<i 
:Us.,  though  Maiines  remain  fairly  firm  at  'Si.  The  list  of 
(•ahle  companies'  issues  is  quiet.  Investment  in  these,  as  in 
high -class  stocks  as  a  whole,  is  checked  by  the  political  un- 
certainties, and  also  by  an  idea  that  money  rates  may  stiffen 
up  apprecia.bly  .when  the  temis  of  the  armistice  are  carried 
out.  and  the  door  is  opened  wide  for  Peace  to  enter. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies. 

Dividend  Price 

. • .  XoT.  18,  Yield 

1916.   1917.  1918.     Rise  or  fall.      p.o. 

Brompton  Ordinary 9        10  6J  +  f         jE7    5    6 

Charing  Cross  Ordinary     ..         ..        5          4  3i  —  5144 

do.       do.       do.       4JPrct...       4J       4^  33  —  6  13    4 

Chelsea 3         6  .3S  +  J  6  18    0 

City  of  London         8         8  13i  --  5  18    6 

do.       do.    6  per  cent.  Pref.  ..66  lOJ  —  .?  18    n 

County  of  London 7,7  llj  +  i  657 

do.          do.      6  per  cent.  Pref.        6     '    6  lOJ  +  J  .i  18    ', 

Kensington  Ordinary          ....        6          7  Si  +  i  673 

London  Electric        Nil      Nil  l|  —  Nil 

do.        do.      6  per  cent.  Pref...        45  4  +J  650 

Metropolitan 8         4  34  —  631 

do.         4*  per  cent.  Pref.    . .        4i        4J  SJ  —  6  18    6 

St.  James' and  Pall  Mall  ....       8         9  U  +  i  6    6    4 

South  London           6         5  3  —  6  18    4 

South  Metropolitan  Pref 7         7  20/6  —  6  16    7 

Westminster  Ordinary       ....        7         9  7S  +  J  664 
Telegraphs    and    Telephones. 

AngloAm.  Tel.  Pref 6         6  99  —  6    10 

do.            Def U       li  233  —  6    8    6 

Chile  Telephone      8         8  7*  —  568 

Cuba  Sub.  Ord 7         7  lOj  —  •6  13    4 

Eastern  Extension 8         8  15|  —  j  •6    17 

Eastern  Tel.  Ord 8         8  16l|  —  *4  19    1 

Globe  Tel.  and  T.  Ord 7        7  141  —  *4  16    5 

do.        do.         Pref 6          6  10*  —  5  14     3 

Great  Northern  Tel 24         22  34'  —  6    9    6 

Indo-European          13        13  58i  —  6  110 

Marconi           15        20  4*  —  J  4    9    0 

Oriental  Telephone  Ord 10        10  sj  —  2  17    2 

ITnited  R.  Plate  Tel 8         R  75  —  'S    5    0 

West  India  and  Panama    ..         ..      OH.       1/3  l-t  —  "3  12    fi 

Werstem  Telegraph             . .        . .        8         8  16J  —  J  '4  l.i    7 


Ho 


lUi) 


rentral  tjondon  Ord.  Assented    ..  4  4  fiiij 

Metropolitan 1  263i    " 

do.          District                    ..  Nil  Nil  245 

Underground  Electric  Ordinary. .  Nil  Nil  3t 

do.               do.        "A"        ..  Nil  Nil  8/9 

do.  do.       Income  ..6  4  88^ 

Foreign    Trams,    &c, 

Adelaide  Sup.  6  per  cent.  Pref.   . .  6  6  4| 

Anglo-Arg.  Trams.  First  Pref.     ..  6J  6J  41 

do.           do.      2nd  Pref.        ..  5J  —  3| 

do.            do.      B  Deb 5  5  77J 

Brazil  Tractions       —  —  57 

Bombay  Electric  Pref 6  6  109 

British  Columbia  Elec.  Rly.Pfce.  6  5  66 

do.               do.        Preferred  Nil  Nil  48^ 

do.               do.        Deferred  Nil  Nil  46J 

do.               do.        Deb.      . .  4}  4^  63 

Mexico  Trams  5  per  cent.  Bonds..  Nu  Nil  67 

do.           6  per  cent.  Bonds..  Nil  Nil  53 

Mexican  Light  Common  . .        . .  Nil  Nil  40 

do.             Pref Nil  Nil  .10 

do.             Ist  Bonds. .        . .  Nil  Nil  72 

MaNCFACTCRING  CoafPANlES, 

Babcock  &  Wilcox              . .        . .  15        15  3g 

British  Aluminium  Ord 10        10  l^'.; 

British  Insulated  Ord 20       20  2J' 

British  Westinghouse  Pref.         . .  7J(        7:^  •2^-^ 

Calleaders 20       25  9|'' 

do.       5  Pref 5         5  51. 

Castner-Kellaer       22       20  3S 

Edison-Swan,  "  A "             ..        .,  —       —            | 

do.      do.    4  per  cent.  Deb.    , .  4         4  7^ 

Electric  Construction        ..        .,  7J      10  1,-^ 

Gen.  Elec.  Pref 6         6  IDS 

<Jo.        Ord 10        10  18 

Henley 25        25  2i 

do.    «Pref 4i       4i          4 

India-Eubber 10       10  17* 

Telegraph  Ooc,         ....        ,,  20       90  48 

*DlTllendi  psil  bee  ot  Inoome  Tui 


-I-  > 

— 9d. 
-2i 


11  2 

12  6 
14    8 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making:  use  of  the  figures  appearing 
in  the  foUovring  list,  that  in  some  oases  the  prices  are  only  general, 
and  they  may  vary  according:  to  quantities  and  other  circumstances. 


Wednesday,  November  20tb. 


CHEMICALS.  *0. 


a  Acid,  Oxalio per 

a  Ammoniac  Bal        '.  per 

a  Ammonia,  Muriate  (large  orystal)  , 

a  Bisulphide  of  Carbon      . .        . .  , 

a  Borax , 

a  Copper  Sulphate , 

a  Potash,  Chlorate per 

a        ,,        Perchlorate         ..        ..  , 

a  Shellac           .«.         per 

a  Sulphate  of  Magnesia      . .        . .  per 

a  Sulphur,  Sublimed  Flowers      . .  , 

a        ,,          Lump       , 

a  Soda,  Chlorate        per 

a      ,,      Crystals         per 

a  Sodium  Bichromate,  casks        . .  per 


lb. 


METALS,  (fcc. 

c  Brass  (rolled  metal  2^  to  12"  basis)  per  lb. 

c      ,,      Tubes  (solid  drawn)          . .  ,, 

c      ),      Wire,  basis ,, 

c  Copper  Tubes  (solid  drawn)      ..  ,, 

g      ,,       Bars  (best  selected)       ..  per  ton 

g      „       Sheet          I, 

g      „       Bod „ 

J      „       (Electrolytic)  Bars        ..  ,, 

d      „                „             Sbeets     ..  „ 

J      „                 „              Wire  Rods  „ 

d      ,,                „             H.O.  Wire  per  lb. 

f  Ebonite  Rod 

f       „       Sheet         , 

n  German  Silver  Wire        .,        ..  ,, 

A  Gutta-percha,  line ,, 

h  India-rubber,  Para  fine   . .        . .  „ 

i  Iron  Pig  (Cleveland  warrants)   . .  per  ton 

/     „    Wire,  galv.  No.  8,  P.O.  qual,  „ 

£  Lead,  English  Pig  ..        ....  ,, 

g  Mercury        . .  per  hot, 

«  Mica  (in  original  oases)  smalt  . .  per  lb. 

«      ti                ti            M      medium  ,, 

e      ,1                „            11      large  ..  „ 

<f  Silicium  Bronze  Wire     ..        ..  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 

»  Tin,  Block  (English)        ..        ..  „ 

n    „      Wire,  Nos.  1  to  16    ..        ..  per  lb. 


1/6 

£100 
*77 

i48 

±•6(1 

2/4 

2/- 

£17  111/- 

£15 

£34 

I/l 


1/Rl  to  1  /f) 

£161 
.    £161 

£161 

£137 

£161 

£145 

l/6li 
3/- 
2/6 
2/6 
6/10 
2/111 


Norn. 

9i.  to  4,6 

5/-  to  10/- 

12,6  to  25-/&  ap. 


a  Q.  Boor  &  Co. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co, 
«  F.  Wiggins  A  Sons. 
f  India-Hubber,  Gutta-Peroha  and 
Telegraph  Works  Co.,  Ltd, 


Qaotations  supplied  by— 


g  James  &  Shakespeare, 

h  Edward  Till  &  Co. 

I  Boiling  &  Lowe, 

/  Riohard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  it  Sons, 

r  W.  F.  Dennis  &  Co, 


Electric  Construction  Co.,  Ltd. — Interim  dividends  in 
respect  of  the  year  endmg  March  3ist,  1919,  at  the  rate  of 
7  per  cent-.  i>er  annum  on  the  preference  shares,  less  income 
tax,  and  at  the  rate  of  6  i^er  cent,  per  annum  on  the  ordinary 
shares,  less  tax. 

Adelaide  Electric  Supply  Co.,  Ltd. — Final  tlividend  of  7 
IXT  cent.,  I'n'c  ol'  British  income-tax,  on  the  ordinaa-y  shaa-es, 
making  J'3  per  cent,  for  the  year. 

.Melbourne  Electric  Sup'ply~Co.,  Ltd. — Final  dividend  of 
5  per  cent.,  free  of  British  income-tax,  on  the  con.-^oHdati-d 
ordinary  stock,  making  10  per  cent,  for  the  year. 

Ministry  of  Munitions. — In  the  House  of  Commons  on 

Tuesday,  Mr.  Kellaway.  moving  the  second  rcsidLng  of  the 
Ministry  of  Munitions  Bill,  said  that  iu  caJTving  out  iffcs 
work  the  Ministry  had  been  compelled  to  issue  orders  control- 
ling the  production,  supply,  and  the  price  of  ceitain  materials. 
Now  the  necessity  for  these  orders  had  greatly  diminished, 
if  it  had  not  entirely  passed  away,  and  the  problem  was  to 
get  back  the  country'-s  industries  as  raipidly  and  elfectively 
as  possible.  Whilst  it  was  true  that  certain  raw  materiaJs 
and  ,Ti-ticles  were  no  longer  .immediately  necessai-y  for  the 
purpo,ses  for  which  the  Ministry  was  "established,  these  were 
m  urgent  tlemand  for  puriKises  of  Jjieace  production.  Indeed, 
the  demand  greatly  e.Kceeded  the  supply.  For  ■  instance,  so 
far  as  building  bricks  were  concerned,  he  was  iuiormed  that 
the  suppl.\-  wa.s  equal  to  only  50  jier  cent.  '>(.  the  demand. 
Thai,  applie.l  to  other  article.s.  Such  being  the  ca*^.  iinles.-; 
there  was  some  form  of  control  the  result  would  bo  cihaos, 
aaid  the  prices  charged  to  the  consumer  would  be  greatly  in 
excess  of  those  prevailing  under  the  orders  of  the  Ministry 
now  in  existence.  The  result  would  bo  that  there  could  bo 
no  restraining  of  profiteering.  There  was  no  desire  on  the 
part  of  the  Ministry  to  continue  in  existence  a  moment  longer 
than  was  necessary  in  the  interests  of  industry.  There  was 
nothing  in  the  Bill  which  extended  the  powers  of  the 
Ministry.  AH  it  was  intended  to  do  was  to  enable  them  to 
bridge  over  the  interregnum.  The  Bill  wa<s  read  a  third 
time. 
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HIQH-PRESSURE     CONVERTERS. 


By  J.  HUBIPHREY. 


The  use  of  high -pressure  direct  current  on  electric  railways, 
.  notably  in  America,  has  given  rise  to  new  problems  in  con- 
nection with  the  construction  and  operation  of  converters. 
The  first  1,200- and  1,500- volt  converter  plants  consisted  of 
two  000-  or  7.50-volt  rotaries,  connected  in  series,  and  apart 
from  being  liberally  insulated  did  not  differ  from  ordinary 
machines.  Rotary  converters  are  now  built,  however,  for 
pressures  up  to  1,500  volts,  but  only  for  25  and  3:3  cycles. 
When  the  alternating  current  is  drawn  from  (iO-cycle 
systems,  as  on  the  Chicago,  Milwaukee,  and  St.  Paul  Rail- 
road, the  current  is  converted  by  means  of  motor-generators  : 
but  it  is  obviously  preferable,  in  the  interests  of  efficiency, 
to  avoid  the  use  of  motor-generators  if  possible.  With  a 
25  or  33-cycle  supply  and  a  track  pressure  of  not  more 
than  1,500  volts,  conversion  can  be  effected,  and  is  effected, 
by  rotary  converters  designed  for  the  pressure  named. 

The  main  difficulty  with  machines  of  this  sort  is  that  of 
avoiding  flashing  over  at  the  brushes  when  short-circuits 
occur  on  the  line.  Even  ordinary  600-volt  rotaries  are  not, 
of  course,  entirely  immune  from  this  fault ;  indeed,  the  early 
COO- volt  rotaries  were  very  troublesome  in  this  respect,  espe- 
cially those  working  at  a  periodicity  of  GO  cycles.  The  use  of 
commutating  poles  has  done  much  to  improve  operation  as  fai' 
as  sparking  is  concerned,  and  on  high-voltage  machines 
they  are  very  essential,  owing  to  the  high  voltage  between 
commutator  segments  and  the  high  commutator  speeds,  but 
commutating  poles  will  not  prevent  flashing  over  when 
shorts  occur  in  close  proximity  to  the  machines.  At  high 
loads  saturation  of  the  commutating  poles  and  distortiug 
influences  prevent  the  desired  commutating  field  being 
attained,  and,  with  sudden  changes  of  load,  the  changes  in 
the  field  strength  cannot  be  synchronised.  The  strength 
and  distribution  of  the  flux  emanating  from  the  commu- 
tating poles,  at  times  of  heavy  overloads,  do  not  by  any 
means  conform  to  the  requirements  necessary  to  obtain 
sparkless  operation.  Experiments  have  been  conducted  with 
a  view  to  making  the  commutating  field  respond  to  rapid 
and  severe  current  fluctuations,  such  as  those  which  arise 
from  bad  short-circuits,  and  one  of  the  most  important  con- 
clusions arrived  at  is  that  when  the  commutating  pole 
windings  have  shunts  connected  in  parallel  with  them,  such 
shunts  must  possess  inductance  as  well  as  resistance.  But, 
in  any  case,  flashing  over  cannot  be  avoided,  or  even 
diminished  tcf  any  appreciable  extent,  with  the  aid  of  com- 
mutating poles.  With  ordinary  machines  controlled  with 
ordinary  circuit-breakers,  the  best  remedy  is  to  avoid  the 
use  of  short  feeders,  for  it  is  perfectly  clear  that  the 
greater  the  resistance  of  the  feeder  circuits  the  smaller 
will  be  the  short-circuit  currents.  In  many  cases  where 
car  sheds  have  been  fed  in  the  immediate  vicinity  of  sub- 
stations, very  bad  flashing  has  been  experienced  when  short- 
circuit  occurred  outside,  but  by  cutting  out  the  shortest 
feeders  the  trouble  has  been  greatly  diminished.  Serious 
T;onsideration  has  also  been  given  to  the  question  of  intro- 
ducing reactances  in  feeder  circuits  to  prevent  the  current 
rising  to  a  value  greater  than  about  ten  times  the  normal 
value  before  the  circuit-breaker  opens  :  Init  a  study  of  this 
matter  has  shown  that  the  practice  is  not,  as  a  rule, 
desirable,  on  account  of  the  cost  of  the  coils  and  the  space 
they  occupy,  and,  further,  on  account  of  the  inductive  kick, 
which  would  have  a  tendency  to  maintain  an  arc  across  the 
contacts  of  circuit-breakers.  On  the  whole,  it  is  preferable 
to  limit  the  current  by  means  of  a  resistance  normally 
short-circuited  by  a  quick-acting  circuit-breaker,  which, 
when  it  opens,  first  connects  the  resistance  in  series  with 
the  machine  and  then  opens  the  circuit  entirely.  Another 
scheme,  which  does  not,  however,  appear  to  have  made  any 
appreciable  headway,  is  to  make  the  circuit-breaker 
automatically  insert  resistance  in  the  field  circuit,  so  that^ 
at  times  c^  short-circuits  the  voltage  of  the  machine  is 
reduced. 

Recent  linvestigations  prove  conclusively  that  this  flash- 
ing-over trouble,  most  pronounced  in  the  case  of  machines 
working  at  high  voltages,  can  be  considerably  reduced 
if  the  circuit  be  interrupted  with   a    high-speed  breaker. 


The  more  rapidly  the  breaker  opens  the  higher  may  be  the 
ciirrent,  which  will  not  cause  flashing  between  brush 
spindles.  Ordinary  circuit-breakers  are  much  too  sluggish 
in  their  action  to  avoid  flashing  under  ordinary  short- 
circuit  conditions,  although,  if  the  feeders  have  sufficient 
resistance  to  limit  the  current  to  die  critical  value,-  flashing 
over  may  only  occur  on  rare  occasions.  Recent  tests,  carried 
out  by  the  General  Electric  Co.  of  U.S.A.,  have  shown  that 
with  specially  constructed  circuit-breakers,  operating  in 
about  0"005  of  a  second,  60-cycle  rotaries  can  be  short- 
circuited  without  flashing  over  ;  but  in  order  to  secure  com- 
plete immunity  from  the  trouble,  under  the  most  adverse 
conditions,  it  has  been  found  advisable  to  fit  the  brush 
spindles  of  converters  with  special  barriers  and  arc-quench- 
ing devices.  If  the  arc  formed  between  two  commutator 
.segments  is  not  blown  out,"" as  they  pass  from  under  the 
brushes  and  from'  one  set  of  brushes  to  the  next,  and  all  the 
following  segments  have  similar  arcs  formed  between  them,- 
the  arc  will  form  a  short-circuit  between  positive  and 
negative  brush  spindles,  and  it  therefore  follows  that  the 
time  taken  for  the  circuit- breaker  to  ojien  should  not 
exceed  the  time  corresponding  to  one-ha.lf  of  a  complete 
alternating  cycle.  But  even  with  circuit-breakers 
capable  of  opening  at  this  rapid  rate  a  flash-over  may  occnr. 
owing  to  the  vapour  formed  by  the  arc  beiug  blown  aci-oss 
the  commutator  by  windage  or  by  an  increase  in  the  period- 
icity, when  the  circuit-breaker  will  no  longer  -operate  with 
the  requisite  speed.  A  circuit-breaker  capable  of  being 
satisfactory  in  this  connection  must  open  within  0'007  of  a 
second,  in  order  adequately  to  protect  converters  working  at 
ordinary  periodicities,  and  the  design  of  such  circuit-breakers 
has  proved  a  somewhat  difficult  task.  Series  blow-out  coils 
have  had  to  he  used  instead  of  shunt  coils,  because  the  latter 
will  not  establish  the  blow-out  field  quickly  enough.  The 
strength  of  the  blow-out  coil  field,  moreover,  must  be  many 
times  greater  than  that  of  a  coil  belonging  to  a  circuit- 
breaker  operating  at  normal  rate,  whilst  the  moyng  parts 
must  be  as  light  as  possible,  consistent  with  streugth. 
Furthermore,  experiments  indicate  that  in  order  to  avoid 
fla.shing  at  the  converter  brushes,  the  circuit- breakers  should 
first  insert  resistance  in  the  circuit,  and  afterwards  com- 
pletely open  the  circuit,  but  the  resistance  should  not  reduce 
the  current  to  too  low  a  value. 

When  a  circuit-breaker  completely  opens  the  circuit  in  a 
single  operation,  the  tendency  for  converters  to  flash  over  is 
greater  than  when  the  breaker  first  introduces  resistance, 
and  it  has  therefore  been  deemed  advisable  to  make  these 
high-speed  breakers  insert  resistance  before  the  circuit  is 
finally  broken.  Investigations  have  ajso  indicated  that 
converter  circuits  can  be  broken  at  the  desired  rate  with  the 
aid  of  silver  fuses  ;  but,  owing  to  the  trouble  of  replacing 
them,  the  employment  of  high-speed  breakers  is  preferable. 
The  type  of  breaker  which  seems  to  have  given  the  best 
results  with  high-pressure  machines  has  two  operating  coils, . 
a  hold-on  coil,  and  an  opposing  coil  in  series  with  the  main 
circuit ;  when  the  current  becomes  excessive,  as  the  result 
of  a  short,  the  ampere- turns  of  the  series  coil  greatly  exceed 
those  of  the  hold-on  coil,  and  the  breaker  flies  open.  High- 
speed circuit-breakers  of  this  description  greatly  minimise 
the  risk  of  rotary  converters  and  other  converters  flashing 
o\-er,  although  in  the  absence  cf  barriers  between  brush 
spindles  complete  immunity  from  the  trouble  cannot  be 
ensured.  But  if  the  converters  are  fitted  with  proper 
barriers  and  contijblled  with  high-speed  breakers  flashing 
over  is  not  likely  to  occur,  even  under  the  most  adverse 
conditions ;  as,  for  instance,  when  short-circuits  occur  in 
close  proximity  to  the  machines.  Special  barriers  have 
recently  been  designed  with  a  view  to  dissipating  the 
arc  and  so  preventing  it  extending  between  brush 
spindles.  These  barriers  consist  of  boxes'  made  of 
fire-proof  insulating  material  and  fitting  closely  round 
each  set  of  brushes,  and  so  that  there  is  only  a  very  small 
clearance  between  the  lower  end  and  the  commutator, 
whilst  on  the  side  of  each  box  towards  which  the  comma- 
tator  I  rotates  is  a  slanting  fire-proof  scoop,  also  made  of 
insulating  material.  The  lower  end  of  each  scoop,  like 
the  lower  end  of  each  box,  is  yery  close  to  the  commutator,, 
and  on  each  scoop  are  mounted  two  metal  screens,  about 
one  inch  apart,  one  screen  having  a  coarse  mesh  and  other 
a 'fine  mesh,  the  function  of  these  screens  being  to  act  ae- 
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;ir.-  roolei-s.  When  a  sliort-circuii  ocoiirs,  tlic  .sriu.iw  puk 
lip  tlie  ;irc  from  the  commutator  and  deflect  it  on  to  the 
ineUl  screens,  whith  cool  and  extin^^uish  the  an-,  and. 
conseciuently,  flashing  between  brush  spindles  is  eliminated. 
Tests  have  shown "  conclusively  that  when  con\  erters 
arc  fitted  with  barriei-s  Sml  these  arc-quenchinsr  screens, 
jHid  are  controlled  with  high-speed  circnit-iireakers,  com- 
plete protection  is  secured,  and  that  it  is  imjiossible  to 
make  a  machine  flash  over,  even  under  the  most  adverse 
<'onditions. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readert  are  invited  to  submit  particulars  of  new  or  improrei 
devices  and  apparatus,  which  will  be  published  if  considered  of 
ruficient  interest. 


The  Siemens  Vacuum  Arrester. 

We  have  reoeived  from  Messrs.  Siemens  Buothers&  Co.,  Ltd., 
Woolwich,  Loudon,  S.E.  Is,  an  illustrated  descriptive  pamphlet 
<V.  535)  dealinsr  with  the  Siemens  vacuum  arrester,  and  the  follow- 
ing  particulars  will  show  briefly  tho  advantages  claimed  of  this 
form  of  arrester. 

The  enclosure  of  the  opposiner  conductors  in  a  partial  vacuum 
causes  them  to  break  down  reliably  at  about  300  volts  (r.m.s.  value 
of  alternating-  potential),  and  thus  all  dangerous  voltages  are 
removed  from  the  line.  The  vacuum  is  designed  to  carry  a  current 
.sutBciently  great,  and  of  sufficient  duration,  to  blow  fuses  having  a 
<;ipacity  higher  than  those  usually  employed  either  in  telephone  or 
telegraph  work.  An  Insulation  resistance  of  approximately  3.000 
megohms  is  maintained  right  up  to  the  point  of  breakdown.  When 
heavy  discharges  occur  the  electrodes  do  not  become  welded  together. 
nor  have  they  to  be  renewed  after  discharge.  This  is  due  to  the 
relatively  large  separation  permitted  by  the  use  of  a  vacuum 
chamber.     A  damaged   arrester  can   be  immediately  replaced  by 


from  the  lines  without  blowing  the  fuses,  unless  the  current  flowing 
through  the  circuit  is  in  excess  of  the  predetermined  strength,  in 
which  case  the  fuses  blow,  and  thereby  disconnect  the  line.  As  a 
further  precaution  against  "  sneak  currents  "'  {j.c,  small  currents 
which  would  not  operate  the  fuse,  but  which,  if  allowed  to  flow 
for  a  considerable  time,  would  burn  out  the  apparatu.s),  it  is  often 
necessary  to  fit  a  heat  coil,  which  is  then  located  on  the  apparatus 
side  of  the  arrester. 

Fig.  1  illustrates  a  suitable  piece  of  apparatus  for  indoor  use,  and 
figs.  2  and  3  show  the  same  arrangement  mounted  in  a  weather- 
proof case  for  fitting  outside  a  building. 


Fig  1. — Metallic-Circuit  Vacou.m  Protector,  Indoor 
Pattern. 


withdrawing  the  damaged  vacuum  tube  and  inserting  a  new  one. 
Being  contained  in  a  hermetically-sealed  vacuum  chamber,  the 
protector,  besides  being  highly  sensitive,  is  also  dust,  damp,  and 
insect  proof. 

The  foregoing  recital  of  the  functions  performed  by  the  vacuum 
arrester  has  related  primarily  to  the  protection  afforded  to 
apparatus  and  its  users  against  high  potential  discharges  only,  but 
thjre  remains  the  question  of  damage  which  may  result  from 
currents  of  abnormal  size.  Protection  from  the  latter  may  be 
guarded  against  by  the  use  of  fuses  so  proportioned  as  to  operate 
when  currents  of  more  than  a  predetermined  strength  flow  in  the 
circuit.  When  the  route  of  a  telephone  or  telegraph  line  is  one 
which  is  entirely  remote  from  any  possible  contact  with  high- 
tension  circuits,  it  is  customary  to  nse  lightning  arresters  only,  but 
o.ving  to  the  rapid  increase  in  electric  traction,  lighting  and  power 
transmission  circuits,  such  remoteness  is  becoming  quite  excep- 
tional, and  thus  it  is  now  the  general  practice  to  install  both 
lightning  arresters  and  fuses  in  order  to  provide  adequate  protection 
to  both  the  apparatus  and  the  users  of  telephone  and  telegraph 
circuits. 

Where  both  arresters  and  fuses  are  fitted,  the  general  method  of 
connecting  the  protective  devices  is  to  bring  the  line  wires  through 
fuses  to  the  vacuum  arresters.  With  this  arrangement,  presuming 
-the  fuses  to  be  correctly  proportioned,  high  potentials  are  removed 


Figs.  2  and  3. — Metallic-6ircdit  Vacuum  Protec'cor, 
Outdoor  Pattern,  with  and  without  Cover. 

It  is  a  matter  of  opinion  whether  protective  devices  should  be 
fitted  in  weather-proof  cases  on  the  terminal  pole,  or  whether  they 
should  be  installed  inside  the  building,  as  near  as  possible  to  the 
point  of  entry  of  the  line  wires.  Probably  the  selection  of 
position  would  be  governed  by  local  conditions,  and  the  pamphlet 
gives  particulars  of  apparatus  designed  for  use  in  either  position. 

A  New  Distribution  Pole  Fixture. 

There  has  always  been  a  need  for  an  economical  and  substantial 
distribution-pole  iixture  of  neat  appearance,  which  will  firmly  grip 
the  pole  without  weakening  it.  Such  a  fixture  has  been  invented 
and  patented  by  F.  M.  Simpson,  Montreal,  says  the  ('a/nidinii 
Electrical  Aew.s-,  and  the  accompanying  illustration  (fig.  4  )  shows 
the  use  of  this  device  on  concrete  poles  in  Toronto.  The  fixtures 
or  cross-arms    with  accommodation   for   insulator%  are   made  of 


Fig.  4. — Distribution  Pole,  showing  Fixtures. 

steel  channels,  hot  galvanised  and  rust-proof.  The  attachment 
portion  of  the  arm,  which  is  really  the  patented  feature  of 
the  device,  is  in  the  form  of  an  adjustable  collar  with  the 
heads  of  the  clamping  bolts  held  by  the  flanges  of  the  channel, 
making  spring  washers  or  lock  nuts  unnecessary,  to  prevent 
creeping.  The  use  of  a  wrench  is  all  that  is  required  to  make  the 
fixture  absolutely  rigid.  The  channel  sections  aff'ord  suflicient 
spring-giviE  g  tension  to  meet  weather  conditions.     The  pole  grip 
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is  especially  adaptable  to  concrete  and  metal  poles,  as  these  are 
generally  uniform  in  size.  Its  uise  on  wooden  poles  makes  the 
cnttins:  of  a  g-ain  unnecessary,  as  the  web  of  the  channel  bites  into 
the  pole  and  holds  the  cross  arm  without  the  aid  of  drift  bolts  or 
coach  screws.  Fixtures  haviucr  the  same  principle  of  pole  attach- 
ment are  made  in  several  forms  for  two  and  three  wire  circuits, 
and  for  carrying  strand  wire  supportin":  cable.  The  fixtures  are 
beinpr  made  in  Hamilton,  Canada,  by.  the  Acme  Stamping  and  Tool 
Works. 

Colliery  Transformers. 
The  use  of  transformers  in  collieries  having  extensive  under- 
ground workings,  permits  important  economies  to  be  realised  in 
the  cost  of  in-bye  cables,  by  allowing  the  high-tension  supply  to  be 
brought  close  to  the  working  face,  with  consequent  saving  of 
■copper.  We  have  received  from  Messrs.  Johnson  &  Phillips. 
■Ltd  ,  Charlton,  S.E.  7,  a  newly  published  leaflet  (No.  T  1/47.  Sept., 
1918)  dealing  with  such  transformers  which  have  been  specially 
designed  for  colliery  work.  They  are  made  in  standard  units  of  a 
convenient  size,  any  number  of  which  can  be  connected  together. 


Colliery  Tr.\nsformer. 


for  use  in  parallel,  through  the  bus-bar  chambers  on  each  side,  as 
shown  in  fig.  5,  with  covers  fitted.  As  will  be  seen,  they  are 
provided  with  flanged  wheels  to  run  on  the  colliery  tracks.  Their 
portability,  convenient  size,  and  the  ease  of  extending  a  working 
unit,  render  them  particularly  suitable  for  use  in  mine5.  where 
space  and  particularly  head  room  is  generally  very  limited.  The 
transformers  are,  of  course,  of  the  oil-immersed  type  ;  oil-level 
.gauges  and  draw-off  cocks  »re  fitted  as  shown. 

Two  Handy  Tools. 

We  illustrate  below  (figs.  6  and  7)  two  handy  home-made 
tools  which .  we  feel  sure  '  will  be  found  useful  by  those 
who  may  have  occasion  to  use  such  devices  from  time  to  time. 


Fig.  6.  -  Chip  Guard  for 
Overhead  Drilling. 


Fig.  7. — Hand  Device  ioe  Bend- 
ing Pipe  or  Conduit. 


Both  devices  are  quite  simple  and  easy  to  make,  the  illustrations 
.  both  being  self-explanatory.     Referring  to  fig.  7,  it  may  bq  men- 
.   tioned  that  the  wheel  is  slightly  grooved  to  prevent  slipping  side- 
ways.—  I'liiirr. 

Ellison's  Motor-.\mpere  Calculator. 

We  have  received  from  Mes;?rs.  Geo.  Elli.son,  25,  Victoria 
Street,  Westminster,  a  device  which  is  intended  to  save  time  in  con- 
nection with  the  installation  of  electric  motors.  We  have  grown 
accustomed  to  talking  of  the  use  of  electric  power  in  industry,  and 
■we  are  apt  to  overlook  that  in  every  instance  the  motors  have  to 
be  handled  by  the  electrical-power  contractor,  who,  in  addition  to 
■fixing  the  motor,  must  also  arrange  the  correct  size  of  the  cable 
••  with  which  to  supply  it.  The  Ellison  ampere-calculator  is  intended 
to  relieve  them  of  the  trouble  of  constantly  working  out  the 
current  required  for  the  motors  they  are  installing  and  the  nearest 
fiiza  of  cable  suitable  for  use  in  connecting  up  with  the  power 
oircnit.  The  calculator  is  simplicity  itself.  It  comprises  a  chart 
which  reads  in  horse-power  up  to  100  and  in  amperes  up  to  200. 


The  horse-power  is  re|d  off  in  vertical  lines  and  the  amperes  in 
horizontal  lines.  The  centre  of  the  chart  is  occupied  by  four  arcs 
reading  in  voltages  from  1  to  6O0  one-phase  D.c,  two-phase,  and 
three-phase  circuits  respectively.  Pivoted  at  the  left-hand  bottom 
corner  is  a  narrow  strip  of  celluloid,  which  sweeps  over  the  whole 
of  the  diagram  and  which  can  be  moved  so  that  its  left-hand  edge, 
when  placed  against  the  voltage  of  the  motor,  gives  a  reading  of 
the  amperes  where  it  intercepts  the  horse-power  line.  At  the  left- 
hand  of  the  chart  is  a  column  containing  figures  which  give  the 
nearest  standard  V.I.R.  cable,  S.W.G.,  I.E.E.,  rating  to  the  current 
8ho%vn  in  the  column  immediately  adjoining.  The  calculator 
measures  14  in.  deep  by  12  in.  wide,  and  can  either  be  hung  on  the 
wall  or  stood  on  the  desk.  It  is  finished  in  best  washable  gelatine 
and  has  every  appearance  of  being  built  to  withstand  hard  usage. 


THE   INDUSTRIAL    DEVELOPMENT    OF    INDIA. 


This  ■was  the  subject  of  an  address  delivered  to  the  members 
of  the  Eighty  Club  by  Mr.  Alfred  Dickinson,  M.Inst.C.E., 
of  which  we  have  received  a  copy,  profusely  illustrated 
with  excellent  reproductions  of' views  of  the  Tata  Hydro- 
electric Power  Supply  Undertaking  which  were  shown  at 
the  meeting.  The  installation  was  desci-ibed  in  «ur  issues 
of  May  7th  and  14th,  1915.  Mr.  Dickinson  stated  that  if 
this  country  was  to  participate  in  the  development  of  the 
industries  of  India,  it  must  be  understood  that  India's 
political  sentiment  and  commercial  intelligence  were  such 
that  the  Indian  was  willing  to  join  us  in  partnership,  but 
would  not  accept  us  in  a  higher  capacity.  We  must  be 
prepared  to  be  fellow-workers  and  friends,  and  we  must 
not  be  more  modest  about  our  good  qualities  than  our  com- 
petitors were  in  their  claims.  It  was  absolutely  essential 
to  raise  the  status  of  the  working  population,^  and  labour 
honestlv  rendered  should  be  encouraged  by  being  honestly 
paid  for.  The  development  of  any  civilised  country  must 
perforce  be  carried  out  by  the  men  of  the  country;  future 
development,  therefore,  very  largely  depended  on  the  treat- 
ment meted  out  to  the  Indian  business  man  by  the  Govern- 
ment official.  Cheap  power  supply  was  one  of  the  impor- 
tant essentials  in  the  development  of  industry. 

Mr.  Dickinson  then  described  the  Tata  hydroelectric 
.scheme,  which  differed  from  all  other  such  projects  in  that 
the  valleys  in  which  vast  quantities  of  water  were  now 
stored  were,  before  the  construction  of  the  dams,  dry' 
valleys;  three  lakes  had  been  created,  having  a  surface 
area  of  5,700  acres.  The  success  of  the  scheme  was  due 
to  the  natural  features  of  the  district,  which  not  only  pro- 
vided these  capacious  valleys  for  storage,  but  also  a  site 
for  a  forebay  1,735  ft.  above  the  valley  in  which  the  power 
house  was  built,  and  requiring  a  pipe  line  only  2J  miles 
long.  The  station  was  designed  for  108,000  H.r.,  of  which 
G7  -500  H.P.  was  at  work.  The  power  was  transmitted  to 
Bombay,  43  miles,  at  100,000  volts.  So  satisfactory  had  been 
the  supply  afforded  bv  this  undertaking  that  a  similar  plant 
was  being  installed  in  the  same  district,  the  Andhra  Valley 
Power  Supply,  and  contracts  had  been  entered  into  for  50,000 
H.P.  at  id.  iier  unit.  ' 

The  necessity  for  cheap  power  was  as  pressing  here  as  in 
India  or  any  other  country.  So  long,  as  the  present  re- 
strictions remained  it  would  be  impossible  to  give  the  con- 
sumer realh-  cheap  power.  The  generation  of  electrical 
energy  in  the  future  must  be  on  a  vastly  larger  scale  than 
in  the  past,  and  its  production  would  form  only  part  of 
a  multiplicitv  of  processes — more  in  the  nature  of  a  by- 
product than  a  main  product.  In  order  to  secure  this, 
the  producer  of  the  future  must  become  a  general  manu- 
facturer, producing  many  chemical  combinations,  such  as 
fertilisers,  dves,  disinfectants,  medicines,  oils,  he.  He 
might  even  become  a  producer  of  steel   and  other_  metals. 

Reverting  to  the  development  of  India,  Mr.  Dickinson 
urged  that'  the  Government  should  undertake  a  complete 
investi.gation  of  the  possible  sources  of  water  power  in  that 
countrv,  making  the  information  available  for  public  use. 
.\s  the  result  of  investigations  made  at  the  expense  of 
Messrs.  Tata,  Sons  &  Co.,  Bombav,  it  could  now  be  de- 
nionstratfed  that  by  damming  a  vallev  in  the  Western 
Ghats,  water  from  the  Kovna  River  could  be  stored  so  as 
to  provide  about  300,000  H.P.  continuously,  on  sound  com- 
mercial lines.  This,  in  his  opinion,  was  a  discovery^  of  the 
higliest  importance  to  the  whole  of  the  East;  it  was 
equivalent  to  supplving  to  industries  during  the  normal 
working  hours  of  3,600  per  annum  no  less  than  730,000 
H.P.,  at,  say,  id.  per  h. p. -hour.  This  should  give  to  India 
.the  greatest  industrial  impulse  she  was  ever  likely  to 
"receive  from  any  single  discovery. 

The  price  of  coal  t'hrou.ghout  the  world  was  rising  faster 
'  than  the  interest  on  capital,  tending  to  reduce  the  dis- 
parity in  capital  cost  between  water-power  and  steam- 
power. 

The  output  of  the  Tata  Iron  &  Steel  Works,  since  its 
opening  in  1912,  had  grown  to  300,000  tons  per  annuni,  and 
extensions  now  in  hand  would  raise  the  output  capacity  to 
1.000,000  tons.  There  had  been  in  Great  Britain  a  great 
want  of  appreciation  of  the  possibilities  of  industrial 
development  in  India;  but  the  educated  Indian  realised 
those  possibilities.  An  Industrial  Bank  had  been  estab- 
lished   to    finance    e.xisting    and    new    industries,    with    a 
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capital  of  i;8. 1)1)0,000,  and  should  prove  of  the  greatest 
possible  ser\ice  to  Indian  industrial  ^evelopiiunt.  During 
the  war  American  and  Japanese  manufacturers  had  made 
rapid  strides  towards  securing  for  their  products  the 
Indian  market.  Sinc-«  impartial  British  rule  had  so 
stabilised  the  country  as  to  maUe  it  practicable  for  its 
industrial  resources  now  to  be  developed,  it  was  surely 
not  asl-cing  from  the  Indian  too  much  in  return  that  he 
should^ive  preferential  treatment  to  British  manufacturers. 


In  a  pillar  lead  bel'ore  the  Institution  of  Civil  Engineei's 
ou  Tuesday  last,  Mr.  K.  B.  Joyncr,  CLE.,  M.Inst.C.E., 
des<.-ribod  the  Tata  hydro-electric  works,  with  special  reference 
to  the  hydraulic  features  of  the  undertaking.  The  works 
dosirilied  Uike  advantage  of  the  very  heavy  rainfall  ou  the 
precipitous  edge  ol  tlie  Western  (jhats,  about  •2,0IKJ  feet 
above,  and  about  10  miles  from,  Bohibay.  .\s  the  rain  tails 
only  during  three  or  four  months  of  the  year,  and  the  water- 
i-ourses  are  dry  all  the  rest  of  the  year,  it  was  necessary  to 
t.tore  water  sutiicient  to  give  about  100,000  H.f.  for  ten  or 
twelve  hours  a  day  during  about  nine  months  of  the  year. 
The  combined  available  capacities  of  the  storage  lakes  are 
about  10,100  mOlion  cubic  feet,  whilst  the  water  required 
to  give  100,000  H.P.  ex  turbines  for  nine  months,  allowing 
for  the  great  loss  by  evaporation  and  by  soakage,  and  for 
friction  m  the  pipes  and  turbines,  is  6,700  million  cubic  feet. 
The  excess  capacity  is  given  owing  to  the  very  variable 
amounts  of  the  monsoon  i-ains,  so  as  to  carry  on  the  balances 
in  years  of  excessive  rainfall  to  make  up  for  the  occasional 
short   monsoons. 

The  works  are  notable  for  the  foUowing  reasons ;  They  are 
the  largest  of  the  many  similar  hydro-electric  works  which 
have  been  constructed  during  the  past  10  or  20  years,  taking 
into  consideration  the  great  head  used,  combined  with  the 
large  discharge  of  water.  The  first  is  equal  to  about  five 
times  the  height  of  St.  Paul's  Cross,  and  the  latter  is  greater 
than  the  summer  flow  of  the  river  Thames  during  five 
months.  They  are  also  the  first  works  to  store  water  for 
power  use  during  about  three-fom'ths  of  the  year.  One  of 
the  masonry  dams,  taking  the  exposed  face  area,  is  probably 
the  largest  yet  constructed.  The  works  are  probably  unique, 
considering  the  very  heavy  rainfall  and  the  vei-y  steep  rocky 
slopes,  giving  the  greajtest  discharge  perhaps  ever  record^. 
The  catchuient-area  of  the  two  lak^s  is  only  16i  square  miles, 
while  of  this  the  full  lake  area  is  about  7i  square  miles. 

The  works  described  are  the  first  to  be  undertaken  of  a 
number  of  similar  works  proposed  by  the  author,  he  having 
shown  that  it  is  financially  possible-  in  India  to  store  water 
for  use  during  eight  or  nine  months  of  the  year,  and  give 
power  at  a  much  cheaper  cost  than  by  the  use  of  coal,  oil, 
or  spirit  from  vegetable  products;  likewise  cheaper  than 
power  from  the  wind,  sun,  or  tides.  Not  only  that,  but  the 
water  after  use  is  available  for  u-rigation,  so  valuable  in  a 
country  without  a  drop  of  rain  for  a  large  part  of  the  year. 
This  would  ensure  the  growth  of  the  raw  materials  lequu'ed 
for  fini.shed  products  for  which  the  country  is  now  so  de- 
pendent upOT  other  countiies.  It  would  also  supply  the 
facton'  workers  or  others  with  food  and  drink,  and  help  to 
prevent  famines,  besides  doing  much  to  regularise  the  rain- 
fall. Such  po«er  would  provide  electric  traction  for  raw- 
materials  to,  and  fini.=hed  products  from,  the  factories,  as 
well  as  light  for  them  and  neighbouring  towns,  produce 
fertilisers,  and  give  the  great  heat  required  for  the  sraeltinj^ 
of  ores.  Many  industries  would  then  be  self-contained,  and 
India  could  compete  with  Europe,  America,  or  Japan  for 
its  finished  prodhcts,  and  would  become  less  dependent  upon 
its  agriculture,  which  the  varying  seasons  render  somewhat 
capricious. 

Mr.  Joyner  was  the  designer  of  the  work,  and  as  hydraulic 
consulting  engineer  superintended  the  construction;  Mr. 
.\lfred  Dickinson,  M.Inst.C.E.,  was  the  general  consulting 
engineer  for  the  undertaking,  includihg  the  electrical  work 
and  Mr.  B.  D.  Richards,  B.Sc,  M.Inst.C.E.,  was  the  resi- 
dent engineer. 

The  total  cost  of  the  work  described  in  the  paper  will  be 
£942,000  when  complete,  in  addition  to  the  coat  of  land, 
engineering,  administration,   &c. 


NEW   PATENTS  APPLIED   FOR,    1918. 

(NOT   TBT   PUBLISHED.) 
Compiled    expressly    for   this   journal   by    Messrs.    Sefion-Jones,   O'Dell   and 
Stephens    (successors    to    \V.    P.  Thompson  &  Co.,  of    London)    Chartered 
Patent  Agents.  S85,  High   Holborn,   Lo^on.  W.C.  ).      '^"'"""-   ^"-^'^'"O 

17,985.  "Securing  an  electro.depositcd  tip  on  a  propeller  bl.id.  "  R  H 
BusKirr.     November  4th.  '^    ^  u.  u  r.    n. 

17,995.     "Detection    of    varying    magnetic    field."      F.    O.    Hunt.      November 

18.011.  "Vacuum  breakers  for  liquid  condensers."  British  VVestinchouse 
WIT)  MWUFACTUBINC    Co.      November  •4lh.       CJ.SA..     November    Cth, 

WoJ^c^'f-l' '\'"'u;'''''u     v"'"''    '"«   «="T""s."     W.    T.    Henlev-s   Telecraih 
WoKks   Co.   &   W.    H.    NicHoiis^    November    Ith. 

18,025.  "Magneto-electric  ignition  machines."  Scintilla.  November  4th 
(Germany,   November   2nd,    1917.) 

18,033.     "  Telephone    transmitters."      A.    Mc.Vallv.      November    4th. 

18,044.  "  Ignition  devices  for  internal-combustion  engines  "  C  Wns^ 
November  4th.  ,  '  >>iii»a. 

Jrt.^'m?)"^'''^"''''' '"      '^'    ^     °"'°'''      ^'""'"''"   *""■    (L-^A-.    November 


18,048.     "  Frictionle,^    el.ctric    switch."      G.    N.    UE   SeVSSBL.      .November    4lh 

18,051      "  Dynanio-.lielric    nuichines."     H.    F.    Joel.     November   4th. 

18,054.  "  lilectric  snap  switches.'  liDisoN  Swan  Electric  Co.  &  F,  SutK- 
i.oir.     November  4th. 

18,069.     "  Eleclric;il    meter    L-ontrollers."      W.    F.    Stamp.      November    4th. 

18,070  "  ElcctromagiK'tic  wave-transmission  and  reception  arrangements." 
1*.   P.   Hckerslsy.     November  4lh. 

18,071/2.  "  Electromagnetic  wave-transmitting  and  receiving  systems."  V. 
V.    KcKEKSi.KY.     November   4lh. 

18.073.  "  Electromagnetic  wave-transmitting  and  receiving  systems."  F. 
P.    liCKERSLEV   &   R.    \VlliDDlNcTON.      November  4th. 

18.074.  "  Electromagnetic  wave  navigational  systems."  i.  Robinson 
November  Hth. 

18.075.  "Electromagnetic  wave  navigational  arrangements."  J,  Robinson. 
November  4th. 

18.076.  "  ElcctrC'magneiic  wave  navigational  arrangement*."  J.  Ml'RRav 
and  J.  Robinson.     November  4th. 

18.077.  "  Electromagnetic  wave-reccplion  arrangements."  J.  Robinson 
Noventber    4lh. 

18.078.  "  Fleclromagnelii 


4lh. 


e-sign:i 


N.     Lha 


Novembt « 


18.079.  "  Electrical   socl<et  connections."     H.   J.   Pool.     November  4th. 

18.080.  "  Braided     electrical     conductors."       R.     WillODlNCTON.       Noven 


e-signalling 


WlIIoblNCTViN 


of   sound.'*     R.    Wh 


4th. 

18.081.  '•  ElectromagVie 
November  ith. 

18.082.  "  Eiectromagiici 
t-mber  ith. 

18,084.     '•  Vibrating    contacts."      A.    J.    RoBiJKTS.      November    4th. 
18,08(j.     "  Electrical   ignition   for   internal-combustion   engines."     W.    Tjckaku 
\o\'embcr  5th. 

18.088.  '*  Electrical  signalling  systems  for  motor  vehicles."  Naillik 
.MoTOK  Signal  Co.   &  }.    P.   Ogdbn.     November  5th. 

18.089.  "Magneto  ignition  machines,  arJd  mechanism  for  driving  same." 
F.   H.    Ukamlsv.      November   5th. 

18,101.     "  Eluctric   concoiiina-accordion."     N.    W.    M.    Holt.      November   Sth. 

18,108      "  Aeronautical    dynamos."      G.    E.    Moktley.      November    5th. 

18,115,  "Magnetic  devices  for  drawing  cog  in  mesh  on  electric  machines." 
R.  H".  Lane.     November  Sth^ 

18,135-  "  Electrolysis  of  chlorides  of  alkaline  metals."  Norsk  Alkali 
Aktieselsk,\bet.      November   5th.      (Norway,    December    13ih,    1917.) 

18,146.  "  Sparking  plugs  and  their  manufacture."  K.  E.  L.  Guinness. 
Xovembt-r  5th. 

18,154.  "  Renewable  liiament  and  standard  electric  incandescent  -lamp." 
L.   P.   MORINAN  &  A.   U.   Whitefield.     November  6th. 

18il55.     ''Self-cleaning    sparking    plug."   ■.'V.   W.    .Nicholas.     November  6th. 

18,207/8.  "  Rotating  magnet^  of  magneto-electric  ignition  apparatus." 
SciNTii.LA.      Nov^-mbor    Gih.      (Germany,    November   6th,    1^17.) 

18,209.  "  Dynamo-clcciric  machims.  '  Enclosed  Motor  Co.  &  V.  A.  H. 
MossAY.      November   6th. 

18,212.     "  Electric    lampholders."     H.  \Mansell,      November   6th.      , 

18,216.  "  Equitable  cyclic  distribution  of  \monophase  charge  at  p|iases  oi 
polyphase    feed    circuit."     F.    B.    Bassanese   &    U.    Macini.      November ,  6th. 

18,249.  "  Ignition  magnetos  for  internal-combustion  engines."  H.  W.  K. 
Ireland  &   H.  Lucas.     November  7th. 

18,252.  "  Protection  of  alternating-current  electrical  machinery."  E.  F. 
Mollis.      November    7th. 

18,259.  "  Radio-telephonic  apparatus."  M,  luijouR.  November  7th. 
(France.    November   30th,   1916.)^ 

18,306.     "  Spark-obtaining     means     for     internal-combustion    engines."  H. 

BovVKhR,    vV.    H.    Marston    &    S.    H.    Slrshall.      November    8th. 

18,319.  "  Means  for  indicating  position  of  buttons  of  electric  bells  or 
switches."      y.    D.    Harben.      November    8th. 

18,321.  "  Automatic  regulating  systems  for  dynamo-electric  machines." 
British  Thomson-Houston  Co.  (General  Electric  Co.,  U,S..^.)    November  8th. 

18.338.  "  Switch-type  incancjescent  lamphplders."  N.  Collins.  November 
8th. 

18.339.  "  Electrodes."      J.    H.    Garbf.tt.      November   flth.      • 

18,353.  "  Collection  of  electric  current  by  electriAlly-propelled  vehicles, 
from    overhead   conductors,"      E.    M.    Munro.      November^9th. 

18,358.     "X-ray    photography."     G.    S.    Whitefield.      November   9th. 

18,370.  "  Renewal  of.  filaments  in  metal-filament  electric  lamps."  S. 
CoxoN  &  W.  A,  Williams.     November  9lh. 

18.395.  "Telephone    receivers."      S.    G.    Brown.      November    9th. 

18.396.  "  Electrical    welding."     T.    E.    Murray.      November   9ih. 


PUBLISHED   SPECIFICATIONS. 


The    numbers    in    parentheses    are    those    under    which    the   speci&cations    wt 
be    printed    and    abridged,    and    all    subsequent    proceedings    will    be    taken. 

XSXT. 

10.106.     Ignition    m.xgnetos  for  Foutt-cvLiNDER  internal-combustion   engine 
R.    A.    Persin   &   H.   A.    LefevTe.     July   13th,    1916.     (108,476.) 
13,6y7.     Method  of  and  means  for   electrically  producing  a  gas   simtabLi 

FOR     USE     IN     INTERN.\L-COMBUSTION     ENGINES     AND     FOR     OTHER     PURPOSES.       T       Mc-       ■ 

Clell.ind.      September    24th,    1917.      (119,885.) 
14,908.     Electromagnetic    friction    brakes    morh    especiallv    intendu'     }ur 

iHE     DRIVING     AND     CH.ANGE-SFEED     GEAR     OF     MOTOK     ROAD     VEHICLES.        G.      l.ii.irJ 

and    Menco-Elma    Syndicate.      October    15th,    1917.      (119,897.) 

14,999.    .  I'ROTECTIVE      devices      for      electrical      cables      OR      CABLE      NEU\ii.  hs. 

F.    F.    l\"Bisacre  and   .Mtrz   .t    .McLellan.     October  16ih,   1917.      (]19.9(l(;  i 

15,556.  Guards  for  electric  heat  radiators,  gas  fires.  a.nd  int  likf. 
.\.    V.    Berry.     October   25th,    1917.      (119,922.) 

15,992.  Incandescent  electric  lamps.  K.  Butler.  November  3nd,  1917. 
(119,928.) 

16,286.     Terminal    connectors    for    electHical    conductors.  O.    Zimmer- 

man.     November    7th„  1917.      (119,932.) 

16,516.  Jointed  arms  or  brackets  for  carrying  incandescent  electric 
LAMPS  or  incandescent  gas  LAMPS.  H.  C.  Toficld.  November  10th,  1917. 
(Cognate    application    7,356/18.)      (119,934.) 

16,708.  Protective  devices  for  alternating^urrent  electric  systems.  A. 
E.   McColl.     November  14th,  1917.     (Patent  of  addition  not  granted.)    (119,937.) 

16,727.  .Apparatus  for  filling  receptacles  with  liquid.  H.  Dean  and 
Chloride   Electrical   Storage  Co.      November   14th,   1917.      (119,938.) 

16,892.  Illuminating  devices.  British  Thomson-Houston  Co.  &  H.  C. 
Wheat.      November   16th,    1917.      (119,939.)       / 

17,224.  DvNAMO-ELECTRic  MACHINES.  H.  Lucas,  C.  L.  Breedcn  &  H.  L- 
Cape.     November  22nd,   1917.     (119,942.) 

18X8. 

79.  .\RRANCEMENTS  for  SECURING  ELECTRIC  CONTACT  IN  OVERHEAD  TROLLEVS 
FOR      TRAMCARS      AND      OTHER      ELECTRICALLY-DRIVEN      VEHICLES.        A.      C.      Franklin. 

July  2nd,   1918.     (119,9.58.) 

395.  Sparking  plugs  and  the  Liiife,  such  as  used  for  igniting  gaseous 
MATTER   IN   COMBUSTIBLE  ENGINES.     G.   H.    Ward.     January   8lh,   1918.     (119,962. t 

809.  Electric  welding  systems.  British  Thomson-Houston  Co.  (General 
Electric    Co..    U.S.A.)     January    14th,    1918.      (U9,780^ 
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NOTICE    TO    READERS. 

In  view  of  the  Order  issued  by  llie  Paper  Controller, 
readers  are  urged  to  place  a  definite  order 
Willi  their  newsagents  for  regular  supply  of  the 
ELECTRICAL  REVIEW  weeitly.  In  the  event  of 
difficulty  arising  in  so  doing,  a  subscription  rate 
order  should  be  forwarded  direct  to  these  offices, 
ELECTRICAL  REVIEW   4,  Ltidgate  Hill,  London,  E.C.  4. 


The  proposals  for  the  organisation  of  electricity  supply  on 
a  national  basis  have  been  brought  into  the  forefront  by  the 
references  to  this  subject  in  the  election  addresses  of  the 
Prime  Minister  and  Mr.  Churchill ;  in  our  last  issue  we 
published  figures  issued  by  the  Ministry  of  Munitions, 
showing  the  enormous  increase  in  the  output  of  electrical 
energy  during  the  war,  and  in  the  capacity  of  the 
generating  plant  installed,  and  there  is  good  reason  for 
believing  that  the  demand  will  continue  to  increase  at  a 
rapid  rate.  It  is  evident,  therefore,  that  the  formulation  of 
a  definite  policy  in  this  matter  is  a  question  of  the  utmost 
urgency,  and  it  is  to  be  regretted  that,  owing  to  the 
approaching  election,  it  will  not  be  possible  to  make  any 
material  progress  with  the  scheme  before  next  year.  How- 
ever, there  is  no  reason  why  preparations  should  not  be 
made  in  advance  by  the  departments  chiefly  concerned,  so 
that  no  avoidable  delay  shall  be  incurred  when  the  time 
comes  for  Parliamentary  action.  The  longer  the  matter  is 
allowed  to  drift,  the  more  difficult  it  will  be  to  devise  a 
satisfactory  scheme  and  to  remedy  the  defects  of  the 
existing  system — or,  rather,  lack  of  system  ;  moreover,  it 
is  desirable  that  definite  orders  for  new  plant  shall  be 
placed  as  soon  as  possible,  not  only  in  order  that  the  plant 
may  be  put  in  operation  at  the  earliest  moment,  but  also  to 
enable  manufacturers  to  maintain  and  increase  their  produc- 
tion so  as  to  provide  employment  for  their  present  work- 
people and  those  who  will  soon  be  released  from  their 
military  duties. 

In  this  connection  we  draw  attention  to  the  statement 
adopted  by  a  number  of  municipalities  in  the  North-Eastern 
area,  an  abstract  of  which  appears  elsewhere  in  this  issue. 
This  statement  was  referred  to  at  a  recent  meeting,  but 
could  not  be  included  in  our  report,  as  it  had  not  then  been 
submitted  to  the  (iovernment  Departments  concerned  ;  it 
will  be  noted  that  while  the  signatories  include  several 
important  local  authorities,  there  are  some  notable  absten- 
tions, including  Sunderland  and  Darlington. 
,  While  the  municipalities  which  subscribe  to  this  state- 
ment nominally  accept  the  main  principle  of  the  national 
scheme,  it  is  but  lip-service  ;  apparently  they  accept  it  on 
the  condition  that  it  leaves  them  where  they  are,  and  ham- 
strings the  North-East  Coast  companies,  towards  whom  the 
statement  is  instinct  with  jealousy  and  suspicion.  In  fact, 
the  statement  revives  in  the  acutest  form  the  old  animosity 
displayed  by  municipalities  towards  companies,  which  else- 
where has  been  dying  out :  it  exhibits  the  parochial  spirit 
in  its  narrowest  phase,  and  is  wholly  out  of  sympathy  with 
the  broad  national  view  of  the  question  which  is  set  forth  in 
the  report  of  the  Board  of  Trade  Committee.  Let  it  be  granted 
that  in  the  undisguised  partiality  of  the  Coal  Conservation 
Pieport  for  company  control — a  most  regrettable  indiscretion — 
municipalities  generally  have  just  ground  for  complaint,  while 
in  the  laudation  of  the  Tyneside  companies'  efficiency  the 
North-Eastern  municipalities  in  particular  see  King  Charles's 
head  :  after  making  due  allowance  for  the  influence  of 
these  factors,  the  residue  of  the  statement  still  savours  of 
the  parish  pump.  Instead  of  a  small  imd  efficient  body  of 
live  expert  Commissioners,  these  municipalities  advocate  "a 
sufficiency  of  members  of  independent  judgment  and  general 
experience,'"  presumably  another  of  those  debating  societies 
of  which  we  have  ah'eady  far  too  many  ;  the  delimitation 
of  electrical  districts  and  the  constitution  of  District 
Boards  are  similarly  to  be  settled  "  by  direct  Parliamentary 
action  after  preliminary  local  inquiries  " — the  old  circum.- 
locution  system,  therefore,  to  be  perpetuated ;  existing 
stations  ►are  to  be  free  to  extend  their  plant  (ul  lib. — a 
condition  fatal  to  the  national  scheme  ;  municipalities  are 
[505]/ 
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to  be  allowetl  to  make  profits — a  principk'  which  Parlia- 
ment long:  ago  set  its  face  against ;  no  rehocation  of  the 
rating  system  or  of  the  municipal  veto  on  o\erhead  mains 
is  to  be  admitted.  Thus  these  municipalities,  .situated  in 
an  area  where  private  enterprise  and  initiative  have  had 
free  play  in  expanding  the  use  of  electricity  and  utilising 
waste  heat,  to  the  great  advantage  of  the  residents  in  the 
disti-ict  (the  worst  that  they  can  say  of  the  service  is  that 
the  charges  of  the  supply  companies  "  approximate  very 
closely  to  those  of  comparable  municipal  undertakings "), 
stand  fast  for  the  old  and  discredited  fads  of  the  begin- 
ning of  the  century,  and  close  their  eyes  to  the  lessons  of 
the  war  and  the  fact  that  the  times  have  changed,  though 
they  have  not.  They  do  condescend  to  express  approval  of 
one  item  in  the  Power  Supply  Committee's  report — the 
recommendation  that,  in  the  national  interest,  generating 
stations  and  main  transmission  lines  should,  as  a  general 
rule,  be  publicly  owned — but  they  tack  on  to  their  avowal  a 
proposal  that  companies  generating  electricity  should  have 
no  representation  whatever  on  the  District  Electricity 
Hoiirds  I 

We  hold  no  brief  for  either  side  :  there  should,  indeed, 
be  no  "  sides "  in  this  matter,  and  our,  sole  aim  is  to 
promote  the  best  interests  of  the  nation  as  a  whole.  That 
to  perpetuate  the  existing  system  would  be  to  invite 
disaster  is  generally  agreed,  even  amongst  municipal 
authorities— as  was  abundantly  proved  at  the  Conferences 
of  the  I.M.E.A.  and  the  M.T.A.  this  year.  But  all  this 
rhetorical  declamation  against  companies  and  so-called 
"  trusts "  emphatically  does  not  make  for  the  public 
welfare  :  it  reveals  a  pitifully  narrow-minded  spirit,  and  an 
utter  inability  to  take  a  long  view  of  this  extremely 
important  subject.  That  the  proposals  of  the  Board  of 
Trade  Committee  are  open  to  improvement  in  many  respects 
is  beyond  question  :  but  no  good  will  be  done  by  adopting 
the  policy  outlined  in  this  reactionary  statement. 


Tn   ordinary   times    this   Journal    has 
The  Coming       ^o^iij^™  ^^  ^^  ^^jj  Politics,  as  that  word 
Election.  -    „  ,  i      T^ 

IS  generally  understood.     But  we  are  not 

li\  ing  in  ordinary  times.  In  our  opinion,  there  never  has 
Ix'en  a  time  when  a  fxeneral  Election  was  fraught  with 
greater  possibilities  for  good  or  evil,  for  security  or  for 
chaos,  than-is  that  which  is  to  be  fought  next  month.  We 
stand  with  those  who  are  utterly  sick  of  the  Party  spirit  in 
government,  and  who  hold  that  nothing  is  more  essential  for 
the  well-being  of  the  nation  as  a  whole  than  tmited  action  for 
"  the  furtherance  of  the  general  good."  We  do  not  say  this 
simply  because  we  believe  in  either  Mr.  Lloyd  George  or 
Mr.  Bonar  Law,  though  we  hold  that  without  their  co- 
ojierative  leadership  the  war  might  have  been  lost  to  the 
Allies  :  we  say  it  because  it  is  necessary  to  have  stability  at 
the  helm  during  what  will  be  a  vital  period — indeed,  a 
great  crisis.  In  the  manifesto  which  the  leaders  of  the 
(.'oalition  have  is-sued — we  observe  that  it  is  not  signed  liy 
Labour  representatives,  presumably  because  Labour  has  Ijy 
vote  withdrawn  them — it  is  stated,  and  surely  there  will  lie 
few  to  disagree,  that  the  tasks  directly  arising  out  of  the 
war  "  can  only  be  surmounted  by  the  good  sense,  the 
patriotism,  and  the  forbearance  of  our  people."  "  The 
unity  of  the  nation  .  .  .  must  not  be  relaxed  if  the  many 
anxious  problems  .  .  .  are  to  be  handled  with  insight, 
courage,  and  promptitude "  for  the  "  furtherance  of  the 
general  good."  It  may  be  possible  to  reduce  the  burden  of 
armaments  and  to  relea.se,  "  by  successive  and  progi'essivc 
stages,"  the  Labour  and  Capital  of  the  Empire  for  the  arts 
of  peace.  The  Coalition  will  endeavour  to  further  a  fruitful 
mutual  understanding  between  the  associated  peoples. 
Profiting  by  the  experience  of  war  it  recognises,  as  indus- 
trial experts  have  long  done,  that  increased  production  must 
necessarily  be  the  basis  of  all  schemes  for  the  improvement 
of  the  conditions  of  the  people.  It  upbraids  us  for  our 
past  lack  of  organisation  or  wasteful  organisation,  and  we 
need  not  inquire  now  how  far  the  culpability  in  that  con- 
nection lies  at  the  door  of  the  politician.  It  desires  to 
promote  scientific  farming  in  the  interests  of  food  pro- 
duction, and  we  trust  that  it  will  not  cold-shoulder  those  who 


advociite  electrical  methods.  It  is  pledged  by  this  mani- 
festo systematically  to  improve  the  transport  facilities  of 
the  agricultural  areas,  a  matter  so  often  discussed  by  those 
who  long  ago  saw  the  need  for  light  railways.  It  considers 
it  premature  to  prescribe  a  permanent  fiscal  policy  until  the 
country  has  returned  to  normal  industrial  conditions,  but  ii 
recognises  that  one  of  the  lessons  most  clearly  taught  liv 
the  war  is  the  danger  of  being  dependent  upon  other 
countries  for  vital  supplies  on  which  the  life  of  the  nation 
may  depend.  "  It  is  the  intention,  therefore,  of  the 
Government  to  preserve  and  sustain,  where  necessary,  these 
key  industries  in  the  way  which  experience  and  examination 
may  prove  to  be  best  adapted  for  the  purpose."  Further. 
"  if  production  is  to  be  maintained  at  the  highest  limit  ai 
home  security  must  be  given  against  the  unfair  competition 
to  which  our  industries  may  be  subjected  by  the  dumpin-^ 
of  goods  produced  abroad  and  sold  on  our  market  below  the 
actual  cost  of  production."  It  jiromises  the  liberation  nl 
industry  from  Government  control  at  the  earliest  possible 
moment.  Other  measures  promised  are  "  the  developnuii( 
and  control  in  the  best  interests  of  the  State  of  the  eii mi- 
mical production  of  power  and  light  and  of  the  raihvay^ 
and  the  means  of  communication.  An  improvement  of  the 
Consular  Service  is  foreshadowed,  and  the  establishment  ot 
regular  machinery  for  "  consultation  with  representative 
trade  and  industrial  organisations  on.-matters  affecting  their 
interest  and  prosperity."  In  these  ways  output  will  be  in- 
creased, new  markets  opened  out,  and  great  economies 
effected  in  industrial  production.  There  are  many  other 
matters  covered  in  the  manifesto,  but  the  points  we  have 
selected  commend  themselves  to  us  as  a  journal  concerned 
with  the  stability  and  development  of  British  industry  and 
anxious  for  the  well-being  of  all  who  engage  therein. 


Merited 
Recognition. 


The  an/toiientiim  ad  hominem  may  be 
the  hoariest  of  fallacies,  but  its  logical 
shortcomings  have  not  prevented  its  being 
a  determining  factor  in  many  an  argumentative  bout.  In 
actual  practical  affairs,  too,  the  "  personal  factor  "  is  often 
by  no  means  negligible.  Even  if  matters  be  of  the  weightiest, 
the  personal  element  can  he  trusted  to  crop  up  somewhere  or 
other.  We  are  reminded  of  this  by  a  suggestion  in  the 
Board  of  Trade  Electric  Power  Committee's  Report.  The 
wise  provision  in  (juestion  runs  as  follows  : — 

Although  under  our  proposals  and  the  development  which  may 
be  expected  to  flow  from  them,  there  should  be  new  and  improved 
openings  for  engineers  and  other  officials,  we  think  provision  should 
be  made  by  which  District  Electricity  Boards  may  provide  com- 
pensation for  displaced  engineers  and  other  officials  in  cases  of 
hardship. 

This  cash  payment  by  way  of  compensation  for  loss  of  office 
is  just  and  right.  But  the  electric  supply  industry  is  in 
a  specially  unique  position,  and  a  glance  at  the  facts  will, 
perhaps,  suggest  that  certain  of  the  engineers  and  others 
displaced  l)y  the  new  scheme  merit  a  recognition  that  is 
hardly  satisfied  by  cash  alone.  The  uni([ue  position  of  the 
industry  at  the  moment  rests  on  the  fact  that  the  industry 
itself  has  been  practically  contemporary  with  the  engineers  >> 
and  others  who  are  now  in  charge  of  the  undertakings  ; 
— the  industry  and  themselves  having  started  life  together, 
so  to  speak.  This  means  that  the  development  of  the 
industry  from  its  elementary  stage,  some  30  years  ago,  to 
its  present  assured  position  among  the  industries,  is,  in  a 
great  measure,  due  to  their  initiative  and  guidance.  They 
have  a  connection  and  tie  more  intimate  than  a  purely 
monetary  one.  There  is,  therefore,  a  certain  amount  of 
call  for  permanent  recognition  of  such  services,  and  a  particu- 
larly fitting  opportunity  will  occur  when  the  Board  of  Trade 
schemelsputintooperation.  ThereiarecertainofthenewOrders 
or  Honours  whichhave  recently  been  constituted  which  might 
veryfittingly  be  bestowed  in  thisdirection,as  marking  services 
rendered  in  developing  scientifically,  practically,  and 
financially  what  has  proved  itself  to  be  a  "  key,"  or  even 
more  than  a  "  key,"  industry.  If  we  regard  the  most 
important  development  of  the  industry  as  taking  Rlace,  say. 
from  1900  or  thereabouts,  when  the  bulk  of  Provisional 
Orders  were  being  granted,  we  shall  find  that  a  large  propor- 
tion of  the  important  company  engineers  or  managers  have 
had  control   of    their  undertakings  from  about  that  time. 
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The  same  applies  proportionately  to  the  leading  municipal 
engineers,  although  in  some  oases  here,  perhaps,  the 
engineer  has  changed  from  one  undertaking  to  another 
during  this  period  :  but  this,  of  course,  does  not  affect 
the  case.  Returning,  therefore,  to  the  "  personal  factor  " 
which  we  have  already  mentioned,  it  would  certainly  appear 

.  that  the  whole  atmosphere  which  the  Board  of  Trade 
scheme  will  bring  about  will  be  felt  by  all  parties  concerned 

'  U\  be  the  mpre  genial  if  it  is  known  that  the  (xovernment 
is  entering  into  negotiations  in  a  friendly  and  appreciative 

111 1  towards  those  who  have  borne  the  "burden  and  heat 

mI  the  day,"  rather  than  that  it  will  come  along  in  tlie  rule 
■  •(  :t  willy-nilly  autocrat,  a  procedure  which,  in  the  cireuin- 
staiires,  the  scattering  of  large-sse  will  not  deprive  of 
iic.Tbitv. 


In  pre-war  vears  the  months  of  Novem- 
Scheme-  '  ^      I>ecemljer  were  a  period  or  great 

activity  in  the  depositing  of  Private  Bills 
for  Parliamentary  consideration.  Promoters  had  their 
schemes  well  in  mind  long  before  that  time,  of  couree,  but 
after  allowing  for  a  fair  percentage  of  the  proposals  to  fall 
through,  or  to  be  turned  do^\  n  on  various  gi-ounds,  one 
could  generally  gaiVge  from  the  lists  that  appeared  in  the 
/.'union  Gazcttf  the  probable  effect  upon  cei-tain  depait- 
ments  of  industry  a  little  later.  ISTo  doubt  many  public 
authorities  already  know  what  they  want  to  do,  and  ]jrivate 
parties,  too,  have  numerous  projects  waiting  which  had 
to  be  deferred  until  the  end  of  the  war  was  at  hand. 
If  the  works  which  have  been  held  up  can  be  proceeded 
with  in  a  short  time,  they  should  greatly  assist  the  nation 
in  the  work'  of  industrial  reconstruction.  There  is  a  vast 
amoimt  of  work  in  arrears  for  the  execution  of  which  no 
Parliamentary  powers  will  be  needed,  but  in  respect  of 
others  to  which  this  does  not  apply,  the  Chairman  of  Com- 
mittees in  the  House  of  Lords  is  prepared  to  give  them 
1  favourable  considerati'on,  though  the  time  is  later  than  usual. 
It  is  intimated  in  the  Ti)iii-s  that  he  will  adopt  this  cours^ 
in  respect  of  late  Private  Hills,  thac  is,  Bills  not  deposited  in 
December  in  accordance  with  .Standing  (_)rdei's,  "  for  which 
urgency  can  be  claimed  owing  to  the  Armistice  and  the 
prospect  of  Peace."  Those  who  are  directly  interested  in 
this  matter  should  make  application  early  in  the  new 
Parliament  for  leave  to  introduce  their  Bills,  thus  giving 
due  time  for  their  consideration. 


The  Patent 
Laws. 


Ix  this  issue  we  conclude  a  full  absti'act 
of  the  report  of  a  Committee  appointed  by 
the  Council  of  the  I.E.E.  to  consider  the 
Bill  introduced  into  Parliament  by  the  Board  of  Trade  to 
amend  the  Patent  Laws.  The  Committee  is  to  be  con- 
gratulated on  the  striking  success  of  its  labours,  in  that  the 
report  was  accepted  almost  in  its  entirety  as  embodying  the 
views  of  the  bulk  of  the  scientific  and  engineering  world, 
and  its  recommendations,  communicated  to  the  Board  of 
Trade  last  month  by  a  representative  deputation,  will  con- 
sequently carry  far  greater  weight  with  the  authorities  than 
a  collection  of  reports  submitted  by  individual  societies,  and, 
naturally,  lacking  the  elements  of  co-ordination  and 
cohesion.  Our  law-makers,  unfortunately,  look  upon  such 
questions  from  a  point  of  view  far  removed  from  that  of 
the  industrial  world,  and  it  is  exceedingly  difficult  to 
induce  them  to  take  effective  action  in  the  direction  of  the 
reforms  that  are  so  urgently  needed  ;  but  we  hope  that, 
with  this  powerful  lever,  it  will  be  possible  to  obtain  at 
least  a  fair  proportion  of  the  amendments  which  were  put 
forward  by  the  deputation  from  the  technical  conference. 

In  March  last  we  commented  on  the  terms  of  the  Patent 
Bill,  which  was  then  apparently  about  to  come  before 
Parliament,  though  subsequent  events  prevented  its  con- 
sideration ;  we  are  pleased  to  note  that  practically  all  the 
suggestions  we  then  advanced  are  closely  in  harmony  with 
those  which  ^are  discussed,  pf  course,  at  far  greater  length 
in  the  report.  In  view  of  the  extent  and  variety  of  the 
changes  that  are  called  for,  it  was,  perhaps,  not  wholly  a 
matter  for  regret  that  the  Bill  made  no  further  progress, 
and  that  the  way  is  open  for  an  entirely  new  and  much 
better  Bill  to  be  drawn  up.     But  a  regr-ettable  Idss  of  time 


has  been  incurred,  and  we  hope  that  the  Board  of  Trade 
will  see  to  it  that  the  new  Bill  is  introduced — and  carried 
through — as  quickly  as  possible,  for  British  industry 
urgently  needs  every  assistance  that  can  be  afforded  to  it, 
and  the  sooner  the  gates  are  opened  wide  for  the  encourage- 
ment of  invention,  the  better  wijl  be  our  prospects  of 
developing  om-  industries  of  all  kinds. 

Amongst  the  leading  features  of  the  report  are  the 
demand  for  a  prolongation  of  the  lives  of  patents,  equal  to 
the  dead  period  of  the  war  ;  the  recommendation  that 
revocation  on  the  ground  of  non-working  shall  be  abolished, 
the  provision  for  the  granting  of  compulsory  licences  being 
improved  ;  that  the  restrictions  on  patenting  aiticles  in 
connection  with  food,  surgery,  &c.,  which  obviously  would 
be  a  bar  to  progress,  shall  be  cut  out  of  the  Bill  ;  that  the 
term  of  a  patent  shall  be  increased  to  l(i  years,  and  that  the 
periods  of  provisional  protection  and  for  accepting  the  complete 
specification  after  filing  shall  be  extended — a  very  desirable 
reform  ;  that  the  interests  of  the  patentee  shall  be  protected  as 
against  the  Crown  ;  that  the  renewal  fees  shall  be  reduced 
from  their  present  excessive  values  by  50  per  cent.,  to  a 
total  of  £47  10s.,  with  further  reductions  to  follow  if  the 
revenue  of  the  Patent  Office  still  shows  a  large  surplu.s :  and 
that  a  new  tribunal  be  set  up  to  deal  exclusively  wich 
patent  cases.  With  all  these  proposals  we  cordially  agree, 
though  in  some  respects  we  would  go  further  than  the 
Com'mittee. 

One  omission  we  note — there  appears  to  be  no  reference  to 
the  desirability  of  iiustituting  similar  or  identical  rules  and 
procedure  throughout  the  Kmpire.  But  this  is  obviously 
not  a  matter  that  can  be  dealt  with  in  a  Bill.  \a% 
us  first  set  in  order  our  own  procedure  ;  afterwards  the 
adoption  of  a  homogeneous  Imperial  patent  system  may 
become  the  subject  of  negotiation  with  the  Dominion 
authorities.  That  an  inventor  who  desires  to  protect  his 
inventions  throughout  the  united  British  Empire  should 
have  ttT  take  out — and  pay  for — some  40  patents  is  an 
anomaly  of  which  the  absurdity  is  manifet. 


The  report  of  the  Select  Committee  on 

Transport         Transiwrt,  which  has  iust  been  issued,  is 
Facilities.  '  ... 

a   document   of   exceptional    interest,    in 

view  of  the  conditions  which  have  obtained  in  this  connec- 
tion during  the  past  four  years.  L'nder  the  stress  of  a 
national  emergency,  the  whole  of  our  internal  transport 
facilities  have  been  broi(|^t  under  State  control,  and  have 
been  administered  by  boards  of  experts  dealing  respectively 
with  railways,  canals,  and  roads.  The  result  has  been,  says 
the  Committee,  that  our  railway  service  has  been  more 
successful  than  that  of  any  other  belligerent  country,  and 
hiis  dealt  efficiently  with  an  enormous  volume  of  traffic, 
while  the  canals  have  been  enabled  to  render  great  assist- 
ance to  the  railways.  We  give  an  abstract  of  the  report 
elsewhere  in  this  issue,  from  which  it  will  be  seen  that  the 
keynote  of  its  contents  is  unily  of  amtrol.  Whether  this  be 
exercised  by  the  State  or  by  a  large  jomt-stock  concern 
owning  the  railways  is  considered  of  little  consequence  ; 
"  the  essential  conditions  are  that  there  should  be  single 
ownership  and  single  management." 

Although,  as  the  report  shows,  this  conclusion  has  been 
put  forward  by  various  bodies  which  have  previously 
inquired  into  the  subject,  it  has  never  carried  anything 
like  the  force  that  it  does  now.  The  experiment  has  been 
tried,  public  opinion  has  set  strongly  towards  State  inter- 
vention in  this  and  other  departments  of  the  public  service, 
and  the  time  is  approaching  when  momentous  decisions 
will  have  to  be  formed  as  to  future  policy.  We  have  never 
felt  favourably  disposed  towards  State  ownership  of  the 
public  services,  in  view  of  the  abundant  proofs  of  the  fact 
that  it  invariably  leads  to  loss  of  efficiency  and  economy  ; 
but  we  have  fully  recognised  the  advantages  of  unity  of 
control,  whether  the  sul)ject  be  telegraphs,  telephones, 
railways,  electricity  supply,  or  any  other  public  servic-e,  and, 
as  the  Committee  points  out,  the  tendency  in  this 
direction  is  to  be  observed  in  all  branches  of  industry. 
The  question  is  too  big  to  be  discussed  in  the  few  lines  at 
our  disposal  ;  but  we  think  it  desirable  that  the  po.sition 
should  be  clearly  appreciated  and  considered  by  our  readers. 
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A    SPANISH     HYDRO-ELECTRIC     UNDERTAKING. 


[From  uur  Special   Correspondent  in  Spain.] 


Ir  requires  no  little  courage  to  estaljli.sh  hydro 
electric  plant  in  a  coal-mining"  district,  to  transmit, 
energfv  over  50  miles,  and  yet  hope  to  compete 
with  steam-driven  plant  during  wartime  in  the 
north  of  Spain,  but  such  audacity  is  now  sliowins" 
successful  results.  Tlie  company  "  Sa'ltos  de  Agua 
de  Somiedo  "'(founded  with  local  capital)  has  just 
published  an  account  of  the  installation  and  start- 
ing-tip of  its  central  statioai. 

The  ideal  of  the  company  is  to  regulate  the  flo^^■ 
of  the   rivers   E|-  A'alle  and    Saliencia    (province  of 


to  be  made  before  serious  work  could  be  started, 
and  all  supplies,  light  and  heavy,  had  to  be  trans 
ported  over  60  kilometres,  most  of  it  very  rough 
travelling.  The  works  completed  up  to  the  date  ol 
til©  report  are  the  dam  and  pool  on  the  rifer  Kl 
Valle,  and  various  canals  and  pipe-lines  between 
the  river  and  the  power  bouse.  Also,  the  power 
house  building  is  completed. 

One  pipe-line  of  Siemens-Martin  steel-plate  tube 
is    installed.       This    pipe    has    a    diameter    of    Soo 


Fig.  1. — Interior  op  Power  House  Showing  Alternators. 

Asturias)  by  means  of  dams,  and  to  obtain  two 
waterfalls  of  582  and  245  metres  head  respectively, 
giving  approximately  20,000  h.p.,  and  driving  six 
Pelton  wheels  of  3,300  h.p.  each.  The  six  wheels 
are  to  be  placed  in  one  power=-house,  three-phase 
energy  being  transmitted  to  Oviedo,  46  kilometres 
distant,  and  to  Gijon,  71  kilometres,  at  a  pressure 
of  53,000  volts.  It  has  not  been  possible  to  install 
tliis  scheme  in  its  entirety,  but  two  turbo-generator 
sets  of  3,300  H.p.  each  have  already  been  put  in 
operation,  and  are  now  working  successfully. 

The  Asturian  mountains  give 
rapid  falls,  and  rains  are  more 
abundant  in  the  province  than  in 
any  other  part  of  Spain — about 
50  in.  per  annum.  Otherwise 
hydro-electric  energy,  transmitted 
over  long  distances,  oould  not 
hope  to  compete  with  thermal 
stations  situated  at  the  pit's 
mouth.  The  w-atershed  co\^rs  an 
area  of  about  50,000  square  kilo- 
metres, and,  in  addition,  there  is 
an  influx  of  underground  waters 
from   the    neighbouring   provn'nae 

of  Leon.    Thciriver  El  Valle  falls 

I   kilornetre  in   11,   and  the  river 
Saliencia  i  in  14,  near  the  site  of 
the  power  house.     The  qxiestion 
of  water  supply  has  received  very  close  attention 
there,  there  being  data  available  and  records  taken 
since  1851,  and  special  measurements  since  1909,  all 
of  which  showed  greatly  in  favour  of  a  hydraulic 
plant,  as  against  steam  power. 

The  first  work  undertaken  bv  the  company— the 
building  of  the  El  Valle  dam  (fig.  2)— took  place 
imder  very  severe  conditions,  the  country  being  so 
rough  and  mountainous  that  the  pioneers  often 
worked  at  the  risk  of  their  lives.  It  was  necessary  to 
build  houses  for  workmen  in  desolate  and  almost  in- 
accessible places.     There  were  no  roads.    These  had 


Fig.  2. — El  Valle  Dam. 

mm.  where  it  leaves  the  pool,  which  is  reduced  to 
650,  600,  and  550  mm.  respectively  in  the  first, 
second,  and  tliird  parts  of  its  length.  The  thickness 
of  the  plate  varies  from  6  mm.  to  21  mm. 

This  piping  was  supplied  by  the  Mannesmann 
Tube  Works,  Diisseldorf.  The  contract  for  manu- 
facture and  erecting  was  signed  in  Alarch,  1914. 
Owing  to  the  war  there  were  difficulties  in  getting 
the  piping  made  and  delivered,  but  the  company 
persevered,  and  in  May,  1916,  the  piping  arrived 
at  a  Spanish  port.    The  writers  of  the  report  naively 


Fig.  3. — Power  House  and  Surroundings. 

say, ""  The  receipt  of  the  piping  can  be  considered 
as  a  miracle,  worthy  of  being  recorded." 

The  two  water-turbines  now  installed  (fig.  i)  are  of 
the  Pelton-wheel  type,  and  were  constructed  and 
supplied  by  Escher  Wyss,  of  Zm'ich.  Each  wheel  is 
operated  by  a  single  jet,  with  needle  regulation  and 
jet  deflector,  controlled  by  a  "Universal"  governor. 
The  turbines  are  built  to  develop  3,228  h.p.  each, 
with  an  effective  head  of  550  metres  and  a  consump- 
tion of  550  litres  of  water  per  second.  (A  head  of 
550  metres  is  roughly  equivalent  to  a  pressiu"e  of 
770  lb.  per  sq.  in.)    The  manufacturers  guaranteed 
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a  miniinum  efficiency  of  8r  per  cent,  at  full  load, 
82  per  cent,  and  78  per  cent,  at  three-quarter  and 
half  load  respectively.  The  contract  for  the  supply 
of  these  two  turbines  was  signed  in  February,  1914, 
and  delivery  was  promised  within  12  months.  In 
spite  of  the  war,  the  machinery  was  only  a  few 
weeks  late. 

All  the  electrical  material  in  the  central  .station 
was  supplied  by  the  Spanish  branch  of  the 
Brown,  Boveri  Co.  Its  principal  components  are: 
: — 2  alternators  and  exciters,  2  step-up  transfonners. 
switchboards  and  accessories,  and  line-protective 
devices.  The  two  alternators  (fig. i)  are  each  capable 
of  developing  2,260  kw.  at  a  power  factor  of  0.7, 
and  are  rated  at  3,230  K.v. A.  Current  is  3-phase,  50 
periods,  at  a  pressure  of  5,300  volts.  The  e.^citer 
is  mounted  on  an  extension  of  the  gfenerator 
shaft.  Bearings  are  automatic-oiling  and  water 
cooled.  The  generators  are  rigidly  coupled  to  the 
turbine  shafts.  The  overall  efficiencies  guaranteed 
by  the  makers  are  :  — 

Full  load.  Half  load. 

At  unity  power  factor      ...     95.5  p. c.         93P-C- 

At  0.7  power  factor  ...     93.0  p. c.         90  p. c. 

The  maximum  excitation  absorbs  27.5  kw.  at  no 
volts.  The  machines  can  sustain  a  momentary  over- 
speed  up  to  1,080  R.p.M.  {80  per  cent,  above  nor- 
mal) without  danger. 

The  two  step-up  transformers,  5,300/53,000  volts, 
pre  each  of  3,i50'K.v.a.  capacity.  They  are  oil- 
immersed,  and  the  oil  is  cooled  by  being  continually 
pumped  through  a  coil  submerged  in  a  small  canal, 
through  which  fresh  waiter  is  continually  running. 
The  transformers  have  also  an  exterior  water-cool- 
ing device.     The  guaranteed  efficiencies  are:  — 

Full  load.  Half  load. 

At  unity  power  factor  ...     98.4  p'c.         98.2  p. c. 

At  0.8  power  factor      ...     gS.op.c.         97.8  p. c. 

Copper  loisses  amount  to  30  kw.,  and  toitaJ  losses 
to  51  KW. 

The  switchboard  is  of  the  "  puJpit  "  type,  and  is 
installed  in  the  generator  room.  From  this  switch- 
board the  whole  central  staitiom  is  controlled,  in- 
cluding the  small  o.c.  motors  which  regulate  the 
speed  of  the  water  turbines,  and  also  those  which 
operate  the  h.t.  switchgear.  Current  for  these 
motors  is  taken  from  the  machine  exciters. 

The  transmission  lines  are  can"ied  on  steel  lattice- 
[  work  poles  throughout  (fig.  6).     Two  lines  (6  wires) 


All  material  supplied  up  to  the  time  of  writing  has 
been  put  to  severe  test,  and  has  been  working  satis- 
factorilv  and  without  breakdown.  The  object  of 
the  company  is  solely  to  help  in  the  industrial 
development'  of  the  district,  and  to  make  possible 
the  existence  of  big  industries  which  need  power 
in  considerable  quantities  and  at  low  cost.     To  this 
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Fig.  5. — Power  House  Showing     Fig.  6. — Lattice-work 
Pipe  Line.  Pole  at  Somiedo. 

end,  it  has  signed  agreements  to  supply  cheap  ^ 
power  to  several  subsidiary  distributing  companies 
for  a  period  of  20  years,' and  has  also  contracted  to 
supply  :2,oOo  h.p.  to  the  steel  works  at  Gijon.  With 
the  advent  of  normal  times  the  total  20,000  h.p. 
available  \\i\\  be  utilised. 


AUXILIARY     OIL     FIRING     OF     BOILERS. 


By  a.  K.  BAILLIE. 


Fig  4.— Sub-Station  at\  Oviedo. 

are  run  on  each  pole  forming  a  regular  hexagon  of 
7  ft.  2  in.  between  opposite  sides.  An  earthed  wire 
of  galvanised  steel  is  carried  on  a  spur  at  the  top 
of  each  pole,  for  protection  against  lightning,  «S:c. 
All  the  wire  for  transmission  lines  was  supplied  by 
the  "  Sociedad  Industrial  Asturiana,"  and  it  is 
worthy  of  note  that  this  company  faithfully  fulfilled 
its  contract  to  supply  some  85  tons  of  copper  wire 
at  2.32  pesetas  per  kilogram,  although  the  market 
price,  by  reascmi  of  the  war,  had  reached  about  three 
times  that  figure  before  the  line  was  inst'alled.  The 
insulators  are  all  of  Spanish  manufacture,  and  were 
tested  UR  tO'  110,000  volts  before  erection. 


The  subject  of  auxiliary  firing  of  boilers  had  been 
almost  entirely  neglected  until  in  the  early  years  of 
this  century  a  French  engineer 
called  attention  to  its  possibili- 
ties. Supplementing  the  ordinary 
coal-fiired  burners  with  auxiliary 
oil-fuel  burners  was  shqovn  by 
him  to  possess  many  advantages, 
notably  the  facility  with  which  a 
large  increase  in  the  power  of 
boilers  might  be  obtained  at  will. 
He  further  demonstrated  that  the 
combustion  of  the  petroleum  in 
the  same  furnace  with  the  coal 
did  not  in  any  way  prejudicially 
affect  the  combustion  of  the  latter 
fuel,  but,  on  the  contrary,  by  the 
introduction  of  jets  of  petroleum 
into  the  furnace  the  conditions 
and  efficiency  of  combustion  were 
greatly  improved,  due  to  the  more  complete  mixing 
and  almost  perfect  combustion  of  all,  the  gases 
present.  In  other  words,  the  oil  burners  enable 
those  gases  produced  from  the  burning  ooal  to  be 
consumed  and  turned  into  working  heat,  which,  in 
the  absence  of  such  oil  burners,  would  pass 
away  unconsumed  to  the  shaft  or  chimney  stack. 
Subsequent  work  with  auxiliary  firing  as  above 
described  has  confirmed  the  conclusion  of  this 
pioneer,  and  auxiliary  firing  has  been  adopted  in 
locomotives,  naval  vessels,  power  stations,  and  in 
other  plants  where  a  peak  load  is  frequently 
encountered. 
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The  importaiii  point  is  that  ,the  use  of  a  supple- 
mentary oil  burner  in  a  coal  furnace  greatly  im- 
proves the  combustion  of  the  latter  fuel.  It  has 
been  established  by  careful  tests  that  when  a  con- 
stant rate  of  coal  burned  per  square  foot  of  grate 
area  was  maintained  for  many  hours,  the  addition 
of  40  per  cent,  of  oil  increased  the  total  evaporation 
by  over  loo  per  cent.,  and  at  the  same  time  increased 
the  e\aporation  obtained  per  lb.  of  fuel  burned  by 
35  per  cent. 

Several  evaporaitive  trials  were  made  on  the  same 
boiler  of  a  French  warship  oomparing-  the  resuhs 
obtained  with  the  coal  firing  and  mixed  or  auxiliary 
firing.    The  results  were  as  follows  :  — 

1.  H'lth  coal  only. — 18.8  lb.  of  coal  were  con- 
sumed per  sq.  ft.  of  grate  area  per  hour,  the  quan- 
titv  of  water  evaporated  per  lb.  of  coal  being  only 
9.05  lb. 

2.  Mixed  firing— 4S  pef  cent.  oil. — When  21.3 
lb.  of  mixed  fuel,  consisting  of  45  per  cent,  petro- 
leum and  55  per  cent,  coal,  were  burned  per  sq.  ft. 
of  gnate  area  per  lioiu-,  the  evaporation  was  11.35 
lb.  of  water,  showing  an  evaporative  increase  of  23 
per  cent,  over  that  of  coal,  as  in  No.  1. 

3.  Mixed  Firing — 64  per  cent.  oil. — In  the  third 
test  21.7  lb.  of  mixed  fuel  were  burned  per  sq.  ft. 
of  grate  area  per  hour,  in  the  proportion  of  64  per 
cent,  of  oil  and  36  per  cent,  of  coal.  The  result 
was  that  14.12  lb.  of  water  were  evaporated,  show- 
ing an  evaporative  increase  of  56  per  cent,  over  tliiat 
of  coal,  as  in  No.  1. 

These  tests  were  distinctly  encouraging,  and 
should  have  served  as  a  basis  for  further  work 
along  these  hues  in  industrial  plants,  but  the  indus- 
trial apphcation  of  the  question  of  auxiliary  firing 
wais  not  commercially  developed  until  about  four 
years  ago,  w'hen,  power-station  engineers  com- 
menced to  take  a  keen  interest  in  the  subject.  They 
found  that  when  using  auxiliary  firing,  the  poorer 
classes  of  coal  could  be  quite  satisfactorily  burned 
winch  could  not  be  used  alone.  This  is  accounted 
for  by  the  fact  that  the  inferior  coal  tends  to  cake 
on  the  links  of  tliiC  cliain^grate  stokers,  tliereby  pre- 
venting the  quantity  of  air  necessary  to  complete 
conibustioii  from  being  drawn  throug'h  the  bars, 
and  resulting"  in  a  smouldering  mass  of  fuel  which 
travelled  slowly  along  the  bars,  and  was  dumped 
into  the  ash-pit  omJy  partly  consumed.  This  so- 
called  "ash"  on  investigation  was  found  to  con- 
tain a  very  high  percentat^e  of  unconsujned  coal. 
Consequently  it  was  found  that  in  using'  inferior 
fuel  a  very  much  larger  quantity  was  used  per  hour 
to  maintain  a  given  evaporation  than  was  consumed 
when  hig-h-class  coal  was  used. 

As  above  stated,  the  use  of  fuel  oil  provided  the 
way  out  of  this  difficulty,  and  enabled  power-station 
engineers  to  use  inferior  coal,  in  conjunction  with 
oil  burners,  with  complete  efficiency.  The  reason 
advanced  for  the  improvement  effected  by  the  use 
of  auxiliary  oil  burners  in  such  cases  is  that  the 
combustible  gases  rising  from  the  coal-fuel  bed 
were  quickly  ignited  by  the  oil  burners,  causing  the 
top  of  this  mass  to  become  much  more  incandes- 
cent, and  thereby  tending  to  draw  through  the  coal 
sufficient  ,air  to  complete  its  combustion. 

Sufficient  interest  was  taken  in  tliis  theory  for  a 
large  Loudon  power-station  engineer  to  give  his 
sanction  for  tests  to  be  carried  out  under  one  of 
his  coal-fired  '•Stirling"  water-tube  boilers.  One 
burner  was  introduced  into  each  -side  of  the  boiler, 
approximately  about  25  per  cent,  from  the  back  of 
the  grate,  the  burners  being  opposite  one  another. 
The  fuel  oil  was  stored  in  an  overhead  tank, 
capable  of  holding  three  or  four  days'  supply.  The 
oil  gravitated  to  the  burners,  which  were  of  the 
"  Kermode  "  steam-jet  type,  operating  with  steam 
as  an  atomising  agent  at  a  pres,siure  of  about  25  lb. 
per  sq.  in. 

The  first  test  was  carried  out  on  coal  onlv,  burn- 
ing a  nutty  slack  having  a  calorific  value  of  10,400 


c.TH.u.,  and  a  boiler  efficiency  of  09.25  per  cent. 
was  obtained.  The  temperature  of  the  combustion 
chamber  was  2,648  deg.  F.,  and  of  the  uptake  660 
deg.  F. 

The  last  of  a  series  of  experimiental  mixed-lnnn- 
ing  tests  was  carried  out  on  a  juitty  ..siJack  bavins^  a 
cailorific  value  of  10,300  it.TU.u.,  and  Mexican  fuel 
oil  ha\"ing  a  calorific  value  of  18,750  n.Tii.f.  A  boiler 
efficiency  of  74  jier  cent,  was  obtained,  and  the  tein- 
jierature  of  the  combnslioii  chamber  was  2,850  <leg. 
1'".,  and  of  the  .uptake  628  deg.  F.  The  ratio  of  coal 
to  oil  on  a  b.th.u.  basis  vras  8  per  cent.,  and  on  a 
weight  basis  4.96  per  cent., 

Assuming  coal  at  20s.  lod.  i>er  ton  and  oil  at  50s. 
per  ton  (pre-war  figures),  the  cost  per  ton  of  water 
evaporated  using  coal  only  was  2.8s.,  and  by  using 
the  above-mentioned  i>ercentag"e  of  coal  and  fuel 
oil  2.62s..  showing  a  monetary  saving  of  6  per  cent. 

The  results,  therefdre,  of  the  tests  above  enu- 
merated establish  the  following  advantages  for 
mixed  firing:  — • 

1.  A  large  increase  in  boiler  output  above  nor- 
mal rating  can  be  quickly  obtained. 

2.  The  evaporation  is  much  more  flexible  tlian 
that  of  coal  firing". 

3.  A  saving  in  cost  of  fuel  is  shown  even  when 
the  cost  of  oil  is  two  and  a  half  times  tliiat  of  coal. 

These  advantages  are  sufficient  to  justify  power- 
station  engineers  in  considering  the  adoption  of  this 
method  of  firing  in  the  super-power  stations  of  the 
future. 


INDUSTRIAL     UNREST:     A     DIAGNOSIS     AND 
SOME     SUQQESTIONS. 


By  ANDREW  STEWART,  M.I.E.E. 


A  MILITARY  peace  has  been  achieved,  but  it  would 
appear  tliat  industrial  peace,  no^  less  desirable,  can- 
not be  reckoned  upon  with  any  degree  of  certainty. 

The  age-long  battle  between  the  "  haves  "  and 
the  "  have  notB  "  is  entering  upon  another  phase, 
and  Capital  and  Labour,  wliO'  are  really  co-operators 
in  the  industrial  world,  view  each  other  with  sus- 
picion and  distrust.  Each  attributes  to  the  other 
vices  which  neither  possesses,  and  the  Socialistic 
Hymn  of  Hate  is  sung  eveiy  Sunday  by  students  in 
Socialist  Sunday  schools,  and  at  adult  gatherings, 
with  a  vim  and  enthitsiasmi  which  demands  our  ad- 
miration, even  if  it  does  not  meet  with  our  ap- 
proval. 

The  workers  have  become  suspicious,  jealous  of 
their  rights,  in  many  cases  obhvioiis  to  their  duties, 
determined  to  wring"  from  their  employens  every 
ad\'ajitage  they  can  obtain,  regardless  of  eoonomic 
results.  They  suspect,  not  only  their  employers,  but 
their  own  leaders,  their  organisatiomis  have  become 
the  seat  of  anai"cliy,  they  elect  leaders  and  then 
flout  them,  repudiating"  the  agreements  they  make 
with  as  little  hesitation  as  a  German  .statesman  of 
the  old  style  would  display  in  breaking  ,a  treaty. 
They  demand  the  control  of  productive  industry, 
yet  display  inability  toi  control  themselves. 

There  are  maniy  reasons  for  this.  Discontent 
of  a  kind  is  not  undesirable;  in  so  far  as  it  is 
evidence  of  a  healthy  desire  for  progress  and  the 
improvement  of  the  condition  of  the  people,  it  is 
very  much  to  be  desired.  The  industrial  unrest  of 
to-day  is  not  a  healthy  desire  for  prosperity  by  the 
exercise  of  self-control,  self-denial,  and  education, 
which  are  the  chief  routes  to  success,  but  a  desire 
to  pull  down  the  structure  which  supports  civilisa- 
tion as  we  know  it,  and  substitute  a  new  organisar' 
tion,  largely  imljied,  but  wliich,  in  the  few  cases 
where  it  has  been  tried,  failed  to  achieve  the  results 
which  were  anticipated,  and  if  applied  on  a  large 
scale  would  cause  the  collapse  of  the  wealtli-pirfl^ 
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<luciiig  oigaiiisalion  of  society,  and  labom-  would 
^;o  with  it. 

The  causes  which  have  led  to  this  discontent  are 
\  anous ;  the  chief  cause  appears  to  be  the  discovciy 
I  hat  hitj'h  wages  do  not  make  the  working  man 
happy.  He  has  discovered  that  high  wages  mean 
high  cost   of  commodities,  and  he  is  probably  no, 

I  letter  off  with  high  wagcis  llian  with  low  wages. 

I I  e  denounces  the  protitee:r  as  the  cause  of  these 
inj^h  costs,  oblivious  of  the  fact  that  almost  every- 
body engaged  in  the  production '  and  handling  of 
the  goods  he  requires  gets  about  twice  the  pre-war 
wage.  jMoreover,  the  working  classes  have  ];een 
particularly  siiccessful  in  this  particular  form  of 
inofileering — ndt  tliat  they  are  to  be  blamed  for 
taking  opportunity  by  the  hand,  but  they  are  unfair 
in  blaming  the  capitalist  for  the  result.  What  the 
w  orldng  man  seems  to  want  is  high  wages  and  low 
costs.  An  object  of  this  kind  stands  fairly  high 
up  in  the  list  of  tilings  difficult  to  accomplish! 

.\nother,  and  more  serious  cause,  is  the  absence 
of  the  amenities  of  life.  The  working  man  is  to 
.1  large  extent  dependent  upon  external  things 
to  divert  him  from  the  drab  monotony  of  his  work- 
ing life.  His  home  life  does  not  supply  it,  some- 
times it  is  more  sordid  than  the  worst  workshop, 
and  we  have  to  thank  the  unimaginative  utilitarians 
who  planned  the  working-class  districts  of  East 
London,  Manchester,  Leeds,  Glasgow,  and  similar 
cities,  for  their  contribution  to  the  social  unrest 
of  the  twentieth  century. 

After  the  normal  necessities  of  life  are  met,  a 
certain  amount  of  money  usually  remains,  and  this 
the  workman  applies  to  the  amelioration  of  his 
environment.  How  this  is  applied  depends  on  his 
taste,  which  is  largely  the  product  of  his  training 
and  education.  He  may  in  a  few  cases  buy  pictured 
or  books  and  devote  some  of  Iw's  time  to  sAf-im- 
]>rovement;  more  likely  he  spends  his  spar<^time 
following  the  fortunes,  or  misfortimes,  of  his 
favourite  horse,  or  discussing  the  prospects  of  the 
local  football  team  in  the  cup  final.  These  di\er- 
sions  have  been  impossible  for  a  long  time  past. 
and  even  the  great  international  competition,  now 
happily  finished,  lasted  long  enough,  and  demanded 
-SO  many  othel"  sacrifices,  that  it  no  longer  stiiTed 
his   enthusiasm. 

Under  tfhese  conditions  the  ground  is  prepared 
to  receive  the  seeds  of  political  and  economic  dis- 
content. Vendors  of  political  nosti'miis  assure  the 
workman  that  he  is  poor  because  the  rich  man  has 
what  really  belongs  to  the  worker,  and  a  great 
deal  more  even  less  accurate  information  is  cleverly 
distributed.  Such  teaching  is  as  great  a  menace  to 
civilisation  as  German  "  Kultur,"  yet  no  effort  is 
made  to  coimteract  it.  By  the  w^orker,  unused  to 
the  dialectical  subtleties  of  the  dernagogue,  these 
arguments  are  readily  accepted  at  their  face  value. 
They  appeal  to  his  prejudices  and  class  instincts.  an<l 
llie  man  whose  mates  would  consider  him  as  cjuitc 
incapable  of  judging  impartially  on  the  merits  of  a 
local  footbail'  team,  is  often  accepted  as  an  auitho- 
rity  on  the  vastly-more  complex  subjects  of  politics 
and  economics.  Though  manv  of  labours'  demands 
are  reasonable,  and  ever\'  far-seeinS  employer  re- 
cognises that  some  refomis  are  even  overdue,  the 
difficulty  is  that  labour's  political  effort  is  towards 
an  unhealthy  extreme.  The  younger  men  in  the 
workshops  display  contempt  for  the  advice  of  the 
older  and  more  experienred  men.  Theise  yoimgcr 
men  are  the  class  from  whom  the  Bolshevist  ele- 
ment is  largely  necruited.  They  are  a  minoriity,' 
but  arfive  and  enterprising,,  and  may  exert  con 
siderable  influence  on  labour's  polic^^    '_ 

Legislation  influenced  by  this  element  would 
prove  a  serious  menace.  Bolshevism,  which  is  the 
antithesis  of  Tsarism.  is  class  oppression  from  the 
bottom  up,  just  as  Tsarism  operated  from  the  top 
down  .  Tyranny  f-umed  upside  do-\vn  is  no  rem.edy 
"  for  aociaJ   inequality,  and  labour,  can  never  under- 


take the  direction  and  control  of  capitalistic  enter- 
prise, which  is  after  all  a  highly  specialised  form  of 
industi-j-,  and  \-ital  to  labour.  Unfortunately  no 
effort  is  made  to  counteract  ttese  tendencies.  It  is 
everybody's  business  to  do  ,so,  and  that  is  probably 
tine  reason  ,why  nobody  does  it. 

Labour,  on  the  othei-  hand,  is  vocal,  its  ca.se  is 
well  put,  although  it  represents  a  minority  of  the 
population,  it  is  the  best  managed  of  all  political 
parties,  and  is  effective  because  of  its  homogeneity. 

During  the  war  we  have  seen  propaganda  achi^e 
results  which  the  sword  coidd  not  accomplish;  it 
was  no  less  effective  because  it  was  silent.  Labour 
realises  this,  but  where  is  the  Capitalistic  propa- 
ganda? Who  is  to  direct  and  organise  the  cam- 
paign for  a  square  deal  between  capital  and  labour, 
or  is  the  capitalist  case  to  go  by  default? 

Tliere  is  a  substantial  substratum  of  working- 
class  opinion,  largely  found  in  the  engineering  and 
allied  industries,  anxious  for  fair  play.  These  level- 
headed w^orkers  know  instinctively,  apart  from  the 
examples  they  see  .arotmd  them,  that  all  classes 
co-operate  'in  the  production  of  wealth,  yet  they 
get  few  opportunities  of  learning  the  basis  on  which 
this  co-operation  depends.  They  rely  for  informa- 
tion  on  sources  not  at  all  friendly  to  the  other  sec- 
tions which  make  up  civilised  society,  and  they, 
too,  ultimately  become,  if  not  active  agents  of 
aggressive  socialism,  at  least  lukewarm  supporters. 
Why  should  tliis  potential  stabilising  element  in 
public  opinion  be  allowed  to  drift  into,  the  camp  of 
the  extremists?  ^ 

If  the  seething  cauldron  of  civilisation  boils  over, 
it  may  be  due  more  to  the  apathy  and  neglect  of 
the  classes  than  to  the  greed  of  the  masses. 


THE    USE    OF    HIQH-PRESSURE    AND    HIGH- 

TEMPERATURE     STEAM     IN     LARGE 

POWER     STATIONS. 


O.v  Thursday  evening  last  week,  Mr.  J.  H.  Shaw,  A.M.I.E.E., 
jfad  hifl  paper  (an  ai)Stiract  of  which  appeared  in  our  issue 
of  July  19th,  1918)  before  the  iNSTrrDTiON  of  ELEcpticAL  En- 
gineers. 

Mr.  J.  S.  HiGHFiELD,  in  opening  the  discussion,  said  that 
the  subject  chosen  by  the  author  was  an  iraportant  one. 
ilany  difficulties  would  be  met  with  which  would  have 
to  be  overcome.  The  chief  of  these  would  be  a,  metal- 
lurgical one;  much  trouble  would  be  encountered  in  connec- 
tion with  boiler  tubing  and  plates,  and  the  turbine  blading- 
Tbere  was  yet  much  to  be  learned  about  the  composition  of 
the  metal  of  which  these  plates  and  blades  were  made  and 
their  behaviour  after  being  subjected  to  high  temperatures. 
The  latter  question  was  a  most  difficult  one,  and  more  know- 
ledge on  the  subject  would  be  of  much  practical  value. 

Mr.  Arthur  H.  Ellis  criticised  the  figures  for  steam  con- 
sumption given  by  the  author.  A  figure  of  about  11.5  lb.  waa 
more  Hkely  to  be  correct,  .ind  we  should  have  to  go  a  long 
way  yet  before  we  reached  the  figures  given  in  the  paper. 
He  thought  that  for  the  purposes  of  tests  and  corapari's'ms 
the  operating  figures  and  data  of  the  boDer  and  turbine 
should  be  given  together,  and  not  separately,  as  recommended 
by  the  author.  The  metallurgical  difficulties  that  would  be  met 
with  were  many.  Only  that  week  he  had  seen  some  studs 
which  had  been  subjected  to  high  temperature  steam,  and 
they  had  become  extaemoly  brittle.  It  only  needed  the 
.<ilightej5t  tap  with  a  hammer  to  break  them.  That  was  a  very 
iraportant  matt«'r,  and  the  sooner  we  knew  more  about  it 
the  better.  The  author  stated  that  "  the  overall  efficiency 
of  the  boiler-house  plant  waa  assumed  to  be  77.5  per  cent., 
which  should  be  obtained  T\'ith  modem  boiler  control."  Such 
a.  statement  was  very  misleadijig:  that  figure  wa-s  much 
too  high,  and  he  did  not  think  (liere  were  many  boiler- 
house  plants  which  could  fhaw  more  than  65  per  cent, 
efficiency.  He  urged  that,  more  attention  should  be  ^ven  if 
boilerhoiisp  plant.  If  pivjper  attention  was  given  in  that 
(liipotjon  o|>p.ratiDe  results  could  be  greatly  improved.  He 
thought  that  instead  of  considering  what  radical  changea 
could  be  made,  such  as  higher  pressures  and  temperatures, 
it  would  serve  a  better  purpose  if  engineers  devoted  more 
attention  to  improving  present  conditions.  If  a  boiler  couir' 
be  huilt  which  consumed  a  much  .smaller  amount  of  fuel 
per  lb.  evaporated  it  would  be  of  far  greater  value  than  the 
results  of  raising  temperatures  and   pressures  would   be 

Mr.  Napier  Prfntice  said  thart  he  was  not  piiepaPed  to 
discusfi  the  paper,  but  if  his  advice  were  asl**!  for.  ha  •^aald 
say.:   -'  Don  t   us«>  steam.".    He  thought  the  hei*  uut  ouft 
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vl  iho  ilillivulty  uc>ui<i  i>e  tlio  uulisitiou  ul  .1  Uurupluvy 
I'liiup  and  waU-r  turliiue  woikinjj;  luider  iui  iiitilKial  head, 
llie  water  lurbino  was  a  much  more  simple  in.uliine  tlia.n 
the  steam  turbine,  and  he  thought  that  by  some  sueh  tscheme 
the  problem   would   be  much   more  tsitistactorily  solvoti. 

Ml{.  P.  \'.  McMAbioN  Skid  that  wheucvcr  steam  was  used 
llio  old  |>roblem  of  throwing;  away  large  amomits  of  the  heat 
of  evatxu-ation  still  rcmaiued.  He  thought  that  the  best 
wav  out  of  the  dilhculty  would  bo  by  the  usti  of  a  gas 
engine,  or  some  such  sehcinc  ;is  outlined  by  the  previous 
sixsihex.  Who  could  i-omivire  the  Diesel  with  the  steam  en- 
gine'.' lie  thouglit  that  the  development  of  the  JKSit  engine 
luther  tli:m  the  stoaaii  engiue  w;is  the  proper  line  along  which 
to  advance. 

.M.\.)oit  A.  M.  T.WLOR  txingnitulated  the  a.uthor  on  a  very 
valuable  {W|>er;  he  thought  the  auth&r  had  not  done  Eiifli- 
caent  justice  to  the  cause  for  which  he  plciuled.  He  would 
;i.ttemi)t  to  show,  by  a  pixjfit  and  loss  accomit  taking  the 
author's  own  figures  (r<x>t  of  cohnuns  4  and  10  of  schedule  I.), 
that  tinauciaJly  it  would  not  be  successful  unless  a  load  factor 
of  ncai-ly  100  per  cent,  could  be  realised. 

In  the  "  oreditor  "  column  he  would  put  the  figure  obtaiiucd 
by  taking  (50  per  cent.  L.F./IOO  pex  cent.  I..F.)  X  I'l.SOO  = 
i'2.100  (for  a  50  per  cent,  load  factor). 

In  the  "  debtor  "  column  he  would  put :  — 

1.  Sliortened  life,  from,  say,  15  years  to  10  yeais,  and 
ninsequeutly  increjisdd  deprecdflition  from,  say,  7J  pcj'  cent. 
1<>  10  per  cent,  iier  annum.  Take' the  capital  coi~t  of  boilci"s, 
pipework,  turbines  (excluding  cooling  towers  and  condensers) 
at,  say.  i'5  p(<r  annum  =  A100,tKX)  total  cost.  'ITius,  '25  ixir  cent, 
extra  deprecia.tion  on  that  meant  J:''2.500  per  annum. 

'2.  Increased  radiation  losses  (standing).  Take  10  per  cent, 
on  6,200  tons  of  coal  at  10s.  =  £310  pea-  annum. 

3.  Ditto  on  turbo  losses  10  per  cent,  on  15,000  tons=£7oO 
]ier  annimi.  Total  "debtor"  account =i£3,560  per  annum 
(2,500+310+750). 

Theire  was  thus  a  loss  of  £1,160  per' annum.  With  a  better 
load  factor  there  would  be  undoubtedly  a  saving ;  but  on 
the  two  columns  of  schedule  I.  selected  by  the  author  one 
would  not  get  a  saving  till  nearly  100  per  cent,  load  factor  had 
been  reached.  Had  he  (Major  Taylor)  placed  the  extra  depre- 
ciation at  too  high  a  figure'?  Even  if  only  IJ  per  cent.  a<l- 
ditional  depreciation  were  taken — conesponding  to  a  reduc- 
tion in  life  of  fix>m,  say,  15  years  to  13  ycajs — the  Dr.  and 
('■r.  accounts  only  just  balanced  at  50  per  cent,  loiid  factoi'. 
He  was  sure  nobody  would  dare  sa.y  that  11  per  cenl. 
extra.  depr«viation  wa,s  too  muf^  to  allow.  Ho  wisbcd 
to  ask  why  the  autlior  had  nol>  conii>a.red,  say,  colunni 
1  with  column  12  of  schedule  1?  It  seemed  as  though 
in  coni|Kiring  only  columns  (4  and  10)  he  haifl  not; 
sufficiently  staU.-d  his  case.  If  the  cngaucoring  difficul- 
ties c(ii(!(/  bo  overcome  up  to  column  10,  might  we  not 
lioi)e  that  they  could  also  be  ovoicxjmc  up  to  column  11,  at 
least?  It  was  nr>t  clear  why  tiie  author  had  given,  in 
fig.  ],  an  entropy  diagram  for  only  100  lb.  pressure  and 
without  any  superheat,  a.nd  then  in  fig.  2  a  jump  to  350  lb. 
pressure  and  300  deg.  superheait.  The  author  seemed  there 
i<>  be  overstiiting  the  case  just  as  much  as  he  had  under- 
stated it  in  schedule  I. 

He  submitted  that  fig.  1  .should  La.yc  been  got  out  for  the 
<  onditions  of  column  .1  of  schedule  I..  a,nd  then  a.  vijsual  re- 
preaentfltion  would  have  been  possible  of  the  gaiu  in  availnldo 
heat  between  column  I  and  column  2.  It  was  disappointing 
that  the  cajn  between  fig.  3  and  fig.  3  was  so  small— it  diil 
not  enc/)ui-ac;e  one  very  inucb  to  face  the  diltieulties  of  the 
incTPa^sed    pre.ssure. 

Mb.  C'i.  rARTniDurraaiid  tha.t  in  his  opinion  the  raotalhugical 
problems  would  be  the  most  difficult  ones  nict  with;  that 
inatter  should  have  much  more  attention  given  to  it.  In 
hi."!  own  case,  he  knew  of  .some  pipe  flanges  which  became 
crystallised  and  so  brittle  tha.t  the  slightest  tap  was  suffi- 
cient to  break  them.  The  boiler  feed  water  would  also  have 
to  receive  more  attention ;  in  hi.i  own  ca-se  one  Babcock  boiler 
dealt  with  the  whole  of  the  water  before  it  passed  to  tlio 
rest  of  the  boilers,  which  were  used  simply  as  evaporators. 
He  had  found  that  such  an  a.rrajigement  gave  verv  goocl 
results,  and  in  Hr.lland  also,  where  it  had  bc^n  tried, "he  l)e- 
lieve<l  the  resullK  wore  satisfae.l<>ry.  Sucli  an  aJTangement 
saved   much   trouble,   time,   ami   expen.<Je. 

.Mr.  W.  K.  Coocua  said  that  it  would  have  been  better  had 
III.-  author  given  results  in  thermal  units  instead  of  in  lb.  of 
i.vi.1.  Re.sults  expressed  in  that  manner  were  misleading  at 
the  present  time  when  coal  was  of  such  a  low  grade  and  con- 
tained so  much  ash.  It  was  common  knowledge  that  tli. 
ot)ei-:iting  fimires  of  the  Connor  Creek  po\^er  staition.  TI.S 
showed  such  resniltvs  as  20.010  thermal  units  per  KW.-hour 
ove-i-  the  yisir.  and  that  was  without  superheat  and  with  a 
load  factoi-  ol  40  or  ^)  per  cent.  The  saving  in  coiil  as  sliowu 
liv  tne  author  was  comiiaratively  s-mall. 

NIr.  E.  T.  WiixiAMs  sa.id  he  found  nothing  iri  the  jxii>er 
to  lustity  the  adoption  of  extra  high  pfessureR;  he  ttoueht 
It  v\ould  be  risky  to  adopt  hiffh  pressure'  and  high  telnriera. 
ture  g.t  the  fta.me  time,  and  the  problem  would  have  to  be 
df^It  with  with  caiifioii.  He  .<^,id  that,  better  lines  along 
'^hich  t..>  pivKjppfl  woiil.l  be  the  burning  of  cas.  tar.  or  lo.r 
••il  under  the  boilers.  Th^  author  had  not;  made  enough  of 
■apital  rharee.s;  mainteiiance  charges  also  would  be  hii'her 
when  higher  pressures  were  iLsed.  and  a  matter  that  would 
have  to  he  guarded  against  was  the  consideration  of  results 
of  special  testa  as  against  actual  working  experiments.    Ha 


thought  the  uholo  question  was  t<x>  large  a  one  to  be  dealt 
with  except  by  the  country  as  a  whole. 

Mr.  p.  1'\  Allun  agreed  with  Major  Taylor's  remarks  on 
the  financial  side  of  the  i»ix;r.  With  regard  to  the  metul- 
liugical  problems,  much  more  liad  been  done  during  the 
war  in  tliat  dii-oction  than  was  genei-.i.Uy  known,  and  when 
those  ifssults  became  known  it  would  be  seen  that  miioh 
knowledge  had  been  gained  in  the  last  four  years.  At  sea, 
working  conditions  of  boilers  wcj-o  very  much  worse  than 
thaso  on  land,  but  in  siMto  of  that,  he  did  not  know  that 
(iny  great  dilhculties  had  bexsn  exjicricnced  at  se«,  as  a,  result 
of  the  u.s(>  of  higher  ])rcMSiircs  and  tcmtxy^itiires.  He  agreed 
with  previous  .siicakcrs  that  when  considering  etficiencies 
both  the  turbine  and  the  boiler  should  bo  considered  as  0110 
unit,  and  not  .separately,  as  rocommended  by  the  author. 
The  burning  of  oil  and  gas  under  the  boilers  would  give 
greater  opportunities  for  improvement  than  would  the  us<j 
of  ctwl  or  oil  engines.  'IJho  latter  would  mean  slower  speeds, 
which,  in  turn,  necessitated  more  expensive  electrical 
iiiaohincry  and  lower  voltages.  All  those  items  should  not 
l>e  lost  sight  of. 

The  AuTHOli,  replying  briefly,  said  tiiore  appeared  Ut 
be  some  misconception  about  the  pa^x^r.  He  luid 
not  set  out  to  justify  the  adoption  of  higher  prossure.i 
and  temi>eratures,  all  he  had  attempted  to  do  was  to  draw 
up  a  fair  balance  eh«xit.  There  were  advantages  and  dis- 
advantflges  to  bo  considered,  and  he  had  attempted  to  put 
the  case  fairly  for  and  against.  Regarding  the  financial 
i|uostions  that  had  been  raised  he  maintained  that  in  the 
future  all  units  would  be  much  larger  than  at  present,  and 
therefore  the  capital  cost  of  plajit  working  at  300  lb.  pressuro 
would  not  be  greater  than  that  of  similar  plant  working  at 
200  lb.  jHe  agreed  with  Mr.  Williams  that  it  was  question- 
able whether  it  would  be  advisable  to  adopt  both  high 
pressures  and  high  temperatures  at  the  same  time. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  tit  sufimit  particulars  of  new  or  improre-l 
deriees  a/iul  a/rparatus,  which  will  be  pahlished  if  considered  of 
mfHcient  interest. 

%  

The  |{iirlci);li  'rolalIya'iicl<i>icd  Molur.*^ 
'rile  de--Hgn  of  tut.ally-i'iiclosed  motors  is  a.  most  int«.'icstiiin 
matter  to  engineers.  Many  devices  have  from  time  to  time 
luien  pi-oi«>sed  for  increasing  the  output  from  a  given  size  ol 
imitor  frame,  or,  what  amounts  to  the  same  thing,  for  lessen- 
ing llic  material  i-equired  for  a  given  output.  A  device 
patented  by  Mr.  J.  W.  Burleigh,  for  heat  dissipating  means 


used  in  coujuuclion  with  totally-enclosed  motors,  presents 
several  features  not  heretofore  found  in  this  class  "f 
machinery. 

The  invention  provide.^,  external  to  the  machine,  heat  dif 
.^ipatmg  means  comprising  a  radiator  through  which  the  air 
contained  wthin  the  machine  is  circulated,  as  by  a  fan.  and 
a  protective  casing  through  which  fluid  external  to  the 
machine  flows  for  cooling  the  radiat<jr.  The  radiator  consistn 
of  a  casing  in  communication  with  the  enclosing  casing  of 
the  machine,  and  provided  with  walls  to  form  a  sinuous  or 

•Patent  specification  No.  118,392. 
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zig-zag  path  for  the  air  to  be  cooled.  A  protective  casing 
for  the  radiator  provides  paths  along  the  sides  and  top  of 
the  latter  for  the  flow  of  a  cooling  liquid.  The  walls  within 
the  radiator  aie  hollow,  and  are  in  communication  with  the 
interior  of  the  protective  casing,  and  provide  through  the 
radiat-or  a  path  for  the  cooling  fluid  transverse  to  the  path 
of  flow  of  the  heated  air  therethrough.  A  fan  is  mounted 
on  one  end  of  the  aiinature  .spindle,  by  mean.s  of  which  tlio 
heated  air  contained  within  I  ho  .uiachine  is  forced  through 
the  radiator,  and  a  pump  luounled  on  the  other  end  of  (ln^ 
aiTnaturo  spindle  pumps  fbe  rofiling  liquid  through  the  pn.- 
tpctivo  casing.  Lastly,  the  wliolc  heat  dissipating  means  hiv 
irried  by  a  casing  which  is,  mounted  on  seatings  on  the  end 
l'>^ii-ing  bi'ackets,  and  is  adjustable  thereon  around  tlie 
; Machine. 

The  ladiator  is  arranged  to  present  a  very  laige  surface  to 

i-  C(x>ling  air.  which  is  foiced  by  the  fan  between  its  fop  and 

li's  and  the  U-shaped  cover.    This  system  of  cooling  totally- 

lo.'^ed  motors,  in  many  cases,  it  is  claimed,  jjennite  of  the 


present  in  the  cooling  air,  it  does  not  mix  with  the  air  within 
the  machine,  hence  the  motor  frame  cannot  become  a  dirt 
trap  as  sometimes  happens  in  the  case  of  ordinary  pipe- 
ventilated  motors. 

It  is  claimed  that  the  use  of  a  heat  dissipator,  as  described, 
will  greatly  reduce  the  constructional  cost  of  totally-enclosed 
dynamo-electric  machinery.  The  small  cost  of  attaching  this 
heat  dis.sipator  to  standard  niotors  wiD.  it  is  believed,  makf 
Its  use  popular  with  manufacturers.  We  understand  that 
iniuhmes  of  this  type  wU!  .shortly  be  placed  on  the  market. 

Further  information  relating  to  these  machinp,"^  i-an  bp. 
obtained  from  the  patentee.  Mr.  .T.  W.  Burleigh,  "  Homo 
<-roft,"  Highbridge  Road,  Burnhaiu,  Somenset. 

A   New    Edison   Industrial   Electric   Vehicle. 

.\n  interesting  new  design  of  industrial  electric  motor 
vehicle  has  recently  been  produced  by  BorsON  AccDMOl.A- 
Toits,  Lin.,  Duke  Street,  St.  James's,  London.  W.  As  will 
be  .seen  fn>in  the  accompanying  illustrations,  which  diow  tlip 
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full  output,  as  a  ventilated  machine,  being  taken  without 
undue  rise  of  temi^erature ;  even  with  high  speeds  (and  con- 
sequently greater  iron  losse.s)  the  output  will  be  reduced  bv 
a  small  percentage  only.  Fui-thennore.  it  is  stated  that  this 
heat  dissipating  means  is  so'  effective  that  its  dimensions  can 
be  so  reduced  that  the  appearance  of  the  motor  with  this 
attachment   is   neither   bulky   nor  cumbersome. 

By  a  simple  arrangeuipiit  the  \\hole  cooling  system  can 
he  rotated  around  or  about,  the  motor  frame  for  the  purpose 
of  location.  This  facilifv  for  allowmg  the  poi-tion  having  the 
greatest  radial  dirnention  to  be  placed  in  almost  any  position 
usually  enables  a  machine  of  this  type  to  occupy  the  same 
position  as  one  of  the  ordmarv  open  type 

Prom  a.  \brief  consideration  of  the  type  of  motor  here 
referred  to.  it  will  be  seen  that  it  can  "be  adapted  to  an 
iTtiproved  type  of  pipe-ventilated  motor  by  attaching  an  inlet 
pipe  only  to  the  casing  of  the  fan.  and  leading  it  to  a  supply 
of  cool  air.  The  grcjt  advantage  of  this  arrangement  is  that 
it  does  not  matter  what  impurities  or  moisture  happen  to  be 


elevation  and  plan  of  the  chassis,  one  of  the  principal  fea- 
tures of  the  design  is  the  emplo>Tnent  of  two  electric  motors 
each  connected  to  one  of  the  rear  road  wheels  through  a 
separate  transmission,  thus  obviating  the,use  of  (he  usual 
differential  gear.  The  two  motors,  a,  a,  are  located  about  the 
middle  of  the  chassis,  one  on  each  side  of  the  frame,  thev 
being  connected  by  chain  gearing  b  to  longitudinal  propeller 
shatts— each  provided  with  double  universal  joints— the  final 
dnre  being  by  short.  .«;hafts  c  and  Ijievel  pinions  to  bevel 
\vheels  D  secured  to  the  rear  road  wheels.  The  motors  em 
ployed  are  of  a  fairly  high-speed  type,  the  transmission 
system  adopted  bemg  such  as  to  secure  two  speed  reductions 
between  them  and  the  Toad  wheels,  one  reduction  being 
obtained  m  the  chain  gearing  and  the  second  through  the 
bevel  gear,  the  tot.il  reduction  being  14  to  1  The  chain 
gearing,  the  projvUcr  shafts,  and  the  bevel  gear  are  en- 
tirely enclosed,  and  .vo  protected  from  wet  and  dirt.  The  con- 
troller E  is  located  just  in  front  of  and  between  the  motors, 
it  being  secured  to  the  cross-plate  supporting  the  latter.    In 
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tiiio  way  it  id  daiiuc'U  tli;it  cLio  uoual  lona  winu^  betwtx'n 
liie  controller  E — the  latU.T  is  oikjratod  by  a  Iom'I  below  tho 
.-loerinc  wlieel — is  avoidwl,  with  a  <.-on!iCQUciit  iftluctioD  of 
intemaj  resistance  and  pijssiblc  leakage.  To  the  rear  of  the 
i-ijntroller  i.s  a  revor.sint;  switch  H,  by  means  of  which  tho 
motors  can  be  reversed .  the  ttontroUcr  {riving  an  equal  n^iin- 
l)cr  of  forward  and  liackward  iipeoils  to  the  vehicle.  The 
controllor  and  reversinp  .swit^-h  are  controlled  inechanicaJly. 
.V  point  of  interest  is  the  location  of  the  batten',  partly  in 
;i  conip;irtment  under  tho  driver's  sImI  and  partly  under  the 
bonnet  in  front  of  the  dashbrvTad,  a.-;  iiidicsited  in  fig.  li.  an 
a  rranj-'erncnt  which  renders  the  Kdiwin  cells  ea.sily  accessibU- 
fur  watering  and  cleaning  smd  also  of  loi;iting  the  whole- 
wcicht  of  the  battery  on  top  of  the  cha.ssis  instead  of  licing 
underslung.  Brakes  are  provided  on  both  the  back  road 
wlif'el.'!  and.  also  on  rearward  extensious  of  the  spindles  of  tho 
motors. 


REVIEWS. 


Electric  Motors  aiid  CotUrol  Hyistems.  A  Treatise  on  Electric 
Traction  Motors  and  their  Control.  By  A.  T.  Dovkk, 
A.M.I.E.E.  Pp.  xvi  +  372;  tigs.  31.').  Jjondon  :  Sir  I.sa;ic 
'  itmau  :V  Sons,  Ltd.    Price  16s.  net. 

Mr.  Dover  has  already  been  responsible  for  a  book  entitled 
"  Electric  Ti-action  "  which  treated  of  the  application  of 
electric  power  to  tramways  and  railways.  His  prefient  book 
is  a  companion  to  bus  first  one,  advancing  to  a  consideration 
<rf  traction  motors  and  the  modes  of  controlling  them.  This 
separate  method  of  treatment  is  well  advised,  and  within  the 
limits  set  by  the  author  fo(-  the  subject  of  the  present  book 
he  has  a  great  deal  to  say,  every  word  of  which  makes  attra';- 
tive  reading. 

The  book  contains  ten  chapters,  the  first  of  which  relates 
to  general  considerations,  and  the  next  three  to  a  discussion 
of  the  construction  and  characteristics  of  continuous-current, 
single-phase,  and  polyphase  .traction  motors  respectively. 
Chapter  five  is  devoted  to  the  testing  of  traction  motors,  an  i 
lour  chapters  to  the  control  of  continuous-current  tramway 
and  railway  motors,  and  single-phase  and  three-phase  railway 
motors.  A  further  chapter  treats  of  the  calculation  of  the 
resistance  sections  for  continuous-current  motor  starters. 

The  author's  way  of  handling  his  subject  is  to  devote  the 
first  portion  of  each  chapter  to  a  recital  of  the  theory  of  the 
particular  kind  of  machine  under  review,  and  then  to 
<xamine  in  detail  the  construction  of  machines  of  the  latest 
types  which  have  actually  been  put  to  service  m  the  largest 
electric  traction  schemes. 

Different  authors  have  their  own  methods  of  explaining  the 
theory  of  electrical  machinery,  and  none  is  more  difficult  of 
treatment  than  that  of  alternating  cuiTent  motors,  which 
l>ut,s  severely  to  the  test  the  author's  ability  to  bring  home 
to  minds  not  of  the  same  state  of  advancement  as  his  own 
<in  the  subject,  the  salient  features  of  the  conditions  under- 
lying the  operation  of  the  plant.  <3nt  of  this  test  Mr.  Dover 
emerges  with  credit,  and  his  explanations,  while  not  beneath 
Ihe  electric  traction  intellect  of  major  calibre,  convey  the 
lessons  to  less  advanced  minds  with  the  greate.st  lucidity. 

Perhaps  the  most  interesting  sections  of  the  book  are  t.ho,se 
dealing  with  polyphase  traction  motors  and  thtir  control; 
and  it  is  not  too  much  to  sav  that  to  the  engineer  engaged 
upon  ordinary  industrial  work,  the  high  developments  of  the 
traction  motor  for  speed  control  will  come  as  a  revelation. 
The  ordinary  industrial  electricf.l  engineer,  for  instance, 
fights  shy  of  many  of  the  solutions  of  speed  adjustment  of 
the  polyphase  motor;  but  in  traction  work,  not  one  but  two 
of  the  permissible  expedients  for  the  achievement  of  this 
object  are  regularly  embodied  in  the  same  motor.  The  com- 
bination of  pole-changing  and  cascade  control  has  been  car- 
ried to  a  high  pitch  of  development. 

.\  feature  of  the  book  is  the  large  number  of  figures  illus- 
trating the  latest  practice  in  motors  and  control  gear.  TTie 
iliagrams  are  very  clearly  arranged.  Perhaps  no  diagram  cat) 
he  so  complicated  as  one  of  the  electric  train  control,  hut 
no  one  interested  can  fail  to  be  able  to  foUow^  out  even  the 
most  comphcated  diagram  appearing  in  the  book.  The 
author  has  evidently  been  ably  seconded  by  the  various 
manufacturers  to  whom  he  has  applied  for  assistance  in  the 
way  of  illustrations  and  information. 

It  is  a  great  misfortune  that  more  British  material  is  not 
a^-ailable  on  which  authors  of  books  on  electric  traction  can 
draw.  In  pre-war  days  such  a  book  would  not  have  appeared 
without  a  very  free  sprinkling  of  illustrations  of  practice 
from  what  are  now  enemy  countries ;  and  the  author  has  had 
lo  forgo,  not  eijit^e,  but  almost  entirely,  such  sources  of 
inforrnation.  But  the  American.  Swiss,  Italian,  and  the  few 
British  <v>mpanies  engaged  njion  electric  traction  have  been 
of  no. small-  assititanci?.  to  him.  TV.  illustrations  of  their 
practire.  which  aprnsfn:  in  the  book,  will  contribute  largeJv  to 
the  education  of  British  engineers  as  to  what  can  be  done 
m  electric  traction. 

Particularly  fortunate  has  the  author  been  in  his  pub- 
lishers. The  production  of  half-tone  blocks— a  matter  on 
which   the   reviewer    can    ei)eak    very    fceUngly — it   highly 


creditable,  taking  into  con.slileiation  the  class  of  paper  which 
can  be  used  in  U>xt  liooks,  and  with  the  few  exceptions  where 
the  blocks  have  evidently'  been  drawn  from  technical  papers 
which  cjuploy  a  quality  of  paiier  permitting  a  higher  screen 
of  block  than  can  bo  carried  by  the  paper  on  whidi  the  iext 
of  the  book  is  produced,  the  half-tone  illustrations  aie  beyond 
lepiiiach.  The  printing,  too,  and  tho  general  arrangement 
are  ideal.  ' 

liooks  of  this  description  tend  to  pall  upon  the  reader  after 
the  perusal  of  a  few  pages,  but  the  lucidity  of  composition, 
combined  with  atlra<;tiveness  of  make-up  and  printing,.rendcr 
tho  book  one  in  which  the  interest  never  flags — even  of  tho 
engineer  not  s]K\iaUsing  in  electric  traction  work. 

From  oiTors,  ami  illii.stratiousof  ob.solete  pra«tico  so  iTinunon 
in  books  of  this  ilcscription,  the  present  treatise  appears  l« 
be  particularly  free.  Perhaps,  however,  it  may  be  permis- 
sible to  [Kiiut  out,  in  the  section  relating  tn.)  control  of  tram- 
way motors,  certain  illustrations,  including  figs.  182  and  IM, 
in  which  wooden  supports  for  the  contact  fingers  in  a  con- 
troller arc  employed.  The  illustrations  presumably  are  of 
.\mericau  origin.  The  reviewer  is  aware  that  wood  enters 
into  the  construction  of  control  gear  much  more  in  America 
than  in  this  country.  But  with  the  exception  of  steel  works 
sei'vice.  electric  traction  impo.ses  conditions  more  severe  than 
any  other  appUcation  known  to  the  electrical  engineer,  and . 
the  details  of  the  construction  of  plant  are  therefore  of  verv 
great  importance.  Nevertheless,  with  a  controller  for  even 
ordinary  industrial  .service,  the  reviewer  would  never  permit 
a  construction  to  l>e  used  in  any  plant  for  which  he  was  re- 
sponsible .similar  to  that  appe;iring  in  the  illustrations  men- 
tioned. Micanised  steel  bars  are  Briti.sh  practice,  and  wood 
is  prohibited;  and  in  the  detail.s  of  the  construction  of  such 
plant  British  electrical  firms  have  no  sTiperiors.  It  may  be, 
of  course,  that  the  illustrations  are  not  quite  up-to-date 
practice  for  the  firms  mentioned  in  connection  with  them. 
'ITie  point  is  commended  to  the  author's  consideration. — 
E.  P.  H. 


CORRESPONDENCE. 

Letters  received  by  m  after  6  P.M.  ON  Tuesday  canmtt  ajypear  until 
tlw  follmmng  week.  Corresp&ndents  nhoulii  forward  their  com/muni- 
cations  at  the  earliest  possible  vwtMTit,  No  letter  can  be  published 
unless  we  have  the  toriter's  navts  and  address  in  our  possesnon, 

Smoulh  V.  Undercut  Commutators. 

The  ,sa.tisfactoi-y  working  of  the'<x>mmuta,tor  will  vaj-y  very 
much  a<xx>rding  to  the  locahty  and  working  of  the  machine. 

1  find  tharti  for  machines  which  can  be  kept  free  from 
dust  accumulation,  ajid  also  a  ohemicaUy  charged  aitmosphere, 
undcrciil.  commutators  work  perfectly  sii.tisfactorily,  jiirovided 
tli;it  tho  undercut  dejrth  is  not  nioiNj  than  1/16  in.  or  3/32  in., 
tlieii  the  slight  accumulation  of  carbon  dust  in  the  intcr- 
.si>aoes  can  be  periodically  cleared. 

The  use  of  an  msula.ting  paste  is  by  uo  means  equivalent 
to  the  use  of  mica,  since  with  overheating  it  has  a  tendency 
to  become  loose,  and  if  it  does  not  fall  out,  causes  brush 
"jumping,"  aind  consequently  sparking,  and  blistering  of  the 
face  edge  of  the  copper  .segments.  Should  the  motor  possibly 
become  ovor-oiied — due  to  'neghgence  or  unskilled  labour — 
the  paste  proves  a  good  oil  ahsorbent,  and  the  adhesion  of 
the  metaOic  pai-ticles  abstracted  from  the  segments,  or  caa'bon 
from  the  brushes,  develops  short-circuits  with  all  their  con- 
comitant evils. 

For  piotors  operating  within  a  dusty  locality,  or  chemically 
chai'ged  atmosphere,  a  perfectly  smooth  surlace  is  preferable, 
.since  the  dust  paiidcles  deposited  around,  and  the  ■action  of 
gases,   aiie  constant  sources  of  commutation  trouble. 

Further  correspondence  on  this  subject  would  be  most 
Useful  both  to  designers  and  usere  of  electrical  machines. 


St.   Georges,  Xovember  'JOt/i.  l^l'S^. 


S.  Hughes. 


.Motor  Problems. 

Several  engineers  have  expressed  their  regret  that  your 
leaderettes  of  August  2nd  and  23rd  on  the  above  subject 
have  not  met  with  a  better  response  from  designers  or 
makers. 

A  solitary  letter  on  the  A.C.  motor  confirms  your  remark 
that  the  machine  you  describe  is  still   in   the  future! 

You  deal  with  the  rise  in  pressure  w-hich  takes  place  when 
the  field  of  a  motor  is  suddenly  strengthened  and  the  arma- 
ture has  considerable  inertia.  That  this  will  happen  is  clear 
from  theoretical  considerations,  and  is  confirmed  by  several 
breakdowns  traced  to  this  cause.  .-Xdditional  evidence  is 
found  on  page  '251  of  last,  year's  Proceedings.  A.I.EJE._ 
"  Trouble  may  also  result  fronj  increasing  the  field  strengtih' 
of  *  motor  when  it  is  discontiect-f^d  from  the  line.  "  For 
example,  a  i(y^-  to  l.COO-K.p.M.  motor  is  operating  at  its  maxi- 
mum speed.  If  the  controller  disconnects  the  motor  armature 
from  the  line,  and  at  the  same  time  increases  the  field 
strength  to  its  maximum  value,  the  voltage  across  the  brush^e 
of  the  motor  ^viU  rise  to  something  over  three  tiines  nornaal 


Vol.83.  No. 2,140, NovKMBBR 211, 1918.]  THE    ELECTRICAL    REVII<]W, 


516 


voltage,  unless  the  armature  is  slowed  down  very  quickly. 
It  can  readily  be  seen  that  a  500-volt  motor,  having  over 
1,700  volts  across  its  brushes,  is  apt  to  flash  across  at  some 
part  (rf  its  insulation,  and  ultimately  be  damaged.  This 
rise  of  voltage  has  actually  been  observed,  and  care  must 
be  taken  not  to  matdpulate  the  shunt  field  so  as  to  cause  it." 

I  gather  from  the  letters  of  your  correspondents  that 
although  there  may  be  something  i/r  other  among  their  pro 
dii.-ts  thai  oan  b.f  adapted,  it  is  a.  j.iobieiu  wliicb  iS  u^vv 
t<i  theiu. 

The  Igmnic  Ck).  isiiggi^s-ts  a,  I'onii  of. contactor  gear  which,  ■ 
although  relatively  cheap,  would  cost  as  much  as  the  motor. 
The  vibrating  relay  on  some  forms  of  control  which  I  have 
examined   does  not  apixnir  to  be  free  from   faults. 

May  I,  with  due  deference  to  the  Igranic  Co.,  suggest 
an  alte^mative  which  can  be  found  in  their  li.sts  and  in  tho.se 
of  at  least  one  other  TTiakov?  That  is.  nn  ordinary  plain 
t\TX5  of  starter  or  drum  controller,  witli  a  separa.te  shunt 
regulator  having  one  of  those  simple  devices  which  auto- 
matically short  circuits  the  shunt  resistance  when  the  motor 
etops,  and  necessitates  moving  the  handle  to  full  field  posi- 
tion before  re-mserting  the  I'esistance.  This  device  would 
appear  to  meet  the  editorial  requirements  of  (Aeapness  and 
simplicity,  it  has  more  than  one  handle,  but  certainly 
not  so  many  as  the  locomotive. 

There  must  be  a  number  of  readers  interested  in  the 
eubject,  and  this  letter  is  written  ip  the  hope  that  they 
may  be  induced  to  give  their  views. 

.  Ernest   F.    Rutl«r. 

Ix>ndori,  N.W.  4,   Nouewlu'i-  iHlh,   Iftla. 

[We  were  very  much  interested  to- leain  that  the  motor 
problem  to  which  we  di'ew  attention  had  aJso  cropped  up  in 
the  United  States,  as  long  as  a.  year  or  more  ago;  the  pa.s- 
Kage  quoted  had  escaped  our  notice.  With  regard  to  Mr. 
Butler's  piopo.sal,  this,  of  cour.se,  does  not  pretend  to  be  a 
Kolution  to  ou)-  problem,  but  we  agi'ee  that  it  is  the  next 
best  thing  to  a  solution,  and  we  took  it  into  consideration 
when  we  wrote  the  articles  referred  to.  Our  objection  to 
it   was   the   use   of   two   handles,    which   seemed   inevitable. 

We  suggest  that  as  over-voltage  is  the  phenomenon  to 
guard  again.s-t,  over-voltage  should  be  the  means  by  which 
protection  is  secured.  A  high-resistance  i;elay,  for  instance, 
connected  across  the  brushes,  and  adjusted  to  act  when  the 
P.D.  across  its  tenninals  reaches  oO  per  cent,  above  normal, 
can  be  used  to  insert  resistance  into  the  field  circuit;  the 
same  relay  could  also  be  adjusted  to  open  again  when  the 
P.D.  had  fallen  to  .50  per  cent,  below  normal,  cutting  out 
the  resistance,  and  leaving  the  machine  ready  for  re-stai-ting. 
—Eds.  Elec.  Rev.] 

Hospitality  to  Oversea  Soldiers. 

At  this  time  of  rejoicing  every  one  of  us  desires  to  express 
gratitude  to  thot^  who  have  helped  to  protect  our  homes. 
Thousands  of  over.iea.  ti'oops  will  be  on  ]ea.v<i  over  Christmas, 
aaid  unable  to  mingle  with  their  own  folk  at  home.  I  desire 
to  appeal  to  your  readers  on  behalf  of  the  Rotary  Club  of 
Londoin  to  open  their  homes  to  one,  or  preferably  two,  of 
these  boys.  All  imaginary  difficulties  are  sui-mounted.  The 
charactei-s  of  the  t'uests  are  vouahed  for,  the  railway  fares 
are  paid,  they  will  have  their  food  ration  books,  and  if  the 
hostess  has  sei-vant  difficulties,  nothing  gives  the  guests 
greater  pleasure  than  to  assist,  as  they  were  accustomed  to 
do  in  their  own  homes.  We  have  to  bear  in  mind  that  to 
•them  even  a  humljle  home  is  a.s  a  paJaoe  comjyared  (to  the 
'  average  hut  or  canteen. 

Will  those  of  your  readers  who  c,in  help,  plea.se, communi- 
cate with  me  by  return? 

Trusting  that  thiSi  a:pix».al  to  my  iVlinw  roiintn,'mcn  will  not 
be  in  vain. 

.Ino.  T.  Mould. 

147,    Queen    Victoaia   Street,   E.G.  4. 
November  21si,   1918. 

[We  have  received  a  sim.ilar  letter  from  Mr.  Jaseph  Meech, 
of  49,  Queen  Victoria  "Street,  E.G.  4.— Eds.   Elec.   Rev.] 


Static   Charge  on   Motor   Vehicles. 

I  am  writing  to  ask  if  any  of  your  readers  can  explain  a 
rather  pecuhar  electrical  phenomenon  which  I  experienced 
a  few  days  ago.  The  company  I  am  attached  to  comprises 
Ford  vauettes  and  a  few  30-cwt.  lorries.  We  were  moving 
from  one  |>osition  to  another,  .  and  our  road  lay  across 
several  miles  of  desert.  The  day  was  particularly  hot  (ap- 
proximately 110  deg.  ,F.  in  the  .shade)  when  the  ignition 
Kystem  of  .several  of  the  Ford  cars  failed. 

XJlxin  making  a.  minute  in.spection,  I  found  everything  as 
it  should  be,  but,  ou  .standing  on  the  ground  and  touching 
tmy  part  of  the  chassis  framework,  a  very  perceptible  spark 
was  seen,  heard,  and  felt  between  the  finger  and  the  car. 
The  engines  were  stationary,  and  there  were  no  batteries 
or  accur(iulators  fitted  to  any  of  the  cars.  So  severe  was  the 
■iiiM-k  felt  that  the  two  mechanics  I  had  with  me  could  not 
ui'  induced  to  go  near  the  cars.  -_ 

Th<!  <)nly  explanation  I  c^n  offer  in  based  iipon  the  fact 
that  a  fairly  strong  wind  was  blowing  at  Ijjie  time,  which 
wa.<;  heavily  laden  with  dust.  'ITiis  du.st,  m  my  opinion,  was 
charged   with  a  oeitain  amount  of  electricity,   which   caused 


in  some  mysterious  manner  an  accumulation  of  atatic  elec- 
tricity to  be  set  up  in  the  metal  chassis  of  the  cars,  which 
interfered  with  the  regular  ignition  system.  When  the  wind 
dropped  the  cars  started  almost  on  the  first  turn  of  the 
engine.  The  only  eftect  the  disturbance  had  on  the  lorries 
fitted  with  magnetos  (Dixies)  was  to  cause  considerable  mis- 
_  firing^ 

If  i  remember  rightly,  I  believe  .something  of  a  siimJai 
nature  occurred  in  America  .some  y<-;i.is  ago,  when  uu  t-le,- 
trii-.'il  di.sturbanc«  caused  tlie  total  failure  of  the  whole  i,{ 
tlie  telephoiui  nystem.  I  should  be  glad  to  have  the  opmions 
<pf  some  of  your  reader.s.  ,.. 

O.  \V.  Bowmaker,  M/S.  567, 

Sergeant  Electricuin. 
Mesopotamia  E.F.,  September  7th,  1918. 

[Tlie  static  charge  is  readily  explained  by  the  dust  storm, 
the  dry  rubber  tires  being  good  insulators.  Why  the  charge 
should  interfere  with  the  ignition  system  is  "not  easy  to 
understand.  Some  years  ago  a  somewhat  similar  occurrence 
was  reported  from  New  York.— Eds.  Elec.  Rev.] 


4  Scientific  Basis  lot   Costs. 

Probably  most  people  have  felt  that  many  of  the  pre- 
sent discussions  cm  large  >iersus  small  sta'tions  lose  their  value 
owing  to  the  fact  tha*  there  is  no  scientific  hasas  by  which  to 
lornpaie  theii-  costs.  The  existing  tables,  valuable  as  they 
;u-e,  do  not  really  enable  us  to  compare  one  station  with 
anothffl',  ais  the  (conditions  are  s<j  different.  One  station  may 
liiLM'.  the  sajne  coal  co.sts  ^s  another,  and  yet  be  using  twice 
as  much  coal,  the  difterence  aiiaing  from  the  rate  at  whici 
the  cotii  is  purchasetl.  Then  we  have  not  .sufficiently  made 
it  oleair  in  our  tables  that  generation  ccsts  are  only  part  of 
the  total  costs  of  Ripply.  The  cost  of  di'sti-ibution  may  be 
ol  fa.r  giieatei-  importance. 

It  is-  very  desirable  that  a  scientific  basis  should  be  evolved 
by  which  the  i-eal  elficiencies  of  electricity  stations  could  be 
accurately  compared  without  reference  to  such  accidental 
items,  as  the  i-ate  of  wages,  the  price  of  coal,  and  the  i-ate 
of  interest  and  sinking  funds.  Some  stations  pay  more  than 
twice  as  much  into  sinking  funds  as  others,  and  this  preju- 
dices their  results  in  the  eyes  of  the  inexpert  pubhc.  The 
expert  .should  have  a  means  for  ehminating  anything  of  that 
kind  when  he  makes  comparisons.  We  might,  for  instance, 
take  the  ratio  of  the  thermal  units  of  the  fuel  to  the  thermal 
units  in  the  electrical  energy  deHvered  by  the  statibn  to  the 
feeders.  Labour  might  be  reckoned  as  if  paid  at  a  .standard 
i>ate.  Careful  consideration  would  evolve  a  scheme  of  com- 
parison which  would  be  both  equitable  and  u.seful  for  the 
purposes  of  the  present  discussion,  and  also  for  many  other 
purposes. 

Having  obtained  a  basdjs  by  which  the  generating  costs  per 
unit  might  be  arrived  at,  we  need  then  to  arrive  at  the  dis- 
ti-ibution  coats,  made  up  of  the  whole  of  the  charges  involved, 
such  as  labour,  transforming  losses,  cable  losses,  and  by  no 
means  least,  intexe.st  and  sinking  fund  charges.  It  would  be 
found  that  in  many  cases  the  opet  of  distribution  is  far  more 
imiJOTtant  than,  aay,  coal  .costs.  As  has  been  shown  by  Mr. 
Pearce  and  Mr.  Fedden,  it  may  pay  to  place  a  station  at  a 
.'ii.tuation  which  is  not  particularly  favourahle  rather  than 
go  furt.her  awa£  for  an  ideal  site.  This  important  fact, 
however,  does  not  have  the  place  in  our  tables  of  co.sts  that 
it  siiould  have.  If  distribution  cost^  were  set  out  in  costs 
ta.b]e,s  as  a  .separate  item,  just  as  fuel  costs  a.re,  it  would 
throw  a  gi'eat  light  on  the  reason  why  some  stations  do  well 
w'hale  others  do  badly.  It  would  also  clear  up  many  obscure 
ix>ints  in  the  di.soussions  rela.ting  to  the  super-power  stations. 
Just  whether  it  proved  that  they  a.re  desirable  or  whether 
it  showed  that  a  multitude  of  small  .stations  is  better,  should 
be  ca.refully  kept  out  of  sight  until  the  end.  What  we  want 
now  is  a  clear  and  accurate  statement  of  facts  without  bias 
to  one  opinion  or  the  other. 

Some  years  ago  I  proposed  the  term  "  distribution  factor" 
for  the  di'stribution  costs  per  unit  sold.  The  idea  did  not 
then  receive  much  a.ttention,  but  the  time  now  seems  oppor- 
tune for  the  revival  of  the  idea. 

C.   Turnbiill. 
Xoi-th  Shields,  November  QSrd,  191S. 


Close-of=War  Matters. 

Perhaps  you  would  kindly  allow  me  the  hospitality  of  your 
columns  to  mention  two  points  which  I  think  might  be  of 
interest  in'  connection  with  the  close  of  the  war,  and  in 
re.spect  of  which  inquiries  are  being  made.  The  first  point  is 
with  rega,rd  to  demobilisation.  It  will  be  of  interest  to 
electric  ,supply  companies  to  know  tha.t  my  committee  lia« 
taken  the  matter  up  with  the  anthorities,  so  as  to  ensure 
that  the  electric  supply  industry  is  placed  among  those  "  key 
industries  "  which  aa-e  entitled  to  prioiity  in  regard  to  the 
return  of  their  men  in  the  Aiiny,  aa  we  are  certainly  justified 
in  claiming  that  ajnong  the  fii-st  men  to  come  back  should 
be  those  who  have  left  important  posts  in  the  electric  supply 
indu.itry. 

A  further  point  is  in  regai'd  to  the  rfV5tri<'frlons  placed  by 
the  MiBistry  of  Munitions  on  new  connex'-Uons  for  the  Kupplv 
of  eleotil-icity.  My  comniitteei  has  tak'-n  this  matteir  up  with 
the  Ministry  of  Munitions  in  order  to  get  the  rciuoval  of  these 
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tvstricLiiLais  diivcUy  tJio  situution  iXMUiita.  U  uiU  be  st-eii 
froui  the  following  letters  that  we  have  had  the  full  eympathy 
of  the  department,  and  that  the  Director  of  Electiic  Power 
Supply  has  taken  what  steps  he  could  to  assist  us  in  this 
matter. 

[copy.] 
Ministry  of  Miuiitious  of  \V:ir, 

S,  Northumberland  Avenue, 

November  Ulh.  JOl.S. 
T.  W.  Cole,  Esq., 

Pi-ovincial  Electric  Supply  (Committee' 
of  the  United  Kingdom. 

Coal  Economy  and  New  Bosixess. 

sir. 

I  ajii  directed  to  refer  to  your  le^tter  of  the  IJtli  iiist.,  mid 
l<>  «ay  that  while  we  arc  all  anxious  to  relax  resti-iclrious 
;i.s  i-arHy  a«  |x>s.«ible.  the  C<xil  CVjiitmllir  (.-ou.'^idcrs  it  n<»c<^s.'ia.ry 
U>  adiiere  strictly  to  the  i-atiouiiiy  sclieine  imder  the  House- 
hold Vuel  and  Lighting  Order. 

T  have,  however,  already  addrci5se<l  a  letter  to  him  on  tlic, 
•luestion   of  jxjlicy,   and   am   hopeful   that   befoiie  looig  some 
(leliaite  and  favourable  pronounoeinejit  juay  be  [jossible.     In 
tlic<   uieantime  the   present  practice  should  continue. 
1  am,  Sir, 
'     Your  obedient  Servant, 

(Signed)  Arnold  B.  Gbidley, 
Director  of  Electric  Power  Supply. 

[copy.] 
Ministry  of  Mimitions  of  War, 

8,  Northumberland  Avenue. 

November  21  .■sf,  1918. 
r.  W.  Cole,  Esq., 

PiY>vincial  Electric  Supply  Committee 
of  the  United  Kingdom. 


Sir, 


Coal  Economy  and  New  Busine-ss. 


With  further  reference  to  my  letter  of  the  14th  inst.,  I 
have  to  inform  you  that  I  have  now  had  a  letter  from  the 
(Joal  Controller,  in  which  he  states  that  he  regrets  thait  until 
the  icoal  situation  improves,  it  is  impo?.«iible  for  him  to  agree 
to  any  relaxation  of  the  present  restrictions. 

You  wUl  no  doubt  have  observed  that  this  has  been  re- 
cently announced  by  him  in  the  Press! 

You  may,  however,  rest  assured  that  aiS  soon  as  circuin- 
stances  admit  of  refjtiiicstions  being  modified  or  withdrawn, 
this  wiU  be  done,  and  the  electrilcity  undertakings  notified 
accordingly. 

i  am,  Sir, 

four  obedient  Servant, 

(Signed)   Arnold  B.   (lnllll,l^, 
|iiiv.l,.i-  ,,(•   h:|,.,.t;rir  Power  Supiilv. 

I.   W.  Cole, 

Si'i-n-litiu, 
J'nir.    l:t,-c.   Siipiilij    l'v„imili,i- . 
T,ondnni,  E.C. '2,   Noi;emb,-r  22ii(?,  lOIS. 


Technical  Assistants. 

Owing  to  the  ccfsation  of  hofildlitie,'?  and  the  coiL-^iMiij^'nt 
'  le)iioljilisa,tion  of  a,  large  iiuinber  of  men  who  have  wirved 
tlitiir  c^iuntry  in  the  S<Tviccs  aiul  in  munition  fattorias,  it  is 
ex,pected  that  large  numbej-s  of  the  members  of  this  In.'sbitu- 
tir>a  will  be  available  for  the  tilling  of  vataoeies  in  tlie  lec!h- 
iiicad  aojd  administrative  departments  of  ejigineeiing  linns. 

'Ite  bringing  togethea-  ol'  suitably  qualified  men  and  appro- 
l>riafe  -vacancies  is  a  subject  which  has  always  engaged  the 
attention  of  the  Institution,  and  for  many  years  jwst  has 
been  one  of  the  featmes  of  its  activities. 

In  this  capacity  of  intermediary  the-  In.stitution  fiolds  a 
unique  position  in  being  able  to  draw  upon  all  .sections  of 
the  engineering  profession,  the  membership  not  being 
lectricted  to  any  one  class. 

At  a  time  hke  this,  when  the  engineering  activities  of  the 
•(iimtry  are  undergoing  far-reaching  alterations,  with  the 
'•.onsequent  changing  over  of  a  large  number  of  technicallv- 
■ 'rained  men,  it  will  undoubtedly  be  of  value  to  both  em- 
i.loyers  and  employe's  to  know  of  this  future  of  the  Institu- 
■iiot  s  work.  I  shall  be  glad  to  aid  any  of  your  readers  who 
may  be  in  want  of  technically-trained  af«i.stants,  and  who 
may  care  to  conimunicafe  on  the  subje<-it  \\ith  me. 

Herbert   O.    Riddle, 

Hrrmlary, 
,,,  .  Junior   Inniiliil'unt    i,f   I'/nivvms 

Westnnnster,  Novemher  Oot/i,  1918. 


The   Characteristics  of  the   Commutator   Amperehour 
Meter. 

In  connection  with  Mr.  G.  W.  Stubbings's  interesting 
:  irticle  on  the  mathematias  of  the.se  meters,  there  is  a  point 
!;n  his  first  paragraph  which  requires  a  little  amplilica.tion. 

He  states  that  the  commutator  meter  has  not  been  found 
to  be  entirely  suitable  for  accura^te  registration  on  small 
lOads,  and  that  for  these  requirements  the  mercury  tvoe 
meter  still  boldjs  its  q,wn. 


.Xs  the  laagost  niaiiulactuiers  of  louiinutator  meters  in  this 
country,  we  are  able  to  state  definitely  that  this  is  not  the 
case.  ITie  field  whcjc  the  commutator  meter  is  more  than 
anywhere  else  suitable  is  the  small  load;  the  reason  is  that 
while  it  may  be  the  case  that  on,  say,  l/'20th  of  full  load 
a  mercury  meter  niay  be  more  accurate  than  a  commutator 
iiietej',  tliis  de|wnd.s  on  what  the  full-liKid  current  of  the 
meter  happens  to  be — tlius,  of  two  meters,  one  of  each  type, 
ciich  intende<l  for  a  noniiaJ  full-load  current  of  1(K)  amps., 
we  should  be  inclined  to  agree  that  at  a  load  of  5  amps,  the 
mercury  meter  would  have  the  smaller  error. 

The  situation,  however,  is  reversed  in  the  smaJl  sizes.  Tlio 
IKjint  of  low  load  where  the  mercury  meter  ceases  to  be 
accui-aV,  is  set  approximately  at  a  certain  figure,  becaii.sc 
the  current  can  only  pasS'once  through  the  motor.  In  the 
c-ise,  however,  of  the  coiuniutator  meter,  (he  current  pa«s<^s 
a  very  large  iitiniber  of  tiin<'s  through  the  ma.gnetic  field,  ais 
tliese  nw'ter.-!  are  wound  with  a  large  nuinbei'  of  turns  in 
the  aifiuature.  'Hie  a.rmiituie  as  a  whole  is  shunted,  and  by 
incroa.sing  the  i-esistance  of  the  shunt  a  greater  pi()i«>rtion  of 
the  line  cui'ient  is  caused  to  pass  through  the  a.Tmfl,ture.  The 
only  limit  to  this,  process  comes  wlien  the  rfiunt  iv«i»tauce 
is  infinity. •  This  would  bring  the  full-load  current  of  the 
m<itor  e<|ual  U>  ihe  fulMoail  annature  current,  which  is  only, 
of  course,  a  fraction  of  an  ampere,  so  that  much  a  mel^-r 
Would  read  accurately  down  to  a  very  small  fi-action  of  stinie. 

It  will  therefore  be  appreciated  that  the  commutator 
ampere-hour  metier  is  the  meter  par  excellence  for  small 
currents. 

Tbe  Electrical  Apparatus  Co.,  Ltd., 

R.  H.  Barbodr,  DirectoT. 

I-ondon,  S.W.,  November  IWi,  1918. 


LEGAL. 

BATrnRiiiS  FOK  Pocket  Lamps.— Conto.4CT  Disi>dte. 
.\.\  a<tion  came  before  Mr.  Justice  Sankey,  in  the  King's 
Beudi  Division,  on  'Ihursday,  November  14th,  when  plain- 
tilTs,  tbe  United  Kingdom  Lighting  Trust,  Ltd.,  of  7'2, 
TurnniiU  Street,  ijondon,  E.G.,  sued  Mr.  H.  Davis  Nicholls, 
trading  at  Bolton  and  London,  in  respect  of  alleged  brejich 
of  contract  and  warranty  over  the  sale  by  the  defeiulaut 
to  tbe  plviiutitf  of  12,000  batteries  known  as  Master  Batteries 
for  pocket  electric  lamps,  the  contract  price  being  lOn.  fid. 
a  dozen. 

The  defendant  denied  liability  and  breacbi  of  warranty. 

(  ounsel  for  the  plaintiffs  were  Mr.  F.  A.lireer,  K.C.,  Mr. 
f.  T.  |j:iirmgton  Ward,  and  Mr.  Du  Pare,  and  the  defendant 
was  repK'.'tonted  by  Mr.  F.  Phillips. 

.\li-.  (IHI'.HK,  K.C.,  in  openuig  tlie  plaintiffs'  ca,se,  explained 
fluil  the  goods  in  question  were  bought  by  the  plaintiffs  as 
Mast<;r  Batteries,  and  were  pai-t  of  a  large  shipment  from 
the  I'nilcd  States.  It  was  necessary  that  they  should  give 
•I  volts,  and  there  was  a  guarantee  to  that  effect,  extending 
up  to  Decemlxu-  'J-lth,  1917.  The  plaintiffs  paid  i!5i5  for  the 
gocKis,  and  their  case  was  that  they  were  not  jea.sonably 
lit  for  the  purpose  for  \yhich  they  were  purchased,  were 
not  of  nierchanttible  qualiity,  and  out  of  12,00(J  delivered  to 
them,  no  fewer  than  11,031  did  not  give  the  proper  illumina- 
tion. 'The  plaintiff's,  as  the  defendant  knew,  had  bought  "for 
puiposes  of  resale  in  smaller  ijuaotities,  and  as  they  had 
sohl  a,t  JHs.  a  dozen,  the  profit  on  the  re-'ales  was  '2s.  tJd. 
a.  dozen.  The  plaintiffs  <;lairaed  this  loss  of  profit,  as  paj't 
of  the  damages,  and  they  claimed  there  wais  a  warranty 
that  the  batteries  should  give  suflicient  current  for  the 
illumination  of  pocket  electric  lamps,  and  that  any  pressure 
less  than  4  volts  was  not  suflicient.  This  order  for  T2,000 
Master  Batteries  was,  he  beUeved,  a  very  small  order  for 
th^  trade,  and  the  plaintiffs'  contention  was  that  in  the 
circumstances  they  were  entitled  to  recover  the  price  they 
had  paid  the  defendant  for  the  batteries,  and  damages  for 
the  defendants  failure  to  deliver  batteries  in  accordance 
witfi  the  contract. 

In  support  of  his  case  Mr.  Greer  called  a  large  number 
of  witnesses. 

For  the  defence,  Mr.  Phillips  said  the  batteries  were 
.■^ent  by  defendant  to  the  plaintiffs  in  the  otiginal  causes  in 
which  they  were  received,  they  were  not  touched  in  any 
way,  and  they  had  the  guarantee  upon  them,  and  the  de- 
fendant was  i>erfectly  willing,  ais  his  letters  stated,  to  re- 
l)la<e  faulty  batteries.  When  the  batteries  came  back'  in 
the  c-ases,  ihe  defendant  reported  to  tlie  |>eople  from  whom 
he  bad  bought  them,  Messrs.  Faxrant,  and  certain  testes  were 
made  in  December.  It  was  then  found  that  a  very  large 
number  were  over  4  volts.  The  guarantee  in  the  trade  was 
not  that  the  money  would  be  returned,  but  that  good  bat- 
teiies  would  lie  sent  in.'rtead ;  they  were  always  wilUng  to 
eend  new  batteries,  a,nd  several  times  wrote  that  they  would 
do  so. 

Evidence  was  given  by  Mr.  Darlington  Simpson,  of  88, 
Ijeadenhail  Street,  E.C,  that  he  had  had  a  large  exix-rience 
of  the  battery  trade.  When  the  complaints  were  made,  he 
carried  out  certain  tests  and  found  that  60  per  cent,  gave  4 
volts  and  over.  He  tested  about  400  out  of  9,000,  taking 
them  haphazard. 
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After  other  evidence  had  been  called,  Mr.  Phillips  ad- 
dressed the  Court  for  the  defence. 

Mr.  Justice  Sankey,  in  delivering  judgment,  said  that  he 
-.Tas  of  opinion  that  the  tests  of  the  plaintiffs  were  accurate, 
l.ut  that  those  carried  out  for  the  defendant  were  perfunc 
l.ory,  and  only  cuveifd  a  very  .small  i;rop<jrtiou  ot  the  t^ixids. 
No  note.s  were  taken  of  tbe  defendant'-^  lej^ts,  liut,  <m  th« 
other  hand,  he  had  fall  and  precise  information  about  the 
platntilVs'  te.sts.  He  was  sati.stied  that  the  goods  wei;e  not 
of  merchantable  quality,  and  were  not  reasonably  fit  for 
batteries  for  these  pocket  electric  lamps.  Under  these  cir- 
iMimstauces,  the-plaintitfs  were  entitled  to  have  their  money 
l)a<;k,  and  there  must  be  judgment  for  the  plaintiffs  for  the 
amount  of  tiif,  claim  under  that  head,  viz.,  JtMS'J  I'i;.  'M.. 
with   coPts.  ■ 

I'l.NTsi'u  Patb.nts  for  Electric  Lamps. 
In  the  I'ateiilji  Court,  on  Wednesday  last  week,  tbe  (.'(i.siin_..s 
i^amp  Works,  LiUi.,  aipphed  to  the  Cvntioilcr-GeneraJ  d 
i'atftuts,  Mr.  i'ejuple  I'rauks,  for  lic-enoe  to  use  three  patexii.i 
— u,U-JO  ol  IVtl-J;  lo,li'2U  of  1914,  and  Juy,'.i9S  of  J914— lur  im^ 
proveniftuts  in  tungsten  niaments  for  electric  lamps  and 
luddeatal  processes  ot  manutaoture.  All  three  patents  ai-e 
jn  the  name  of  Juhus  Pintsch,  Aktvengesellschait,  ol  berbn, 
tUougli  in  the  case  ol  the  first  theiie  haJ  been  Oommunicatiou 
Irom  I'mtsch  to  the  late  Jo.seph  Hubei.s,  of  Hubers  &  iMoud. 

Mr.  WniTEHEAij,  appearing  on  behalf  ol  the  applicants,  said 
that  the  Cosmos  Lamp  Works,  Ltd.,  were  a  ijiitish  com- 
pany incorporated  since  the  wax,  with  a  capital  of  o(J,U(K)  £i 
ehaies,  of  which  49,955  were  owned  by  tne  Biitish  W'est- 
inghouse  Co.,  lour  were  owned  hy  british  subjects,  and 
the  others  by  an  Amencan  citizen.  The  apphcants  wei-e  the 
purohasers  from  the  Pubhc  li-ustee  of  the  Brimsdown  Lamp 
vVoi'ks,  the  British  name  of  the  Gennan  people  who  owned 
the  three  patents  in  question.  Ihe  sale  to  the  apphcants 
was  a  sale  of  the  whole  of  the  Bniijadown  works  anu  stock, 
and  the  weU-known  tungsten  filament  lamp  of  that  name. 
The  two  patents,  O,0-.i6/iyi'i  and  Hj,6-2(J/l9i4,  were  on  the 
schedule  of  the  patents  comprised  in  the  sale  of  the  Brims- 
down  Co.'s  st<x'k,  iSc,  as  being  patents  undei'  which  they 
had  been  manulacturing.  'Ihe  patent  No.  5,U'2b/i91'J  had 
been  worked  at  tbe  Bnmsdown  works,  and  thei-e  had  also 
been  a  good  deal  of  investigation  as  to  Ino.  lt),b2U/1914.  As 
to*lU9,'j98,  uothmg  very  substaiutial  had  been  done — ^the 
Ijaitent  represented  merely  an  addition  to  No.  16,bdJ/19i4. 
No.  o,0"2b/19ri  was  a  patent  for  a  process  for  getting  ductile 
hlaauents.  of  tungsten  alloy;  these  filaments  were  prepared 
by  squirting  a  compound  of  tungsten  oxide  with  thorium 
oxide.  This  process  had  been  worked  commercially  by  the 
Bnm.sdown  works  and  by  the  Cosmos  Lamp  Co.  since  they 
bought  the  business.  The  real  pioblem  had  been  to  get  a 
tifiuieiit  which  was  ductile  throughout  its  whole  length,  so 
that  one  did  not  get  "disease  spots"  in  the  material  itself. 
'1  he  ditiitiilty  had  been  felt  more  especiaUy  in  the  case  of 
lilameuls  whicli  were  of  subslantial  thickness.  Although 
)uau.v  exi«-rimeints  had  been  made  at  the  Biiiu.sdowu  lamp 
works  ihey  had  never  yet  succeeded  in  getting  a  commercial 
hlaiUient  substance  which  would  work  at  50  candle  i)ower 
BO  a-s  to  make  it  a  commercial  jiioposition.  If  one  could 
get  a  filamCiUt  which  consisted  of  one  crystal  one  would 
have  ac<:ompJishe(l  the  object  in  view,  but  how  tha,t  wa-s 
to  be  dune  so  as  to  get  a  good  commercial  proix>aitio(U  was 
a  question  of  very  great  ditticulty.  No.  u,0'J(3/191'2  wafi  the 
pr(jce.'*i  actually  worked  by  the  Brimsdown  Co.,  and  No. 
lG,tJ'2U  wa.s  an  improvement  pa.i-ticulai-ly  appliculde.  to  the 
hlauients  a.s  made  by  No.  5,U'2I).  It  was  re;illy  a  further 
ti«i.tmeut  of  the  filament  as  it  bad  been  obtiuno<l  by  No. 
5,(J2(J  or  by  other  processes.  The  apphcants  urged  that  they 
siiould  haA'e  an  exclusive  licence. 

Uu  behalf  of  Dr.  Mond,  the  application  for  an  exclusive 
licejice  was  opposed,  it  being  said  that  there  were  other 
l>eople  who  were  contemplating  putting  these  patents  into 
practioe,  ajid  there  was  no  case  for  the  grant  of  an  exclusive 
licence  to  the  apphcants. 

Ml".  ^\■HITEHEAU,  rei-uming,  said  thait  it  had  been  found 
IKkssible  to  work  No.  o,02b/191'2  commercially  already.  A 
great  deal  of  labour  had  had  to  be  done  at  the  woj-ks  in 
older  to  iirepare  the  raw  materials,  and  they  had  succeeded 
ill  preparing  tungstic  acid  in  a  fonn  which  was  pai-ticulai-ly 
applicable  to  this  pixicess.  Since  tbe  .sale  of  this  business 
by  the  Pubhc  'IVu.stee,  much  labour  had  been  expended  in 
iuve.stigating  this  iiarticular  prix>e«is;  4s  "•  re«illt  of  their 
pa.st  exjieiieiice,  they  thought  it  would  take  some  c»n.sider- 
able  time  before  there  was  any  chance  of  eistJaildisbing  a 
cxtmiiiercial  succass,  and  they  felt  that  unices  they  could 
get  the  monopoly  rights,  they  woidd  not  be  able  to  coutinuo 
the  iuventigations  beyond  a  very  short  time. 

Kvideuce  was  given  by  Dr.  Rabinovitch,  woi'ks  manager 
of  the  Cosmoe  Lamp  Works,  thai  prior  to  the  purcha.se  by 
the  comp:iny  he  was  the  chief  research  chemist  for  the 
Brim.sdowii  Co.,  and  had  carried  out  work  on  the  inventions 
ai?  disck»etl  in  Pa,tent  No.  5.0'2i;/1912.  Me  de.scribed  in  tecli- 
iiicaJ  detail  the  various  exi^eriments,  and  (aid  tluat  in  older 
to  mak«  this  a  couimerciaJ  propasition,  a  large  outlay  for 
lahoiii-  and  madiinery  would  be  necessary.  He  put  consider- 
able value  on  the  invention  if  it  could  l>e  worked  for  all 
Kizes  of  lilament.  The.se  pr<:xes,ses  could  not  at  pivwiit  com- 
I»etc  with  the  drawn-vire  process. 

Mr.  TnKiirM,  submitted  that  there  ^vas  no  cai.'se  for  the 
(jruutinK  of  the  exclusive  licence  to  the  applicants. 


Dr.  Albert  L.  Mokd  gave  evidence  that  he  was  a.  member 
of  the  firm  of  Hubers  &  Mond,  who  were  agents  for  Pintsch 
and  the  Brimsdown  Lamp  Works.  He  helped  the  Pintsch 
people  to  establish  their  works  in  this  country,  and  had 
reason  to  believe ,  that  there  w"ere  other  people  who  would 
i;«:»ssibly  be  desirous  of  iiianufacturing  under  these  patents. 
lie.  had  read  variniis  aitnli-s  that  had  appea.red  in  the  tecli- 
nical  Press  in  Uermaiiy  since  19L'>,  and  he  coidd  say  that 
it  was  quite  a  commercial  article  in  Germany.  All  the  iainpa 
manufactured  at  Brimsdown  were  manufactured  under 
Patent  No.  5,026. 

Some  discusaioiu  ensued  on  the  question  of  royalties,  and 
the  Controller  intimated  that  th^  application  would  be 
LVin.sidered. 


BUSINESS  NOTES. 


The   Copper    Position. — A  correspondent  writes'  to  tlie 

Fiiiuni-'iiil  Tiiiifs.  aiaXing  that  he  considers  that  a  fall  in  the  price 
to  CTo  or  under  i.s  aasunied  very  much  at^.  <ndom.  "  Surely,  in  an 
estimate  of  that  sort  the  cost  of  productioii  must  to  a  large  extent 
be  considered  as  the  determininsr  factor,  and  since  it  is  hardly  likely 
that  the  cost  of  labour,  material,  and  transport  will  sensibly 
decrease  for  a  considerable  time  to  come,  the  present  price  of  copper 
does  not  appear  to  be  liable  to  depreciate  much — in  fact,  the  ten- 
dency is  more  likely  to  be  in  the  opposite  direction  ;  for  it  seems 
safe  to  assume  that  as  soon  as  the  changre  of  the  order  of  things 
from  war  to  peace  pursuits  takes  effect,  it  will  be  found  that  the 
demand  for  copper  will  equal,  if  not  exceed,  the  one  which  the  war 
furnished."  To  this  the  editor  of  our  contemporary  replies, 
agreeing  that  copper,  like  other  base  metals,  will  probably 
eventually  settle  down  on  a  basis  nominally  higher  than  its  pre- 
war average,  but  he  repeats  his  opinion  that  "  '  for  a  time '  during 
the  possibly  prolonged  transition  period  from  war  to  peace  conditions, 
copper  may  go  to  an  abnormally  low  price,  due  to  thei  world's  pro- 
ductive capacity  having  been  stimulated  since  1914  to  far  beyond 
its  pre-war  record,  while  naturally  the  recovery  of  ordinary  trade 
demand  to  its  old  basis,  let  alone  a  higher  one,  must  be  a  gradual 
process." 

In  a  later  issue  our  contemporary  says  : — "  The  cable  from  the 
Queensland  directorate  of  the  Mount  Morgan  Gold  Mining  Co. 
is  confirmation  of  the  fears  we  recently  expressed  as  to  the  outlook 
for  copper  during  the  transition  from  war  to  peace  conditions  in 
the  world's  markets  and  trade.  Although  the  board  of  the  com- 
pany advises  that  work  at  the  mine  is  progressing  normally, 
the  declaration  of  the  usual  quarterly  dividend  of  Is.  per  share 
is  indefinitely  postponed,  '  in  view  of  the  uncertainty  of  disposal  of 
copper  after  the  end  of  th<;  year.'  The  Mount  Morgan's  report 
recently  to  hand  by  mail,  stated  that  the  British  Munitions  De|jart- 
ment  had  contracted  to  take  the  whole  Australian  output  of  refined 
copper  (less  local  requirements)  up  to  June  30th,  1H18.  The  price 
])ayable  for  the  Mount  Morgan's  electrolytic  product  was  iClOS  jjer 
ton.  It  would  seem,  however,  that  the  contract  must  have  con- 
tained a  clause  allowing  for  its  termination  or  a  motlificatioii  of 
prices  on  the  arrival  of  peace.  The  copper  outlook  in  general 
depends,  of  course,  mainly  on  the  United  States  market.  There  an 
ettort  is  being  made  to  maintain  the  current  high  fixed  i|uotations 
until  the  end  ot  this  year,  but  it  would  seem  that  after  that  there 
must  \ic  a  drastic  "cut"  in  the  interests  ot  trades  dependent- on 
cheap  copper  for  their  activities.  At  the  leiist,  war  insurance  and 
any  saving  in  oce.'Ui  freights  must  come  off  current  export 
prices.  "  ' 

Ratlienau's  Million.— The  7Vwm  states  that  it  is  reporteil 

from  Berlin  that  llerr  Walter  Rathenau,  president  of  the  Allge- 
meine  Elektrizitiits-Gesellschaft,  ha.s  placed  at  the  disposal  of  the 
German  Treasury  his  entire  private  fortune,  estimated  at  £  1  .liUO.OOU. 
Does  he  intend  this  as  a  nucleus  of  the  'War  Chest  for  the  •'  next 
war,"  which  he  said  must  not  start  "  a  year  too  soon  "  ,'  We.  look 
forward  to  a  report  of  his  next  speech  to  the  shareholders  of  the 
A.E.G.  Tirpitz  has  shaved  his  beard.  Has  Rathenau  changed  his 
mind — or  his  spots  ' 

Demobilisation  of  Labour.— Tn  i'ci>ly  to  I'arliainenlarv 

((uestions  concerning  men  and  women  who  had  received  notice  to 
leave  their  employment  with  munitions  factories  and  controlled 
firms,  it  was  state<l  that  the  Mini.stry  had  issued  instructions  that, 
except  in  extrtine  ca.se8,  contracts  were  not  to  be  cancelled 
abruptly,  and  that  full  consideration  was  to !«  given  to  the  interests 
of  the  work]>eople. 

The  general  fear  of  wholesale  discharges  from  Woolwch  Arsenal 
has  led  to  tlie  sinking  of  dirt'erences  lietwcen  the  various  Tnides 
Unions,  and  a  .loint  (Jonuuittee  of  Delegates  of  organisations  repre- 
senting skilleti  and  unskilled  workers  of  all  grades  has  been  formed 
with  a  view  to  hxlucing  the  (iovernment  to  avoid  discharges  by 
utilising  the  maQJiinery  and  whole  war-time  jifrxuniiel  of  the  Uoyal 
Arsenal  on  the  manufacture  of  State  requirements  other  than 
munitions. — Dnilij  'J'tleijniiih. 

The  End  of  the  War.— As  t.lic  result  of  an  amentlmeiit 

inojiiwed  in  the  Lords  in  the  "Termination  of  the  War"  Bill,  it  is 
jirovided  that  tlu^  date  of  termination,  which  is  to  be  fixe.1  by  Order 
in  Council,  is  to  be  as  nearlv  :vs  may  lie  tlu;  date  of  the  exchange 
ordejiositof  the  Peaiie  ratification.  This  will  be  for  the  purposes 
of  contracts,  deetia,  or  other  instrninents,  ejrc^ppt  where  the  context 
otherwise  requires. 


)18 


TITK    ELECTRICAL    REVIEW.  :voi.83.  No.2,nn,NovKMBKu2!M9i8. 


Agencies  Wanted. — H.M.  Ti-ado  Coinmissioner  in 
Australia  reports  that  an  a^'ent  in  Melbourne  desires  agencies  for 
Victoria  and  Tasmania  for  rnite<l  Kinifdom  manufacturers  of 
electric  motors  for  driWnff  lisrlil  machines  and  general  motor 
accessories,  British  masnetos,  A:c.     References  No.  M'.l. 

The  office  of  H.M.  Trade  Commissioner  in  New  Zealand  reports 
the  receipt  of  the  followins  inquiry  :  -An  electrical  cng-ineer  and 
electrician  at  Wellintrton  desires  to  u'et  into  touch  with  Unite<i 
Kintrdom  manufacturers  of  electrical  plant  and  supplies.  Refer- 
ence Xo.  354.  Particulars  from  Department  of  Commercial 
Intelligence,  73,  Basinirhall  Street.  E.G. 

Some  references  to  Belg'ian  and  Dutch  electrical  s^rencies  ^ill  lie 
fouuvi  in  our   '  N'otea     today. 

Returning  to    Peace    Industries.— ^^ii' .<'li:iilcs  Mncarn, 

in  a  commuiiii^alion  to  the  Pn«.s.  (fives  his  views  on  the  present 
fiituiition.     We  make  the  following  extracts  : — 

"  Skilful  man:^rement  is  ((uite  as  e.ssential,  or.  indeed,  even  more 
essential,  in  emerffin?  from  w.ar  as  in  enterin<r  upon  it.  (iiven  this, 
I  lielieve  we  are  on  the  threshold  of  a  ;rrcat  future  in  industry. 
lUit  there  are  problems  to  be  solved  in  the  industrial  field  and 
larjre  armies  to  manuuvre  into  a  safe  position.  We  have  to  transfer 
men  from  their  posts  in  the  fig'htinj;  Forces  to  their  industrial 
posts  ;  and  to  do  this,  if  we  do  not  employ  those  who  have  spent 
their  lives  at  the  head  of  the  great  organisations  of  Capital  an<i 
Labour  controlling  the  staple  indu.stries  i>f  the  country,  we  shall 
repeat,  if  not  intensify,  the  errors  that  were  made  at  the  outbreak 
of   war.     In    these    industrial    mamevures    1    hoi)e  our   leaders   of 

mduetry  will  be  the  t^eueral  officers  commanding The 

men  who   lead   the   organLiation.-i  of  Capital   and    Labour   should 

cloaeiy   co-operate  with  the  demobilisation   authorities 

But  we  must  help  our  returned  Forces  to  realise  that  the  delit-ate 
mechanism  of  the  worlds  commerce  must,  under  our  modern 
system  of  industrialism,  take  some  time  to  settle  down  after  tin- 
violent  struggle  of  the  lii-st  lour  years,  and  what  we  now  have  to 
cx)nsider  is  how  to  emerge  successfully  from  the  fearful  dislocation 
that  has  resulted  from  the  war.  It  must  Imj  realised  that  all  food- 
stirifs,  raw  materials  in  stock  or  in  process — indeed,  stock  of  all 
kinds — have  lieen  produced  under  abnormal  conilitions,  and  changes 
in  the  values  must  of  necessity  be  gradual  if  we  are  not  to  be 
involved  in  serious  financial  disturbance.  ...  I  am  strongly 
in  favour  of  permanently  raising  the  standard  of  living  of  the 
working  classes,  and  I  Ijelieve  this  can  be  done  by  an  agreement 
between  all  the  nations,  and  in  this  way  alone.  I  always  like  to 
point  to  what  has  been  done,  and  much  has  already  been  accom- 
plished by  international  co-operation  which  in  times  past  would 
have  been  considered  Utopian.  I  give  it  as  my  firm  con%'iction, 
from  a,  large  experience  of  both  national  and  international  trade, 
that  if  the  nations  of  the  world  would  only  fully  realise  their 
interdependence,  and  organised  Capital  and  Labour  were  to  work 
together  in  developing  the  undeveloped  resources  of  the  world, 
which,  in  my  opinion,  would  give  omple  efhployment  to  all.  the 
appalling  waste  caused  by  this  world-wide  war  may  be  made  up  in 
a  much  shorter  lime  than  is  generally  believed." 

Worlcs  War  Savings. — The  second  annual  meeting  of 
the  Faraday  Works  War  Savings  Association  (Messrs.  Gent  &  Co., 
Ltd.)  was  held  on  Monday,  November  IMth.  Mr.  Hardy  Parsons, 
the  managing  director,  presided.  Reports  by  the  officers  showed 
that  the  Association  ha<l  more  than  doubled  its  takings  during  the 
second  12  months  of  its  existence,  the  total  sum  actually  Ijeing 
X.'2,7'i2.  Mr.  S.  Ellicock,  O.B.E.,  secretary  of  the  Leicestershire 
Local  Committee,  congratulated  the  Association  on  its  success,  and 
urged  a  continuance  of  the  war  sarings  support.  ~ 

Engineering  Reconstruction  :  New  Fields. — The  Ministry 

of  Re<:onstruction,  in  No.  .'>  of  its  series  of  pamphlets  on  "  Recon- 
struction Problems,"  deals  with  the  subject  of  new  fields  for  British 
engineering.  It  gives  particulars  of  the  Committee  which,  under 
the  chairmanship  of  the  Hon.  H.  D.  McLaren,  M.P.,  considered 
the  outlook,  ice,  for  new  engineering  industries  for  making 
employment  for  available  lalx>ur  and  machinery.  The  Committee 
set  up  Branch  Committees  t0  deal  with  the  different  sections  of 
those  industries,  and  some  paHiculars  of  the  work  of  these  sections 
appear  in  the  booklet.  In  regard  to  the  electrical  apparatus 
section,  it  is  stated  that  this  Branch  Committee  has  so  wide  a  field 
to  work  in  that  it  is  not  yet  in  a  position  to  report  the  full  results 
of  its  investigations.  "  There  appears  to  be  no  doubt,  however, 
that  in  a  very  large  number  of  trades  connected  with  the  manu- 
facture of  electrical  apparatus  there  is  room  for  British  develop- 
ment. The  whole  question  will  be  dealt  with  in  a  later  publica- 
tion by  the  Ministry  of  Reconstruction." 

New  Britisii  Industries. — This  afternoon  (Friday),  at 
3  o'clock,  in  the  Conference  Room  of  the  Hotel  Metropole,  Mr. 
Kellaway.  Parliamentary  and  Financial  Secretary  to  the  Ministry 
of  >[unition8,  will  address  a  meeting  of  the  Industrial  Recon- 
struction Council  on  "  Developments  in  British^Industrv  During 
the  War,  ■ 

Exliibition     of     Foreign-Made    Goods     from     Soutli 

America — A  large  range  of  samples  of  foreign-made  goods,  in- 
cluding general  hardware,  tools,  electrical  goods,  enamelled  goods, 
&c.,  have  recently  been  received  from  various  parte  of  .South  and 
Central  America.  Arrangements  have  been  made  by  the  Depart- 
ment, with  the  co-operation  of  the  Birmingham  Chamber  of  Com- 
merce, for  them  to  be  exhibited  at  !i.5.  Xew  Street,  Birmingham, 
on  Wednesday.  Thursday,  and  Friday.  November  27th,  2.sth,  and 
29th.  The  Exhibition  will  be  open  from  10  a.m.  to  C  p.m.  daily. 
Adiniiwion  will  be  confined  to  manufacturers  and  shippers.  The 
JHuard  ut  Tm-U  Journal  says  that  invitations  are  being  issued  by 
the  Department, 


The  Ministry  of  Supply.— -Vs  already  stated  here,  a 
Ministry  of  .Supply  for  the  public  service  generally  is  to  be  deve- 
lojied  out  of  the  existing  organisation  of  the  Ministry  of  Munitions. 
The  duty  of  disposing  of  all  surplus  Government  property  will  be 
undertaken  by  the  Ministry  of  Munitions  pending  the  completion 
of  the  arrangements  for  organising  the  new  jtinistry. 

Foreign    Trade     Representatives.— Accordinfj    to    the 

Dnihi  Mail,  Sir  A.  Steel  Maitland,  of  the  Overseas  Trade  Depart- 
ment, says  that  one  of  the  new  commercial  diplomatic  officials 
started  for  Belgium,  last  Saturday.  "  We  have  a  man  temporarily 
in  Morocco.  Another  is  ready  to  start  for  the  Balkans.  Posts  lor 
Russia,  South  America,  China.  .I.ipan.  .lud  other  places  have  been 
arranged.  There  were  only  half  a  dozt'n  commercial  attaches  con- 
nected with  diplouuitic  work,  but  we  are  starting  with  about  ;tO. 
and  hope  to  increase  that  to  40,  if  Treasury  sanction  is  obtained. 
Men  who  have  seen  service  at  the  front  are  given  a  preference.  There 
are  plenty  of  opportunities  for  the  best  men,  and  some  important 
poste  will  yet  have  to  be  filled.  These  new  officers  are  U)  t)C 
embodiedjin  the  regular  diplomatic  service  iis  commercial  counsellors 
and  commercial  secretaries." 

Engineering     Hours    of    Labour. — According    to    tlie 

Jiirnihujiiiiiii  Duihi  I'list,  the  employers  in  the  engineering  and 
shipbuilding  trades,  affecting  two  million  men,  after  a  conference 
with  a  ,loint  (Committee,  have  agreed  to  retluce  the  hours  of  work 
from  r/A  til  47  per  week.  A  ballot  is  being  taken  upon  the  matter 
in  the  organised  trades.  It  ia  estimateil  that  the  reduction  of  hours, 
which  will  come  into  operation  iu  the  first  week  in  .Tanuary,  will 
affect  about  30,uOi  i  men  iu  Birmingham  and  district. 

The  Lrfi/x  Mmiii!/  says  that  an  epoch-making  ballot  ia  com- 
mencing this  week  in  the  engineering  and  shipbuilding  trades  of 
lireat  Britain.  "The  enxployei-s  have  ottered  a  47-hour  week 
without  any  reiluction  in  wages,  as  against  the  present  B:!  hours. 
The  men's  leailers  recommend  its  acceptance.  About  thret^  million 
skilled  workers  will  lie  attected. .  The  end  to  .a  prolonged  struggle 
for  a  shorter  working  week  is  on  the  eve  of  l)eing  realised  in  the 
engineering  and  shipbuilding  trades  of  the  country.  The  negotia- 
tions were  commenced  in  I  ill 3,  but  have  been  held  up  during  the 
war.  Last  week  the  parties  met  again  in  London,  when  the  Union 
representatives  claimed  a -1 4 -hour  week.  The  employers,  in  their 
reply,  stated  that  the  sudden  cessation  of  hostilities  called  for  a 
readjustment  in  the  working  conditions,  and,  as  stated  above, 
replied  with  the  offer  of  47  hours  per  week.  The  .Joint  Executive 
thereupon  passed  a  resolution  that  the  4  7-hour  week  and  conditions 
constituted  a  reasonalile  attempt  to  readjust  the  working  conditions 
in  the  shipbuilding  and  engineering  trades,  and  recommend  their 
acceptance  to  the  members  of  all  the  Unions  concerned.  A  uniform 
ballot  paper  is  lieing  sent  out  for  and  against  the  acceptance  of 
the  offef.  The  papers  must  all  be  returned  by  December  16th,  and 
in  the  event  of  a  favourable  reply  the  new  scale  will  come  into 
operation  on  .January  1st,  1919. " 

The  following  well-known  leaders  sign  the  recommendation  : — 
.T.  T.  Brownlie,  Amalgamated  Society  of  Engineers ;  J.  Hill, 
Boilermakers  ;  J.  Rowan,  Electrical  Trade  Union  ;  R.  H.  Coates, 
United  Machine  Workers  :  W.  F.  Dawtry.  Steam  Engine  Makers  ; 
.1.  Thomson,!  As.sociated  Blacksmiths :  A.  Gorman,  A.S.E.  ;  .J. 
Lawson.  .\malgamated  Carpenters  and  .Joiners ;  W.  Paterson, 
Amalg.amated  Carpenters  and  .Joiners  ;  W.  Dawson,  United  Society 
of  Iroufounders ;  A.  Wilkie.  Shipwrighte  ;  W.  Thome,  General 
Workers  ;  W.  Wentworth,  Wood-Cutting  Machinists  ;  F.  .Smith, 
.  general  secretary  to  the  Federation. 

'■  The  change  will  mean  a  reduction  of  six  hours  per  week  in  tli<! 
Manchester  area  and  seven  in  the  Scottish  and  London  provinces. 
Under  the  new  scheme  there  will  Ije  only  one  break  for  meals,  and 
the  hours  suggested  are  7. HO  to  5  for  five  days  and  T.'.W  to  12  on  the 
.Saturday,  or,  as  an  alternative,  S  to  5.30  and  8  to  12.30," 

Restrictions   Withdrawn.— More    war-time    restrictions 

have  been  withdrawn  since  our  last  issue.  The  Ministry  of  Muni- 
tions is  prepared  to  rele.ase,  without  special  priority  jiermits,  stocks 
of  non-ferrous  metals,  so  far  as  they  are  available  for  general  in- 
dustrial purposes.  Application  should  be  made  to  the  Controller  of 
Non-Ferrous  Materials  Supply,  Ministry  of  Munitions,  Hotel 
Victoria,  W.C.  2.  Permits  are  no  longer  necessary  for  the  manu- 
facture or  sale  of  iron  and  steel  wire  for  the  home  market,  but 
applications  in  resjiect  of  Colonial  and  foreign  trade  must  be  made 
to  the  appropriate  Departments.  Certain  prohibitions  in  regard 
to  the  manufacture  of  iron  and  steel  and  malleable  iron  are 
withdrawn. 

The  A.S.E.  and  Whitley  Committees.— The  Manrhpfitpr 

Guaiiliini  states  that  the  Manchester  District  Committee  of  the 
Amalgamated  Society  of  Engineers  has  decided  to  instruct  the 
local  members  to  take  no  part  in  the  formation  of  Workshop  Com- 
mittees on  the  lines  laid  down  in  the  Whitley  Report.  The  Com- 
mittee is  of  the  opinion  that  only  independent  organisation  will  lie 
of  any  value. 

A  Crypto  Canteen. — On  Wednesday,  November  20tli, 
Lady  Hugh  Grosvenor  performed  ithe  ceremony  of  opening  a 
canteen  which  the  Crypto  Electricai.  Co.,  Ltd.,  have  recently 
erected  for  the  convenience  and  comfort  of  their  employes.  Mr. 
Swainson,  representing  the  Y.M.C.A..  in  whose  hands  the 
catering  arrangements  have  been  placed,  congratulated  the  com- 
pany on  the  excellency  of  the  appointments  of  the  canteen,  which 
at  present  does  not  cater  for  more  than  30u  meals  at  one  time. 
The  opening  ceremony  was  followed  by  a  concert  under  the  chair- 
manship of  .Mr.  T.  E.  Goodyear  (chairman  of  the  company),  who 
expressed  the  hoyie  that  many  other  such  entertainments.  lectures, 
dec,  for  the  bennfit  of  all  emp!oyi»s,  would  follow. 
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British  Trade  Marks  Applications. — Below  is  given  a 

summary  of  the  recent  applications  for  British  trade  marks  in 
connection  with  the  electrical  industries  : — 

Infuselax.  No.  .384,471,  Class  .50. — Electnical  insulatin?  prepara- 
tions made  of  synthetic  resin.     Thomas  Howse,  Ltd.,  Union  Works, 
'   Union  l^treet.  Smethwick.  .July  24th,  191 S.     (To  be  associated.) 

Falksley,  Xo.  ;^.SM,9(;4,  Class  Ij. — Electrically-operated  machinery 
.    for  controlling-  curtains,  lig-hts,  and  for  similar  purposes.     Flacon- 
bridgre    &    Lewsley.    electrical    engineers,    114,    Mansfield    Road, 
Nottingrham,  June  18th,  1918. 

Cosmos,   JCo.   BS4,454,   Class   8. — Oscillation   valves,   thermionic 

valves,  amplifiers,  and  similar  devices,  all  Ijeing-  for  use  in  wireless 

telegraphy  and  telephony.     The  Briti.sh  Westinghouse  Electric  ami 

Manufacturinjj  Co..  Ltd..  2,  Norfolk  .Street,  Strand,  London,  W.C., 

,    July  23rd,  1918.     (To  be  associated.) 

Phffnix-Bradford   (desigrn).   No.   3.'!4,468.— Electrical  machinery 
of  all  kinds  included  in  Class  6.     Phcenix  Dynamo  Manufacturinjr 
Co..   Ltd..  Thornbury  Worts,   Bradford  Old  Road,  Bradford,  July 
^    24th,  191,s. 

Formax,  No.  3.'<2,79t),  Class  .50. — Electrical  insulatins-  materials. 
.    consistintr  of  fabrics  of  various  kinds,  coated  or  otherwise  treated 
with  an  insulating  medium.     George  Schultz  &  Co.,  Ltd.,  10,  Arthur 
:    Street,  London.  E.C.,  April  Cth,  1918. 

Letter   "  P "    in    design.   No.   386,225,   Class   G. — Electromotors, 
dynamos,  and  aircraft.     Portholme  Aircraft  Co.,  Ltd.,  St.  John's 
..  Street,  Huntingdon,  September  16th,  1918. 

Aiumel.  No.  386,156.  Class  8, — Electric  Resistance  Elements. 
Hoskins  Manufacturing  Co.,  453,  Lawton  Avenue,  Detroit,  U.S.A., 
September  11th.  1918.     (.To  be  aaaociated.) 

Silver  King,  No.  384,322,  Class  13. — Sparking  plugs  for  internal 
■  ombuation  engines.  Arthur  T.  EUia  \i  Harry  A.  Hands,  129, 
i-'astelnau,  Barnes,  July  16th,  1918. 

Mira,  No.  3S.':,102,  Class  6. — Dynamos.  Mortimer  A.  Codd 
(trading  as  the  High-Tension  Co.),  62-1,  Belvedere  Road,  London, 
S.E.,  Septemlier  7th,  191,s.     (To  be  a.S80(!iated.) 

Electric     Plant     Destroyed. — .'Xcf^ordiiig  to    newsp!i])«i- 

reports,  iluring  a  lire  in  the  plating  shed  at  llarland  A:  Wolff's  yard 
at  Belfast,  on  Monday,  a  "  special  electric  plant  '  v/aa  d«stroyed. 

Disabled  Men  and  Workmen's  Compensation  Insurance. 

— Under  a  scheme,  of  which  particulars  were  issued  by  the  Home 
Office  on  .>Iond.ay,  it  is  provided  that  where  an  employer  employs 
disabled  soldiers,  sailors  or  airmen  (all  men  receiving  disability 
pensions  are  "disabled"  men  in  this  connection),  the  (Government 
will  be  responsible,  through  an  arrangement  with  the  insurance 
companies,  for  any  additional  losses  incurred  owing  to  any  greater 
liability  of  such  disabled  men  to  accident  in  the  course  of  civil 
employment. 

Trade    Announcements. — Messrs.    Tredegaes,   Ltd., 

announce  that,  owing  to  large  extension  of  their  business 
during  the  past  12  months  in  London  and  the  provinces,  it  has 
been  found  necessary  to  enlarge  their  premises  and  increase  their 
staff.  We  understand  that  they  have  carried  out  very  big  supply 
contracts  for  the  French  and  English  Governments,  and  have  now 
in  hand  contracts  recently  placed.  The  wholesale  and  export 
department  is  a  separate  concern  to  Tredegars,  Ltd.,  of  Brook 
Street,  and  is  under  the  entire  supervision  of  their  manager,  Mr. 
A.  W.  ,1.  Bedbrook,  and  st.aff. 

The  London  office  of  Messrs.  Richard  Garrett  &  Son.s,  Ltd.. 
which  has  hitherto  been  conducted  by  Mr.  W.  J.  Marshall,  one  of 
the  directors,  will  henceforth  be  in  charge  of  Mr.  6.  P.  Mair. 
Mr.  Marshall  is  taking  over  administrative  duties  at  the  works  at 
Leiston,  Suffolk. 

The  Concokdia  Electric  V.'ire  Co.,  Ltd..  ha^e  now  removed 
from  Cricklewood  Lane,  London,  to  Trent  Mills,  New  .Sawley, 
Derbyshire,  where  they  have  equipped  an  extensive  modern  factory. 
For  the  convenience  of  London  and  suburban  customers,  they 
have  ojiened  an  office  and  showroom  at  155,  Victoria  Street.  S.W.  i, 
under  the  man.agenient  of  Mr.  R.  W.  Belcher,  and  a  stock  will  be 
kept  there. 

Electric  Lamps  in  Italy. — According  to  a  />«////  A'c/rs 

report  from  Milan,  electric  lamps  have  been  declared  a  State 
monopoly  in  Italy. 

Book  Notices. — Tmnsmisaum    of   Hcul  Tlmiugh  Hcnn/ 

BiiiMinij  MnterlaU.  By  A.  H.  Barker,'  B.A.,  B.Sc,  Whit.Sch.,  and 
M.  Kinoshita,  M.Sc.  (Lond.).  Bulletin  No.  2  of  the  Department  of 
Heating  and  VentUating  Engineering,  University  College, 
University  of  London. — This  is  the  report  of  a  research  carried  out 
for  the  Research  Committee  of  the  Institution  of  Heating  and 
Ventilating  Engineers,  with  the  aid  of  grants  from  the  Depart- 
ment of  Scientific  and  Industrial  Research.  The  subject  offered 
an  almost  virgin  field — a  very  large  one,  too — which  might  even 
be  described  as  a  trackless  waste.  New  methods  had  to  be  devised 
for  conducting  the  tests,  and  a  great  variety  of  conditions  had  to 
be  taken  into  account — an  obvious  fact  when  one  remembers  that 
the  experiments  included  measurements  subject  to  the  kaleidoscopic 
variations  of  the  atmospheric  conditions  in  our  capricious  climate. 
The..report  details  the  conditions,  describes  the  methods  and  the 
ingenious  apparatus  evolved  by  the  author  and  his  assistant,  and 
gives  details  of  the  results  obtained.  Mr.  Barker  provisionally 
concludes  that  the  generally-accepted  coefficients  for  heat  trans- 
mission err  considerably  on  the  low  side  ;  that  Rietschel's 
coefficient  for  an-  unplastered  brick  wall  under  laboratory  condi- 
tions is  about  10  per  cent,  low  ;  but  that  the  average  mean  value 
.  of  the  transmission  coefficient  of  a  plain  brick  wall  matchboarded 
inside  is  0'25  (in  per  cent,   belo'w  Rietschel's   result).     From  the 


data  obtained,  a  series  of  values  of  K  for  different  thicknesses  of 
wall  is  tabulated  :  it  appears  that  a  9-in.  wall,  matchboarded,  is 
equivalent  to  a  wall  more  than  21  in.  thick  without  matchboarding. 
The  experiments  are  being  continued.  • 

"  Science  Abstracts."  Sections  A  and  B.  Vol.  XXI,  Part  10. 
October  3l8t,  1918.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price  Is.  6d. 
net  each. 

Bankruptcy  Proceedings. — JAiiES  Brockie,  uiecbanical 

engineer.  Forest  Hill,  Kent. — Application  for  discharge  adjourned 
tine  die  on  October  ISth. 

Catalogues  and  Lists.— Messhs.  Ward  .t  (tOldstonr, 

Sampson  Works,  Sal  lord,  Manchester. — -List  giving  descrijAion, 
with  illustrations  and  prices,  of  their  Izolex  replacement  fuse,  a 
new  type  just  introduced. 

Bastiax  Electric  Co., 'Ltd.,  185,  Wardour  Street,  London. 
W.  1. — Attractive  and  useful  folder  giving  illustrations,  prices,  and 
brief  particulars  of  a  number  of  types  of  their  '  Real  Rc<l  Heat  " 
electric  fires,  "  Pygrny  "  heating  sets,  tube  Ifurnaces,  drying  ovbns, 
hot-plates,  .Vc.  Cop^fc  of  this  list,  also  of  a  Bastian  picture  post- 
card, can  be  obtained  on  application. 

Non-Ferrous    Metal   Industry   Act.— A  further  list  of 

licences  granted  appears  in  the  Lundon  Ua:ette  for  November  26th. 

Restrictions  Removed. — On  and  after  December  1st, 
191S,  all  restrictions  as  to  the  sale  or  purchase  of  calcium  carbide 
will  be  removed,  subject  to  a  masimum  price  to  consumers  of  t;40 
per  ton  for  quantities  of  1  cwt.  and  over  (granulated  10a.  per  ton 
extra).  No  application  for  the  use  of  this  material  or  returns  of 
stock  need  be  made  to  the  Ministry  of  Munitions  after  the  above- 
mentioned  date.  It  is  anticipated  that  supplies  are  available  for 
all  purposes,  and  will  be  distributed  through  the  ordinary  trade 
channels,  but  should  the  exigencie.s  of  the  shipbuilding  trade 
demand  it,  the  Government  reserves  the  right  to  give  preferential 
deliveries. 

Liquidations.-^.^.R.t".  Electuio  Co.,  Ltd. — ^Liquidator, 

Mr.  M.  .fenks  Cvvithout  committee  of  inspection),  6,  Old  .Jewry, 
E.G.  2.  ap|X)inted  Octoljer  19th. 

Telei'HO.ve  Co.  ok  Ei:ypt,  Ltd. — Winding  up  voluntarily. 
Li(|uidator.  Mr.  A.  W.  Wyon,  3,  Fredericks  Place.  E.G.  Meeting  of 
creditors.  December  9th.     Claims  by  December  11th. 

Ilkeston  Motor  a.vd  Electrical  E.NcitfEERi.xf;  Co.,  Ltd. — 
Meeting  at  Bramley  House,  Nottingham,  on  .January  1st,  1919,  to 
hear  an  account  of  the  winding  up  from  the  liquidator,  Mr.  A. 
Booaer. 

Demobilisation  Notes. — "  One-Man  Business "  men  in 
the  .\rmy  will  be  released  on  the  same  basis  as  other  men  who  have 
places  awaiting  their  return. 

Mr.  Harry  Dubery,  Labour  adviser  of  the  National  Alliance  of 
Employers  and  Employed,  is  visiting  France  to  lecture  to  the  troops 
on  industrial  matters  in  connection  with  demobilisation.  His  tour 
is  arranged  by  the  Educational  Section  of  the  War  Office. — • 
Times. 

The  Trade  of  Manchester. — Tlie  Finavdnl.  Tlmest  s*,ate.s 

that  Manchester  is  to  undertake  a  big  publicity  campaign  to 
attract  trade  to  the  ]JOrt.  The  ship  canal  facilities  are  to  be 
improvetl  by  the  erection  of  new  warehouses  and  the  installation 
of  electrical  plant. 


LIGHTING  AND  POWER  NOTES. 


Australia. — Tasmania. — Water  Power. — In  August 
last  the  State  Premier  stated  that  the  Government's  hydro-electric 
policy  was  being  developed  as  quickly  as  jiossible,  and  it  was  pro- 
posed to  ask  Parliament  for  a  further  large  sum  for  the  purpose. 
it  was  also  hoped  to  launch  a  big  scheme  on  the  West  Coast.  The 
Government  was  already  committed  to  large  contracts  for  the 
siipply  of  power,  to  meet  which  it  would  be  necessary  to  obtain  all 
the  power  possible  from  the  Great  Lake,  and  also  to  connect  it  up 
with  the  Arthur  Lake.  The  Minister  of  Lands  stated  that,  when 
fidly  developed,  the  Great  Lake  would  yield  30,000  H.P.,  and 
the  Arthur  Lake  55,000  H.p.  It  was  proposed  to  convey  power  from 
the  Great  Lake  to  Launceston  without  waitirg  for  the  Arthur 
Lake  scheme,  and  Parliament  was  to  be  .isked  for  permission  to 
erect  the  transmission  line.  Up  to  that  time  the  Department 
had  spent  £600,000.  and  it  was  estimated  that  the  total  expenditure 
would  be  two  or  jthree  million  pounds.  The  ])ower  available  from 
the  Great  Lake  in  August  was  7,000  U.P..  of  which  the  Electrolytic 
Zinc  Co.  used  4,000  n.P.,  .at  iC3  Ids.  per  H.P.  ;  Hobart  City  Council, 
1,060  H.P.,  at  £4  7s.  6d.  per  h.p.  ;  and  the  Hydro-Carbide  Works, 
3,500  H.P.,  at  £3,  less  58.  per  H.P.  The  Department  also  supplied 
58  other  power  consumers  with  1,M'0  H.P.,  making  a  total  of  9,700 
H.P.,  exclusive  of  lighting. — Indnatrial  Austrfilian.. 

Bumham-on-Sea. — Price  I^jcrease. — The  U.D.C.  has 

decided  to  raise  the  price  of  electricity  for  lighting,  as  from 
December  25th  last,  to  7d.  per  unit,  with  a  further  advance  to  8d., 
as  from  September  29th  last ;  and  for  power  to  4d.  per  imit. 

Bury. — Proposed  Linkixg-tp. — Tlie  Electricity  Com- 
mittee has  been  in  communication  with  the  Lancashire  Electric 
Power  Co.,  with  a  view  to  the  linking-up  of  the  two  systems  at 
Radcliffe,  for  the  purpose  of  affording  the  necessary  supply  for 
power,  until  the  extensions  to  the  Bury  works  can  be  carried  out. 
The  matter  has  been  left  to  the  Works  Sub-Committ^. 
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Bradford. — Wages. — In  response  txj  applications  from 
the  Bradford  Corporation  Employes'  Joint  Committee  and  the 
National  Tnion  of  General  Workers,  for  a  lOs.  per  week  increase 
ii^xin  the  present  war  lionua  rate,  the  War  Wa;;es  f!oinmitt«e  of  the 
City  Ctiimcil  ileuided  on  Monday  that,  aa  from  December  1st.  the 
war  wapm  of  those  eiiiplovi'w  not  receivinj;  the  12'.  per  cent.  Inmiis 
shall  he.  in  the  case  of  men.  MOs.,  and  in  the  case  of  women  21s. 
on  pre-war  rate.s.  This  is  ei|uivalent  to  an  inci-ease  of  Bs.  to  the 
men  and  Hs.  to  the  women. 

Coventry. — Prhe  Ixciikase. — The  Electricity  Com- 
mittee has  decided  to  raise  the  charge  for  olectricity  for  lijrhtinsr 
liy  2i»  per  cent.,  and  for  power  by  :!3',  percent.,  fora  jierioilof  thre(^ 
months. 

Uublin. —  I-.f!.l'.  In'(jiiuv. — JiSist  week  .ui  in(|uirv  was 

hi-ld.  by  .Mr.  \.  1).  I'riw,  into  the  application  of  the  Coriioration 
for  8:inction  to  Ixirrbw  from  the  liank  of  Ireland  such  snms  as  tlie 
Uoani  might  certify  to  Ih-  necessary  for  the  working  of  the  elec- 
tricity nnilertakint;  from  time  to  time.  It  wa.s  stated  to  be  neces- 
sary for  the  KlfCtricity  Committee  to  have  dtriii.OUtt  or  Ctio.oOU  at 
its  disposal,  u^ion  which  it  could  draw  to  pay  workinsf  exi)eu«'8. 

WAiifii.-  A  recommendation  that  the  wjiges  of  nieralx»rs  of  the 
Irish  A.E.S.E.  employed  by  the  electricity  department  whose  salaries 
did  not  ex(;eed  X.2'i0  j>t;r  annnm  bt-  granted  the  same  war  bonus  as 
has  been  granted  by  the  Committee  on  Pro<laction  to  members  of 
the  E.T.U.  was  defeated  at  a  meeting  of  the  CorjK)ration.  and  w.as 
referred  to  the  E.S.  Committee  and  the  Law  Agent  for  a  report. 

The  Port  and  Docks  Board  has  decided  to  review  the  whole 
question  of  the  use  of  electricity  at  the  docks,  and  the  engineer  is 
to  draw  up  a  report  on  the  matter. 

Folkestone. — Prke  Increase. — The  T.C.  has  appointed 
a  Sub-Committee  to  consider  the  advisability  of  taking  action 
relative  to  the  application  of  the  Electricity  Supply  Co.  to  theB.  of  T. 
for  consent  to  raise  the  price  of  electricity  from  "d.  to  8d.  per  unit. 

Glasgow. — Dalmarxock  Power  Station. — Members  of 
the  Glasgow  Council's  Electricity  Department  some  time  ago  in- 
spected the  new  power  station  which  is  in  process  of  construction  at 
Dalmamock.  In  an  "  Official  Note"  issued  in  connection  with  the 
visit,  to  which  we  are  now  permitted  to  refer,  it  is  pointed  out  that  4.5 
acres  of  ground  in  all  have  been  acquired  at  the  site  of  the  station, 
at  a  total  cost  of  ji;():llOO.  The  work  for  the  inlet  and  outlet  water 
culverts  and  the  foundations  was  completed  at  the  end  of  1H16,  the 
total  cost  being  £8:!.0OO.  The  inlet  water  supply  is  in  duplicate. 
The  previous  decision  to  suspend  during  the  war  erection  of  the 
superstructure  and  installation  of  plant  was  rescinded  in  1911',,  and 
contracts  were  placed  for  buildings  comprising  one-half  of  th<? 
generating  station,  one  half  of  the  switch  house,  two  boiler-houses, 
and  complete  coal  storage.  These  contracts  amounted  in  all  to 
*;  120,000.  Since  .\pril,  IHlT,  orders  have  l>eeu  plained  for  tour 
18,T50-KW.  (2.'.,000-H.P.)  turbo-alternators  and  condensing  plant, 
together  with  eight  Ixiilers  and  accessories  necessary  for  the  com- 
plete equipment  of  one  boiler  house.  A  contrac^t  has  also  been 
placed  for  a  i«raplete  coal-handling  plant.  The  buildings  inspected 
are  laid  out  as  follows  :  -  The  turbine  room,  23U  ft.  long  by  7.5  ft. 
broad,  is  the  main  building  ;  on  the  north  side  of  the  turbine  room, 
and  at  right  angles  to  it,  there  will  be  two  boiler  houses,  each  to 
contain  eight  boilers.  On  the  south  side  of  the  turbine  room  the 
switch  house  is  being  erected.  This  building  will  contain  the 
main  switchgear  :us  well  as  20,0o0-volt  transformers.  The  coal 
Htore  rovers  2',  acres,  and  is  capable  of  accomiiiodating  Ii0,ii00  tons 
of  coal.  The  walls  and  half  the  nx)f  of  the  Hrst  half  of  the 
turbine  room  are  completed,  and  one  boiler  house  is  two-thirds 
completed.  The  switch  houSK  is  erected  to  the  ground  Hoor  only. 
Owing  to  restrictions  on  the  use  of  steel,  reinforced  concrete  haa 
lieen  used  throughout  in  place  of  steel  girders.  Ample  railway 
sidings  for  the  delivery  of  coal  are  provided  ;  the  coal-handling 
])lant  has  been  designwl  for  the  rapid  and  economical  handling  of 
an  amount  of  coal  sutHcient  for  the  ultimate  maximum  reiiuirements 
of  the  station.  The  l>oiler  house  is  a  three-storey  building  i  the 
basement  will  contain  forced-draught  fans,  and  give  space  for  the 
entry  of  trucks  for  the  removal  of  ashes  :  the  first  floor  will 
accommodate  the  boilers  and  acce.s3ories,  and  the  second  floor  will 
house  econoinisers  and  induced-draught  fans.  The  turbine  room  ip 
a  two-storey  building,  the  basement  containing  condensing  plant 
and  the  lirft  floor  housing  the  turbo-alternators  and  accessories. 
The  switch  house  being  a  separate  building,  will  enable  the  operating 
staff  to  perform  its  iluties  undisturlied  by  the  noise  of  rotating 
machinery.  .\  workshop  is  erected  alongside  of  the  first  lioiler  hou.se 
at  the  end  of  the  turbine  room.  The  workshop  crane  will  run  out 
over  the  railway  track  for  the  lifting  of  heavy  machinery  from  the 
railway  into  the  turliine  room,  where  the  tnrbine-room  crane  will 
deal  with  it.  The  n^iichinerv  and  accessories  on  order  will  cost 
£»r.0,00o. 

Harrow,— .Street  LiaiiTiNH. — About  one-ninth  of  the 

street  lamps  were  to  be  lit  at  the  lieginning  of  this  week,  the 
numl)er  being  curtailed  owing  to  the  shortage  of  labour.  N« 
lamps  at  all  have  been  lit  throughout  the  war. 

Lighting  Regulations. — By  an  Order  in  Council  iiumIc  on 

iMonday,  it  is  provide<i  that  Regulation  11,  enabling  [the  Home 
.Secretary  to  make  orders  with  regard  to  lights,  does  not  ilisappear. 
All  orders  made  under  it.  however,  have  l)een  cancelled,  except  the 
orders  relating  to  lights  on  vehicles  ami  the  Advertisement  Lights 
Order. 

India.— Namti;  Mines.— The  Burma  Mines.  Ltd.,  is 
now  erecting  at  Namtu,  Northern  Shan  States,  Burma,  a  mill  for 
concentrating  the  lead,  silver,  and  zinc  orea  of  thisie  mines.    The 


mill  is  being  erected  under  the  supervision  of  American  engineers 
and  mechanics,  and  .Vmerican  machinery  is  employed  throughout. 
The  ore  is  brought  out  of  the  mine  through  a  tunnel  2  miles  long, 
and  electric  locomoti^  es  will  he  used  to  haul  the  mine  cars  through 
the  tunnel  to  large  storat'e  bins  at  the  portal.  Tlie  inill  will  have 
a  eapaoit.y  of  at  least  70o  tons  per  day,  and  is  laid  out  so  that  its 
capacity  can  1)6  extended  to  :i,u00  tons  per  day.  The  present  Tin)- 
ton-a-day  plant  will  cost  approximately  Sl,000,t)00,  of  which 
$200,000  has  already  been  spent  in  the  U.S.  for  electrical  machinery 
and  supplies.  The  Burma  Mines,  Ltd.,  an  operating  firm  controllc<l 
by  the  Burma  Corporation,  is  by  far^he  largest  mining  cor])oration 
operating  in  Burma,  and  the  Namtu  Mine  is  one  of  tlie  largest  in 
the  world.  Considerable  American  capital  is  supposed  to  l>e  in- 
terested. The  resident  manager  and  his  assistants  are  Americans, 
and  'A:i  other  American  engineei-s,  superintendents,  andi  mechanics 
are  emjiloyed  at  Xamtu. 

Killarney. — Ivl'-  fiiAROES.  —  .\t  a  meeting  of  the 
r.D.C,  it  was  jKiinted  out  that  the  Electricity  Company  was 
entitled  to  charge  lOs.  per  quarter,  and  it  was  suggested  that  if  the 
(mmpany  persisted  in  this  charge,  the  Council  should  exercise  its 
right  to  purchase  the  undertaking  next  .July. 

Kilmarnock.   -Pkocoseh  K.xtensio.nh. — The  Director  of 

Ele(;tric  Power  Supply  baa  iigreeii  to  the  proposed  extensions  at  the 
Cor])Oration  electricity  works,  including  the  installation  of  a 
."),OO0-KW.  generator. 

Kingston-upon-Thames.— E.L.  Faihre.— Owing  to  the 

failure  of  the  Corporation  electricity  supply  on  Tuesday  evening, 
business  houses  had  to  close  down. 

London. — Hajipstead. — Loan  Sanction. — The  L.C.C. 
Finance  Committee  has  recommended  that  the  application  of  the 
Hampstead  B.C.  for  a  loan  of  £8,287  for  plant  at  the  electricity 
works  be  sanctioned. 

SorxHWARK. — Pkice  INCREASE.^-The  B.C.  is  asking  for  powers 
to  increase  the  price  of  electric  power  from  8d.  to  Is.  per  unit. 

Kensington  and  the  E.T.U. — There  was  an  unexpected  sequel  to 
the  action  of  the  management  of  the  Royal  All)ert  Hall  in  cancelling 
the  letting  of  the  hall  for  a  Labour  Conference  which  had  been 
arranged  for  last  Saturday  night.  Mr.  Hilton  (barter,  manager  of  the 
hall,  st.ated  in  a  letter  that,  in  view  of  the  demonstrations  of  a  revolu- 
tionary character  that  took  place  at  the  meeting  there  on  the  3rd 
and  14th  inst.  on  the  part  of  Mr.  Lansbury's  supporters,,  he  did 
not  think  his  Council  would  be  justified,  in  its  own  interests,  in 
allowing  the  meeting  arranged  for  the.23rd  inst.  to  take  place  in 
the  Royal  Alljert  Hall.  By  way  of  protest,  representatives  of  the 
Kensington  Branch  of  the  Elet^trical  Trades  Union,  sui)ported  by 
the  Central  Organisation,  at  10  o'clock  on  Saturday  morniug 
removed  a  paving  stone  outside  the  hall  and  cut  oH'  the  electricity 
supply  at  the  main.  Mr.  W.  .1.  Webb,  secretaiy  of  the  E.T.U., 
stated  that  the  move  was  decided  on  at  a  S|)ecial  meeting  on  Friday 
night.  He  .said  that  the  men  of  the  Ivensington  and  Knights- 
bridge  power  station  would  not  allow  the  main  to  Ik;  re-connect*^!, 
and  if  the  Albert  Hall  Council  attempte<l  to  get  it  done  the  whole 
of  the  electricity  supply  in  London  would  be  cut  ofl'.  According 
to  the  daily  Press,  Mr.  W.  .1.  Webb  is  ie]iorted  to  have  said  that 
"  our  men  are  incensed  that  the  Albeit  Hall  Coun<:il  should  have 
set  itself  up  as  censor  of  public  opinion,  and  would  not  allow  the 
Allierl  Hall  to  benefit  from  their  labours  until  the  Council  wa« 
]ire])aied  to  let  them  express  their  opinions  on  the  great  questions 
of  the  day,  just  as  it  permitted  the  meetings  of  other  recognised 
politi<ml  organisations.  '  Eventually,  at  the  rei|Uest  of  the  Govern- 
ment, the  ('onncil  of  the  hall  reconsidered  its  decision,  with  the 
result,  that  members  of  the  E.T.U.  prof»eded  to  re-i>oniient  the 
main,  and  the  meeting  is  to  be  held  to-morrow. 

Oswestry. —  I''iue. — The   electric   generating   station    Mt 

Park  Hall  Camp  has  Iieen  destroyed  by  fire  said  to  have  been 
caused  by  overflowing  oil  coming  in  contact  with  heated  exhaust 
pipes. 

Somerset. — Electricity  in  AGRiciTiiTURE. — The  report 

of  a  committee  on  rural  development  has  been  adopted  by  the 
County  Council.  The  reiwrt  included  a  scheme  for  the  establish- 
ment of  electric  generating  stations  at  Radatock  and  Dunball.  The 
committee  considereil  it  important  to  the  prosperity  of  counties 
like  Somerset  that  a  cheap  supply  of  electric  power  should  be 
available.  The  small  comitany  which  supplies  Wedmore  is  of  the 
greatest  benefit  to  the  district  served,  and  supplies  jiower  for 
pumping,  apple  mills,  separators,  chafi'-cuttera,  A:c.,  on  the  neigh- 
Ixiuring  farms. 

Stretford. —  Proposed     Purchase.  —  The    U.D.C.     has 

notified"  its  intention  to  introduce  a  Bill  next  .session  for  the 
)iurcha«e  of  the  undertaking  of  the  Trafford  Power  and  Light  Supply 
Co.  within  the  area  of  the  U.U.C.  and  the  Salfonl  t'orjioration, 
and  to  extend  (he  area  of  supply  so  as  to  include  the  parish  of 
Davyhulme. 

Taunton. — WAfiTis. — The  T.C.  has  deferred  consideration 
of  an  application  of  the  E.P.E.A.  for  increased  wages  for  engineers 
employed  by  the  Couniul,  jjending  the  re<;eipt  of  further  informa- 
tion on  the  subject  from  the  LM.E..\. 

Electric  Cooking. — The  Electricity  Committee  reports  that 
the  electric  cooking  equipment  at  the  National  Restaurant  is  giving 
every  satisfaction,  and  has  proved  that  more  jKirtions  can  be 
obtained  from  a  joint  cooked  by  electricity  than  by  any  other 
methiHl, 
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TRAMWAY  AND  RAILWAY  NOTES. 


Canada. — Toronto    Tramways. — We    learn    from    the 

Toronto  Klectricul  News  that  the  operating:  situation  on  the 
Toronto  system  has  apparently  become  unmanaofealile  from  the 
company's  standpoint  and  uncomfortable  for  the  patrons.  The 
plain  fact  appears  to  be  that  the  company  has  not  enough  em- 
jiloyOs  to  man  the  cars,  and  has  trouble  with  those  it  has.  Quite 
recently  an  effort  was  initiated  to  train  young  women  as  con- 
ductors, but  the  "  Union  "  threatened  to  strike,  and  ajiparently  the 
management  have  thought  it  best  to  drop  the  plan.  Overcrowding 
at  rush  hours,  both  on  the  company  and  city  lines,  has  reached  a 
climax,  and  there  is  no  evidence  of  relief  in  sight.  The  policy  of 
the  city  as  regards  the  company  is,  and  always  has  been,  absolutely 
(lisjoinleil,  so  that  the  sum  total  of  these  spasmodic  efforts  is  to 
rinliiin:tss  the  company's  opei'ations. 

Electric  Vehicle  Progress. — Tlie  Soutliend  T.C.  proposes 

tn  purcliase  a  two-ton  KJison  wagon  for  the  tramway  department, 
at    a   cost   of  £1,242:    the   fjillingham   T.C.    is    considering    the 
)jun;hase  of  an  electric  vehicle  for  the  colleotion  of  house  refn.se. 
I,;imu;,ii  ,ui,l  Hailmiji   Wurhl. 

London. — Cor.LisioN. — During    the    fog    hist   week   an 

electric  train  ran  into  a  London  and  Sonth-Western  steam  train  at 
Wiml)ledon,  the  locomotive  being  derailed.  Beyond  a  shaking,  the 
passengers  escaped  injury.  The  mishap  added  to  the  delay  caused 
by  the  fog. 

L.U.T.  Fare  Increase. — From  Monday,  December  9th.  the  fares 
on  the  London  United  Tramway  Co.'s  services  are  to  be  increased 
to  Id.  per  mile,  with  a  minimum  fare  of  Id.  This  will  raise  the 
fares  to  about  double  what  they  are  at  present. 

Waoes. — The  Executive  Council  of  the  X.U.R.  has  announced 
that,  in  view  of  the  termination  of  the  war.  it  has  decided  to 
withdraw  the  truce  entered  into  with  the  rail waj» companies  and 
the  Government,  and  to  enter  into  negotiations  with  regard  to  the 
national  programme  adopted  at  the  Leicester  Conference. 

Application  is  being  made  for  an  a<lvance  of  war  wages  to  women 
employed  in  railway  shops. 

New  Zealand. — Otira  Tunnel. — Tlie  lieswlings  of    the 

Otira  tunnel  were  joined  in  August.  The  tunnel  is  .5  miles  2.5  chains 
in  length,  and  has  been  under  construction  since  May,  1  !)08.  Owing 
to  scarcity  of  labour  and  materials  it  cannot  be  completed  for 
another  two  years.     It  will  l5e  operated  electrically. 

Richmond. —  Derailment. — Traffic  on   the  London  and 

South-Western  Railway  was  considerably  delayed,  on  Monday, 
lietween  Richmond  and  St.  Margaret's  owinff  to  the  derailment  of 
a  goods  entrine. 

United  States. — "  Skip-Stop  Systeji."— The  U.S.  Fuel 

.Administration  states  that  the  saving  of  coal  in  24  States,  during  six 
months  ojieration  of  the  "skip-stop"  system  on  the  street  rail- 
ways, wa.s  at  the  rate  of  087,122  tons  jjer  annum.  Very  little 
complaint  has  lievn  madeagain.st  the  .system,  which  has  increased  the 
s|)e<>d  and  iiiiprovral  the  service  ;  the  saving  in  eleotriit  powtr 
consumption  was  I  percent. — Ulecli'ieal  /?/>i'/>//i.  Chicago. 

Uruguay. — 'J'kam  way  Co  ji  petition. — Tlie  action  ln-onglit 

by  the  (iouiniercial  Electric  Tramway  Co.,  of  ]\lonte  \''ideo,  for 
damageit  for  losses  causeil  t.hrough  the  <!oni))etition  of  the  State 
ojnnibiis  service,  lias  lieen  decided  iu  favour  of  the  company,  and 
the  omnibuses  are  to  be  withdi-awn.  The  amount  of  the  damages 
is  to  lie  determined  in  accordance  with  the  Ci\  i!  Code. — Jiei  inv  uf 
the  Rner  Phirt. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

Belgium.  —  Ordinary    private    telegrams    can    now    he 

accepted. for  the  liberated  part  of  Belgium  at  sender's  risk  as  to 
delay  and  censorship. 

Cable  Censorship. — From  an  Order  in  Council  made  on 

Monday  it  appears  that  the  censorship  of  foreign  Pre.ss  cablegrams 
is  to  remain  in  force  until  the  conclusion  of  I'eace. 

China. — The    Man-oni   Wireless  Co.   lias   completed    an 

agreement  with  the  Government  of  China  for  th(!  erection  ot 
wireless  stations  in  diflerent  jiarta  of  China.  The  negotiations 
were  carried  on  and  concluded  with  the  knowledge  and  appiuval 
of  the  British  (Toverument.  They  were  unilertakeii  when  the 
authorities  at  Pekin  refusetl  to  sign  a  jjioposed  agreement  with  a 
D.anish  wireltss  company  on  the  ground  that  German  intere.sts  were 
at  the  hM-k  of  it.^/),iiti/  Disputcli. 

Denmark.- The  Daiiish  Telegraph  Office  and  the  (ireat 

|;  Nortliern  Telegraph  Co.  have  granted  permission  for  all  British 
prisoners,  lx)th  civil  and  military,  to  send  cables  home  at  2.'i  (ler 
cent,  of  the  ordinary  raXe.— Dull y  Teleijrapli . 

Russia. — The   telegraph    apparatus   business   in    Russia 

before  the  war  was  largely  in  the  hands  of  Messrs.  Siemens  and 
Halske.  The  chief  buyers  were  the  Government  Telegraph  Depart- 
ments and  the  railways.     The  Russian  Siemens  i:  Halake  Co,  haa 


since  the  war  began,  put  down  a  large,  well-ecjuipped  works  at 
Nijni  Novgorod  for  the  manufacture  of  telegraph  and  telephone 
apparatus.  The  works  were  hardly  in  full  operation  when  the 
reign  of  anarchy  began.  The  Moscow  Telephone  Manufacturing 
Co.  had  also  just  equipped  works  in  Moscow  for  the  manufacture 
of  telegraph  and  telephone  apparatus,  but  as  it  was  at  these  very 
works  that  the  liolshevik  Red  Guards  were  first  formed  for  tlie 
i-iiiiji  il'i'-tat  of  November  last  year,  it  is  hardly  probable  that  much 
remains  of  the  works  organisation. 

The  telephone  business  in  Russia  is  almost  entirely  in  Swedish 
hands,  through  the  Ericsson  companies,  which  had  a  very  large  works 
in  Petrograd,  and  which  also  controlled  the  telephone  stations  of 
Petrograd  and  BIoscow.  and  other  large  towns.  The  Moscow 
telephone  system  was  unquestionably  one  of  the  finest  in  the  world, 
and  until  January.  1!»1  7,  it  was  controlled  and  managed  by  Sweilish 
engineers.  During  the  Bolshevik  lx)mbardment  in  November  last 
the  entire  system  was  "  burnt  out "  by  someone  maliciously  con- 
necting the220-volt  A.c.  mains  on  the  operating  boards. —  I',  niul  T. 
Aije. 

Wireless  Press  Ser'vice. — From  Sunday  next  the  wire- 
less Press  service  between  London  and  America  will  be  resumed. 
Some  of  the  Marconi  stations,  which  havev  all  been  under  Govern- 
ment control  during  the  war,  have  now  been  released,  and  this  will 
make  the  new  service  possible. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Bootle. — Corporation.  Supply  of  -i-watt  lamp  street 
lighting  equipment  (4  miles)  for  tramway  routes.  Mr.  T.  D. 
Clothier.  Borough  Electrical  Engineer. 

Enniskillen. — December  1st.  Sligo,  Leitrim  i  Northern 
Counties  Railway  Co.  12  months'  supply  of  telegraph  material. 
Mr.  .7.  Duff,  .Secretary. 

Manchester. — November  29th.    Three-phase,  i;.600-volt 

sub-station    switchgear.       Mr.    F.    E.    Hughes,    Secretary,    Elec- 
tricity Department.  Town  Hall. 

Spain. — Tenders  have  just  been  invited  by  the  municipal 

authorities  of  Pruna  (Province  of  Seville),  for  the   PX»nce3sion  tor 
the  electric  lighting  of  the  town. 

Walsall. — December  5th.  Electricity  Supply  Department. 

One  ,011-1.  w.  rotary  converter  equipment.     See   '  Olfieial  Notice  ' 

Novemher  sth. 


CI.OSRD. 

Government  Contracts. — 'I'he  iindermcntioned  contracts 

havi-  lieeii  placed  during  Octolier,  101 S  : — 

W.iK   CrucK. 
(  .,l.l.'     Diuiii^,  — W.    I.,,..,l.vc-.,i     .t     Suns,     LlJ.;     II.    n^.imn    &    .Sens.    Ltd.:     W 

Miikhisun    Jv    .^uns;    A.    Wisini:.n. 
Oeneraiing    Sws.— Alislin    iMi.lur    Lo.    (lillj).    Lid.;    Kcighlev    Gas   S:   Oil    tnplne 

Cd.,   Lid,  .  E      .  t 

Molois,    .\.v.— E.    Brook.    I.ul. ;    LkciM,,    Construclion    Co.,    Ltd. 
liisul,,un(;     l-ip,;,  -liiiiish    Rubbw    ManuUclurei  s.    Ltd.;    Connoilv    Bros.,    Ltd.; 

Ilt..,prr\     i.lcor.iph    Jt    Indiii-Rui.bBr    Works,    Ltd.;    India-Rubber,    Guttj 

IV,,  1,.,.    .\,   ,   I,,.,    |.„|.;    Johiiso-i    &    Phillips,    Lid.;    Sicnn-ns    Bn.s     &' l  ,.  . 


I ■'"■'    '-    '  A:    l.'c.    Ltd.;    J.    Miller    &    Co.    (Liverpool), 

1  "!       I       ^  J.    Kit;by   &   Sons;    Kvlands    BFos.,    Ltd.;    J. 

•^'";"n"i   '^   '  '  '         I'.U   Wive  Co.;   D.   V.    i^.vlor  &  Co.,   Ltd. 

LiL.xtiUAL   l*oST   Office. 
Protective  Appar.itus.— British    L.    M.    Kricsson    Manufacturing   Co.,   Ltd. 
lek-graphic    Apparatus.— Gell    'IVIegraphic    .Appliance    Svndicate,    Ltd. 
lelephunic  Apparatus.— liritish   L.   M.   liricsson  .Manufacturins;  Co..    Ltd.;   P<v|. 

Conner    1  elephone    Works.    Ltd.;    Western    Khvtric   Co..    Ltd. 
Testing   Apparatus.— ICvershed   .V    \ignoles,    Ltd.      ■ 
Holts.— Guest,  Keen   i:    iNtttlelolds,    Ltd. 

Submarine    Cable.— Telegraph    Const, uuiun    .\    Maintenance    Co,    Ltd 
■Jelegraphic   and    lelqihunic  Cable.— I,    I  r.iiL,  ,,bi,rg   i   Sjns,    Ltd.;   W.   C-ip-l 

and    Co.,    Lid.i    Henley's    r.■le^^,,|,ll    \\,„k-    Co.,    Ltd.;    .Wvv   Gutta-IVrcn.. 

Co..    Ltd   :   Si.inens    Urc    it  C.  .    I.ul    ;    l,i,-i;,apli   Cnsiru.  lion   i    .-lUinlen- 


rn    |- 


Lli 


•Li^lanrh.     . 

Indu.tiun    '  I  I.  .  iM,    Co.',    Ltd. 

■"^"vitelibt , I  I,-,  Hi,-    Wire  Co.   &    Siuillis,    I  t,| 

SlonelVaii     !<„,,=  — A, LL.i     Co.,     Ltd. 

Insulatois.— liuUeis.    I.ul. 

L:,>ing  an.l  c.nipl,  ling  .,   line  ol  xlucts  in   Lung  Acie,    l)iur\    l.an^.   an]   Great 

',» "    ''lr..-t,     \\A-.      (;.     I.    ..\nderson.  .  .  r«l 

'•'  ' '    '■.M-MUr     Ml,,^        J,.h„,,,„,    Matlllev    i-    Co.,    Ltd 

''■■■'  ■    I'l"  ■        i;tn,h     In  .d    &    llelsbv    Cabi  -,    LlJ. 

,'  ,,         '        '    '    ''-"■>'      '   ''■' "'-.m.(..cluring    Co.,    L:J. 

L'  v^..-       :      -^i.iiih  .\   t  ...   ,.,„..,|„,iaied  in  the   London   e-.ijcii-i    U.re   .  o 

.iiid    binilh,.,    Ltd.,.    .Mwopsbire    lioii    Co.,    Ltd. 
Tinned    Copper    Wire.— British    Insulated    .\-    Hftl.sbv    Cables,    L;d. 

H..\L  (.IFFICB  OF  Works. 
Knginecing    Services.— Installation    ol    lilt.    Treasury    Buildings.    Whitehall. - 

Uajgood.Otis,   Lid.  ;       ,  . 

Inuia    DFFlCli. 
Cells.— General    Electric    Co.,    Ltd. 
Copper    Plates. — T.    Bolton   &■   Sons. 
Copper   V\ire.— Elliott's  Metal   Co.,   Lid. 
Dynamos.- J.    Stone  &  Co.,    Ltd. 
Insulators.— Bullers,  Lid. 
Wireless  Gear— Marconi's  Wireless  Telegraph  Co.,  Ltd.  ,  ; 
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Belgian  Congo. — Messre.  Dick.  Kerr  &  Co..  Ltd.,>ave 
received  an  order  for  two  ."S.Oi'O-KW.  turbo-alternator  sets  and 
ooudensinfT  plants  tor  the  Union  Minii-re  du  Haut  Kat.intr;i,  who  are 
very  larjfe  copper  producers  with  extensive  miniufr  properties  in 
the  Belgian  Cong-o. 

The  lurliines  will  Ih?o(  thp\Villan<s-Zocllv  type,  opvratini:  on  steam  at  1451h. 
p«r  n}.  in.  pressure  and  exhausting  into  ■  vacuum  of  28 in.  i har.  30 in.),  and  will 
carry  an  overload  ot  6,950  kw.  for  two  hours.  The  condensing  plants  are 
each  designed  to  deal  with  66.000  lb.  of  exhaust  steam  per  hour  and  have 
10.000  s<j.  ft.  of  cooling  suriac*.  The  turbines  will  be  coupled  to  Siemeii 
alternatoi-s,  desifnied  lor  a  normal  ootimi  of  5,000  kw.  at  -:<  p^ivver  factor 
..;..<iO  K.\.».,  Klien  MipphniK  three  pliasi-  ciiirelit  at  Ht  i\eles  and  O.IIOU  vnll.. 
pressure,  and  will  l.e  eapnhle  ..I  .jirrvinK  overloads  o(  •il  ijcr  tent,  lor  two 
hours,  or  W  per  cent.  iiiouK'niarilv.  The  ».nlilatinK  air  ti.r  llu's>'  machines 
will  be  Itltered  in  drvair  tillers  of  the  I'remier  Co.'s  make;  the  machines 
will  each  Ih'  fitted  with  a  direct-coupled.  llO-volt  exciter  of  the  overhung 
I.v|>e  and  will  operate  in  conjunction  with  an  automatic  voltajie  regulator. 

Chelmsford. — H.  of  (i.     In.stalliii!,'  Llic  deftric  liirlit  in 

the  workhouse  laundry  and  tlic  ipiart.  rs  of  the  master  ;md  ntirse.s. 
X.  12.     Chrjsty  Kros.  Jc  Co. 


FORTHCOMINQ     EVENTS. 


Jaaior  institution  of  Engineers.— Friday,  November  39tb.-  At  39,  Victoria 

Street,  S."^'.    .\t  7.3il  p.m.    Social  evening. 

iSbeffield  Section!.— Friday.  November  a9(h.    At  the  Cutlers'  Hail. 

PresiJtr.uai  h.kI..--  h  Di.  P.  Longmuii. 
Greenock  Association  ot  Electrical  Engineers.— Saturday,  November  SOtli. 

Visit  u<  t.  oat'   -  LiLSei  vatoi"y,  Paisley. 
Society    of   Engineers  (Inc. i.— Monday,  December  2nd.    At  .'i.ao  p.m.    At 

Burlington   House.  Piccadilly,  \V.     Paper  on   "'Notes  on  Railway  High- 

capat'ity  Wagons'  V\lieel  Axles,"  hy  Mr.  H.  Kelway-Bamber. 
Royal    Society  of   Arts.— Monday,  December  2nd.    At   ."i   p.m.     At  John 

street.  Adelphi.   W.r.     Cajitor  le.-ture  on    "Physical  Chemistry   and   its 

BeanuK  on  i  liemi.  al  aiui  Allied   Indnstiies,"  hy   I'n.f.  J.  <_;.  Philip. 
National  Association  of  Supervising  Electricians. —Tuesday.  December 

:ird.    At  7  p.m.    At  St.  Bride's  Institute,  K.C.     Paper  on  "  Cable  Layouts 

lor  Works  and  Factories,"  hy  .Mr.  A.  V.  \V.  P.iclmrds. 
Roentgen    Society.— Tuesday,    December  :lrd.     At  V-.TO  p.m.     Visit  to  the 

P.adioKraphicand  Flectro-Therapeutic  Department,  King'at^ollege Hospital, 

Denmark  Hill,  S.K. 
Industrial   Reconstruction  Council.— Tuesday,  December  Srd.     At  6  p.m. 

."Vt  the  Institute  of  .Journalists,  Tudor  Street,  E.C.    Conference  on  "  The 

Functions  of  Industrial  Councils,"  introduced  by  Mr.  K.  Mct^egan,  of  the 

Ministry  of  Labour. 
Institution  of  Civil  Engineers.— Tuesday.  December  3rd.  At  5.80  p.m.    At 

Great  George  Street,  S.W.    Adjourned  discussion  on  the  paper  by  Mr.  R.  B. 

Joyner,  on  "  The  Tata  Hydro-Electric  Power  Supply  Works,  Bombay." 
Liverpool  Engineering  Society. — Wednesday,  December  4th.    At  the  Royal 

Institution,  Colquitt  Street.    At  H  p.m.    Paper  on  "  Air  Supplies  to  Boiler 

Rooms,"  by  Mr.  P..  W.  .\llen. 
Institolion  of  Electrical  Engineers.— Thursday.  December  .Ith.    At  6  p.m. 

At  the  Institution  of  Civil  Engineers,  Great  George  Street,  S.W.    Paper  on 

"  The  Suppiv  of  Single-pliase  Power  from  Three-phase  Systems,"  bv  Prof. 

Miles  Walker. 
Salford    Technical  "ud    Engineering  Association.— Saturday,  December 

7th.     Visit  to  the  I'ni.ui  Coal  Storage  Co.,  Ltd. 
London  Association  ot  Foremen  Engineers.— Saturday,  Deceml>cr  7tb.    At 

7  p.m.     .-M  the  Cannon  Street   Hotel,  K.C.     Annual   meeting,   election  of 

officers,  ,Ve.  » 


NOTES. 

Erratum. — I"   tlie  article  on   "Tbe  <lra<liii»  of  .l)irect- 

Current  Starter  Resistances,'  on  p.  4S4  of  our  last  issue,  ool.  2, 
line  Up.  for  "  14"  reail  141  amjieres. 

Volnnteer  Notes. — Royal  E.ngineers  (Vols.),  Loxdou 

Armv  Troops  Cojipanie,s. — Headquarters  :  Balderton  Street, 
Oxford  Street,  W.  1.  ' 

Regimental  Orders  No.  49,  by  Lieut.-CoIonel.C.  B.  Clay,  V.D.,  Commanding. 

.Monday,  December  '2nd,  to  Saturday,  December  7th. — Drills  as  usual. 

O.  Hi.'.r.iNs.  Capt.  R.E.,  Adjutant. 

•    The    Welfare    of    the    Worker.  —  The    Institute    of 

Hygiene  haa  decided  to  I'onn  an  Industrial  Council,  represeutativ^e 
of  both  capital  and  laliour  and  medical  experts,  as  a  special  section 
of  its  General  Council.  The  object  of  this  Industrial  Council  will 
be  to  inveatifrate  the  diseases  and  di.sadvantages  under  which  the 
worker  labours,  and  to  prevent  them  by  promoting  and  spreading-  a 
better  knowledfre  of  the  hygienic  measures  necessary. 

Technical   Books  for  Men  on  Active  Service. — It  may 

l»e  thtjuylit  tliat  the  appnjach  of  peace  ha,s  removed  the 
necessity  of  sending  technical  books  to  our  men  on  active 
service.  Thus,  however,  is  an  entirely  mistaken  impression; 
on  the  contrary,  the  ii^ed  is  greater  than  ever,  as  the  time 
is  at  hand  when  oixr  comrades  will  be  returning  to  civil  life, 
.■i.nd  they  wish  tf)  prepare  themselves  as  quickly  and  as 
thoroiitihly  as  ixj-ssible  for  the  change.  They  are  fully  aJive 
to  the  importance  of  effideiuy,  and  they  do  not  expect  em- 
ployer.'.- to  provide  tiiem  with  work  .ymply  because  they  ha,ve 
done  their  duty  so  well  in  the  field.  Mr.  H.  Bligh  Hill,  of 
the  78tli  Ijabour  Group,  Tanks  C.W.S.,  B.E.F.,  who  appealed 
to  our  reatlers  .a  few  weeks  ago  for  t<H'hnical  books,  is  con- 
ducting a  lecture  course  in  electrical  engineering  for  the 
instruction  oii  the  merf,  who  are  keen  on  improving  their 
knowletige,  and  gives  practical  demon-strations  wth  plant 
of  l,-500  liw.  D.c.^  t\'bich  is  available.  From  the  syllabus  of 
lectures  we  obsers'e  tliat  beside.s  (-overing  a  wid<'  range  of 
technology,  be  is  giving  a  SckkI  deal  of  attoiitiijii  to  the 
mental  and  psycbologica.1  asi)e<;ts  of  a  sound  training,  and  is 
combining  prajctical  o]>erati<m  with  theoretical  instruction. 
-•Vny  books  that  our  readers  have  to  spare — fir  tr)  ilc.nv  thejii- 
eeJves  of — will  be  well  employed  i£  they  aire  ■  '      ilUI 


Institution   and    Lecture    Notes. — Royal    Society    of 

Arts. — The  arrangements  for  the  session  include  the  following  : — 
Mondays,   December  2nd,  9th,  and   Kith,   at  5  p.m.     (;Antor    Lectures: 
Prof.   .Tames     C.     Philip,   O.B.K.,    M.A.,    Ph.D.,    D.Sc,    "  Physical 
Chemistrv  and  its  Bi'aring  on  the  Chemical  and  Allied  Industries." 
Wednesday.  December  4th,  4.^0  p.m.    B.  S.  Rowntree,   "  Housing  After 
the  War." 

The  following  papers  are  to  be  read  after  Christmas" : — 

Sir  Dugald  Clerk.  F.R.S.  (subject  later!. 

Sir  Herbert  .laokson,  P.B.S.,  "Trueman  Wood"  Lectme. 

B.  J1.  Porritt,  .M.Se..^"Tlie  Rubber  Industry  :  Past  and  Prer.«>nl."    . 

If.  Kelway-Bainher,  M.\'.().,  "  Hallway  Tranaport  in  the  Cntted  Kingdnm." 

\V.  L.  Hicliens,  "Tile  Wage  Problem  in  Industry." 

.1.  J.  Crowley,  D.Sc,  "  The  Use  of. Electricity  in  Agriculture  in  Germany." 

Sir  Frank   Heath,   K.C.B.,  "  The  Government  and   the  Organisation  of 

Scientific  Research." 
W.  L.  fjorkin,  "  Klectric  Welding  and  its  Applications." 
Prof. . I.  c:.  McLennan,  F.R.S.,  "  Water  Powers  and  Scloutilic  Uevcloimunt 

in  Canada." 
'I'hc  Cantor  Lectures  on  Monday  afternoons  are  :- -Prof.  .1.  C  Philip  (as 

abovcl. 
Prof.  .1.  .\.  Fleming,  "Scientific  Problems  of  Klectric  Wave  Tclcgn^ihy." 

Three  lectures.    February  10th,  17tli,  and  24tli. 
Prof.  \V.  A.  Bone,  "  Fuel  Economy."    Three  lectures.    March  10th,  17tli. 

and  24th. 
Juvenile  Lectures,  Wednesday  afternoons,  January  1st  and  8tH  : — 
Charles  P..  Darling,  "  Liquid  Drops  and  Globules."    Two  lectures. 

Electrical  Po'ner  Engineers'  Association — A  representative  and 
enthusiastic  iratherinj!  of  engineers  wag  addressed  by  the  president. 
Mr.  A.  L.  Lunn,  at  il'ardiff,  on  Saturday  last,  and  a  South  Wales 
Section  of  the  Midland  Division  of  the  E.P.E.A.  was  formed.  A 
Provisional  Committee  and  secretary  were  elected,  and  all  inquiries 
should  be  addressed  to  the  hon.  secretary.  South  Wales  Section, 
Mr.  H.  W.  Jones,  "Adper  House, '  Church  Village,  near  Pontypridd, 
South  Wales. 

A  sucoessfid  mass  meeting  was  held  at  the  Grand  Hotel,  Bristol,  on 
Friday  even ing.Xovember  22nd.  Mr.  A.  .1.  (Istler  (sub-sftition  super- 
intendent. I'lristol  Corporation)  jnesided.  In  his  tiddiess  Mr.  W. 
Raymond  .Tones,  tlie  National  Secretary,  sketiihed  the  history  of  the 
Association  aijd  the  work  that  it  had  accomplished.  He  emiihasised 
the  necessity  of  stall'  engineers  Ipeing  orgiinised  in  vii-w  of  thi^ 
threat  of  the  E.T.I",  to  get  all  electrical  workers  into  its  ranks.  A 
strong  Committee  was  formed  to  organists  the  Bristol  and  West  of 
England  power  station  engineers.  The  secretary  of  the  new  branch 
is  Mr.  F.  .1.  Elliott,  :^,  Gleua  .\ venue,  Knowle,  Bristol,  who  will  be 
glad  to  have  inquiries  from  prospective  members  who  Were  unable 
to  attend  the  Bristol  meeting. 

The  Royal  Society. — The  Royal  Society  has  awarded  the  Copley 
Medal  to  Prof.  H.  A.  Lorentz,  of  Leyden,  For.Mem.R.,S.,  for  his 
distinguished  researches  in  mathematical  physics  :  the  Rumford 
Medal  to  Prof.  Charles  Fabry  and  Dr.  Alfred  Perot  (jointly)  for 
their  contributions  to  optics  ;  and  the  Hughes  Medal  to  Mr.  Irving 
Langmuir,  of  Schenectady,  for  his  researches  in  molecular 
physics. 

Rontgen  Society. — A  meeting  of  the  Society  will  be  held  on 
Tuesday  next,  December  Srd,  at  7. HO  p.m.,  at  King's  College 
Hospital,  Denmark  Hill,  S.E.,  when  there  will  be  a  visit  to  the 
Radiographic  and  Electro-Therapeutic  Department.  Demonstra- 
tions of  the  appar.atus  will  be  given.  Members  of  the  Institution 
of  Electrical  Engineers  are  cordially  invited  to  be  present. 

The  Encinberini;  Society,  at  Bradford,  last  week,  discussi^d 
reports  on  "  Electric  Power  Supply  in  Great  Britain  "  by  the  Coal 
Conservatiim  Sub-Committee  and  by  the  Board  of  Tra<le  ( lommittee. 
The  chairman  CMr.  Walter  Leach)  said  it  was  generally  admitted 
that  nothing  could  contribute  more  to  the  successful  reorganisation 
of  indu.stry  than  a  plentiful  and  reasonably-cheap  supply  of  electric 
power.  Prof.  Charnock,  of  the  Textile  Department  of  the 
Technical  College,  opened  the  discussion,  demonstrating  the 
wasteful  nature  of  the  processes  involved  in  power  production. 
The  views  of  successive  speakers  indicated  the  feeling  that  the 
reports  were  simply  the  opinions  of  the  members  of  the  Committees, 
no  evidence  ijeing  adduced  in  support,  and  the  reports  met  with 
opposition.  The  discussion  was  jpostponeil  until  December  Kith, 
when  it  is  hoped  that  several  electrical  authorities  will  be  present. 

Last  week  a  lecture,  illustrated  by  lantern  slides,  on  "  The 
Application  of  Electricity  at  Douglas  Castle  Colliery,"  w.as  delivered 
by  Mr.  Robert  Crawford,  the  manager,  at  the  Douglas  Hall. 

Institution  of  Electrical  Engineers. — At  the  opening  of  the 
meeting  on  Thursday,  last  week,  the  President  (Mr.  Wordingham) 
briefly  addressed  the  members  on  the  subject  of  the  collapse  of 
Germany  and  the  vindication  of  the  cause  of  righteousness  and 
freedom,  after  which  a  verse  of  the  National  Anthem  was  simg. 
A  votfe  of  condolence  with  the  relatives  of  the  late  Mr.  Llewelyn 
Preece  was  passed.  Mr.  .1.  H.  Shaw  then  read  his  paper  in 
abstract  ;  the  di-scussion  is  reported  elsewhere  in  this  issue. 

Mr.  Wordingham  raised  a  question  as  to  the  most  desirable  hour 
at  which  to  commence  the  meetings,  and  it  was  decided  to  take  a 
postal  vote  on  the  subject. 

Mr.  Shaw's  paper  was  also  discussed  at  the  North-Western  Centre 
on  Tuesday  last. 

Fatality. — The  Rotherham  Borough  Coroner  held  an 
inquest,  last  week,  relative  to  the  death  of  Charles  Morris  (ISO, 
electrician  s  labourer,  who  was  found  dea<l  in  the  Glasshouse  Street 
sub-station  of  the  Corporation  electricity  works.  The  widow  stated 
that  she  went  with  her  husband's  breakfast  about  i».30  a.m.,  and 
discovered  that  he  was  dead.  He  waa  bending  forward,  and  his 
head  was  apparently  held  up  by  something  against  which  he  had 
fallen.  The  mains  engineer  stated  that  the  pressure  was  H.OOO 
volts  alternating.  Morris  had  sufficient  technical  knowledge  to 
know  the  danger.  The  mans  dinner  wa^fotmd,  and  it  waa  sup- 
posed  that   death    took   place    the    previous   day.     A    verdict   ui 

Accidental  death  '  was  returned. 
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British  Scientific  Instrument  Research  Association.— 

This,  one  of  the  earliest  Associations  formed  under  the  scheme  of 
the  Department  of  Scientific  and  Industrial  Research,  has  secured 
premises  at  2li.  Russell  Sfjuare,  W.C.  1.  where  offices  and  research 
laboratories  will  be  equijiped.  The  first  chairman  of  the  Associa- 
tion was  Mr.  A.  S.  Esslemont,  whose  recent  lamented  death  hiis 
Iwen  a  severe  loss  to  the  Association.  The  Council  has  elected 
Mr.  H.  A.  Colefax,  K.C.,  Jia  chairman  to  fill  the  vacancy.  The 
vice-chairiiian  is  Mr,  Conra<l  Beck,  C.B.Vj.,  to  whose  energy  and 
jiorsonal  influence  is  largely  due  the  successful  formation  of  the 
.\s80ciation.  We  are  informed  that  almost  all  the  leading  optical 
and  scientific  instrument  manufiicturcrs  are  members.  The 
.Pepartment  of  Scientific  and  [ndustrial  Research  is  represented  by 
Major  C.  J,  StewMt,  Capt.  F.  ().  Creajrh-Osborne,  R.X.,  C.B..  Mr, 
S.  \V.  Morrison.  (),B,E„  Col.  R.  E,  Home,  D,S,0.,  R,A„  and  Mr. 
Percy  Ashley.  The  Council  has  recently  co-opted  as  members  of 
its  body  the  Hon.  Sir  Charles  A.  Parsons,  F,R,S,.  and  Prof.  J.  W. 
Nichol-son,  M.A.,  D.Sc,  F.R,S.  Sir  Herbert  Jackson,  K.B,E,,F,R.S., 
F.l.C,  has  been  appointed  Director  of  Research,  and  Mr,  J,  W, 
Williamson,  E.Sc.,  .secretary  of  tb»Association. 

Parliamentary.  —  /.'"//"/  . l.s.svw/.  —  The   to] lowini:   ,\cL.s 

have  received  the  Royal  Assent  : — 
Ttmninalioli  of  the  Present  War  (Delinitioii)  Ai;l,  WIS, 

Hefence  of  the  Realm  (JCmployment  Exchanges)  Act,  3918, 

Wages  (Temporary  Regiilationi  Act,  I'JIS, 

Ministiy  of  Munitions  Act,  1018. 

tioeal  Government  Board's  Provisional  Orders  t'onlirraatinii  Ad:-  iN'ir^.  'J, 
3,  7,  and  8). 

t'lyde  X'alley  Electrical  Power  Order  Cunfinnatioii  Act,  I'.Hx. 

ijinidon  United  Tramways  Act,  11(18. 

A/i/)liridiims  fur  Piiwerx. — The  I.tuiilini  (i,i:iite  during  the  past 
week  has  contained  notices  of  application  for  "the  following 
powers  :— 

'rhtinies  Ovetni  Wharf  atul  lltiilirtnj. — New  company  to  construct 
wharf,  railways,  and  other  works,  electric  generating  stations. 
work  railways  by  sU'am  or  electricity,  supply  electrical  energy,  >V.c. 
(Parliamentary  agents,  Dyson  &  Co..  2;i,  Abingdon- Street,  S.W.  1.) 

MiinclicMrr. — Corporation.  Further  works  in  connection  with 
electrical  generating  station  at  Davyhulme. 

I.rrrh. — Corporation.  Powers  to  extend  the  city  to  include 
Middleton  ;  tramways  and  electrical  powers. 

C/ie/ixfiiir. — Chepstow  E.L.  and  Power  Co.  Powers  to  extend  its 
supply  to  the  rural  district  of  Lydney. 

Tijnniiiiiilh. — Corporation.  Power  to  construct  and  rim  trolley- 
vehicle  system  :  agreements  with  Newcaatle-on-Tyne  E.S.  Co.  and 
Northern  Counties  Electricity  Supply  Co.  re  supply  of  elec- 
tricity, kv,. 

/Ihii-l/iiinL — Cni'iioration.  Powers  to  jici|uirc  undertaking  of 
lUackpool  and  Fleetwood  Tramroad  Co. 

Sfrcf/iird.—V.D.C  Extension  of  electric  supply  area;  further 
liinvers.  kc. 

Shethfld.  —  Corporation,  Powers  for  .several  new  Inimway 
srctions,  , 

Stiiclihni-(m-Tees. — Corporation,  I'owers  to  construct  and  run 
new  tramways,  motor-'buses,  <.tc. 

Mhhlleshrdiiiih. — Corporation.  Powers  for  new  tramways,  JroUey 
vehicles,  purchase  of  Imperial  Tramways  ;  agreements  with  electric 
supply  companies,  A;c. 

Petrol- Electric  Vehicles. — The  various  s^ystems  of  trans- 
mission which  are  commonly  classified  as  petrol-electric,  but  most 
of  which  ought  more  accurately  to  be  described  as  electric  or 
electroniiurnetic,  may,  says  the  Comniprrhil  lUntnr,  take  a  more 
prominent  place  in  the  future  than  they  have  yet  held.  Such 
systems  undoubtetUy  have  considerable  advantages  in  connection 
with  road  trains  and  also  in  <;onnection  with  passenger  services 
where  frefjuent  stopiiing  and  starting  is  necessary.  The  smooth 
;vcceleration  given  by  an  electric  transmission  affords  a  reason  why 
its  opportunity  of  becoming  popular  is  to  be  found  particularly  in 
connection  with  omnibus  services  rather  than  with  goods-carrying 
vehicles  of  normal  capacity. 

The     Batti-Wallahs'     Anti-German      Propaganda.  — 

To-night  at  i5.:iii  o'clock,  at  the  Holborn  Restaurant,  there  will  be 
a  dinner  of  the  Batti-Wallahs'  Society,  after  which  members  will 
discuss  the  campaign  in  favour  of  boycotting  German-made  goods 
upon  which  it  is  proposed  that  the  Society  shall  embark  in  con- 
junction with  the  Merchant  Seamen's  League.  The  present  outline 
of  the  scheme  is  that  with  the  approval  of  the  League  an  electrical 
branch  should  be  formed  to  organise  the  industry  and  act  as  a 
8e<;ond  line  of  defence  in  the  Leagues  campaign  against  the  inva- 
sion of  British  markets  by  German-made  goods.  After  members 
have  had  an  opportunity  of  expressing  their  views  in  a  quite  in- 
formal way,  a  Sub-Committee  will  be  appointed.  Those  who  wish 
to  be  present  at  the  dinner  should  'phone  Mr.  A.  J,  Greenly,  the 
Hon,  Entertainment  Secretary,  "Gerrard  7587  "  ;  "Regent  Stitil.  " 

The  E.T.U.  and  Industrial  Councils. — The  Manchester 

Dally  JDixputch  states  that  a  ballot  is  being  taken  by  the  Electrical 
Trades  Union,  the  United  Machine  Workers,  the  Joiners,  and  semi- 
skilled and  unskilled  Unions  on  a  scheme  for  the  formation  of  a 
National  Joint  Industrial  Council  for  the  electrical  contracting  in- 
dustry. Its  object  will  be  to  secure  the  largest  possible  measure  of 
joint  action  between  employers  and  workpeople  for  the  develop- 
ment of  the  industry  a«  a  pari  of  national  life,  and  for  the  improve- 
ment of  the  (Renditions  of  all  engaged  in  the  industry.  Among  the 
more  specific  objects  will  be  regular  considerations  of  wages, 'hours, 
and  working  conditions,  measures  for  regularising  production  and 
employment,  consideration  of  machinery  for  the  settlement  of 
differences,  and  the  establishment  of  District  Councils  and  Works 
Comiaittfces, 


Transport  Facilities    in    the    United    Kingdom. — The 

Select  Committee  on  Transport  has  issued  a  second  rejiort  CNo.  1 36  ; 
price  Sd.\  containing  important  statements  of  opinion.  Dealing 
first  with  the  subject  of  the  railways,  the  Committee  points  out 
that  their  history  records  a  continuous  process  of  absorption  of 
small  undertakings  by  larger  ones,  followed  by  the  amalgamation 
of  the  latter,  the  tendency  being  towards  widening  the  area  of 
operation  under  a  single  management,  and  putting  an  end  to 
uneconomical  competition.  The  trend  is  to>vards  the  jKiint  where 
a  single  system. will  have  been  established,  and  "  springs  from  the 
natural  desire  of  the  men  who  control  the  railways  of  the  country 
to  carry  on  the  business  of  railway  management  in  the  most 
efficient  and  economical  manner.  This  desire  is  one  with  which  it 
is  impossible  not  to  sympathise.  It  appears  to  be  inherent  iu  the 
conditions  in  which  all  large-scale  modern  businesses  are  conducted, 
and  it  is  extremely  doubtful  whether  it  can,  or  should,  be  resisted," 
During  the  war  the  railways  have  remained  under  the  management 
of  their  own  directors,  subject  to  the  control  of  a  Railway  Execu- 
tive Committee  of  12  general  managers,  unification  of  manage- 
ment being  thus  effected  without  unification  of  ownership. 
The  high  efficiency  witnessed  in  the  working  of  the  railways, 
in  spite  of  the  greatly  increased  demands  of  the  very  large 
Government  traffic  and  the  increased  volume  of  both 
passenger  and  goods  traffic,  is  attributed  by  the  Committee 
to  the  patriotic  exertions  of  all  concerned,  and  it  is  stated  that  the 
British  railway  service  has  been  superior  to  that  of  any  of  the 
other  Ijelligerent  countries.  Evidence  was  given  before  the  Com- 
mittee by  members  of  the  Railway  Executive  Committee  to  the 
effect  that  if  a  policy  of  unification  of  managemeut,  combined  with 
a  pooling  of  assets  of  the  railway  companies,  were  adopted,  it 
should  be  possible  to  give  the  public  better  service  at  less  cost. 
The  Committee,  therefore,  considers  it  desirable  that  there  should 
be  a  unification  of  ownership  ;is  well  as  of  management  of  the 
main  railway  systems  ;  whether  the  State  or  one  large  joint-stock 
concern  owns  the  railways  is  regarded  a4  immaterial.  'This  is  the 
only  way  by  which  large  economies  can  be  effected.  Moreover, 
war  conditions  and  the  complete  elimination  of  competition  have 
revolutionised  old-established  methods  of  operation,  and  introduced 
problems  which  "seem  to  require  solution  by  some  process  of  con- 
tinued unification.''  Hence  the  Committee  arrives  at  the  conclusion 
"  that  the  main  railway  sy.stems  of  the  United  Kingdom  should  be 
brought  under  a  unified  ownership  and  managed  as  one  system  " 
if  the  internal  transport  facilities  are  to  be  developed  and  improved 
with  efficiency  and  economy,  and  "  with  due  regard  to  the  interests 
of  the  proprietors,  the  railway  staffs,  and  the  general  community," 

The  waterways  are  unimportant  in  comparison  with  the  railways, 
though  they  jiossess  a  total  mileage  of  1,670  miles,  as  compared 
with  the  railway  mileage  (firsl  track)  of  33, '.Ul  miles.  During 
the  war  they  Iiave  relieved  the  railways  of  a  considerable  volume 
of  heavy  traffic.  "  Further  amalgamation  of  ownership  woidd  be 
advantageous  here  also.  Road  tiansport  should  be  encour,iged  and 
extended,  esiiecially  in  agricultural  districts,  but  the  Committee 
has  not  been  able  to  pursue  this  subject  far. 

In  Part  III  of  the  report  the  Committee  lays  stress  on  the 
unanimity  with  which  a  policy  of  unification,  or,  at  least,  amalga- 
mation, has  been  advocated  by'  previous  Royal  Commissions  on 
transport  facilities,  and  considers  various  methods  of  organisation, 
concluding  that  the  organisation  of  the  transport  .'igencies  of  the 
country — particuhtrly  the  railways — cannot  be  allowed  to  return  to 
its  pre-war  position.  In  Part  IV  the  question  of  efficient  Govern- 
ment su|)ervisiQn  and  regulation  is  briefly  considered.  In  Part  V 
it  is  stated  that  Mr.  A.  W.  Gattie's  company  wishes  to  erect  an 
cxjierimental  plant  to  carry  out  tests  of  his  system  on  a  practical 
scale,  and  the  Committee  recommends  that  the  company  be  allowed 
to  raise  new  capital,  amounting  to  £100,000,  for  this  purpose. 
The  proposals  of  the  Royal  Commission  on  Canals  are  regarded 
by  the  Committee  as  calling  for  most  convincing  evidence 
of  utility  before  a  sum  of  £38,000,000  is  expended  on 
the  improvement  of  property  which  is  at  present  valued  at 
i;  6,01  M  1,000.  but  the  Committee  concludes  that  outlay  on  a  more 
modest  scale  to  maintain  and  improve  the  existing  waterways 
would  be  justified.  Further  inquiry  is  recommended.  In  this  con- 
nection the  Committee  points  out  that  the  national  scheme  of 
electricity  supply,  by  profoundly- modifying  the  course  of  internal 
coal  traffic,  will  reduce  the  need  for  canal  transport  facilities  for 
coal  for  power  production  at  inland  centres.  Part  VI  deals  with 
the  report  of  a  Sub-Committee  on  Irish  waterways  and  harbours, 
and  recommends  immediate  imiuiry  with  a  view  to  the  speedy 
execution  of  a  number  of  valuable  improvements,  and  that  the 
existing  unified  control  should  be  maintained  until  new  arrange- 
ments have  been  made  for  the  reorganisation  of  the  Irish  railways 
and  waterways.  The  report  is  accompanied  by  a  number  of 
appendices, 

E.T.U.     Concert.  —  The     London     Station    Engineers' 

Branches  of  the  Electrical  Trades  Union  will  hold  a  concert  in  aid 
of  their  Benevolent  Funds,  on  Thursday.  December  .5th.  at  the 
Surrey  Masonic  Hall.  Camberwell  Xew  Road,  commencing  at  7  p.m. 

German    Scientists. —  Are    They    Repentant  ?— Ad 

evening  paper  says  that  members  of  the  scientific  bodies  of  the 
.Mlicd  countriph  have  b«<cu  holding  a  conference  in  Paris  to  decide 
the  attitude  to  he  wlopted  towards  German  scientist!!.  The 
utterances  of  some  of  them  shortly  after  the  war,  concerning 
England  and  Englishmen,  will  not  soon  be  forgotten. 

Patent  Application. — The    Univereal   Turbine   Co.    has 

applied  for  the  restoration  of  Patent  No.  614/13  (.' Improvements 
in  fluid  pressure  or  steam  turbine  engines  ").  granted  to  Reginald 
Haddan,  Notices  of  opposition  must  b6  filed  before  January  "7th, 
1919. 
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Openings  for  British    Electrical  Trade    in  Holland.— 

Uiiriiii:  tho  last  few  weeks  we  hiive  received  comiiuinKiitious  troni 
several  correspondents  in  Holland  and  Belgium  who  have  had  con- 
sidenible  experience  of  the  electrical  business  there,  and  are  im- 
i.ressci  with  the  excellent  prospects  for  British  electrical 
iimnnfftctures  in  Holland  and  the  Dutch  Colonics.  They  are  dis- 
apvwinled  thai  their  previous  efforts  to  induce  our  firms  toeslaWisii 
.onnei-tions  have  failed,  but  they  think  that  now  that  Germany  is 
Ihoroiighly  l)eaten  British  uianufacturers  will  he  free  to  enter  into 
'•neapeinentfl.  One  of  our  corresixjndents  was  for  eiffht.  years  a 
travelline salesman  iuelretrical  lines  on  lichalf  of  Continrnlal  tirnis, 
hasexcellenl  connections,  ami  knows  the  requirements  of  the  Dut<.'.h 
market.  We  shall  be  jileased  lo  forward  letters  to  him  if  Ihoy  arc 
addnflsetl  "  X,"  care  of  The  Editor,  Elkctrk-ai.  Rkvikw. 

Our    Electrical    Duty    in     Belgium. -<'oniiiiuiii<itLi(ms 

ica.-h  us  from  lime  lo  iimr  from'  corrcsiHiiidents  who  arc  inlfirest^-d 
in  the  future  of  the  electrical  industry  in  Belu'iuni.  It  app^"™ 
that  while  the  country  was  occupied  by  the  enemy,  British  firms 
were,  more  or  less  naturally,  indisposoil  to  make  definite  arranfrc- 
mcuts.  Probably  recent  events  will  have  altereil  that  attitude,  for 
we  shall  re<|uire  lo  do  all  that  lies  iu  our  i)Owcr  to  enable  Uelcian 
traders  and  mauufacturei-s  to  re-establish  their  commerce  and 
industry  a«  rapidly  as  jiossiblc.  The  fear  has  Ijeen  expressed  to  us 
lately,  as  it  was  with  considerable  force  by  Belgian  electrical  men 
who  came  lo  this  country  soon  after  tho  outbreak  of  war,  that 
Bcliriura  will  be  driven  into  the  arms  of  those  with  whom  her 
people  do  not  desire  to  trade,  unless  we  arc  prepared  to  tsUce  a  full 
share  in  supplying  their  wants.  An  alliance  between  British  and 
Belg^iau  electrical  men  is  prreally  to  be  desired,  and  tho  present 
conditions  seem  to  us  to  make  the  time  ripe  for  it.  There  must  be 
many  Belgian  electrical  engineers  and  travellers  who  could 
etliciently  represent  British  maniUacturers  there,  and  we  hope  that 
the  matter  will  receive  that  prompt  and  serious  attention  which  it 
deserves. 

Appointments  Vacant.— Charge  engineer,  for  the  Alloa 
Corporation  Electricity  Department.  See  our  advertisement  pages 
to-day. 


OUR    PERSONAL   COLUMN. 

Tlis  Editors  iiirite  electrical  engineers,  whether  connected  with  the 
technical  nr  th«  commercial  side  of  the  profession,  anil  industrij, 
also  electric  Iraiiiwai/  and  railway  o(fieials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  thsir  mnmmenls. 


Central  Station  and  Tramway  Officials.- Mr.  \\ .  C. 
Bl.xoN,  cDgiiietT  atul  iiiauager  of  tilt-  Kiliiuiiu<x,'k  CoiiK)ni- 
tiou  oiectricity  works,  haviug  beeu  olVeied  an  appointment 
at  St.  Helens,  the  Kilmarnock  Town  Council  has  iucreatial 
his  aalaj-y  to  £650  per  annum,  with  a  three  years'  agree- 
ment, in  order  to  retain  his  service-s. 

.\c*-.n'jpglon  Tramways  and  Electiicity  Committee  recom- 
mends tho  T.C.  to  increase  the  stila.ry  of  Mi-.  H.  Pilling, 
tramways  manager,  from  i'4(J0  to  i'SlX)  per  year. 

'I'he  (3oveutry  Ele<.-.tiicity  Committee  recommends  increases 
in  ,subi.ry  as  foUous  : — Ml'.  G.  TouuH,  eugineei"  and  maxiagei', 
from  M'M)  to  A'l.Ood;  Mr.  W.  J.  Mauston,  assistant  mainag<'r, 
Irom  ,i'4fH»  lo  J:'.5(XI;  Mr.  E.  V.  Newuoi.p,  cliief  c\r\\  a.iid 
areountvint,  M'-i'S)  to  i;4tlO-,  Mr.  .1.  K.  Suthkkland.  .station 
.'•u|)erintendenl-.  from  i.'i'i")  to  ±'8.50.  The  SaJarios  Couimittct;, 
after  considering  the  recomniendabious,  ha.\e  adjourned  the 
iriutter  for   further   inquiry. 

Out  of  114  aippiiwiiits  for  tlic  liost  of  burgh  electrical  en- 
gineer at  Stirling  (itJiW),  thi^ee  ha.ve  been  selected  for  further 
i.onsideraitioD. 

General.— According  to  the  Times,  the  .\ca<lemic  Council 
ol  the  Senate  of  London  University  last  week  reporter]  tho 
lesignatiou  by  Sir  Herbert  Jackson,  P.R.S.,  in  view  of  his 
apix>intment  as  Director  of  the  British  Scientific  Instniment 
K-eseji.rch  A-sisociiation ,  of  the  Daiiiell  Professorship  of  Che- 
niLstry  attachetl  to  King's  College.  Tho  Senate  conferred 
u|)on  him  the  title  of  "  Emeritus  Professor  of  Chemistry,  in 
the  1,'niver.sitv  of  Txjndon,"  and  appointed  as  his  successoi' 
l.i<-u,l.-CV)lonel   A.   \\.   Oossley.i  C.M.G. 

Mr.  Do.VAi.Li  McNicoL,  for  nine  years  Uv--si&taiit  engiueei 
of  tho  Poslal  Telegraph  Cable  Cij.,  New  York,  on  Ootoljer 
'ilst  became  editor  of  the  Telegraph  and  Telephone  Age,  iu 
accession  to  the  late  Mr.  T.  R.  TaltavaU. 

Cf>uncillor  G.  A.  Hasemer  has  been  elected  ehaiixnan,  and 
Councillor  \V.  R.  Power  vkie-cliairman,  of  the  Plaekney 
Electricity  Committee. 

.■Mdennan  J.  P.  Smith,  chairman  of  the  Bari'ow  T.C.  Elec 
tricity  Committee  since  1899,  ha.s  resignefl  his  memlH'r.shiii 
of  the  Council  after  '27  yeurs'  service. 

.Viv-ording  to  a-  daily  jjaper.  Signor  Alberti)  I'inELt.i,  nf  llir 
Italian  Ministry  of  Munitions,  has  an"ive<l  in  Ijoiulon  lioni 
Rome 

On  Saturday  last  at  the  Simplex  Co  's  ivorkt  m  Birming- 
ham. A[r  J.  F  AviLA-  was  presented  with  a  weatlier  c!a.ss 
bv  the  workpeople  and  staff  Mr  T  Birkett.  who  made  the 
presenta-tion.  said  that  the  Simples  manufactures  had  been 
^'el!  mamtamed  dunng  JLr,  .\ Vila's  administration  throushou't 
th»=  ivar  period.  He  was  no:'  rptmning  to  take  up  hi.s  old 
position  a.s  Ix.mdon  and  South  of  England  nianagi-r.  Mr. 
Avila,  in  replying!  .said  he  was  convinced  that  the  tiouble.s 
of  peace  were  trot  likely  to  be  greater  than   those  of  war. 


He  was  confident  from  his  c.\ijcriciuc  at  the  work.s  that  they 
would  be  able  to  s;i.tisfactorDy  lueet  tho  reconstruction  i>eriod. 
Roll  of  Honour.— Corpoiul  W.  FAiiQUHAiksoN,  li.E., 
attyche<l  R.N.D.,  an  apprentic-e  with  Mes.si-s.  Ijtmdon  Bl■^)^., 
ele<-tiicians,  Dundee,  has  been  awai-ded  the  Military  Metlal 
for  maintaining  connnunication  and  laying  lines  under  heavy 
.■-heJl  jjre.  He  was  awarded  the  Merit<u'ious  Service  Me<lal 
in   .lune  la*it. 

Gunner  G.  E.  BiRSCOUOH,  who  has  been  killed  in  action . 
was  employed  by  Mcsssrs.  Dick,  Kerr  &.  Co.,  bid..  Pi^vston 

Private  .1.  \V.  Neild,  King's  Livorixiol  Hegiment,  who. has 
died  in  hospital  at  Wa.iTiugton  from  pneiiinonia,  was  em- 
ployed by  the  Britii-h  \\e,s1ingh'ou.s<>  (Vi.,   I,l<l.,  TrnlVord  I'ii.rk 

I jance-Corixnnl  E.  .1.  Eowi;,  .Manclicsk'.r  Regllul^rll,  who 
lias  died  of  woiiiuLs,  vi-as  cnipl<>ye<l  by  tlic  CciktiiI  lOlcclrii- 
Co.,    l,ld.,   Munchcstcr. 

Privaite  H.  .'Vndrew,  .R.E..   who  has  died   Irimi   piu- iii;i. 

at  Chol>slo\v.  wa-s  a  former  employe  in   llie  Sahoid  Coriiora- 
lion   <>lei-tiicity   deixiirtnieiit. 

St.;itl'-l.ieutenant  Bash,  EuER'ff).N  CooK,  who  died  of  pneu- 
monia at  the  Olficei-s'  INmI  Crass  Hospital.  l>cvi/x'S,  Wilts., 
on  November  7th.  at  the  age  of  '2*2,  joined  the  Army  la.t<^  in 
1915,  and  received  his  eonuiiission  in  Eraiux-  (Virly  in  I9lti. 
lie  was  invalided  home  late  in  that  year  stitfering  from  shell 
.shock  and  gas  (wisoning.  Subsequently  ho  received  a.  stiill 
appointment,  and  was  engaged  on  intelligence  w'ork  ait  home 
iiiid  abroad.  He  was  an  aceomi>lished  linguist,  and  cxi>ert 
lit  all  maitters  in  connection  willi  wireless  tel<'graphv.  being 
sl^iitioned  at  the  Army  ^\l^^ll^,s  Sliilimi.  Devizes,  when  he 
died.  Mc  was  maiTied  at  l.ievizes  liisl.  .lune.  Before  the  war 
he  went  through  various  tlepartmcnts  a.t  the  Peel-Conner. 
Telephone  Works,  Ltd.,  Sa.lford,  and  the  Cieneral  Elci'.tne. 
Co.,  Ltd..  Manchester,  and  when  he  joined  the  -\rmy  was  in 
tiic  engineering  and  cable  department  of  Messrs.  Charles 
Macintosh  &  Co.,  Ltd.,  Manchester.  Ho  was  the  eldest  son 
of  Mr.  W.  H.  Cook,  purchasing  agent  of  the  Peel-Coniuir 
Telephone  Works,  Ltd.,  who  has  been  ui  the.  employ  of  the 
General  Electric  Co.,  Ltd.,  and  its  associated  companies  for 
upwards  of  30  years. 

Sapper  W.  E.  Walsh,  R.E.,  who  has  died  from  |>leuri,sy 
III  II  Birkenh«id  hospital,  was  an  ein])loyc  of  the  old  Na.tiouaJ 
Telephone  Co.,   at  Wakefield  '<iud   Dew.sbury. 

Driver  B.  Gough,  R.PI.A.,  formerly  the  ele<5tri(ul  engineer 
at  the  Brighouso  Empire,  and  later  with  Messrs.  Brookes, 
1/td.,   Halifax,  has  died  of  pneumonia,  in  France. 

Wireless  Operator  J.  \V.  !-'ummeus,  R..\.P.,  has  died  in 
h(«siiit«l   ;\i   Rouen   from   bronchial   pneumoni;i. 

Private  C.  Lsirr.  who  has  died  in  ]<Va.nee  from  bronchial 
jmeumonia,  was  formerly  in  the  employ  of  Mr.  Dunn,  elm- 
trical  engineer,  of  Raiusgate. 

Sergeant  H.  Eastwood,  M.M.,  who  has  fallen  i.n  action, 
was  on  the  staff  of  the  Yorkshire  Electric  Power  Co.,  Rjivens- 
thonx^. 

Gunner  S.  Smith,  R.F.A.,  who  has  died  of  wounds  and 
gas  poisoning,  was  on  tho  staff  at  tlie  Rotherhain  Corpora- 
tion electricity  works. 

Private  I.  B.  Taylor,  Northumberland  Pnsiliei's,  who  has 
di<Hl  of  wounds  in  Ibily,  was  an  electrician  in  tho  emplo\' 
of  Me,ssi-s,  Hudson,  Scott  &  Co.,  of  Carhsle. 

Stall'-Sergeant  .T.  Ii.  Prr(idson,  R.F.A.,  twice  mentioneil 
in  di.spatehes,  who  wais  killed  on  November  4t.h,  was  elif- 
trical  engineei-  at  Oaken.sha.w  Colliery,  Wellingtt>n,  Cf>.  Diir- 
lia.m.  Pncvion.sly  he  w;i»s  cngiocer  at  Bradley  shops  of, the 
Cou.sett  Iron  Co. 

Obituary. — Mr.  .7.  Leach. — Mr. -.Tohn  lx?ach,  of  Darweu, 
who  lias  died  at  tho  early  age  of  'M  years,  was  niaoiager  for 
.Mr.    TliouiaSi    Baatou,  i electricjil    engineer,    Blackburn. 

.Mr.  T.  Shelley. — The  death  U)ok  phi<:c  on  November  l-^lli 
of  Mr.  Thomas  SheUey,  who  was  fw  upwards  of  40  yea  is 
on  the  staff  of  the  LiveiTWol  Corfwraition  tramways. 

Mr.  W.  DiTCHFiELD.^The  death  occurred  recently,  afti-r 
a  brief  illness,  at  the  age  of  -38  years,  of  Mr.  W.  Ditchfield, 
electrician,   of   ,\iidlem    (Cheshire). 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 

Enj^lish  Hlectrical  Co.,  Ltd. — .Satisfaction  in  full  on  .\ov- 

tnilwr  4tti.   I91S,   of  dcbeiUure  ddtcd   1910  and    1!)1I.   seruilny   XIO.OUO. 

S.  C.  C,    Ltd.— Debenture   dated    November    11th.    1918, 

to  sef'ur*.  £1,750  charged  on  the  company's  undertaking  and  propcrtv.  pr.-s'i>i 
and  fuiure.  inrludinj;  uncalled  capital  .ind  ijoodwiil.  Holder:  .Mrs.  .K.  A. 
S|„  i„:,r.     1  li.'    Hall.    Harniondsvvorth,    Middlesex. 

Globe    Telejjraph    &    Trust    Co..    Ltd.    (7,465).— Canitnl. 

i...lllJ(l.ll(IU  in  i-1  shares  (2aO.OUO  pref.).  Return  dateii  Julv  lUlli.  lnl«.  l«l.li7 
[ii.f.  atid  181,1:37  ord.  shari-s  taken  up;  £138,115  paid;  riMiiaindcr  lonsirl-r.  .1 
a-    fnlh    paid       iMortgagcs  and    charges:    Nil. 

Cleveland   &    Durham    Electric    Power,    Ltd.    («y..53!ii. 

<  juital.  £'7U0.IXin  in  3.M.U00  prei  and  350.000  ord.  sliarfs  of  fl  each.  Refj'" 
ditid  .April  11th.  IMS  3?9.705  pref.  .and  157.600  ord.  shares  taken  up. 
€411.003  paid  oit  331.035  prcI.  and  79.06R  ord;  £80.302  considered  as  paid  f^n 
1,770  pref.  and  78,532  ord  Mortgages  and  chargK  :  £381.900  (including 
flO.OOd   issued    31  collateral    sccuntvl 

Genera!  Accessories  Co.,  Ltd.  (1041464). —Capital,  ,£3.'Xil"> 

in  1,580  fi  per  cent,  pref  f»30  .'.  per  cent,  pref  .  and  500  ord.  sbire';  o'  f 
each  Return. dated  .August  2«th.  I!>17  (filed  July  3'.>th.  IDISl.  fl.."iRn  paid. 
il.KIl    consider.rl    .,s    paid.       Mortgages    and    clMrges  ,     \il, 

Ely  Gas  &  Electricity  Co.,  Ltd. — .Satisfaction  to  tlie  ex- 
tern (>f  £.';0n  .>n  July  31st,  "1918,  of  debentures  dated  October  1st,  1908, 
securina    £3.900. 
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CITY     NOTES. 


Mr.  G.  Watson,  presiding  at  the  a.uniial 
Manaos  meeting  ou  November  15th,  baid  that  the 

Tramways  iiui>rovoment  in  the  net  caa'uiugs  wan 
aeid  Liglil  i-hietly  due  to  the  betle-r  rate  o£  exchange, 
Co.,  Ltd.  viz.,    |;i.Jd.   as  a.gain.sb   L'2(l.     Suiiiiiiarisiiig 

the  ivsults  of  the  traiiiways,  lighting,  and 
r.iii;,lnirtion  den>;wtmeuts,  he  isiid  that  the  general  <.-oni-hision 
liuiii  the  figures  was  that  the  busiucse)  had  neither  develoiH'd 
nor  diminished  to  any  a.pin-eciable  extent.  As  the  couipauy 
had  held  its  own  under  unfavomuble  conditions  a  ceiiaJn 
amount  of  couUdenee  in  its  future  was  rea.sonable.  .\  num- 
\trv  of  faets  were  advanced  to  give  supi'ort  to  sucli  expeeta- 
ii'ins,  A.  coutraet  had  been  entered  into  with  the  Man;l<>s 
!'  irbour,  Ltd.,  for  the  supply  of  electric  light  and  iN>\\ei'  to 
premises  and  equipment  of  the  harbour,  and  this  would 
IK-  into  eft'c«.!t  as  soon  as  certain  aiixiliajy  machinery  could 
iM>  shipiXMl  out.  The  value  of  stores  increa.sed  by  nearly 
L-'i.fKXl,  chieHy  repres<>nted  by  a  substantial  stock  of  wo<jd 
furl  aecumula,te<!  during  the  fa.vourable  season.  This  valu- 
.ihli'  Ms-set  would  <'n,-ililc  th(>m  to  keep  the  cost  of  current 
;j>ii(r;il  Inn  Ml  Its  |ii.-,Mi  1.  lu  level,  irresi)ective  of  coal  prices, 
wlihli  would  |'iu1imI'I\  niiiain  high  for  a  eousiderablc  period 
111  remote  placet,  like  Maaaaos.  They  could  not  expect  that 
the  ces.sH.tion  of  hastililies  would  be  conducive  to  an  imme- 
diate resumption  of  commerciaJ  activities  or  to  a  sudden  re- 
turn of  pre-wai'  pfosperity.  Quite  to  the  contrary,  districts 
like  the  Amazon  Valley  could  not  be  expected  to  react  before 
an  appreciable  lapse  of  time:  the  disturbance  of  trade  and 
industry  had  been  too  deep,  the  effect  on  the  population  and 
their  activities  too  serious,  to  warrant  the  ho|>e  that  condi- 
tions would  once  more  become  normal  without  passing 
through  a  transitoiy  stage  of  slow  and  gradual  improvement. 

The  adjourned  extraordinai-y  general 
British  meeting    of    the    preference    shareholders 

AVestinghouse  relative  to  the  re-arrangement  of  the  share 
Electric  and       oa.pital  was  held  on  Monday,  at  Hamilton 

Manufacturing  House.  Mr.  J.  Annan  Brvce,  M.P.,  whopre- 
Co.,  Ltd.  sided,  reminded  the  meeting  that  it  stood 

adjourned  for  the  purpose  of  hearing  the 
result  of  a.  oonler^uce  which  took  place  on  Thtu-sday  last  be- 
Iween  the  financial  group  which  waa  supiiorting  the  com- 
pany and  certain  representatives  of  the  preference  share- 
holders. He  said  that  at  the  conference,  after  a.  long  tlis- 
cussiou,  certain  concessions  were  made  by  Mr.  Dudley  Docker 
as  representing  the  tinancal  group,  and  following  ujxm  that, 
at  a.  conference  between  certain  of  the  preference  share- 
holders, it  was  decided  to  accept  the  tenns.  Those  tenns 
would  be  embodied  tirs-t.  of  all  in  one  imi>ortant  point  by  an 
iimendment  in  the  resolution  as  propo.sed  at  the  last  meet- 
iug,  and  a-s  regarded  the  other  ijuportant  point  in  a  new 
Article  of  Association.  The  first  of  the  concessions  that  was 
made  was  that  the  dividend,  ins-teiid  of  being  8  i>er  cent, 
simple,  should  be  8  jK-r  cent,  cumulative.  The  second  con- 
cession was  that  there  .s'hould  be  a  right  to  conversion  from 
preference  shares  into  ordinary  at  any  time  with  two  yesi.rs 
afteir  the  first  allotment  of  the  new  ordina.ry  shares.  Those 
were  two  very  important  cnmiessions.  One  very  gieat  obje<- 
tion  thait  was  rai.sed  by  Mr.  Herbert,  Smith  at  the  ksst  meet- 
Jng  wa«  thait  there  was  no  (-liance  imder  the  scheme  as  pro- 
posed of  the  preference  -shaj-eholdei-s  ever  seeing  back  the  £^> 
which  they  originally  subscribed  for  their  shares.  He  .should 
Kiy  that  at  pre.sent  not  more  than  a  quarter  of  those  who 
held  the  preference  shares  were  original  holders — many  had 
come  in  since  at  a  very  low  price,  and  quite  a  large  niunber 
would  do  extremely  well  under  the  an-angement  as  it  stood 
last  week.  However,  it  had  now  been  agreed  to  alter  the 
scheme  so  that  those  who  paid  a  Jow  j>iic«  as  well  as  those 
who  bought  high  woidd  for  two  years  after  t.he  first  issue  of 
■the  new  ordinary  shares  have  the  right  of  conversion  at  the 
rate  of  two  new  ordiiKiry  shares  for  one  old  proferience  share 
at  par.  He  concluded  by  fonually  proposing  the  I'esolubicrii 
as  follows  :  — 

Thdt  thi-i  niwlintj  of  Ihe  holders  of  (he  prefcicira-  sli.ires  of  tlii-  coni|);inv 
ts  that,  as  and  from  the  passing  by  a  separate  meeting  of  the  holder's 
shares  of  the  company  consenting  to  the  modification  of  the 
ttached  to  the  existing  ordinary  shares  by  the  con- 
v<_-rsion  oi  sucn  snares  into  preference  shares  ranking'  ptiri  passu  with  the 
existing  preference  shares,  the  rights  and  privileges  attached  to  the  prefer- 
ence shares  of  the  company  shall  be  modified  so  that  the  preference  shares 
of  the  company  shall  as  from  Decenibcr  31st,  1917,  be  .milled  pari  passu 
with  the  existing  ordinary  shares  to  a  cumulative  preferential  dividend,  al 
Ihe  rate  of  8  per  cent,  per  annum  on  the  amounts  paid  thereon  before  .im 
dividend  is  paid  on  any  new  ordinary  sliares  or  on  the  deferred  shares  nf 
Ihe  company  and  to  the  repaymoni  out  of  Ihe  assets  distributable  amongst 
ding  up  paii  tassH  with  the  holders  of  (he  existing 
company  of  t'2  a  sfiare  before  anv  sum  is  paid  in 
dinary  shares  or  of  the  deferre*!  shares  of  the  roin- 
the  profits  or  assets  of  the  com. 
.  llation    of    any    further    rights    no^y 

attached    to    the  .preference    shares. 

Sir.  Robert  Benson,  chaarmau  of  the  Merchants'  Trust,  m 
seconding  tbp  resolution,  remarked  that  his  i;ompany  wa.n 
the  largest  holders  of  preference  shares,  apart  from  Mr. 
Dudley  Docker's  finandal  group.  Proceeding  to  refer  to  the 
conference  at  which  he  was  present,  Mr.  Benson  said  that 
the  scheme  as  flow  agreed  upon  was,  in  hia  opinion,  a  fair- 
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rights    and    privilege; 


oidinary    shares   of    ihe 

resp<:ct   of    any    new    or 

pany,    but    to    no    further    participa 

I   pany.    and    hereby    consents    to    thi 


and  loa^onable  uuc  all  round,  autl  he  hoi->ed  it  wuuld  be 
acceptable  to  all  the  preference  shareholders.  He  repre- 
sented 10,000  shares  held  by  the  Merchants'  Trust,  who  were 
subscribers  under  the  original  prospectus,  and  they  had  never 
sold  a  single  share.  They  had,  ot  comse,  written  down  the 
\'alue  of  the  shares  in  their  books,  but  their  paramount 
object  wakS  to  get  the  whole  value  back  some  time  if  they 
possilily  could,  and  under  the  new  scheme  they  would  have 
the  chanc*  of  doing  so.  Mr.  Dudley  Docker  and  his  friends 
propo.s<-'x.l  to  create  five  milljtm  new  ordinary  sha.res  behind 
the  preference,  and  t<:»  issue  them  at  par  as  fast  as  the  necesei- 
tics  of  th<^  company  lor  new  electrical  plant  required  it.  He 
believed  tha.t  the  field  wa.s  oi)en  for  the  British  \Ve*.tinghouse 
Go.  to  develop  avs  a,  going  concern  upon  the  foundations 
alrotidy  laid,  especially  now  that  the  great  German  company, 
\vith  its,50  millions  of  caiiital,  was  not  likely  to  he  iiermitt<;(l 
any  longer  to  imder.sell  British  work  or  British  workmen. 
Kecoiistruction,  he  believed,  olfered  the  company  a  great 
oivportunity.  Very  .siX)U  there  was  to  be  ^n  issue  of  one 
million  ordinaj-y  shares  of  ^1  each,  and  the  subscription  wa.s 
to  be  guaranteed  at  par,  without  underwriting,  by  the  Metro- 
pohtan  Carriage  C!o.  That  million  was  to  be  followed  by 
other  amounts  as  further  capital  was  required.  Each  million 
of  capital  put  in  behmd  the  preference  shaies,  assuming  it 
wa^s  worth  0  i«ir  cent.  \K'V  annum,  meant  a  margin  behind 
them  of  ±'60,000  a  year,  so  tluit  when  the  whole  contemplated 
five  million  of  new  ordinary  share  capital  was  iss-ued  behind 
them  there  would  be  a  mangiu  of  i'yoO.CKX)  a  year  to  guaran- 
tee the  8  x>er  cent,  upon  their  cumulative  preference  shares. 
With  regard  to  the  right  of  conver.sion,,  the  main  differen<:e 
bctween  the  two  i)iirties  at  the  conference  was  o\er  Ihe 
length  of  the  option.  He  (Mr.  Benson)  wanted  a  free  option 
unlettered  by  time,  but  they  had  to  go  away  content  with 
an  option  for  18  months.  Later  on  however,  on  the  same 
evening,  he  saw  Mr.  Docker  again,  and  that  gentleman  volun- 
tarily raised  the  length  of  the  option  to  two  years  from  the 
date  of  the  first  issue  of  new  ordinary  shares,  and,  in  his 
opinion,  it  was  a  fair  deal.  Mr.  Docker,  in  the  offer  he  had 
made,  showed  that  he  recognised  the  value  of  the  support 
even  of  a  minority  who  were  in  his  power,  and  he  (Mr. 
Benson)  believed  that  if  they  all  ptiUed  together  as  a  body 
loyal  to  the  directors  and  the  management,  they  could  con- 
tribute to,  as  well  as  share  in,  their  succe.ss.  Mr.  Westing- 
house  was  a  great  inventor  and  a  great  mechanic,  but  he 
was  not  a  financier,  and  he  lost  his  money.  On  the  other 
ha.nd,  he  was  inclined  to  think  that  Mr.  Dudley  Docker  was 
a.  money-maker. 

Mr.  Herbert  Shuth,  in  suiJiKuting  the  resolution,  saiti  that 
when  h<'  attended  the  confeivince  he  went  there  quite  natur- 
ally with  a  desire  to  suiTender  as  little  of  their  rights  as 
po.'s.sible.  and  to  get  as  much  as  they  iwuld  in  exchange — 
quit*  (vbviously  the  exa«.;t  reverse  of  the  attitude  of  tho.sc 
with  whom  they  had  to  confer.  He  could  only  say  that,  in 
his  opinion,  the  arrangement  which  had  been  come  to  was 
;i  thoroughly  reasonable .  one,  and  he  thought  that,  having 
regard  to  the  faot  which  Mr.  Benson  had  pointed  out,  that 
they  wore  in  a  minority,  tliey  had  been  received  very  fairly 
by  Mr.  Dudley  Docker's  financial  group,  and  the  tenus 
w-hieh  they  had  made  were  such  as  they  could  thoroughly 
-reeommeud    the  preference  shareholders   to   accept. 

Mr.  ^'AKl,l■'.i■  and  other  sharel»ohlers  having  spoken  in  sup- 
port of  the  r<isolution,  it  was  cariied   with  two  dissentients. 

Sub.sequently  the  necessary  resolution  to  ca.rry  the  scheme 
into  effect  was  passed  at  a  meeting  of  the.  ordinai"y  share- 
holdeis,  and  at  an  extraordinary  general  meeting  of  both 
classes  of  sha.rebolders  a  series  of  reisolutions  were  cartied 
alfering  certain  t>f  the  Articles  of  .'\.s.sociatioii  with  the.  same 
oi.iject  in  view. 

luternational  Light  &  Power  tit..  Lid.— Mr.  FoLLErr 
Holt,  presiding  at  a  meeting  of  shareholdeiis  in  London, 
said  that  there  had  been  no  break  in  the  steady  growth  of 
the  business  of  the  Oar-acas  imdertaking  since  it  was  acquired. 
The  number  of  connections  to  the  electric  supply  mains 
was  in  excess  of  I'iW,  which  was  a  high  figm-e  for  a  South 
Amfcricau  city  of  the  size  of  Garaoas,  and  the  maximum  had 
not  been  reached.  A  dividend  ou  account  of  accnietl  arrears^ 
equivalent  to  two  quarters  at  the  rate  of  (J  l>er  cent,  per 
aunum  hatl  just  been  paid  to  the  preference  shaaeholders, 
and  the  boaid  was  coiLsidering  how  to  deal  with  the  remain- 
ing ariears.  During  the  war  they  had  iwsbed  through  very 
diflicult  times,  and  he  expressed  their  thanks  to  Messrs.  J. 
G.  White  &  Go.,  Ltd.,  who  had  looked  after  the  technical 
manag,(?ment  of  their  subsidiaries  and  controlled  them  with 
care  and  skill,  bringing  them  through  into  compaiutivc 
.s;ifety.  The  diainnan  asked  .sliareholders  to  sign  proxies  for 
use  at  the. annual  meeting  in  Toronto  on  December  30th. 

"VV'esterii  Telegraph  Co.,  Ltd.— The  report  to  June  at(tli, 
1018,  .slates  that  the  rtneutic  was  f  l,l(>j,911.  and."  the  work- 
mg  exiieuses  were  i'.j'J8.60-J.  -\tter  providing  JJ3'2,747  for 
debenture  stock  interest  and  £385,621  for  income-tax  aad 
excess  pa-ofits  duty,  £519,041  remains,  nlus  £35.433  brought 
forward.  £'250,000  has  been  transferred  to  general  reserve. 
£30,00(.i  to  land  and  buddmgs  depreciation.  f.DO.OOO  k>  main- 
tenance ships  re.serve  fund,  i'iT.fiOO  to  provision  on  account 
of  investment  fluctuations.  The  total "distnbution  for  the 
year  (dividend  and  biimis|  is  8  per  cent.,  free  of  ta.x.  leaving 
£.33,130  to  carry  forwaid.  Sir  J.  Denisou  render  hjis  been 
elected  chaiiTuau. 
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Bogota  Telephone  Co.,  Ltd.— I  ho  ropoil  to  June  mh, 
I'Jlo.  states  that'  tho  equipnieiit  ;it  Bogota  ha.s  Ixvn  main- 
tained in  an  eUidont  cxuidilion.  'Hie  c-ompitny  lias  been  for- 
tunate in  being  able  to  proceed  furthox  \wth  tlio  in-stAUation 
of  the  additional  plant,  m  spite  of  the  difficulty  in  exporta- 
tion. It  is  booed  that  the  new  capital  e.\peaiditure  uivolvcd 
will  enable  thd  ioini>juiy  to  iiniHove  the  system  iind  moot 
the  tleiiiands  for  ,s<rvic<^  at  an  <vijly  date. 

Monte  Video  Telephone  Co..  Ltd.— .Aflor  provndinji  for 
all  diargtw.  income  tjix,  ami  eXLV--«  prolits  duty  the  net  pmfafc 
for  the  ve:ir  endorl  ,lulv  :ilst,  lObS,  was  i;-i7.7.S(l,  against 
i;-J6,3'il.  '£»;,:);«  was  bmught  fonvaid.  .\ftcr  applyinj;  .i'S,(XXJ 
to  depreciation  of  pio|H<ity  aJid  plaii\,  tran.-ifeinnfi  ,i;'.),(HKl  to 
reserve  for  renowaLs,  adid  jwyiiif;  tiual  diviiU^nds  of  ;i  pej 
cent,  free  of  tax  on  the  ordinary  sliaies,  iiiakin«  C  per  cent, 
for  the  yesir,  £S,i'^  remains  to  Ik;  c;u-ried  forward. 

Callender's  Share  &  Investment  Trust,  Ltd. — .'V  finimcial 
paper  ajmounces  a  dividend  of  M  per  cent.  (8  2-.0d.  per 
.4iaie).  less  iiic™iie-t.!ix,  for  the  half-ycsir.  making  6  per  cent, 
for  the  year;  £500  to  resea-ve;  £741  written  off  preliminary 
expenses  and  cosrt  of  debcntui-e  stock  issue;  £5,305  forward. 

Siemens  Bros.  &  Co.,  Ltd. — .\ccordin}»  to  statements 
a.pi)e;iring  in  several  l/oudofi  evening  pap(MS  t;liis  compiUiV  is 
about  to  mate  a  public  issue  of  cupital  consisting  of  80,000 
shares  of  £5  each,  offered  at  iwr,  and  £500,000  debenture 
sUK-k   (4-1  per  cent.),  at  £6l  10s. 

British  Electric  Traction  Co.,  Ltd. — Dividend  on- the  6 
l>er  cent,  cmnulative  preference  stock  for  the  half-year  ended 
St-plt-mber  30th.  '^ 

Ruston  &  Hornsby,  Ltd Interim  dividend  on  the  ordi- 
nary shares  at  the  rate  of  u  pea-  cent,  per  annum  for  the  half- 
yeiir  ended  September  30th. 

J.  F.  &  G.  Harris,  Ltd. — Net  profit  for  year  ended  June, 
1918,  i'65.3,  plus  ±M'24  brought  forward.  Income-tax  and  pre- 
ference dividends  A'37'J;  directors'  fees  £75;  £32.5  carried 
forward. 

Chloride  Electrical  Storage  Co.,  Ltd. — Interim  dividend 
of  5  per  cent.,  free  of  tax,  on  the  oidinai?  shares. 

Power  Gas  Corporation,  Ltd, — Dividend,  6  per  cent., 
less  income-tax. 

Canadian  Western  Natural  Gas,  Light,  Heat  &  Power 
Co. — Dividend  3  per  cent,  for  the  year  ended  September  30th. 


STOCKS     AND     SHARES. 


Tuesday  Evening. 
\Aiiii.M_i  (lijyiees  of  noniiality  arc  noticeable  in  the  Stock 
Exchange  markets.  The  depression  in  prices  that  succeeded 
the  tirst  burst  of  enthusiasm  on  the  amiistice  news  has  been 
followed  in  its  tm-n  by  another  upwaad  movement,  and  by 
a  return  of  ixitter  business.  Protit-snatchers  were  soon 
cleared  out  of  the  way.  St-eady  investment  buyei-s  have 
taken  their  place.  Plenty  of  money  is  available  for  tempting 
secmities,  and  knowledge  of  this  is  no  doubt  responsible 
for  the  i-umours  as  to  lai'ge  nunibers  of  new  issues  being 
loady  for  subcaiption  as  soon  as  the  Treasury  relaxes  its 
regulations  in  regard  to  oft'ei's  of  shares. 

The  appeal  by  Sir  Eider  Haggard  for  some  scheme 
whereby  electricity  could  be  brought  to  the  door  of  every 
cottage  in  the  Kingdom  has  left  the  Stock  Exchange  rather 
uold,  for  the  reason  that  most  of  the  many  efforts  made  in 
this  direction  during  the  past  five-and-twenty  years  have 
met  with  failure.  ITie  idea  is  no  new  one.  Big  financial 
interests  ha.ve  bent  their  energies  and  spent  their  money  in 
trying  to  induce  this  same  result.  Every  effort  has  been 
made  to  get  laige  employers  to  take  current,  to  persuade 
the  cottager  to  use  electricity.  With  slender  avail,  however. 
A  few  successes  made  the  failures  more  emphatic.  Maybe 
the  war.  jostUng  old  idea*  into  limbo,  will  work  the  change 
which  peatxvtime  merely  toyed  with,  (liven  a,  readiness  to 
gl-asp  a*  improvement,  thei-e  will  be  an  equal  readiness — 
despite  past  disappointment — to  provide  the  |X)wer.  .Apjxir- 
ently  the  Government  is  aUve  to  the  modern  need,  jmd  when 
the  immediate  ix)st-waj'  problems  are  dealt  with,  a  compre- 
hensive national, scheme  may  be  introduced  on  lines  already 
roughed  out  by  the  Parliamentary  Commission. 

MiMnwhile,  tiie  share  market  continues  quiet  and  fii-m. 
Broriij>tons  continue  to  advance,  and  Chelseas  have  gained  a 
further  OS.  Edmundson's  are  good,  with  rises  in  the  ordinai-y 
to  l'2s..  preference  to  3i,  and  non-cumulative  pi'eference  to 
li.  Bntish  Westinghouse  preference  have  rallied  to  2J. 
General  Electric  ordinary  shed  5s.,  but  Praeea-  &  Chalmers 
spurted  to  32s. 

Home  Railway  stocks  have  shaken  olf  thfur  recent  heavi- 
ness, and  a  feature  is'  the  sharp  recovei-i.'  in  Metropolitan.s 
and  Districts.  The  TJnderground  Kailv-a:-.s  group  is  steadv. 
\  swond  report  is  published  by  the  Select  Committee  c<n 
TYansport,  advocating,  amongst  other  thmgs,  a  unification 
of  the  railway  mdui^try  under  piibhc  or  private  control.  As 
18  well  known,  the  Government  ha.ve  the  power,  through  an 
aiDcient  Act  of  Parhament,  to  take  over  the  railways  on  the 
basis  of  2-5  yeaa-s'  purchase  calcukt«l  on  the  average  divi- 
dend of  thfl  iia.st  three  years.  ■Nationalisation  ^vr>uld  prob- 
able r-irv  such  termfl  now_  The  Sto-i  Exoiia-nse  view  13  tha* 
nothing  Id  likely  to  be  done  jet  awhUe,  although  it  le  r««g- 


nised  that  the  handing  back  of  the  railways  to  their  proprie- 
tors is  not  the  easy  matter  that  may  be  a.ssumed  on  the  face 
of  it. 

The  flourishing  Adolaido  Electric  Supply  has  declared  a 
final  dividend  of  7  i)cr  ^^ent.,  free  of  tax,  making  12  per  cent, 
for  the  yosur,  and  the  Melbourne  Electric  Supply,  little  less 
jirosiK'Tous,  announces  a  ti  per  cent.  t,ix  fnv  final  dividend, 
making  10  per  cent,  for  tlie.  year.  Canadian  I'.lei  trica]  bonds 
aii^  Ijctter,  Kaministiqiia  hvejj  at  87  and  Wci  tric^il  Develop- 
lueiit  o£  Ontario  live.s  at  a  ix>int  loss.  IJnti-sh  Cohniibia  iasues 
.show  blig  rises.  Brazihans  are  also  gtxxl,  'JViu^tions  recover- 
ing 1  and  Kio  'lV.imway  Mists  hardening  to  'J2,  Sao  Paulo 
■  Consolidated  stock  to  81.  * 

Miuconis  have  thrown  oil  their  recent  depression,  and  the 
price  of  the  parent  shajes  recovered  to  4J  before  a  slight 
reaction  occurred.  .'Vmerieins  picked  up  to  32s,  3d.,  and 
Marconi  Marines  to  3  11/16.  Canadians  continue  quiescent 
about  14s.  3d.  The  (Si.ble  hst  is  uuintere.sting.  llie  Oriental 
rolephoiic  and  Electiic  Co.  has  decided  to  return  the  useful 
sum  of  2()s.  ixji"  share  to  its  pjx)prictore,  "  being  [Ki.i-t  of  the 
moneys  resulting  from  the  conversion  into  money  and  collec- 
tion of  cerliin  capital  assets."  ITiis  is  just  about  wha/t  the 
mai'ket  anticipated  that  the  bonus  would  be  likely  to  come 
t<3.  Great  Northerns  are  £1  lower,  and  Eastern  ordinairy  fell 
a  point.  Telegraph  Constructions  continue  their  rise,  harden- 
ing to  4Si.  ' 

Foreign  descriptions  are  still  ixipulaj.  ITie  strength  of 
Bray.ilians  hakS  alro;idy  been  noticed!  Mexico  Tramways 
C-ommon  are  up  to  41;  the  bonds  are  also  better.  Telephone 
of  Egypt  4.5  per  cent,  debenture  has  gained  2  points  at  72. 
Anglo- Argentine  Tramways  preference  shares  a.re  both  1/16 
liarder.  Other  industrials  keep  firm.  Kubber  shares  aj-e 
gaining  more  support  agiiin.  .'Vrmamcnt  and  explosive  issues, 
despdte  the  airmistice,  axe  steadily  mounting.  But  copper 
and  other  base-metal  shaies  a.re  duU  throughout. 

SHARE    LIST    OF    ELECTRICAL    COMPj^NIES. 

Home  Electricity  Companies, 

Dividend  Price 

. ' .  Nov,  26,  Yield 

1916.  1917.  1918.     Rise  or  fall.      p.c. 

Brompton  Ordinary 9       10  7i  -f  i  £7    0    6 

Charing  Cross  Ordinary     ....        5         4  3*  —  5  14    4 

do,,      do.       do.       4^  Pret...       4^4}  Si  —  6  IS    4 

Chelsea 3         5  SJ  +J  fiOO 

Citv  of  London         8         8  13J  —  .'>  IS    fi 

do,       do,    6  per  cent.  Pret.  . .       B         B  104  —  !")  18    ii 

County  of  London 7         7  Uj  —  6    .S    7 

do,         do,     6  per  cent.  Pref.       fi         6  104      .       —  5  18    5 

KensinEton  Ordinary          ....        R         7  5?  —  6    7    3 

London  Electric        Nil      Nil  li!  —  NU 

do,        do,      6  per  cent,  Pref.,,        4         5  4  —  6    5    0 

Metropolitan 3         4  8J  —  6    3    1 

do.          4J  per  cent.  Pref,    ..        44        44  SJ  —  6  18    6 

St,  James'  and'  Pall  Mall  ....        8         9  74  —  664 

South  London           5         ^-  3  —  6  18    4 

South  Metropolitan  Pref 7         7  20/6  —  6  18    7 

Weatminster  Ordinary       ....        7         9  ,7J  —  6B4 
Telegraphs    and    Telephones. 

Anglo-Am,  Tel.  Pref 6         6  99  —  6    10 

do,            Def 14       IJ  23)i  —  6    8    6 

Chile  Telephone       8         8  7*  —  668 

CubaSuh,  Ord 7         7  lOj  —  •6  18    4 

Eastern  Extension 8          8  K-;  —  •5     17 

Eastern  Tel.  Ord 8         8  IBOJ  —1  M  19    7 

Globe  Tel.  and  T.  Ord 7        7  14*  —  '4  Ifi    5 

do.        do,        Pref 6         6  lOJ  —  5  14    8 

Great  Northern  Tel.           ..        ..24         22  ,S3  —1  6  13    5 

Indo-European         13        13  68*  —  5  U    0 

Marconi            15         20  45  -f  J  4     4    0 

Oriental  Telephone  Ord 10         10  3J  —  2  17    2 

United  R,  Plate  Tel 8         8  7>,'  -H  i",  »5    4    0 

West  India  and  Panama   ..         ,.      6d.       1/3  llixd  —  »3  12    6 

Western  Telegraph            ....        8         8  Ki  —  M  16    7 

Home    Rails, 

Central  London  Ord,  Assented   . .       4         4  65^  —  6    2    2 

Metropolitan 1  21»  -1-3  3    7  10 

do.         District         ..        .,     Nil      Nil  26'  -t-li  Nil 

Underground  Electric  Ordinary, .     Nil      Nil  3J  -f  J  Nil 

do.               do,        "A"        ..      Nil      Nil  9/-  —  Nil 

do,              doi       Income   ..6         4  88i  —  •4  10    S 

FoaEioN.  Traus,    &c. 

Adelaide  Bup,  6  per  cent.  Pref.   , .  B         6  4}  —  6    6    4 

Anglo-Arg.  Trams.  First  Pref.     ..  5J        SJ  4,|-  -f    ,V  — 

do.           do.      2nd  Prof.        ..  S.J        —  3;;;  4    ,',  — 

do;           do,      6  Deb 5         5  77^'  —     '  6    9    0 

Brazil  Tractions       —        —  ,5H  -f  1  — 

Bombay  Electric  Pref 6         6  lOJ  —  5  11    7 

British  Columbia  Eleo,  Rly,  Pfce.  6      -5  fi6xd  +21  711    5 

do,               do.        Preferred  Nil     Nil  52*  -H  Nil 

do,              do.        Deferred  Nil     Nil  48i  4  2  Nil 

do,              do.        Deb.      ,;  U       4J  KH  -^l  B  17    3 

Mexico  Trams  5  per  cent.  Bonds..  Nil     Nil  67  —  Nil 

do,           6  per  cent.  Bonds..  Nil     Nil  S."!  -f  2  Nil 

Mexican  Light  Common  ..        ,.  Nil     Nil  40  —  Nil 

do.             Pref Nil     Nil  .'50  —  Nil 

do.            1st  Bonds.,        ..  Nil     Nil  73  .-H  — 
Manupaotobino    Companies, 

Babcockft  Wilcox              ..        ..  15        15             38  —  4    9    4 

British  Aluminium  Ord 10        10             IJ  —  ,',  5  14    4 

British  Insulated  Ord 20       20  2*  —     '  4    9    0 

British  Westinghouse  Pref.         ..  74        7}  aj  +  rs  .">    9    1 

Callenders 20       25  95  —  j  6    9  10 

do,        5  Pref 5         5  5>  —  — 

Castner-Kellner        3230             3i  —  6    10  4 

Edison-Swan,  "  A "             . .        , .  —       —            I  —  Nil 

do,      do.    4  per  cent.  Deb.    ..44  76*  —  660 

Electric  Construction        ,.        ..  74      10             ll'-^  ' —  7  12    6 

Gen,  Elec,  Pref 6         6  lOS  —  624 

do,        Ord 10        10  17?  —J  »6  12    8 

Henley 86       25            2*  —  6  11    2 

do.    44  Pref 44        «           4  —  6  19    6 

India-Rubber 10        10'  174  —  *6  H    B 

Xslegtapb  Con 30       30  4£^  -t-  ^  •<  19    0  ' 

'Dividends  paid  free  of  Income  Tax. 
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AMERICAN     EXPORTS    OF    ELECTRICAL    GOODS. 


The  following  figures,  showing  the  exports  of  electrical  goods 
from  the  United  States  during  the  year  ended  June,  1917,  are 
taken  from  the  recently-issued  trade  statistics;  figures  for 
IMn-lfi  have  been  added  for  purpcraes  of  comparison,  and 
notes  of  any  increases  or  decreases  given  :  — 

l^ollars,      BoUars.  Bollar.';. 

I'.llo-ir,.       1916-17.      Inc.  or  doc. 


Tcleg raph  iiisfr umei>l ■< . — 
To  Denmark 

.,    Canada 

.,    Central    America 

,.    Mfxico     

,,    Colombia 

/,    .Argentina 

,,    Cuba         

,,    Brazil       

,,    Great    Britain 

,,    Other  countries 


.s.iXiil 
•il.lW 
l.OOO 
•2,000 

2,o(h:) 
:i.<K«i 

■j:;.ii<i(( 


BoUars. 

1916-17. 

J7,00t» 

14.000 
1'2,000 

5,(KI0 
15,000 

9,000 

94.0a) 

31-2,000* 


•2-1  X»  K I 
:s,iKio 

■27,CKAi 

11,000 
3,000 

13,0CKi 
^,(H;lO 

71  .(XK I 
iSl.OCKJ 


Total       ... 
-  Italy  $141,000, 
7'( le phone  instruvients- 
To  United  Kingdom 

,,    Canada     

,,    Central  America 

,,    Mexico     

„    Cuba         

„    Brazil       

„    Colombia 

,,    Ecuador 

,,    Japan       

.,    Australia 

.,    Italy  

..    I  >ther  counti-ies 


149,000       339,000    -f-       390,000 
China  $15,000,  Japan  $'26,000. 


o8'2,000 
161,0TO 
•20,aKi 

SO.fXHt 

4s.0<XJ 

II.IX.H) 

U.(.hXi 

74.(XXJ 

(y2.(Xjil 

137,<_KlO 

12:5,0CKl 


51,000 

•213,000 

13,000 

19,(KX) 

190.000 

'23^2,00(J 

•20,000 

•21,000 

148,000 

56,000 

330,000 

761,000* 


531,0(J0 

5-2,000 

7,000 

1,000 

U0,000 

184,000 

9.000 

10,000 

74,000 

6,000 

93,000 

638,000 


Total       1.3^29.000    1.954,000    +       6'i5,000 

*  Kussia  $246,000,  China  $U7,000. 
and  appliances. — 
2.693.0<JO    5,^298,000 
il4,(MfO       400,000 


Otiirr  electrical  instrument 

To  Canada     ...        

,,  Mexico     

,,  Pan-ama 

,,  Cuba        

,,  -Argeiitina  

,,  Brazil       

,,  Jajian       

,,  PhiUppine  Islands      :.. 

,,  -Australia  

,,  United    Kingdom 

,.  Prance     

,,  Italy  

,,  Norway 

,,  Russia      

,,  Other   countries 


21-2.1  KKJ 
.")-JS.<K)0 

■11-2.<XKI 
497. (Wl 


-299,000 
981.000 
760,000 
715,000 


411.iXA»  1,019,000 

177,iX»i  146,000 

5-2i:i,iMKJ  8^21,000 

3.490.001  4,630,aX) 

.J92.009  1.583,000 

910,000  •2,186,000 

Cu^.ixni  8^34,000 

4.j2,iXk:(  1,210,000 

2,057,<.HX»  3,675,000* 


2,605,000 
86,000 
87,000 
423,000 
348,000 
•218,000 
608,000 
31.000 
301,000 

1,130,000 
991,000 

1. •276,000 
146,000 
758,000 

1,618,000 


3.5^2,000       7]8,aiO 
Japan  $-23,000. 


Total       13.973.000  '24.537.000    +  10,.564,000 

*  Chile  $6-i5,000,  China  $'281,000. 
Gas   engines,   stationanj. — 

To  Canada     58.000  63,000 

..    .Argentina           ...        ,..           4.000  5.000 

..    Australia             :V2.000  66,tKXI 

,,    Eiuoix' iir..ooo  335,000 

..    Other  countries           ...        ll2.aKi  '249,000* 

Tntal 

Electric   motors. — 

To  France      

,,  United  Kingdom 

,,  Canada     

,.  Panama 

,,  Mexico     

,,  Cuba        

,,  Argentina 

.,  Brazil       

„  Chile        

,,  British    lufUa    ... 

,,  Japan        

,,  Austraha 

,,  South  Africa     ... 

„  Russia-in-Europe 

„  Italy         

,,  Spain 

„  Other  countries 


334,000 
380,000 
6:38,000 
102, (XXI 

-19.(KX| 
Mo.tXio 

.-,  1 .1  mo 

91  00(1 
ii9.(KI0 
J:;9,(XX) 
(5^6. (AK I 
lo4,0tK.I 
614,000 
147,000 
90,000 
480,000 


387.000  + 

555.000  + 
1,286,000  -1- 

33,000  - 

107.001  -1- 
•289,000  + 
104.0(XI  + 

,  1^2G,000  + 

310.(X)0  -f 

114.000  -f 

195,0tX)  + 

7-20,(XK1  -f 

•204,000  + 

261,000  - 

'216,000  + 

'205,000  + 

-778,000*  + 


5,000 

1,000 

34,000 

189.000 

]37,(KXI 

366,000 

53,000 

175,000 

648,000 

69,000 

58,000 

149,000 

50,000 

74,000 

219.(Hio 

4.j.(«KI 

5i'i,o<(o 

;>i.(xxi 

50,000 
353,000 

69,000 
115,000 
'298,000 


Total 


4,-219,000    5,890,000    +    1,671.000 


China   Sr26,000. 


:'u»i   engines,  stationarii.- 

Canada     

Cuba        

Mexico     

Brazil       

Phihppin6_Islands 
Other  countries 

Total 


142,000 
133,000 

17,000 
2,000 

12,000 
106,000* 


195,000  + 

195,000  -t- 

23,000  + 

21,000  + 

6,000  - 

485,000t  + 


53,000 
62,000 

6,000 
19,000 

6,000 
379,000 


...       412,000       9'25,000    +       513,000 
»  Venezuela  $18,000. 
t  Russia  $310,000,  Chile  $13,000,  Australia  $11,000. 


Electric  locomotives.- 

To  United   Kingdom 

..  Canada     

..  \rgentina 

..  .Mexico      

.,  Bolivia     

..  Chile        

..  China        

..  Brazil       

.,  Kussia-in-Europe 

,,  Bermuda. 

,,  Other  countries 


DoDars. 
1915-16. 

72,000 

3,000 

19,000 
33,000 
12,000 
146,000 
96,000 
71,000 


DoUars. 

1916-17. 
15,000 

208,000 
61,000 
11,000 
2,000 

182.000 


/ 


Dollar.=. 
Inc.  or  dec. 


84:000*  + 


Total 


Dtin 


...    ■  452,000       .563,000 
*Ei-ance  $49,000. 
and  generators. — 


lll.OCKI 


Canada 

,,  United  Kingdom 

,,  Panama 

,,  Mexico     

,,  Cuba        

,,  Brazil       

„  Peru  

,,  Japan       

,,  Australia 

,,  Spain        

,,  Prance     

„  Italy         

,,  Other  countries 

Total 

Fans. — 

To  Canada     

.,    Argentina 

.,    Brazil       

,,    China       

,,    British  India     ... 

,,    Japan       

,,    -Australia 

,,    United   Kingdom 

,,    Other   coimtries 

Total      % 


3:30,000 

'204,000 

17,000 

9,000 

141,000 

4,000 

8,000 

88,000 

-24,000 

;34,000 

142,000 

67.000 

401,000 


...    1,469.000    2,.555,000    +    1,086,000 
China    $-2-2-2,000. 


■23,000 
6:3,000 
7,000 
18,000 
92,000 
11,000 
'21,000 
'20.000 
102,000 


97,000 

30,000 

6.000 

33,000 

164,000 

8,000 

16,000 

'21,000 

108,000* 


357.000       483,000  + 
'  Mexico  $17,000. 

4,000  - 

1,000  - 

U,000  + 


Arc  lamps. — 

To  Canada     

8,000 

..    Brazil       

2.000 

,,    Other  countries 

9,000 

Total       

19,000 

Metal^tilament  lamps. — 

• 

To  Russia-in-Europe 

115,000 

,,    Russia-in-.Asia    ... 

9,000 

..    United  Kingdom 

87,000 

..    Canada 

1:35,000 

,,    Mexico     

86,000 

..    Cuba        

172,000 

,,    -Argentina           

82,000 

„    Brazil       

]  01,000 

_,,    Australia.            

92,000 

,.    China       

67,000 

,,    Other  countries 

:3:36,000t 

16,000  - 

6,000  - 

3,000  - 

15,000  - 

461,000  + 

168,000  + 

'273,000'  + 

'216,000  + 

265,000  + 

83,000  - 

90,000  + 

564.000*  + 


126,000 


4,000 
1.000 
2,000 

3.(Xi0 


109,000 
6,000 

72,000 
326,000 

82,0OCI 

101, (XW 

134,000 

164  .(KXI 

9,0(Xt 

'23.0tlO 
'2-28,(KK( 


Total       1,28-2,000    2,144.000    +       962,000 

•Italv   $31,000,   Chile  $93,000.   Uruguav   $54,000. 

t  South  Africa  $57,000,  India  $21,"000.  •      , 


Carbon-fila7nent  lamps. — 

To  -Argentina           11,000 

,.    Canada                            ...  18,000 

„    Mexico                          ...  14,000 

„    Brazil                            ...  7,000 

,,    Peru         7.000 

..    (.)ther   coimtries           ...  88,000* 


7,000  - 

87,000  -f 

17,000  + 

5,000  - 

8.000  + 

33,000  - 


Total       145,000       157,000     -t- 

'  Russia-m-Euroi>e  $18,000,  'Austraha  $6,0tX). 


4,000 
69,000 
3,000 
2,000 
1,000 
55,000 

12,tX>0 


Static  transformers. — 

To  United   Kingdom 

,,  SlMlQ         

,,  Canada     

,,  Panama    

,,  Mexico     

,.  Cuba         

„  Bi-azil       

„  Chile         

,,  Japan       

,,  -Australia 

,,  Italy         

„  South  -Africa     ... 

,,  Other  countries 


44,000 

13,000 

_ 

31,000 

133,000 

39,000 

_ 

94,000 

1.32,000 

•2-20,000 

-t- 

88,000 

50,000 

15,000 

— 

35,00(» 

17,000 

51,000 

+ 

34,000 

32,000 

103,000 

-t- 

71,000 

94,000 

132,000 

+ 

38,000 

17,000 

119,000 

+ 

102.000 

4,000 

11,000 

+ 

7,00) 

70,000 

44,000 

— 

26,000 

84,000 

46,00) 

— 

38.001 

00,000 

41,000 

— 

19,00) 

256,000 

431,000* 

+ 

175,000 

Total       993,000    1,265,000     +, 

•Russia  $136,000,  China  $57,000. 


272,000 
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Dollars. 

DoUare. 

l>ollars. 

liiiulaled  wire  aiid  cabUs.- 

-  1915-16. 

1916-17. 

lac  or  dec. 

To  France      

150,0)0 

1,965,000 

-t- 

1,815,000 

.,    Xorwav 

318,aXI 

4&3,000 

-*- 

145,000 

.,    United    Kingdom 

663  ,ax) 

759,000 

+ 

96,(X)0 

,,    Spain 

87,000 

234,000 

+ 

1 47,0011 

, ,    Canada 

1-I?,000 

180,000 

+ 

32,000 

,,    Panama 

■236,000 

•2-25,000 

— 

11,000 

,,    Mexico 

os.aio 

189,000 

-t- 

131,000 

,,    Cuba 

•-'.S1,00(» 

495,000 

+ 

214.000 

.,    Brazil 

•i.sr,,0(«) 

571,000 

+ 

285,000 

.,    Australia            

1!<;,0(K) 

73,000 

+ 

7,000 

„    Other  ('(mntries 

SC4,000 

2,038,000 

+ 
4- 

1,174;W)0 

Total       

3.157,000 

7,192,000 

4,035,000 

PATENT     LAW     AMENDMENT. 


(C(i)u-lu(led  frum  page  487.) 

Articles  for  Food  or  Medical  Purposes. — Clause  11  (section 
3Sa).  This  clause  makes  it  impossible  to  patent  articles 
intended  for  food  or  medicinal  or  surgical  purposes  or  capable 
of  being  used  for  the  production  of,  food  or  medicine  or 
surgical  appliances. 

The  processes  of  making  foods,  drugs,  and  medicines  can, 
however,  be  patented.  To  illu.sti-at-e  the  di-astjc  effect  of 
Buch  provisions  it  is  only  necessary  to  mention  the  following 
examples  of  a  few  of  the  articles  which  would  be  unpatent- 
able under  the  section  :  — 

1.  AU  new  machinery  capable,  of  being  used  in  bakerie.s 
or  for  food   production. 

2.  Surgical  instruments  and  appUances  of  aU  kinds. 

3.  Electric  motors  capable  of  being  used  for  driving 
dentists'  drills,  &c. 

4.  X-ray  tubes  and  other  X-ray  apparatus. 

5.  Machines  and  apparatus  u.seful  in  the  manufacture  of 
di-ugs  and  medicines. 

The  provisions  of  the  section  will  prevent  inventors  and 
capitaUsts  from  developing  industries  which  are  admittedly 
in  great  need  of  stimulation  and  encouragement.  It  will 
tend  to  prevent  many  new  developments  which  otherwise 
would  surely  take  place  after  the  war.  It  must  not  be 
forgotten  that  it  is  very  difficult  to  induce  manufacturers 
to  take  up  unpatented  inventions.  This  country  is  notoriously 
behindhand  not  only  with  inventions  relating  to  drugs  and 
the  like,  and  surgical  and  therapeutic  appliances,  but  also  in 
their  development  and  manufacture.  Practically  all  the  sup- 
plies of  modern  articles  used  in  surgery  and  other  curative 
treatment,  for  example,  electrotljei-a.peutic  apparatus,  dental 
material,  and  surgical  apphanoes  of  all  kinds,  have  been  im- 
ported from  America  and  Germany,  where  considerable  in- 
dustries exist  in  this  class  of  appai'atns. 

There  is  no  reason  why  this  industrial  development  and 
manufacture  should  not  be  carried  on  in  this  country.  Our 
position  in  medical  and  surgical  science  justifies  all  the 
industrial  support  that  can  be  given  to  it. 

The  framers  of  the  section  in  con.sidering  its  effect  from 
a  humanitarian  point  of  view  appear  to  have  overlooked 
the  fact  that  the  encouragement  of  invention  greatly  helps 
progress. 

The  committee  considers  that  the  .section  should  be 
eliminated  from  the  Bill,  and  suggests  that  the  real  objects 
of  the  section  so  far  as  it  relates  to  drugs  and  medicines  will 
be  more  readily  accomplished  by  altering  the  present  Acts 
relating  to  foods  and  drugs.  , 

Approval  of  Clauses  5,  8,  9,  and  15.— The  committee  con- 
siders that  these  clauses  of  the  BUI  embody  improvements- 
clause  8  being  the  most  important.  , 

Clause  5  provides  that  when  :  (a)  an  applicjint  has  agreed 
in  writing  to  assign  a  patent  when  granted  to  another  party 
or  joint  applicant  and  refuses  to  proceed  with  the  applica- 
tion; or  (b)  disputes  arise  between  joint  applicants  as  to 
proceeding  with  an  application,  the  Comptroller  under  cer- 
tain conditions  may  grant  a  patent  to  the  other  party  or  to 
one  of  the  joint  applicants. 

Clause  8  provides  that  in  any  action  for  infringement,  a 
patent,  otherwise  bad,  .shall  not  be  invalidated  if  it  contains 
one  good  claim.  At  present  a  patent  otherwise  good  is 
invaUdated  if  it  contains  one  had  claim. 

Clause  9.  "In  an  action  for  infringement,  the  plaintiff 
shall  be  entitled  to  relief  by  way  of  injunction  and  damages, 
but  not  to  an  account  of  profits." 

Clause  15.  An  assignment  of  or  a  licence  to  use  a  patent 
shall  not  be  admitted  in  evidence  in  any  Court  unless  it 
has  been  recorded  on  the  Patent  Office  Register. 

Term  of  Patents. — Clause  6  increase-s  the  term,  which  is 
now  14  years,  to  15  years,  with  a  proviso  that  it  may  be 
extended  to  16  years  if  it  is  found  expedient  to  secure  greater 
uniformity  with  countries  which  may  be  parties  to  any 
international  convention. 

While  the  committee  would  prefer  that  the  term  be  17 
years,   as   in    the   U.S.A.,   it  recommends  that   at  least  the 


(erui  should  definitely  be  made  16  years,  a-s  there  would 
clearly  be  no  objection  in  principle  to  that. 

Suggested  Extension  of  Provisional  Term  —The  committee 
regrets  that  the  period  within  which  a  complete  specification 
may  be  left,  after  an  application  accompanied  by  a  provisional 
sjiecification  has  been  filed,  has  not  been  extended.  Sec- 
lion  5  of  the  .\ct  of  1907  reduced  this  pt»riod  from  nine 
months  to  six  months,  it  is  understood  because  the  period 
of  three  months  then  remaining  before  the  acceptance,  of 
the  complete  si)ecifi edition  must  tjike  place  was  too  short 
to  enable  the  Patent  Office  tf)  make  its  .search  as  to  the 
novelty  <>1  tlie  invention  and  for  the  specification  and  claims, 
if  neces.sary,  to  be  amended.   ^ 

With  many  inventions,  esi>ecially  those  relating  to  com- 
plicated machines  and  apparatus,  the  present  period  of  six 
months'  provisional  protection  is  entirely  inadequate  to 
allow  of  an  experimental  machine  or  apparatus  being  made 
or  tested.  This  is  not  to  the  benefit  of  the  patentee,  \\lio 
.should  have  sufficient  time  to  test  his  invention  and  to 
prepare  a  complete  .si>ecification  and  claims  which  will  ade- 
quately protect  that  invention.  .And  it  is  not  to  the  benefit 
of  the  jiublic,  because  they  ai'e  thereby  debarred  from  ob- 
taining from  the  inventor  such  a  full  disclosure  of  the  in- 
vention as  will  enable  them  to  work  it  after  the  expiry  of 
the  patent  to  the  best,  advantage.  The  committee  strongly 
urge£  that  thei'e  should  be  a  reversion  to  the  old  penod 
of  nine  months,  with  the  possibility  of  obtaining  at  least 
three  months'  extension  of  this  term  on  payment  of  a  nominal 
fee,  instead  of  one  month  only  as  at  present.  Thus  the 
maximum  period  would  be  twelve  months  instead  of  seven 
months  fixjm  the  filing  of  the  pi-ovisional  to  the  filing  of 
the  complete  .specification. 

.  In  the  United  States  the  law  gives  the  inventor  what 
amounts  to  provisional  protection  for  two  years.  This  arises 
from  the  fact  that  the  invention  may  have  been  in  public 
use,  or  on  .siile,  in  the  Ignited  States  for  two  years  prior  to 
the  date  of  application  for  the  patent  without  in  any  way 
affecting  its  validit,v. 

E.vtension  of  Term  for-  .icceptance. — Tlie  committee  also 
strongly  urges  that  the  time  within  which,  after  filing  the 
complete  specification,  the  same  may  be  accepted,  should  be 
■  extended.  Such  an  extension  will  be  necessary  if  the  pro- 
visional tenn  is  extended  to  nine  months  as  suggested  above. 
T'nder  the  present  Act  (section  6)  (5)  the  complete  specifica- 
tion must  be  accepted  within  twelve  months  of  the  date  of 
application,  with  a  possible  extension  of  not  more  than 
three  months  on  payment  of  fees  amounting  in  all  to  £6, 
or  actually  more  than  the  fees  payable  on  application  for 
and  sealing  of  the  patent. 

One  reason  for  closely  limiting  the  time  within  which 
complete  siiecifications  must  be  accepted  has  now  diaappe^'ed. 
Previously,  delay  in  the  acceptance  of  a  complete  specifica- 
tion delayed  the  appearance  of  the  illustrated  abridgments 
of  specifications,  but  this  is  no  longer  the  case,  as  under 
the  new  system  now  in  force  each  specification  is  given  a 
fresh  consecutive  number  on  acceptance,  which  ultimately 
becon\es  the  patent  number. 

At  present  it  sometimes  happens  that  the  examiner's  search 
for  novelty  is  not  communicated  to  the  a]>plifant  until  three 
or  possibly  fom-  months  after  the  date  of  filing  the  com- 
plete specification. 

If  the  complete  specification  is  filed  six  months  after  filing 
the  provisional  specification,  this  leaves  only  two  months 
within  which  the  result  of  the  search  can  be  communicated 
to  the  applicant.  If  he  resides  abroad,  or  is  temporarily 
absent  from  this  country,  this  period  of  two  months  is 
usually  insufficient — and  for  the  more  distant  colonies  quite 
insufiicicnt  for  him  to  study  the  whole  matter  and  con.sider 
what  amendment  of  his  specification  or  claims  may  be  neces- 
sairy,  and  generally  complete  the  prosecution  of  his  aipplication. 
The  committee  strongly  recommends  tliat  the  time  within 
which  the  complete  specification  mu.st  be  accepted  should  be 
extended  as  a  minimum  to  eighteen  months  after  the  date 
of  application,  with  the  possibility  of  extending  this  teiTn 
as  ai  present  by  three  months  on  payment  of  a  fee  which 
the  committee  thinks  should  be  much  less  than  at  present. 

The  restrictive  procedure  here  as  regards  extensions  com- 
pares very  unfavourably  with  that  in  other  industrial 
countries.  Thus  the  period  allowed  in  the  United  States 
is  one  year  for  filing  an  amendment  to  each  official  action 
of  the  Patent  Office  examiner.  On  allowance  of  an  applica- 
tion, even  though  it  has  taken  several  years  to  go  through 
the  Patent  Office,  there  is  a  further  period  of  six  months 
within  which  to  pay  the  final  fee  (corresponding  to  the 
sealing  fee  here)  and  secure  the  issue  of  the  patent. 

In  Germany,  on  allowance  of  an  application,  even  though 
it  has  taken  two  or  three  years  to  go  through  the  office,  the 
applicant  may  demand  three  months'  delay  of  publication, 
and  this  cannot  be  refused,  and  he  may  obtain  a  further 
three  months'  delay,  all  without  payment. 

These  periods  are  very  valuable  because,  having  secured 
allowance  of  his  application  either  in  Gennany  or  the  United 
States,  an  inventor  then  has  time  to  file  applications  for 
patents  in  such  other  countries  as  he  desires  without  having 
such  patents  invalidated  by  the  publica^tion  of  the  German  or 
United  States  speeification.  In  this  country,  contrary  to 
what  is  the  case  in  the  United  States  and  Germany,  the 
applicant  has  only  a  partial  search  to  guide  him  as  to  the 
novelty  of  his  invention,  and  after  securing  the  acceptance 
of  h.is  application  at  high  pressure,  the  utmost  delay  he  can 
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obtain  within  which  to  make  a  decision  and  file  foreign 
patents  before  the  British  specification  is  published  is  three 
months,  for  which  he  must  pay  £6,  assuming,  of  course,  that 
it  has  not  been  necessary  for  him  already  to  secure  this 
extension  of  three  months  within  which  to  meet  the  ex- 
aminer's objections  and  secure  the  acceptance  of  his  specifica- 
tion. 

The  view  is  held  in  some  quarters  that  acceptance  of  a 
complete  specification  should  take  place  at  an  early  date 
in  order  that  manufacturers  here  should  be  in  a  position  t.o 
ascei-tain  without  undue  delay  what  patents  have  been 
a))i)lied  for  .so  that  they  may  not  suddenly  find  themselves 
roiifronted  with  a  patent  covering  a  process  which  they 
have  adopted,  or  an  article  upon  the  manufacture  of  which 
they  have  embarked.  The  committee  does  not  believe  that 
the  danger  in  question  exists  to  any  extent,  but  it  could  be 
guarded  against  by  aiTanging  that  if  not  accepted  after  the 
expii'ation  of  twelve  months — or  1.5  months  if  the  provisional 
term  be  restored  to  nine  months  as  suggested — the  complete 
si>ecifica'tion  should  be  open  to  public  inspection  in  the  con- 
dition in  ivhich  it  was  OTiginally  filed.  This  procedure  is 
already  adopted  in  connection  with  applications  for  patents 
filed  under  the  International  "Patents  Convention.  (See 
section  91  (3)   (a)  of  the  Act.) 

The  applicant  is  not  likely  to  cause  unnecessai-y  delay, 
.since  under  section  10  of  the  Act  he  does  not  enjoy  the  rights 
of  a  patentee  until  his  complete  specification  is  accepted. 

Patent  to  Bind  the  Croivn  (section  29  of  the  Act). — The 
committee  regrets  that  no  substantial  alteration  is  made  in 
this  section  by  the  proposed  Bill. 

Notwithstanding  the  provision  of  the  section  that  a  patent 
shall  have  the  like  effect  against  His  Majesty  the  King  as  it 
has  against  a  subject,  experience  has  shown  that  the  adminis- 
tration of  the  proviso  of  the  section  has  in  effect  practically 
nullified  the  operation  of  a  patent  against  Government  de- 
partments. 

Great  dissatisfaction  has  for  many  years  been  expressed 
in  connection  with  the  operation  of  the  section,  and  the 
committee  feels  that  inventors  have  been  greatly  discouraged 
in  their  endeavours  to  produce  inventions  of  national  im- 
portance. 

It  has  been  found  practically  impossible  for  patentees  to 
obtain  compensation  for  the  use  by  or  on  behalf  of  Govern- 
ment departments  of  their  patented  inventions.  In  many 
cases  patentees  have  been  asked  to  supply  and  have  supplied 
working  drawings,  only  to  find  that  the  latter  have  been ' 
distributed  fi-eely  to  then-  oomi>etitors,  who  have  obtained 
most,  if  not  all,  of  the  Croverament  orders  for  the  patented 
article.  The  patentee  has  had  no  effective  remedy,  and 
frequently,  after  voluminous  and  prolonged  correspondence 
with  the  depai-tment  in  question,  has  had  to  abandon  all 
hope  of  obtaining  any  compensation. 

There  is  no  method  under  the  present  legislation  whereby 
the  patentee  can  compel  the  determination  of  the  matters 
in  dispute  between  himself  and  a  Government  department 
with  regard  to  his  patent.  Inventors  and  patentees  object 
to  the  Treasury  being  practically  in  the  xwsition  of  purchaser, 
having  the  right  to  dictate  the  amount  which  shall  be  paid 
for  the  use  of  inventions.  The  committee  strongly  recom- 
mends that  the  terms  upon  which  an  invention  may  be 
used  by  the  Grown  shall  in  default  of  agreement  be  decided 
by  the  High  Court,  and  that  the  patentees  should  be  entitled 
to  a.pply  to  the  Court  for  this  pui-pose.  On  the  hearing  of 
such  applications  the  Crown  and  the  Treasury  can  be  repre- 
sented, and  the  interests  of  all  parties  would  be;  properly 
safeguarded — with  due  regard  to  national  requirements,  for 
example,  as  regards  secrecy   and  otherwise. 

The  committee  believes  that  the  adoption  of  the  above 
procedure  would  greatly  stimulate  the  development  of  in- 
ventions of  natioilal  importance. 

Cancellation  of  Registration  of  Designs. — The  committee 
■points  out  that  the  amendment  proposed  in  clause  14  of  the 
Bill  will  necessitate  section  56  of  the  Act  itself  being  amended. 
Clause  14  proposes  that  at  any  time  after  the  registration 
of  a  design  a  petition  may  be  presented  to  the  Comptroller 
for  cancellation  of  the  registration.  Section  56  of  the  Act, 
however,  provides  that  registered  designs  shall  not  be  open 
to  inspection  for  a  period  of  at  least  two  years  after  the 
date  of  registration  except  by  certain  privileged  persons, 
and  then  only  in  the  presence  of  an  oiScer  and  on  payment 
of  a  fee,  and  no  copy  of  the  design  may  be  taken  by  the 
I)erson  making  the  inspection.  These  restrictions  would  very 
largely  nullify  the  usefulness  of  the  amendment  proposed 
in  section  14.  _^__ 

Patents  of  Addition. — The  committee  is  of  opinion  that  the 
proviso  proposed  to  be  added  to  section  19  (3)  of  the  Act 
should  be  as  follows :—"  Provided  that  if  the  patent  for  the 
original  invention  is  revoked  or  lepses  for  any  reason,  then 
the  patent  of  addition  shall,  if  the  patentee  so  applies  in 
writing  to  the  Comptroller,  become  an  indejjendent  patent, 
&c."    (to  end  of  proviso). 

Tlie  committee  feels  that  this  alteration  is  more  fair  to 
patentees  than  that  the  matter  should  be  in  the  discretion  of 
the  Comptroller  or  the  Court  as  proposed  in  the  Bill. 

Patents  Fees  and  Profits  of  Patent  Office.— The  Bill  makes 
no  change  in  the  present  official  fees.  The  1907  Act,  by 
section  65  and  schedule  1,  allows  inaximum  official  fees  of 
£155  on  a  full-term  patent,  but  provides  that  lower  fees  may 
be  prescribed  by  the  Board  of  Trade  with  the  approval  of 
the  Treasury. 


At  present,  the  prescribed  fees  on  a  full-term  patent  are  :  - 

On  filing  provisional  specification      1 

On  filing  complete  specification         3 —    4 


Or,  on  filing  a  complete  .specificatiiin 
On  .sealing  of  |iatent     


Total  (four-  years'  life) 5 

Annual  Renewal  Fees  t)egin  with  £5  at  the 
end  of  the  fourth  year,  and  rise  £1  a  year  to 
A'14  at  the  end  of  the  fourteenth  year.  Total 
renewal  tees      95 

Total  fees  for  full-term  patent  100 

In  the  opinion  of  the  committee  these  fees  are  much  too 
liigh,  and  compare  unfavoui-ably  with  those  in  many  othei 
industrial  countries.  Low  patent  fees  would  lead  to  a  great 
development  in  invention,  aind  the  country  would  benefit 
thereby. 

It  is  probable  that  the  favour-able  position  occupied  by  the 
United  States  as  regards  inventions  is  largely  due  to  the 
fact  that  patenting  is  cheap  in  that  country — where  patents 
are  gi"anted  for  their  fuU  term  of  17  years  at  a  cost  in 
official  fees  of  only  £1  ($35).  There  are  about  70,000  patent 
application  per  annum  in  the  United  States,  as  compared 
with  about  27,000  here.  And  it  is  to  be  noted  that  in  spite 
of  the  smallness  of  the  fees  the  U.S.  Patent  Office  is  not 
only  self-supporting,  but  yields  an  average  surplus  of  more 
than  i!40,000  per  annum.  Although  the  committee  prefers 
the  British  system  of  a  short-teiTu  patent  renewable  alter 
four  years  by  the  payment  of  annual  fees,  and  considers  the 
present  fees  of  £5  to  cover  the  first  four  years  of  the  lil'e 
of  a  patent  reasonable,  it  feels  very  strongly  that  the  re- 
newal fees  are  much  too  high. 

It  is  submitted  that  the  present  system  by  which  large 
profits  -are  made  out  of  patent  fees  is  w-rong — that  patents 
should  be  granted  at  the  lowest  possible  cost  consistent  with 
the  Patent  Office  being  self-supporting — that  the  State  should 
tax  patents  only  through  the  income  tax  of  patentees,  thus 
taxing  only  successful  inventors,  and  that  the  encourage- 
ment of  invention  by  lowering  the  cost  of  patents  would 
almost  certainly  lead  to  a  far  greater  return  in  income  tax 
than  the  loss  of  revenue  consequent  on  lower  official  fees. 

It  is  thought  probable  that  even  in  the  very  unlikely  event 
of  the  nmnber  of  patents  not  being  increased,  the  reduction 
of  renewal  fees  would  vei"y  soon  produce  as  much  as  at  pre- 
sent, by  reason  of  the  inci'ease  in  the  number  of  patents 
that  would  be  kept  up. 

At  present  the  mortality  of  patents  is  very  great.  Less 
than  40  per  cent,  survive  the  fifth  year,  and  less  than  20  per 
cent,  the  seventh. 

Patent  Office  Finances. — The  average  results  of  working 
the  Patent  Office  for  the  ten*  years  1907-16  may  be  sum- 
marised as  follows : — 

£ 

Receipts. — Patent  fees  on  application,  including 
sealing  92,574 

Patent  fees,  renewal  fees       172,896 


Receipts  from  all  other  sources 


Expenditure 


Total 


Total 


Annual  Surplus  116,344 

Attention  is  drawn  to  the  very  large  proportion  of  the 
total  receipts  represented  by  patent  fees,  and  to  the  very 
large  proportion  of  the  latter  that  is  made  up  of  renewal 
fees.  It/ will  be  understood  that  aknost  all  the  expenditure 
of  the  Patent  Office  on  patents  is  incuiTed  at  the  early 
stages  of  a  patent,  and  practically  none  on  the  granting  of 
renewals. 

Suggested  Reduction  of  Renewal  Fees. — The  committee 
]'ecommends  that  in  view  of  the  large  average  sui-plus  of 
£116,344,  the  cost  of  patents  should  be  very  substantially 
reduced.  This  recommendation  is  in  accord  with  the  principle 
set  forth  in  Parliament  by  the  Chancellor  of  the  Exchequer, 
Sir  IMichael  Hicks  Beach,  in  1890 — that  while  patentees 
should  bear  the  cost  of  the  Patent  Office,  he  did  not  think 
the  country  ought  to  look  to  the  Patent  sj'stem  as  a  per- 
manent source  of. income. 

A  reduction  of  the  renewal  fees  by  one-half  is  strongly 
recommended.  This  would  make  the  cost  of  a  full-term 
patent : — 

£    s.    d. 

To  grant  and  sealing  (as  at  present)       5    0    0 

Renewal  fees      47  10    0 


5?  10    0 


Even  in  the  very  improbable  event  of  no  increase  taking 
place  in  the  number  of  patents  applied  for,  completed,  and 
kept  up,  such  a  reduction — on  the  basis  of  the  average  of 
the  ten  years  1907-16— would  still  leave  a  surplus  of  £29,896. 

Should  the  effect  of  the  reduction  now  recommended  be 
to  produce  a  considerable  su.'rplus,  it  is  suggested  that  such 
surplus  should  be  used  for  a  further  reduction  of  the  renewal 
fees. 
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In  support  of  this  revx>iiiuieuilatiLiu  by  the  couamUtoe  of 
a  reduction  of  renewal  fees  by  one-half,  attention  is' drawn 
to  the  fact  that  clause  '2  of  the  Bill  provides  that  patents 
endorsed  "  licences  of  right "  shall  be  subject  to  such  a 
reduction. 

Proposed  Sew  Tribunal  —The  committ<^  .states  it9  vicwr 
upon  a  matter  which,  although  it  does  not  relate  diret-tly  to 
the  proposed  Patent  Bill,  has  a  very  important  bearing  up<in 
it.  namely,  the  legal  procedure  by  which  all  disputes  in- 
volving s<it;ntific  questions  are  deternimeii.  Keconiinenda- 
tious  ou  this  flatter  have  already  been  made  by  the  Federa- 
tion of  British  Industries,  an  as.'^jciation  which,  it  is  under- 
stood, represents  capital  of  some  ;e'2,50(i.000,(.KX>  sterling. 

The  wmiuiittee  fe«^ls  that  it  is  due  to  the  industi'ies  o!  the 
country  that  there  should  exist  in  the  High  Court  of  .lustiee 
a  lUvision  sijeeially  constituted  to  deal  with  litigation  involv- 
ing siientilic  and  tei-hnieal  questions.  During  recent  years 
the  application  of  .science  to  industry  has  become  .so  in- 
creasingly complex  that  such  a  division  is  moie  than  ever 
essential. 

.\lthough  the  "reat  ability  of  the  judges  of  the  Chancery 
Division,   and   tlieir    wiUiugness    to   try    scientific    cases   are 
admitt^,  yet  the  views  of  the  judges  as  to  what  is  invention 
have  varied   to  a  degree  which  has  made  it  nearly,   if  not. 
quite,  impossible  for  manufacturers  to  obtain  definite  opinions  '. 
:is  to  the  chances  of  success  in  patent  disputes.    The  much  ^ 
larger  field  which  embraces  questions  ol  industrial  contracts 
is  also   in    a   very   unsatisfactory    state.    There    is,     in     the 
opinion   of    lioth    parties   to  such    contracts,    no   satisfactory 
tribunal  to  det-ide  such  matters. 

If  industry  is  to  flourish  to  tlio  fullest  extent  there  must 
exist  machinery  lor  adjudicating  effectively  uix)n  actions 
involving  teclinical  matters,  and  the  Conmiittee  urges  in  the 
strongest  jnanner  possible  that  such  iiiachinery  should  Iks 
provided.  It  is  probable  that  more  money  and  more  serious 
issues  ai-e  involved  in  patent  and  other  technical  questions 
than  in  all  other  actions  put  together. 

It  is  in  the  opinion  of  the  committee  obvious  that  no 
adequate  experience  can  be  gained  or  proper  consideration 
given  by  a  tribunal  vihich  does  not  give  its  whole  attention 
to  technical  dispute.s. 

.\ny  alterations  in  the  law  relating  to  patents,  trade  marks, 
or  designs  should  be  made  coincidentally  with  the  constitu- 
tion of  such  a  division. 


NOTES     FROM     CANADA. 


.Toiut  Wat<'a'ways  Commibsion  for  jxTmission  to  build  a  sub- 
merged weir  in  the  south  chanued  of  the  St.  Lawrehce  Biver 
ncfur  Long  Sault  Island,  to  enable  it  to  get  rid  of  ice 
troubles  in  the  v\-inter.  .'Uthough  the  Canadian  Government 
officially  objected  to  the  granting  of  the  application,  yet  the 
permission  was  aooorded,  chiefly  because  m  Washington  the. 
weir  was  ooflsidered  to  be  aai  urgent  war  requirement.  It 
is  believe<l,  however,  that  the  matter  is  to  come  before  the 
Commission  a^jain  in  five  years'  time. 

The  decision  made  in  the  above  caije  eeems  to  have  ■em- 
boldened another  comixiny— the  New  York  &  Ontario  Power 
Co. — to  ask  of  the  siime  CommissioQ  approvad  of  plans  to 
conatniot  a  dam  aicross  the  Little  River  on  the  smith  branch 
of  the  St.  Ljawrence  ait  Ogden  Island;  the  Dominion  Goveru- 
m«nt  is  opposing  this  application  also. 

'riio  Board  of  Trade  ol  the  town  of  Kstevan,  Saskatchewan, 
is  trying  to  secmie  co-ol>era.tion  amongst.  .sev<',i'al  towns  to 
further  a  .<9i-heme  for  «■  municipal  power  scheme,  the  intentiivn 
Ijeing  to  generate  either  electricity  or  gas  from  the  great 
deposits  of  lignite  near  Estevan  to  supply  Moose  Jaw,  Regiuu, 
and  other  places. 

The  development  of  40,(100  H.P.  ou  the  Riviere  des  Praiiiies. 
Island  of  Montreal,  P.Q.,  is*  contemplated,  as  a  company  is 
.seeking  ijermisaion  from  the  Quebec  Government  to  go  ahead 
with  the  scheme,  $12,000,000  is  named  as  the  estimated  cost. 

Electricians  in  Toronto,  in  order  that  a  high  standard  of 
proficiency  may  be  maintainedj  are  said  to  favour  the  ap- 
IX)intmeint,  by  the  Govemment,  of  a  special  licensing  board 
to  consist  of  five  members,  two  from  the  Electrical  Workers' 
Ifnion,  two  from  the  Eleciaital  Contractors'  Association,  and 
one   from  the  lI\ilr(K'lectric.  Power  Comini.s-sion. 


(Peom  octr  Speci.u.  Correspondekt.) 

SEVta!.*L  times,  before  war  broke  out,  the  question  of  the 
Hydroelectric  Power  Commis.%on  of  Ontario  building  and 
operating  a  system  of  mimidpaUy-owned  telephones  was 
mentioned;  according  to  the  daily  Press,  the  ma.tter  is  to 
come  up  again,  as  it  is  announced  that  there  wUl  be  called 
soon  a.  meeting  of  the  executive  of  the  Ontario  Municipal 
Electrical  Associaition,  which  represents  190  municipalities,  to 
disc-uss  the  proposal.  The  Mayor  of  Toronto  is  quoted  as 
saying  that  it  would  put  a  telephone  in  every  working  man's 
lioiise  in  tlie  city  at  half  the  pre.sent  cost. 

'Ihere  i.s  no  doubt  that  if  the  cost  is  reduced  to  half  of  wha.t  ' 
it  i.s  at  the  present  there  would  not  be  inanv  houses  in  the 
province   without   the  convenience  of   a   telephone,   as   they 
are   very    much    more    twuimon    here,    even    under    present 
conditions,  than   they  are  in  England. 

It  IS  curious,  however,  to  note  that,  since  the  Mayor  re- 
lened  to  made  his  statement  about  halving  the  present  cost 
ol  telephones,  the  Bell  Telephone  Co.,  of  Canada,  has  an- 
nounced Its  intention  of  incieasing  the  rate  charged  for 
telephones  by  20  per  cent,  on  the  plea,  that  increased  costs 
ju.'Stily  it-this  13  being  ngorous.lj  opposed  in  some  pai-ts 
ot   Canada. 

The  power  shortage  in  Ontario  is  so  serious  owing  to  muni- 
tions works  reqmrements  that  there  is  talk  of  the  neces-sitv 
1.  '^'^'i^K  I»^'<f— tliis  is  in  spite  of  the  fact:  that  of  more 
than  200,000  h.p.  bemg  furnished  bv  the  Hvdroelectiic  Power 
Comrmsaion  of  Ontario  fully  7.5  per  cent.' is  being  used  for  the 
manutaoture  of  munitions.  This  same  Commission  recently 
notafaed  the  city  of  OampbeUford  that  it  intended  to  develop 

rf?i^'"*.^*,n?,?J?^®^'^  *''*f'^'  '''''*  ^«  ^^^^  place,  to  product 
.•?.000  to  10,000  H.P.,  and  to  coat  $1,250,000. 

The  Provincial  Govemment  of  Quebec  is  carrying  out 
a  great  water-power  development  on  the  St.  Maurice  Eirer 
m  the  building  of  the  so-called  -  La  Loutre  "  dam;  bv  means 
ot  ttus  dam  tne  waters  of  the  St.  Maurice  wiU  be  stored  up 
and  the  low-water  flow  will  be  doubled.  The  dam  is  now 
n^nng«completion,  the  cost  is  about  $1,.500  000 

Lpon  jts  completion,  a  reservoir  of  160,000  million  cu  ft 
"i  I*%-a^^.-  •^°™,  ^^^  1'^  existing  water-power  sites 
i.  .  ??2>'9^  °''-  °*^  }'^  obtained,  but  the  dam  wiU  enable 
about  900,000  h.p.  to  be  obtained,  and  from  thr,-e  existing 
power  eates  on  the  St.  Maurice  River  yielding  190  000  theore- 
tical H.P.,  It  IS  expected  that  over  400,000  h.p.  can  be  obtained. 

Eeference  was  made  in  these  notes  recently  to  the  appUoa^ 
bon  of  the  St.  Lawrence  River  Power  Co.  to  the  International 


NATIONAL     ELECTRIC     POWER     SUPPLY. 


A  ST.WEMENT  di^awn  up  on  behalf  of  local  authorities  in  the 
North-East  Coast  area  who  are  electricity  undertakers  hae 
been  presented  to  the  Government  departments  concerned, 
with  regard  to  the  interim  repoai,  made  to  the  Pueconstructiou 
Committee  by  the  Coal  Consei'vaition  iJub-committee  on 
Electric  Power  Supply  in  Great  Britain,  and  the  report  made 
by  the  Electric  Power  Supply  vCommittee  appointed  by  the 
Boaj'd  of  Trade.  The  municipalities  which  have  adopted  the 
statement  are  those  of  Bei-wick-upon-Tweed,  Middlesbrough, 
Newcastle-upon-Tyne,  South  Shields,  Stockton-on-Tees,  Tyne- 
rnouth,  and  West  Hartlepool.  The  following  is  an  abstract 
of  the  document. 

The  municipalities  concede  that  the  unification  of  the 
production  and  distribution  of  electiical  energy  is  desirable, 
provided  that  the  best  u.se  is  made  of  existing  systems,  that 
the  genei"ation  and  distiibution  of  electrical  energy  is  undei" 
local  public  control,  and  that  proper  safeguards  are  adopted 
in  the  interests  of  existing  undertakers  and  consumers,  and 
in  particular  that  those  municipal  undertakings  which  can, 
in  the  opinion  of  the  Eleotrcity  Commissioners,  be  econo- 
mically worked  without  interfering  with  the  efficiency  of  any 
general  scheme,  should  continue  to  be  owned  and  operated  by 
their  present  owners.  Limitations  of  areas  of  supply  have 
in  the  N.E.  Coast  area  operate,d  to  restrict  expansion  and  to 
limit  economy  of  production  in  regard  to  municipal  electrical 
imdei-takings,  to  an  extent  markedly  greater  than  baa  been 
the  ca.se  with  respect  to  private  sup.ply  companies,  and  in 
so  fax  as  the  reports  affirm  the  desii-ability  of  widely  extended 
areas  of  supply,  the  municipa.hties  are  in  agreement  with 
the  recommendations. 

With  respect,  however,  to  the  Coal  Conservation  Sub-oom- 
inittee's  report,  the  municipalities  cannot  ignore  the  fact 
that  a  report  purporting  to  deal  with  problems  of  national 
economy  in  coal  consumption  has  been  utilised  as  a  vehicle 
of  attack  upon  the  poUcy  of  municipal  control  of  electricity 
undertakings,  and  ot  promulgating  proposals  which,  if  carried 
into  eifect,  may  be  expected  to  .consohdate  the  ixisition  of  the 
Newcastle-upon-Tyne  Electric  Supply  Co.  and  its  aUied  and 
subsidiary  companies,  and  to  involve  the  subordination  of 
municipal  electrical  undeitakings  to  the  dominance  and  oon- 
.  trol  of  the  North-East  Coast  group  of  power  companies. 
The  report  of  the  Coal  Conservation  Sub-Committee  is 
accepted  by,  and  has  clearly  influenced,  the  Electric  Power 
Supply  Committee  in  arriving  at  its  conclusions.  The  report 
cannot,  however'  be  regarded  as  presenting  any  elements 
of  finality,  nor  as  offeiing  other  than  the  expression  of  the 
individual  opinions  of  its  framers.  Its  conclusions  are  sup- 
ported mainly  ())  by  an  estimated  coal  saving  of  55  milUon 
tons  per  annum,  and  {ii)  by  a  compa.rison  between  the  aver- 
age charge  for  electricity  in  the  North-East  Coast  area  and 
the  charges  of  a  number  of  municipahties  in  the  southern 
parts  of  Lancashire. 

The  municipahties  challenge  the  statement  that  a  coal 
saving  such  as  is  estimated  wiU  be  effected,  even  supposing 
the  proposals  of  the  reports  be  put  into  operation  forthwith. 
The  adverse  comparison  between  the  aUeged  "  average 
charge  of  less  than  id.  per  unit  "  of  the  North-East  Ccest 
supply  .companies  and  the  charges  of  the  Ijancashire  munici- 
pahties, is  niisleiiding  and  mischievous.     No  details  axe  given 
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showing  how  this  cha.rge  is  aorived  at,  and  the  munioipahties 
deny  that  it  is  a  true  representation  of  the  tacts,  asserfeiug 
that  where  all  material  factors  are  taken  into  consideration, 
the  chflii'ges  of  the  IS'orth-East  Coast  supply  companies  vn]\ 
be  found  to  approximate  vej-y  closely  to  those  of  comparable 
municipal  undertakings. 

Even  should  the  allegation  of  ain  average  charge  of  less 
than  id.  per  unit  be  justitied,  the  comparison  is  none  the 
less  misleading  and  fallacious,  because  the  statement  in 
table  V.  of  the  report.  pm-ix)rtdng  to  give  the  .-aveiuge  prices 
charged  foi"  power  by  the  Lan.cashii-e  municipalities,  gives 
prices  which  incljiide  the  cost  of  distribution  and  other  in- 
cidental expenses,  and  relate  very  lajgely  to  low-tension  units 
supphed  to  consumers  on  their  own  premises,  whereas  a. 
large  proportion  of  the  units  supphed  by  the  Xorth-Ea.st 
Coast  supply  companies,  the  prices  (jharged  for  which  are 
appai^ently  taJien  into  account  ia  arriving  at  the  average 
charge  of  less  than  id.  i>er  unit,  are  liigh-ten,sion  umts 
supplied  in  bulk  to  the  distributors  and  users  of  electrical 
enei'gj'  who,  generally  siseaking,  have  to  add  the  ojst  of 
tianSoiToation,  and  in  some  cases  that  of  distribution,  to- 
gethea-  with  theti'  profit,  in  the  price  actually  chaa'ged  to 
the  ultimate  consmner.  ■» 

As  regards  the  proposals  of  the  rejyorts  iiespecting  the  con- 
stitution and  lowers  of  the  proposed  Board  of  Electricity 
Oommitesioners.  the  municipalities  recognise  the  desirability 
of  the  establi-shmemt  of  some  centi-al  and  impartial  authority 
charged  with  the  duty  of  fostering  electrical  enterprise  and 
encoiu^aging  tJre  use  of  electricity  as  a  som'ce  of  motive  ix)wex 
in  industrial  concerns.  The  municipahties,  however,  view 
vvith  gra.ve  concern  as  a  dangerous  extension  of  the  pohcy 
of  bureauci"atic  control  which  has  been  increasingly  prevalent 
during  the  war,  the  jxroposal  to  confer  powers  which  for  ail 
practical  purposes  wiU  determine  the  development  of  elec- 
trical enterprise  throughout  the  country  upon  a  small  body 
of  peiinanent  officials,  who  wiU  be  supreme  over  all  existing 
aod  future  electricity  undertaking.s.  appointed  by  the  Presi- 
dent of  the  Board  of  Trade  without  reference  to  any  superior 
authority,  three  of  whom  will  hold  office  subject  only  to  an 
age  hmit,  and  two  of  whom  will  be  appointed  for  a  ehort 
term  of  years.  A  small  body  of  technical  experts,  however 
eminent  inthvidually,  is  in  the  view-  of  the  municipalities 
unfitted  to  be  entrusted  with  autocratic  powers  of  the  charac- 
ter p<i-oposed;  the  central  electrical  authority  shoirld  be  so 
constituted  ais  to  be  dii-eotly  susceptible  to  the  influence  of 
public  opinion  and  should  comprise  a  sufficiency  of  members 
of  indei>endeut  judgment  and  general  exi>erience.  It  is  essen- 
tial that  any  such  ccnti-al  electrical  authority  should  be  free 
fixmi  paxtisan  bias. 

The  first  Board  of  Electricity  Commissioners  should  either 
be  appbinted  directly  by  Parlia.meiit,  or  be  constituted  in 
accordance  with  directions  given  by  Paj-liament  so  as  to 
secure  an  impartial  and  judicial  body,  and  the  appointment 
of  its  constituent  members  should  not  be  left  to  the  absolute 
discretion  of  the  President  of  the  Board  of  Trade. 

With  respect  to  the  delimitation  of  electrical  districts  and 
the  con.stitution  of  District  Boards,  these  questions  should 
be  disposed  of  by  dh-ect  Parliamentary  action  after  pre- 
hminary  local  inquiries.  In  no  case  should  the  decision  on 
matters  of  this  character  be  left  in  the  disposition  of  a  small 
body  of  experts. 

It  is  unreasonable_  that  any  embargo  should  be  placed  upon 
extensions  of  existing  electrical  undertakings  during  any 
interval  which  may  occur  before  the  suggested  super-powder 
staitions  are  in  a  jjosition  to  supply  power,  eapecially  as,  in- 
stead of  the  "  temporary  lull  in  manufactm-ing  output  imme- 
diately after  the  waa- "  contemplated  by  the  CoaJ  Conserva- 
tion Sub -committee's  report,  the  commercial  necessities  of 
the  9itua.tion  may  thpn,  on  the  contra.i-v-,  as  is  apparently 
recognised  by  the-  Electric  Power  Supply  Coinraittee,  more 
probably  demand  an  immediate  increa.se  ui  the  supply  of 
electric  ivjwcr.  which,  the  municipalities  .submit,  can  Ik; 
effected  quickly  and  economically  by  enlargcruents'i  and  ex- 
tensions of  the  plant  of  existing  undertakings. ' 

The  municipahties  have  already  commented  upon  the  pro- 
nounced anti-municipal  bias  of  the  Coal  Conservation  Sub- 
dammittee's  reixirt.  This  bias,  while  not  go  directly  ex- 
pressed in  the  reixtrt  of  the  Electric  Power  Supply  Committee, 
is  none  the  lets  present  therein,  and  the  municipalities  fear 
that  if  its  proposals  are  put  into  effect  the  result  in  the 
North-Ea^t  Coaet  areti.  wiU  be  that  the  generation  and  supply 
in  bulk  of  electricity  may  well  pass  from  the  municipahties, 
and  that  the  North-East  Coast  gi-oup  of  companies  will  be  left 
to  continue  their  ii|ii>iations  either  on  their  own  account  or 
a»s  lessees  h-imi  the  District  Bixird. 

The  mmiicipalities  fm-thcr  dh-ect  attention  to  the  inequit- 
able character,  so  fad'  as  regards  municipal  electrical  enter- 
prises, of  the  financial  proix>sals  of  the  report.  The  basis  of 
compensiition  projiosed  by  the  report  will  act  unfairly  as 
between  niiniicii>alities  and  companies,  and  wiU  have  the 
effcot  of  [>enalising  those  undertakers  who  have  set  up  ade- 
quate reserve  funds  and  mamtained  theii-  undertakings  m 
3Ji.<>ffiaent  manner,  and  of  favouring  those  undertakings 
which  have  distributed  an  undue  proportion  of  their  surplus 
revenues^  amongst  shareholders,  or  in  reduction  of  rates.  If 
Electncity  Boards  axe  to  be  constituted  to  take  over  existin" 
lel«,-tncal  undertakkigs  the  terms  of  transfer  of  municipallv 
and  commercially-owned  generating  stations  and  distributing 
systems  should  proceed  upon  the  same  basis,  so  that  in  the 
ca,«e  of   the    former   the   capital    of   the   undertaking   should 


acci-ue   to   the  municipality   which  has  borne  the  risk   and 
respoiLsdbility  of  the  undertaking  in  the  past. 

Again,  the  municipahties  object  to  the  recommendation  of 
the  Electric  Power  Supply  Committee's  report  that  whereas 
commercial  di.stributors  of  electricity  are  to  continue  to  exex- 
cise  the  right  of  paying  dividends'  to  their  shareholdei-s, 
subject  only  to  the  hmita.tions  of  a  sliding  scale  of  chai-ges 
to  consumers,  municipalities  which  continue  to  distribute  elec- 
tricity ai-e  to 'be  permitted  either  to  make  no  profit  at  all 
•  or  only  a  nominal  profit. 

Furthermore,  the  municipahties  take  strong  exoeption  to  the 
proposal  that  District  Electricity  Boards  or  their  lessees 
.should  be  empowered  to  .supply  high-tension  electricity  in 
the  ai-eas  at  municipal  distributors  of  electricitv,  and.  it  is 
contended  that,  with  the  possible  exception  of  el^tricity  used 
by  railway  tompanies  for  traction  pm-poses,  there  should  be 
for  each  local  area  of  supply  a  single  distiibutor  of  electricitv 
regaxdless  of  the  questJon  whether  the  energy  supphed  is 
low-tension   or   high-tension   electricity. 

Knahy,  it  is  manifestly  inequita-ble  that  power,  supply 
companies  (whose  areas  of  supply  for  ixswer  haippeh  to  be 
reduced  by  the  District  Electricity  Board,  to  cut  out  distriot.s 
which  can  be  better  served  from  other  districts)  should,  to 
the  exclu.sion  of  municipahties  (w^hich  mav  apparently  be 
subjected  to  similax  reduction  of  theii-  areas  "of  supply)  have 
conferred  upon  them,  a.s  is  proposed  by  the  Electiic  Power 
Supply  Committee's  repoi-t,  the  right  of  supplying  electricitv 
for  hghting  pm-poses  m  places  wheiie  there  is  at  the  time 
no  hghtmg  supply. 

The  municipahties  do  not  concur  in  the  proposals  of  the 
Electnc  Power  S.upply  Committee's  report  that  a  preferential 
basis  of  ratuig  should  be  accorded  to  electricitj'  transmission 
mains,  and  that  the  existing  restrictions  as  to  the  use  of 
ovexhead  lines  should  be  removed. 

The  mimicipalities  obsei-^e  with  satisfaction  that  the  Elec- 
tnc Power  Supply  Committee's  report  recommends  that  in 
the  national  interest  generating  statibns  and  main  transmis- 
.sion  fines  ought,  as  a,  general  rule,  to  be  pubhclv  owned 
and  they  submit  that  the  Dista-ict  Electricitv  Boaxds  should' 
m  all  Mt«s,  be  so  constituted  as  to  be  whoUv  independent 
ot  the  mfluemoe  or  control  of  commexciallv-owned  electrical 
enterprises.  To  secure  this  object,  it  is  strongly  urged  that 
the  Distiict  Electricity  Boards  shotdd  consist  of  representa,- 
tiyes  ot  local  authorities  and  laxge  consumers  to  the  exclusion 
of  companies  generating  electricity. 

In  conclusion,  the  muuioipalities  view  with  the  grave*! 
misgivings  the  manifest  dangers  presented  bv  the  recom- 
mendations of  the  i-eix)rts  of  the  estabhshment  in  the  North- 
Easrt;  Coast  ai-ea  of  an  electrical  "trust"  exercismg  with 
Parliamenta.ry  sanction  paramount  powers  in  that  area  with 
respect  to  the  production  and  supply  in  bulk  of  electricitv 
Ihey  therefore  most  eaniestlv  request  that  before  any  pro- 
posals are  s-ubmitted  to  Parhament,  based  upon  the  reports 
His  ilajes-ty's  Goveniment  will  institute  a  complete  and 
exhaustive  inquu-y,  and  that  no  affirmative  action  be  taken 
until  an  adequate  opixntunitv  has  been  afforded  to  the 
mumcipahties  of  presentmg  their  views  before  an  unbia*ieil 
and  impartial  Committee  of  Paxhament. 

The  statement  was  accompanied  bv  three  appendices  <^vin" 
smnmaries  of  the  two  reports,  and  a  fist  of  the  alliled  aed 
subsidiarv'  compames  associated  with  the  Newcastle-upon- 
Tyne  Electiic  Supply  Co.,  Ltd. 


FOREIGN     AND     COLONIAL     TARIFFS    ON 
ELECTRICAL     Q00D5. 

SOUTH  AFRICA.— A  ilecisioii  has  recently  been  jfivou  by  tlic 
Comnnssioner  of  Customs  as  to  the  rate  of  import  duty  on  voltoi.l.s 
for  charging  batteries.  When  imported  in  bulk  the  duty  is  :f  pcr 
cent.  ad  r,d.,  a  rebate  of  the  whole  duty  being  allowed  on  g-oods 
manufactured  m  the  U.K.  or  reciprocating  British  Colonies  When 
imported  not  m  bulk  the  duty  is  20  per  cent,  ad  val..  the  rebate 
being  3  per  cent. 

The  increases  of  Customs  duties  imposed  in  1915  and  re-imposed 
in  1916  and  1917-see  Electrical  Review  of  December  21st  last- 
have,  with  certain  alterations,  a^rain  been  re-imposed,  and  will 
continue  in  force  until  June  3(ith,  1919. 

SOUTH-WEST  AFRICA  PROTECTORATE.  —  The  Customs 
duties  for  S.  Africa  referred  to  above,  have,  by  Proclamation  been 
applied  to,  and  are  now  operative  in.  the  Protectorate  of'  S  W. 
Africa. 

SOUTHERN  RHODESIA.-The  following  appear  among  recent 

decisions  issued  Ijy  the  Customs  authorities  : 

On  goods  the 
jiroduce  or  manuf. 
Duty  uudcr  of  the  U.K.  and 

general  tariff.         British  Possessions 

Bronze  foU 3%adi-al.  Free 

Granulated  lead     ...  20%       ,,  9  °/  ad  val 

Merrilite  (zinc  dust)  3  %       „  Free. 

TRINID.\D  AND  TOBAGO.-The  revised  Customs  tariff  of 
Trinidad  and  Tobago  provides  for  the  extension  of  the  preferential 
rates  of  duty,  which  previously  were  restricted  to  goods  originating 
m  the  U.K.,  Canada,  or  Newfoundland,  so  as  to  apply  to  goods 
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prixluced  in  any  part  of  the  Empire.  Among  the  changes  made 
in  the  new  tariff  may  be  noted  the  duty  on  machines  and  parts  for 
plectric  liphtinp  and  power  plant,  which  i8  now  at  the  rate  of 
•-'  per  cent,  arf  •■<il.  under  the  British  preferential  tariff  and  2J  per 
cent,  under  the  general  tariff. 

MALTA. — Increased  import  duties  have  been  iuijxised  by  this 
year's  revised  tariff.  Electrical  soods  now  pay  duty  at  the  rate 
of  10  per  cent,  nrf  ml.,  while  india-rubber  and  manufactures  thereof 
pay  o  per  cent,  ail  nil.  The  new  free  list  includes  machinery  for 
industrial  purposes  and  parts  thereof ;  also  tin,  copper,  zinc,  and 
lead  in  block  and  sheets. 

BRITISH  INDIA.— The  revised  import  tariff  valuations  for  1918, 
upon  which  the  duties  leviable  are  based,  include  the  following 
items  of  interest  to  the  electrical  industry  : — 

Tariff 

valuation. 

Us.     A. 


ad   ral. 


Duty. 

7 1     % 


21% 


-\% 


110 

0 

ad 

■al. 

65 

0 

9.5 

0 

2 

1 

Metallic  ores,  all  sorts  

Salammoniac...         ...         ...         ...      **... 

Telegraphic  instruments  and  apparatus,  and  parts, 

imported  by,  or  for,  a  railway  company 
Electrical  machiuery,  and  component  parts 
Brass    sheets,   fiat    or    in    rolls,   and  sheathing 
weighing  less  than  1  lb.  pcrs(i.  ft.  ;  brass  wire 

Copper,  holt  and  bar,  rolled  

.,       braziers, sheets,  plates  and  sheathing  (cwt.) 
,,       nails  and  composition  nails  ... 

old (cwt.) 

,.       pigs,  tiles,  ingots,  cakes,  bricks,  and  slabs 

(cwt.) 

„       china,  white,  copperwarc  ...         ...     Ob.) 

.,      wire,  including  phosphor  bronze  and  all 
other  sorts  of  copper    ... 
Lead,  all  .sorts  (except  sheets  for  tea  chests) 

Quicksilver (lb.) 

Tin  (block") (cwt.) 

..   foil  and  other  sorts 
Zinc  or  spelter,  nails  ...         ...         ... 

„     „        „        tiles  or  slabs,  soft  ...  (cwt.) 

„     „         ,,         all  other  sorts 
Trade  catalogues  and  advertising  circulars 

CANADA. — An  Order  in  Council  provides  for  the  payment  of  a 
drawback  of  W  per  cent,  of  the  duties  paid  on  imported  materials 
used  in  the  manufacture  of  wireless  telegraph  apparatus  supplied 
to  vessels  in  Canada  subsequent  to  January  Ist,  1918. 


ail   ral. 

4  "s 
15.-)  0 
ad   ral, 

.■>o"o 


Free 


NEW    PATENTS  APPLIED   FOR,    1918. 

(NOT    YET   PUBLISHED.) 

Compiled  expre&sty  for  this  journal  by  Messrs.  Sbfton.Jonbs,  O'DtLL  and 
Stvphbns  (successors  to  W.  P.  Thompson  &  Co.,  of  London),  Chartered 
Patent  Agents,  285,  High  Holborn,    London,  W.C.  ). 


18,400.     "  Contact    devices    for    ceiling    roses,    cut-outs,    connectors,    rosett 
.nd    electrical    fittings."      H.    B.    Prentice.      November   11th. 
18.425.     "  Spring    contact    dips     for    replacement    electric     fuses."        J. 


CoLi 
18,431. 
18.43.3 
18.435 


November  11th. 
Eleclr 


G.    Jones.      November    11th. 
Ilectric  arc  lamps."     H.  B.  Grvlls  &  W.  Heape.  November  11th. 
fcan.s   for   supporting  electric   cables.   S-c."     J.    R.    Hewitson,    A. 
.SiKMENs  AND  SiL.MENS  Bros.  &  Co.     November  11th. 
18.4.'i4.    '*  Controllers  for  electric  motors."     H.  C.  Walker.     November  11th. 
18,464.     "  Regulating    devices    for    electrical    machinery."      Soc.    Anon,    des 
Ktablissemevts    L.    Bleriot.      November   11th.      (France,    July    31st.) 

18,467.    "  Processes    of    electro-depositing     magnesium."       G.     O.     Seward. 
November   11th.     (.U.S.A.,    November   19th.   IM-O 

18,4(58.    "  Circuits    instantaneously    sensiti^ 
TvVANl.     November  llth. 

18.50().  "  Electric  heaters."  A.  H.  Gri*x. 
tor  for  electric 
November  ]2lh. 
G.  ,VV.   Perri-  A^ 


to    photo-electron 
November  12th. 


Work 


1M.503.     "  Adapt! 
K'i'VAL    Encineerin 

1S..J0-.     "  Galvai 
.iiiber   12th. 

IK.511.    "  Telephone     transmitter."       J.     Skindervi 
ll  ..S.A..    November  7lh,   1017.) 

18,517.    "  Sparking  plugs  for  internal-combustion   ci 
R.    Monnier.     November   12th. 

18.534.    "  Alternating-current     welding     transformer 


Jove 


Bros.  &  Co 


Xov- 
12lh. 


nber  12th 
I8..539.     "  .Means  for   mounting  electrodes 
L.   S.   Gt'sll.     November  12th. 
IH..543.     •*  Contact    shoss    for    train-controlling 


steam   boilers,   contlensi 


vstems."      W.    J.    Mellejisii- 
l.\CKSON    (E     P.    Waterhouse).      November    ISth. 

18,559.    "  Electric    motor-control    systems."      British    Westingiiouse    Elec- 
tuic  &  MANt;FACTURiNC  Co.,  W.   Brooke  &  I^.  MllXER.     November  13th. 
18.576      "  Electric    transformers."       R.    Crosbie-Hill.       November    13lll. 
18,585.    '*  Dynamo-electric  machines."     British  Westinohouse  Electric  and 
.\Unlfactlrinc  Co.     November  13th.     (U.S.A.,   November  23rd,  1917.) 

18,590.    "  .Attaching  means  for  electric  fixtures."     F.   D.   Parmenier.     Nov- 
ember 13th. 

18..194.     "  Registration    of    telephone    calls."      W.    H.    Grinsted,    T.     Petti- 
.  i.t\v    \\t>  Siemens  Bros.  &  Co.     November  13ih. 

'  Electrical    switches."     H.    J.    Dean-Osgooi).      November    LSih. 
'  Inductance  coils."     II.   A.   EwEN.     November  13th. 
Electric  healing  elements  for  radiator  o\'ens."    J.   H.  Coupe  ani> 


19,ti01. 

lS.(il4. 

18.(!22. 
;.   J.    DovLE.     November   ISth. 

lb.G25.     "  Control  and   firing  of   it 
■.    V.    Drvsdale  &   P.  V.   Hunter. 


'  HoMe 


for 


ande 


nt   <-!' 


is.fiin. 

..r    ]41h. 

I6.(i59.    "  Telephone  transmitters,' 
;ovcmber  14th. 

18.660.  "  Instantaneous  connector  of  electrical,   &c 
luFFORO    &■    E.    J.    TiLLEV.      November   14lh. 

18.661.  "  Ele<-tric    heating    devices."      H.    H.    Bf'51 
mb-r  I4th. 


&c.,  by  electricity."     W.   H.  Braci., 
vember   13th. 
ctric   lamps."     F.   Quarmby.     Novem- 

.  H.  Nash  &  Western   Electric  Co. 


&   J     W.    Reid,      Nov- 


agnetic   treatment   of    the   human   body."      J. 

ric    generating    groups    for    supplying    equal 
"     n.  Crochat.     November   lith.     (France, 


C.    J. 


18.669.     "  Chairs    for    el^ 
Krauek.     November  14th. 

18.683.  "  Arrangement  of  eloc 
number  of  electric  motor  groups, 
November  14lh,  1917.) 

18,689.    "  Method   of  electric   arc   welding,   cutting,    and   repairing.' 
Holsgac.      November    14lh.     (U.S.A.,   A(>ril    30th.) 

18,700.    "  Electric   switch   box."     G.    H.    Scholes.      November   14th. 

18.702.  •'  Apparatus  with  horizontal  diaphragm  for  electrqly^is  of  alkaline 
chlorides."  Norsk  Alkali  Aktieselskabut.  November  14th.  (Norway.  April 
4th.)  "^ 

18.703.  "  Electric  magnetic  lock^iut  switches."  Ickanic  Electric  Co. 
(Cutlcr-Hammer    Manufacturing   Co.,    U.S.A.)      November   14lh. 

18.714.  "  Means  for  securing  pole  shoes  of  magneto  machines."  A.  E. 
Benneit  and   British   Lighiinc  &   Ignition  Co.     November   14th. 

18.715.  "  Armature  windings  of  electric  altt-rnaling-current  machines." 
British    Lighting  &    iGNmoN   Co.  and   E.   O.  Turner.     November   14th. 


18,716.    "  Winding    armatures  of 
and  Ignition  Co.  S:  E.  O.  Turner.     Ni 
18,722.    "  Electrical   sound-del. 

FACIURINC    Co.    &    J.     B.    REDFIRt 

18,740.    "  lilectric  switches  or  circuit  intern 

Electric  &  Manufacturing  Co.  and  W.  B.   t 

18.745.    "  Eleclrically-operalcd  signalling   de 


Biiu 


igneto    machm 
■    /ember  14th.  ^ 

ices."     Automatic  Tii 

ber  15th. 


Lighting 


November  15lh. 
'•     C.    B.    Harlow. 


15th.     (U.S.A.,   November  Slst,  1917.) 
18.746.    "  Moulds  and   method  of  casting  grids   for  accumulator  electrodes.' 


British* Thomson-Houston   Co.  and 


Joel.     November  15th. 

18.754.     "  Dynamo-eleclric    machine 

!■'.    P.    \\tiittaker.      November    ISth. 

18.759.  "  Electrical  heaters."  C.  R,  Allknsby  and  Benham  &  Sons.  Nov- 
ember 15th. 

18.760.  "  Rotary  electrical  switches."     E.    L.   Rankin.     November  15th. 
18,764.     "  Electrical     signalling    apparatus    for    ships,     &c."      W.     BuRWELL, 

R.   P.   MvERS  &  E.   Itterson-Pronks.     November  15th. 

18,780.  "  Electromagnetic  lock-out  switch."  Ickanic  Electric  Co.  (Cutler- 
Hammer    Manufacturing    Co.r   U.S.A!)      November    15th. 

18.792.     "Cooling    electrical    machines."     A.    Rolfe.      November    ISlli. 

18,802.    "  Electric   .switches."     R.    W.    BixL.      Novembw   16lh. 

18,819.  "  Electrical  heating  elements."  N.  C.  Barrett  &  G.  Pate.  Nov. 
ember  16lb. 

18,827.  "  Mul^i-spccd  alternating-current  motors  applicable  to  electric  pro- 
pulsion of  ships,  &c."  British  Thomson-Houston  Co.  (General  Electric  Co., 
U.S.A.)     November  16th. 

18,836.  "  Audion  or  I6mp  relay  or  Muiplifving  apparatus."  M.  Latouk. 
November  16th.     (France,   No\'ember   17th,   1917.) 


PUBLISHED  SPECIFICATIONS. 


The    numbers    in    parent 
be    printed    and    abridged, 


those   under   which    the  specifications    « 
subsequent    proceedings    wilt    be    taken. 


IT.      Brodsky.     June   30lh, 
Remy   Electric  Co.     De- 


VITHOUT     COM 


X9xe. 

9,543.  ArrAKAlus  for  signalling  by  means  of 
191.-,.      (Cogn.ite   application    11,423/15.) 

10,187.  Regulation  of  dvnamo-electkic  machin 
cumber    19th,    1916.      (112,415.) 

X9X7. 

13,527.  Direct-current  machines  and  single-f 
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NATIONAL    FACTORIES: 

THEIR  UTILISATION  FOR  ELECTRICAL 

INDUSTRIES. 

Now  that  a  halt  has  been  called  in  the  mai-ch  of  munition 
production,  the  nation  will  be  left  with  a  number  of  large 
factories  for  which  it  has  no  further  need.  In  a  few  cases 
it  is  possible  that  the  Government  may  decide  to  retain 
these  for  their  original  purpose,  iis  sections  of  that  national 
arsenal  with  wkich  even  a  successful  League  of  Xations 
cannot  entirely  dispense. 

The  majority  of  the  national  factories,  however,  must  be 
converted  to  industrial  uses,  whether  under  national  or 
private  control :  and  it  has  already  been  announced  that  the 
Ministry  of  Munitions  is  open  to  receive,  from  commercial 
and  manufacturintr  concerns,  offers  for  such  factories,  or 
parts  thereof. 

V\Tiat  is  the  general  position  as  regards  their  suitability 
for  electrical  trades  (which  must  develop  rapidly  in  the  next 
few  months  if  we  are  to  obtain  the  power  to  supply  our 
share  of  the  world's  output  of  such  goods)  ?  The  factories 
themselves  vary  much,  as  is  inevitable  when  it  is  remem- 
bered that  some  dealt  with  the  manufacture  of  one  type  of 
explosive  and  some  with  that  of  another,  that  some  dealt 
with  the  filling  of  large  shells  and  some  with  the  filling  of 
small  fuses,  or  of  detonators,  and  others  dealt  with  matters 
even  more  diverse.  Further,  they  were  designed  in 
some  cases  by  H.M.  Office  of  Works,  in  others  by  a  firm 
acting  as  agent,  in  others  by  local  committees,  and,  in  one 
case,  at  any  rate,  by  an  individual. 

Amongst  the  diversity  of  types  there  are  several  which 
may  be  regarded  as  useless  for  our  purpose,  consisting,  as 
they  do,  merely  of  a  number  of  small  buildings  separated 
from  each  other  by  considerable  distances,  the  buildings 
themselves  being  often  of  the  flimsiest  construction,  and  com- 
municating with  each  other  by  nothing  more  substantial  than 
wooden  footways.  Such  factories  can  only  be  handed  over 
to  the  salvage  men  for  dismantling  and  for  the  recovery 
of  the  valuable  materials  of  which  they  are  constructed  and 
the  plant  with  which  they  are  equipped. 

There  are,  nevertheless,  many  points  which  will  strongly 
recommend  many  of  the  factories  to  prospective  purchasers. 
In  all  cases  first-class  internal  railroads  of  standard  gauge 
have  been  laid  down  ;  internal  water  supplies,  sewage 
arrangements,  tire-hydrant  services,  &c.,  are  complete  ;  the 
buildings  are  ready  for  use,  are  well  lighted  and  heated, 
freiiuently  provided  with  hydraulic  power,  electric  power, 
;tud  sometimes  gas  ;  housing  and  canteen  accommodation 
are  usually  connected  with  the  factories ;  and  there  is  always 
room  to  expand.  All  these  are  good  points  when  one  is 
factory-hunting. 

To  pass  from  the  general  to  the  particular,  a  Western 
factory  comes  to  mind — in  itself  not  the  most  suitable  for 
many  purposes,  but  still  not  such  a  one  as  was  referred  to 
33] 
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of  '  .-.  each  about  120  fu  bv  110  ft.,  and  an 

ailyftih-  z^' :i  of  eisbt  baildingR.  each  of  which  is  some 
IHft  fu  bj  120  fu.  iepan»Kd  from  ea<h  other  bv  !e» 
ilfen  100  vards.  The  arrangement  may  not  be  ideal,  bat  it 
It  hv  no  meanfi  imprxseible. 

There  n  a  case  at  a  Midland  enjnneerin?  Mwn  where 
cni  .sertion  of  the  far-tory  comrtiisen  four  '/ronps  of  pijrlit 
r^mmanicatin^  •^hcfui.  each  of  thern  10'>  ft.  lonjr  by  .50  ft. 
wifl*-,  i-tiindin;r  in  one  claster  of  32  shopg,  separated  by  let* 
than  lf)-yanl  spaces.  These  surely  consstitate  a  fine  fa/.-tory 
for  eleir-trical  raannfar-tnres,  having  goorl  north  lights  by 
day  and  brilliant  electric  ones  by  night,  being  fitted  with 
nt:kA  and  c-entre  tables*  in  most  cases,  with  motfjrs  and 
.ihafting  in  many,  and  with  hydraulic  power  in  a  few. 
Snrrorinding  Viaildings  provide  ston^ie  or  suj^»lementary 
worlfflhopfi ;  tli«re  are  ateam  Vjoilere  and  h<it- water  lioilers, 
with  a  120-ft.  brick"  shaft  and  the  a<inal  goorl  railway  pro- 
vision— within  .sight  of  a  colliery,  moreover. 

Tnm  to  aiK/ther — this  time  in  the  Xorth-We«t  of 
Kngland.  Here  we  have  two  gntjBtantial  bnildingf,  adjoin- 
ing one  another :  the  <Mie  of  f;M,000  wj.  ft.,  the  other  of 
'J2,f>^K> — a  total  fioor  area  under  f^witinuoiw  roofing  of 
afjf/rraimately  llO/XK)  s'f.  ft.,  and  ••'jnitfjied  witli  10  or 
1 2  electric  overhea/1  travelling  ';ranf«  for  loads  of  2  U^ns. 
SfiT  is  thi^  all  :  for  within  a  few  hnndrf;d  yarfk  are  furtljer 
building!^,  fitt**!  with  similar  cranes — two  of  COOO,  four 
of  12,'KKJ,  awl  two  of  1 7,00<J  s^f  ft.  floor  spac; — truly,  a 
fjTf/fierty  of  very  valuable  poesibilities.  The  enginw-ring 
iwliirtry  muijt  U;  very  fast  asleep  if  such  a  farrtory  remain 
for  long  »nn»A. 

These  examples  re|<resent  three  distinct  tyfjes  of  factory, 
fjtf-.h  deserving  the  attention  of  our  lea^lersof  constnjctional 
industry.  Tliere  are  many  other  tvpes  from  which  tfi  choos*;, 
varying  in  kxsility.  design,  'y^nveniences,  and,  presumably, 
cost.  Iwjuiry  should  prfxluce  srjmetbing  bo  suit  most 
';ases. 

Jnstarifx.'S  might  Ijc  maltiplierJ.  i'ossibly  in  the  course 
of  time  the  Mini.stry  of  Mijnitiori.ii  may  advertise;  their 
fiToperti'*  and  scbclule  their  prop^^rtif/ris  :  but  live  firms 
will  »j*ak  now  and  a/,-t  to-day.  Ele'-'trical  engin'^;ring  is 
n'<t  the  only  imlu.stry  which  is  seeking  premi.««s  for  ex- 
tending existing  activities  and  inauguntting  new  ones, 
•■vime  of  the  national  fa/^>ries  rnay  hang  fire  for  a  long 
time  Cfor  they  are  n'/t  wunter]  merely  V^y  ilwA:m),  but  the 
//«)/  will  doon  tie  spoken  for,  and  it  behove*  n«  to  get  in 
first. 


Kriti.th 

ManutaclurinU 

in  Peace 

and  War. 


Mk.  KKf-MWAV,  Parliamentary  H*;r;re- 
ury  tf>  the  .Vfinistry  of  Munitions, 
deliverer]  two  sj^ieribf*  in  Tiondon,  last 
week.  In  one  he  TidcnaA  U>  some  of  the 
benefits  that  vctmA  tr>  British  industry 
from  the  dernanrls  zT\m\f^  out  of  the  war.  Tlie  terrible 
t«!t«  (-^f  the  emergencies  to  which  we  were  exfjosed, 
<«pe';ially  in  the  earli<;r  stages  of  the  wnflict,  revealed 
weaknesses  in  rf^ard  trj  ^organisation,  works'  wjuipment, 
material,  and  sr>  ffrtth,  which  it  was  nf^^«sary  trj  remove  in 
orfkr  tr<  arrive  at  a  <;ertain  efficiency  in  pnxluc-tion  iin- 
r»;alisable  under  normal  'yjnditions.  What  the  s-.fKsik^n-  harl 
U)  say  i/mixmini/  mi>;a  was  one  of  the  stroiig(*t  argumente 
that  (wiild  Ix;  usf^l  ff,r  the  firofxrr  utilisai-irm  of  l;ritisli 
Kmfrire  resource*.  Thr-.  Kmpire  is  very  strr.ng  an  regards 
natural  /lOHKHM^tion  'tf  mica  as  a  raw  rnat/erial,  for  ..fi  ^.-r 
'>;nt,.  of  th/;  world' i.  wipfjy  i»  f,rt,fhu»A  -  in  ItvUn  mk] 
15  p^-  f*f>t.  eom<^>froro  f 'ana/la.  Hut,  the  roere  '  <i-,t/-,ri'y-, 
of  the  mat>^,rial  in  Hrir.i.h  U^rritory  i;.  rrf  little  avail  »/.  u;! 
indn^rially  if  we  f/^rrnit  flerrnan  in>>;re.-;t:,  (/<  -//ure  Hiich 
a  meaCTre  of  cwitrol  a?.  tf<  take  the  material  fci-j  Germany  tf> 
be  worke/J  up,  inKt>ead  r/f  r.r/rriing  here  tfj  frrovid/;  work  for  tie 


iJritLsh  ele-trical  industry.  AVc  lru.^t.  that  our  Icgislulot 
as  well  as  indastrial  and  financial  anthoritle?,  Will  [irnlit  t 
this  experien";  in  sliapihg  their  future  course  of  m  tic 
Bat  mica  is  only  one  of  many  line!«  in  which  the  natit 
has  been  advantaged  by  its  war-industrial  necessiliis  at 
efforts.  Tlie  tungsten  indu.str)-.  the  manufactiir.-  of  frrf' 
chrome  for  steel  production,  S|ielter,  potash,  magneto-  at 
other  ignition  devicps>  optical  and  scientific  instrnm<  iit.s- 
all  of  these  came  in  for  mention.  The  improvemfnt  i 
works'  methods,  the  advantages  of  repetition  work,  ih<  m 
of  electric  tracks  in  factories — indeed,  the  more  rea.-i.Mabl 
use  of  the  most  suitable  e<juipment  and  the  full  utili-iiio 
of  grientific  knowledge — have  brought  us  thromrh  our  j 
of  stress  and  strain  in  such  a  way  that  to-day  we  sUu 
the  opinion  of  Mr.  Kellaftav.  "first  in  the  world  in  ;iliijof 
every  sphere  of  industrial  effort."  It  is  surely  up  U.  ill  f 
us  to  fRp  that  there  Is  no  falling  from  this  pinllacfe  of  -uu; 
in  the  days  when  the  menar.*  of  war  does  not  confr'.nt  u 
and  when  the  tendency  to  become  preoccupie<l  witt.  in 
t«mal  political  problems  may  put  us  in  danger  of  forj.'»u,in 
the  \(9wms.  that  have  been  learned  at  .so  great  a  ccet. 

The  other  speerjh  delivered  by  Jfr.  KellatVay  *aB  "JH 
cemerl  with  what  our  works  are  doinjj  to  change  over  Iron 
munitions  and  war  pro^luctions  to  ixtrnraercial  luanu 
fa/^.'turing.  \\'hile  it  is  true  that  the  vastness  of  our  wa 
effort  has  Vjeen  resjxjusible  for  the  greatness  of  the  ditfi'ult 
that  now  confronts  us  as  we  are  prof.-eeding  with  the  trans 
formation  from  war  U)  \*iiifji^  oj)eration8,  it  is  also  true  tlla 
the  advances  miide  under  war  Conditions  will,  in  mail* 
respef;tB,  materially  h«;ip  us  in  that  traasforni.Htion  jirrxisis 
Tlje  a<-cofint  that  the  speaker  gave  of  some  of  thj  jK:a4e 
Ume  articles  that  are  to  \yn  turned  out  by  woiks  lateb 
making  war  prfxiuc-tions  was  entertaining.  -.vti  havi 
alrearly  meniionerl  a  numlxir  of  8u<;h  changes  arrangcl  fo) 
in  well-known  work.s.  Mr.  Kellaway,  with  the  informatiot 
officially  at  his  dispoKil,  Was  able  to  go  much  further.  H« 
in«fcanc»^  aeroplane  fa/Aories  which  were  turning  over  tt 
tf>y  and  furniture  production  ;  gun  factories  changing  nvct 
trt  the  building  of  Ifxwmotives— a  line  in  which  we  h; 
abundant  wxipe,  and  mi«rh»  hsve  done  Vietber  ha/l  less  of  oui 
railway  buiirling  iKien  done  by  the  railway  wjmpanic-s  them 
selves  :  fu.se  fjv-tories  turning  over  \/>  the  making  of  cl<;<trii 
fittings.  <')thers  ar»;  to  j)nxluce  files  and  springs  in  pJHci 
of  shells  ;  dairy  utensils  instead  of  steel  preSsiny  lor  minif 
and  copjx^r  bands  for  sltelN  :  valves  insUiafi  of  acrojilant 
assembling  ;  mf>tor  dj-jxmtmcn  and  cafjstan  lathes  in  yplaf;» 
of  fuse  and  aeroplane  jiarts.  'J'he«<:  are  only  a  few  ol  i  hi 
articles  he  mentiorif^l,  and  thf«e  he  mentioned  wen:  liit,  h 
small  fxjrtion  of  the  whole  of  the  changf*.  which  an;  l>";iri« 
pror;eeded  with  in  the  hf/jxi  of  giving  employmerji.  to 
hundrc^ls  of  thousands  of  British  workpefjjj'e.  the  utilisa- 
tion of  British -fjmpi re  material,  and  the  stopjjage  <4 
importation  fif  fJerman  manufaf.-tures,  which,  unfli;r  ti 
altere^l  fxmditions  resulting  from  the  war,  we  may 
ourselves  well  able  Uj  disp^inse  with.  Of  conm-.,  noh 
exfje^.-ts  all  these  fac-V^ries  U>  settle  down  U)  their 
ofjerations  at  once.  In  many  cases  arrangements  have 
made  for  the  installation  of  spei:;ial  e<^uipment,  and 
the  wn-A(-A  "pivotal"  men  are  exjx^Jitiously  rele 
from  the  i-'(iTcx»,  arvl  n)at<;rials  are  available,  there  ghi 
Ije  gfxxl  progr»«s  made  in  the  wurse  of  a  few  montl 
For  a  time  the  demand  for  most  lines  of  manufar;ture  will 
fx;  very  heavy,  but  incn^s^jfl  pnxluclion,  which  is  to  ram 
high  wages,  will  call  for  an  extenderl  market  for  y<ars  Hft 
i/imc.  We  are  aware  that  the  world  is  hungerin;.'  for  man&p 
fw%\iT<-A  pr'xlucts,  Uf/twithstanding  war-time  efTort>H  of  some 
nations  which  have  not  fx^;n  so  rl(^;ply  involvr^l  in  the  war 
as  we  have.  We  re'piire  Ut  lay  ourwilves  out  enterprisingly 
U)  satisfy  that  hunger,  and  one  way  of  doing  so  is  to 
a/lf;pt  an  inUjnsive  exfxjrt  |X)licy,  and  c-arry  it  out  through 
suljsidiary  <v)m]mt\<in,  branc.hes,  and  agenU,  and  through  the 
mwliuiii  of  the  n;giilar  and  many-channel Ird  wickiy  service 
of  trade  journals,  Thew:  last  have  provwl  their  utility  for 
mainl-ainin;;  cztKjrt  l,rar|(,  reputations  and  coniKct/ioni,  in 
many  jiartt;  of  trie  world  under  the  refitriction'.  imfK-evd  iif)on 
them  and  their  foreign  circulation-  by  the  authorities,  during 
the  war.  and  now  that  a  period  of  gr»*it,er  freedom  is  at 
hand,  they  will  play  a  more  rf;f;ponfJble  part  than  they  have 
ever  done  Ixfore  in  bringing  orderp,  to  the  l-xwks  of  Briti«b  ! 
roanufa';tiirer;  and  t,raders. 
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BALANONG  AND  SLSPENDING  THE  MOVABLE  COIL  OF  A  MARINE  DEAD-BEAT  GALVANOMETER. 

I 

By    J.     RYMER    JONE5. 


Ib  e  iniprorenients  here  described  consist  in  the  means  yto- 
,-id-i  tor 'balancing  the  coil  :  in  the  method  of  ^ttachin^ 
h'-  uspendiiig  wires;  in  sntistituting  rubbiniT  and  st'lf- 
ir  litisj,  instead  of  vertically ///■*»'/"«(/  contacts,  as  asually 
111  ■  yed  :  and  also  in  the  manner  of  safegnarding  the  coil 
ly  X  f  ping  it  in  a  practically  central  position  between  the 
naa!ii!;,-poles  while  the  suspension  slide  is  being  put  into, 
ie  reuiove<i  from,  the  instrument. 

I'.i  the  first  and  most  successful  of  the  methods  hitherto 
'a/  \vetl  for  balancing  a  marine  galvanometer  coil 
?  :-*'iided  by  means  of  a  taut-wire  attache<l  to  fixed  central 
•i :  -  '  'rovideil.  one  at  the  top  and  another  at  the  bottom 
i!  r  the  coil  frame),  etjuilibrium  between  the  h<t<k  and 
.  and  also  between  the  tw^o  .<«/fs  of  the  coil,  is  effectetl 
\  -  lightly  bending  pieces  of  lead  wire,  soldered  to  the 
.>!  N  Lind  front  of  the  coil  frame,  in  the  direction  necessary 
like  the  axis  on  which  the  coil  turns  pass  exactly 
1,      irh  the  coil's  centre  of  gnivity. 

a    later    device     the     upper    suspending   strip    is 

-ftl  to  a  small  nut  which  is  eiigi^red  by  the  threailed 

of  a  screw,  turnable  in  fixetl  bearings  on  the  coil,  and 

iT  :is  an  adjustment  to  make  the  nut  traverse  a  small 

in  on  the  top  end  of  the  coil  frame,  thereby  virtu- 

licering  the  point  of  the  wire's  attachment  to  the  coil. 

\.t  the  lower  end  of  the  coil  frame  the  other  suspending 

is  attached  to  another  nut,  which  can  also  be  made  to 

raverse  a  similar  platform,  at  right  angles  to  the  upper  one 

dready  referred  to.     This  latter  adjustment  is  intended  to 

.■'.ce  the  coil  for  rolling  and  the  top   adjustment  for 

' '/(/  movements  of  the  ship. 
1 L  is  found  that,  with  the  means  afforded  by  either  of  the 
.b<>\t'  well-known  alternative  meth<xls,  p;itience,  pnictice, 
nd  ie[)eatei.l  trials  are  necessary  to  effect  a  perfect  balance. 
Hole  esj.iecially  at  sea  and  in  the  unfavourable  i-omlitious 
1  often  ilim  light  of  the  sliip's  testing  room. 
The  chief  difticulty  arises  from  the  fact  that  the  adjust- 
Uf-iu  for  equilibrating,  say.  the  hack  and  front  of  the  otiil 
iffcv  ts  in  some  degree  also  the  equipoise  of  the  two  sides,  and 
'*(>  r-Tsd  ;  and  this  is  found  to  lie  especially  so  in  the 
ecoiul  of  the  btilancing  methods  abo\e  referretl  to,  llore- 
»vti-,  in  the  latter  methi.xl  the  extra  weight  of  the  Iwlaucing 
ttarUments  adds  considerably  to  the  weight  of  the  sus- 
iende<l  Liiil.  increasing  the  sag  and  therefore  necessitating 
Either  stronger  sus^teiuling  wiiv,  and  conseiiuently  a  smaller 
bilvauometer  constant;  or  else  tighter  straining,  which  in- 
Vilves  greater  risk  of  breaking. 

In  the  writer's  improved  methoti.  ivadjusting  the  balance 
letneen  the  bm-k  and  front  of  the  coil  is  effei'teil  by  the 
inipie  device  (^fig.  1)  of  providing  a  piece  of  wire  (/'')  .'ibont 
;  ill.  long,  with  a  screw  thread  thtvnghout  its  length,  which 
aui  pjvss  through  a  hole  drilled  iti  the  exact  central  axis  of  the 
pjier  pin  (/»')  of  the  coil  frame.  If.  then,  this  adjustable 
liece  oi  wire  {.lasses  thivugh  the  exact  central  line  of  snspen- 
■kwi,  it  is  evident  that  altering  the  length  protruding  on 
>jther  side  of  the  pin.  in  onler  to  effect  a  perfei.-t  l>alauce 
•etween  (^say)  the  back  and  fmnt.  will  not  in  any  material 
fegree  affect  the  balanw  between  the  two  .-iiiles  of  the  coil  ; 
ind.  on  the  other  hand,  altering  the  length  of  a  second 
iniilar  piei.'e  of  wire  (/>')  inteudwl  to  supply  an  e<,]uip^iise 
ittween  the  two  .-.^jWw  of  the  coil,  but  at  right  angles  to  the 
irst  wire,  will  not  upset  the  degree  of  balance  already  effectetl 
Mtween  the  bavk  tmd  fivut  of  the  coil,  yronihl  that  this 
M^vstitbh  u'ire  aiifo  /Musts  W(»c//y  tkivtufh  the  rentfol  line  of 

\e  Coifg  !S!l4Spt^»si0H. 

The  imjK>rtant  fact  that  the  balancing  atljustmeut  for  the 
iwo  «(/cx  does  lu't  affect  the  degree  of  ei-iuipoise  already 
?\isting  iH'twcen  the  buck  and  r'lviil  (pv  riry  cirsd)  very 
pwitly  fivcilitates  the  iierfei-ting  of  the  coil's  Iwlance. 

When  first  Inilancing.  the  wires  may  lx>  etisily  and  quickly 
icteweil  in  or  out.  sis  re^iuiivd.  by  hand  for  a  coarse  atljust- 
nent:  and.  holding  the  exti-emc  i'i?//''«t''/  end  of  the  wire 
rith  a  j>air  of  tweezers,  willen.-ible  the  operator  to  appnH.'iate 

*  Patnit  SiivviKvation   Ni»,    UK>«,t;-t!>.       .-VpplUsition "  March    lUtli- 


what  small  fraction  of  a  turn  he  is  giving  to  the  wire  for 
the  final  perfecting  of  the  balance  by  that  particular 
adjusfcnit'nt. 

This  method  of  balancing  is  appliaible  to  the  i-oils  of 
other  marine  galvanometers. 

Another  improvement  consists  in  the  method  of  attaching 
the  suspending  wires  i^//-'  and  ir-)  to  the  pins  (/i'  and  /'-) 
fixed  at  the  top  and  bottom  of  the  coil  without  any  solder. 
This  is  done  by  drilling  three  small  holes  {<i),  about  ^  in. 
apart,  in  the  central  line  of  the  pin's  length  :  then  reeving 
the  end  of  the  suspending  wire  throngh  all  the  holes,  in  the 
manner  indicated  on  the  left  of  fig.  1  ;  and  finally  securing 
the  free  end  with  a  suitable  lapping  of  very  fine  wire  or  silk 
thread.  The  edges  of  the  holes  (tl)  are  rounde«i  off  to 
prevent  their  cutting  the  suspending  wires  at  sharp  angles 
when  subjected  to  tension.  After  securing  the  ends  of  the 
wires  with  the  silk  thread  lapping,  the  slack  is  taken  up  by 
the  tension  screw  (y),  which  also  tightens  up  the  loops 
between  the  rectangular  bemls,  and  thus  prevents  any  risk 
of  drawing  out  the  emk,  and  perfects  the  contact  with  the 
coil  pins.  Moreover,  the  suspending  wires  may  l>e  more 
highly  strained  with  c^insiderably  less  risk  of  breaking  than 
when  using  solder  to  attach  the  wires  to  the  coil  pins  ;  for 
not  only  does  the  heat  while  soldering  reduce  the  temjier. 


Fic.  1. — Ralascisc.  asd  Suspesdikc.  ARR^VS(:KHE?!T. 

but  the  softeneil  wire  is  more  likely  to  stretch  under 
prolonged  tension,  and  this  will  change  th^coiisltmf  and 
ui>set  the  balance, 

rnles.s,  during  a  re-suspension,  the  new  wire  be  very 
care'idly  s».ddere<.l  close  to  the//*/  surfai-e  of  the  pin.  so  as 
to  leave  the  end  of  the  pin  in  a  perfe^'tly  straight  line,  not 
only  is  a  previous  balance  quite  upset,  but  the  wire  is  also 
very  liable  to  break,  even  when  only  reasonably  strained. 
>[oreover.  if  solder  be  us«.\i.  it  is  very  often  found'  that  the 
re-scildea\l  end  of  the  wia-  has  been  slightly  displaced  by 
the  tool,  so  that  it  does  not  lie  quite  in  the  central  line 
of  the  coil's  pin.  In  that  case.  also,  a  former  bttlance  is 
wholly  upset,  and  one  side  of  the  coil  may  hang  too  near 
to  the  soft  iani  coiv  {i).  If  not  ext-essive.  this  coniingeucy 
is  providetl  against  in  the  form  of  two  screw  adjustments 
(I  and  /•),  enabling  the  inni  core  {i)  to  be  shiftetl  either 
laterally  or  longitudinally  :  but  it  is  much  s;ifer  to  use  no 
solder. 

In  the  impaiveil  metlKxl  of  att^iching  the  susjvnding 
wires  to  the  coil  by  awing  the  emls  through  the  holes  {•/) 
in  fig.  I.  in  oi\ler  to  disiiense  with  soldering,  the  suspension. 
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II  Lirokeii,  can  ■jiuiklv  in/ ii-iit-wi'il.  and  the  iiiK'  nt  siispt-n- 
sion  will  be  eqnally  well  irntred  every  time.  'J"he  nietliod 
can  be  applied  to  roils  of  other  forms  of  marine  galvano- 
meter. 

A  further  improvement  is  the  substitution  of  rnbhing 
contacts  ((•'  and  <-)  for  the  usual  /nesniiii/  contacts,  because 
the  latter  will  hold  dust  aiul  press  it  on  to  the  sprinj; 
contact  l)elow,  whereas  the  rubbiufj  contacts  are  self- 
cleanina;. 

With  this  innovation,  moreover,  no  sprinjj  contacts  are 
necessary  on  the  base,  so  that  a  wooden  base,  with  only  three 
i-l)onite  ]iillai-s  to  insulate  the  magnet  and  slide,  suffices 
instead  of  the  eiwnite  slab  usually  re(|uired. 

Safeguardinj;  the  coi!  during  the  act  of  inserting  it  into, 
or  removing  it  from,  the  galvanometer  is  effectually  provided 
for  by  using  /iro  upright  rods  instead  of  only  the  usual  one. 
i>ne  rod  enters  the  tube  (/)  at  the  back  of  the  slide,  and 
keeps  it  in  a  vertical  position,  while  a  second  rod  placed 
nearer  to  the  front,  and  which  passes  through  holes  (//)  in 
the  slide  frame,  pre\ents  it  ifrom  being  deflected  to  the  riglit 
or  left  sufficiently  to  bring  the  coil  in  contact  with  the 
magnet-poles. 

An  additional  safeguard  exists  in  the  fact  that  by  the 
time  that  the  lower  end  of  tlie  coil  reaches  the  top  of  the 
magnet-|>ole  the  contact  arm  («')  of  the  slide  has  already 
entered  a  slot  cut  in  the  brass  ])late  and  wooden  block  sup- 
porting the  magnet  ;  and  further  down  it  is  limited  in  its 
lateral  nK.vement  by  the  two  contact  springs  which  also 
serve  as  guides. 

The  galvanometer  coil  (f)  is  doubly  wound,  tlie  inner 
end  of  the  one  half  and  the  outer  end  of  the  other  half 
being  connected  together  and  to  one  terminal,  and  each  of 
the  two  remaining  ends  to  other  terminals  on  the  base  of 
the  instrument,  so  that  the  two  equal  windings  can  be 
joined  up  for  testing  either  in  series  in  the  usual  way,  or 
differentially  when  so  rec[uired  for  the  "  Rymer-Jones  High- 
Resistance  Break  Test." 

The  provision  of  a  fourth  terminal  is  necessary  in  order 
that  the  magnet  and  metal  surrounding  the  coil  may 
convenientlv   be   connected    to  one    extreme   end    of    the 


coil  when  the  two  windings  are  joi'ied  up  in  series,  and 
alternatively  to  the  juiiiiinii  when  they  are  connected  u|i 
differentially — the  object  of  this  well-known  and  effeeli\e 
expedient  being  l(i  bring  the  magnet  poles  and  sur- 
rounding niital  to  the  same  potential  as  that  of  one  of  thi- 
iiiila  of  the  coil  in  the  sn  ivs  case  :  or  as,  that  of  \.\w  jmii  livii 
between  the  windings  when  they  are  difl'i  rentially  joimd 
up,  and  thus  prevent  any  dis])laeement  of  tlie  s|)ot  fmni  it-. 
instrument  zero,  which  would  otherwise  arise  from  static 
attraction. 

To  convert  the  instrument  into  a  liighly  sensitive  gal- 
vanometer for  use  0!"  .<hore,  the  tension  of  the  lower  taut 
wire  is  either  relaxed  by  raisisig  ilie  bottom  pin  (//'')  or,  )ire- 
ferably,  this  wire  is  removed,  and  a  piece  of  very  slack  w  ire 
connected  between  the  .small  screws  provided  for  this  pur- 
pose is  substituted  in  its  stead.  Not  only  will  the  instrument 
then  be  ten  or  even  twenty  times  more  sensitive  than  wil.li 
the  bottom  wire  (.•'■-')  taut,  as  used  on  board  ship,  but  ilis- 
charge  throws  from  a  cable  or  condenser  will  be  much  mure 
ea-sily  observed,  because  the  swing  will  be  slower  and  dead- 
beat.  For  use  on  sli  )re  three  .sci'ews  are  provided  in  the 
base  for  levelling. 

As  the  biise  boards  are  ti;  ted  with  trunnions,  the  front 
of  the  instrument  can  be  t.lted  up  or  down,  by  means 
of  back  a;id  front  adjusting  screws,  in  order  to  i-aisc  oi' 
lower  the  spot  of  light  as  rei|uired  to  briiiL:  it  on  in  lln' 
scale  when  the  galvanometer  is  set  up. 

As  a  (jood  spot  depends  on  the  lamp  and  its  lens  being  so 
adjusted  as  to  direct  the  best  beam  obtainable  on  to  the 
galvanometer  mirror,  it  conduces  greatly  to  this  end,  and  is 
found  very  convenient  that,  by  means  of  this  gahanometrr 
tilting  adjustment,  t!.;;  height  of  the  lamp  and  its  lens  need 
not  be  regulated  t  )  suit  the  height  of  the  gahanomelrr 
scale. 

Inuring  very  heavy  weather  at  sea,  and  when  not  in  use 
at  night,  the  galvanometer  can  be  secured,  so  that  it  does 
not  shift  its  position  c:i  the  anti-vibration  pad — '\u  case  tin/ 
rubber  guys  provided  are  insufficient — by  means  of  special 
insulating  clamps,  which  can  be  quickly  raised  to  remove 
the  pressure  while  tc;is  are  being  made. 


ELECTROCULTURE  EXPERIMENTS  AT  LLANTWIT  VADRE. 


As  interesting  series  of  experiments  on  the  stimulation  of 
plant  growth  has  been  carried  on,  near  Pontypridd,  during 
the  last  two  years  on  the  field  of  the  Star-Delta  Potato 
Ulub,  which  is  connected  with  the  South  Wales  Electrical 
Power  Distribution  Co.,  of  which  Mr.  W.  A.  Chamen  is  the 
engineer  and  general  manager.  By  the  courtesy  of  the 
assistant  manager,  Mr.  C.  T.  Allan,  we  have  been 'favoured 
with  a  copy  of  the  report  on  the  results  obtained,  from 
which  we  extract  the  following  particulars  : — 

The  field  had  an  area  of  2-07  acres  (see  fig.  1),  and  the 
soil  consisted  of  a  typical  heavy  loam,  approximately 
70  per  cent,  clay  and  30  per  cent.  sand.  In  191i;  the  field 
had  grown  oats,  but  in  1917,  when  taken  over  about  March, 
it  had  been  two-thirds  ploughed.  This  was  completed,  but 
no  manure  w^  used  in  i;)17. 

In  March,  1'.)18,  41  tons  (20  tons  per  acre)  of  coluery 
manure  was  spread  evenly  over  the  field.  In  April  the 
field  wa-s  ploughed  once  lengthways,  then  harrowed  *and 
rolled.  After  this,  10  cwt.  of  30  per  cent,  super-phosphate 
and  2i  cwt.  of  sulphate  of  ammonia  was  spread  over  the 
surface.  It  was  proposed  then  to  cross-plough,  but  owing 
to  difficulty  in  obtaining  a  plough,  and  also  to  the  ].laiitin'g 
season  being  due,  the  growers  were  compelled  to  open 
planting  drills,  and  found  only  a  fair  tilth. 

In  1917  potatoes  were  planted  during  the  first  week  in 
May,  and  were  lifted  in  the  first  week  in  October  with  the 
following  results  : — 

Cwt.  Cwt. 

planted.  lifted.  Ratio. 


King  Edward  ...  2 

Iiish  Up  to-Date  20 

King's  President  I'l 

Arran  Chief     ...  To 


4-1 1; 

•SI -7 
171-0 


2  25  to  1 
4U  ..  1 
H'O  „  1 
f75  ..  1 


In  1918  potatoes  were  planted  in  the  fitrt  week  in  May. 
and  lifted  in  the  second  and  third  weeks  in  October  with 
the  followiui;  results  : —  J 


Templar   from 
Loch  Leven. 


Cwt. 
planted. 


48-G  370-4  7-ii  to  1 

For  the  purpose  of  the  experiments,  4(i0-volt,  2.')-cvcle, 
single-phase  current  was  stepped  up  by  an  oil-i'oole(l, 
10-K.v.A.  transformer  to  32,000  volts,  and  rectified  with  a 
Delon  type  of  rectifier,"  which  held  the  voltage  to  39,uoo  in 
dry  weather  and  to  30,000  in  the  wettest  weather.  The 
apparatus  gave  no  trouble  at  all,  and  held  this  voltage  in 
the  heaviest  rain. 

The  area  under  electroculture  was  divided  as  follows  : — 

1918. 
rOHii  acres 
0-077     .. 


Electrified  area 
Control  area  ... 


1917. 
r21  acres 

0-8K     ,. 


48-5  cwt.       2«2-87  cwt. 


0-0 


Total        ...         ...     2-07  acres  207    acres 

In  r.tl7  the  network  consisted  of  S.H.jO  yards  of  No.  24 

S.w.f;.   galvanised  steel  wire.     The  wires  were  spaced  (1  ft. 

apart,  with  cross  wires  arranged  in  the  same  way,  so  as  to 

make  a  mesh   G  ft.  square.      These  wires  were  su imported 

from  main  copper  carriers  of  No.  (5  s.w.g.     The  network  at 

first  was  supjxirted  on  e.h.t,  insulators  about  li  ft.  G  in. 

from  the  ground  ;  later,  on  August  14th,  this  distance  was 

reduced  to  5  ft. 

In   191.S.  l,8('.0  yards  of  the  same  size  of  wire  was  used. 

but  tlie  wires  were  spaced  9  ft.  apart,  with  no  cross  w-ires. 

The   netw^ork    was   movable,   and   was    kept  as    nearly   as 

possible  2  ft.  above  the  haulms. 

The  1918  arrangement  was  at  right  angles  to  that  of 

1917. _2 

•  See  Eleotrical  Review,  February  18th,  1910. 
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The  voltage  was  measured  in  1917  by  a  Kelvin  and 
White  electrostatic  voltmeter,  reading  to  a  maxiinuin  of 
100,000  volts.  In  1918  it  was  measured  by  a  sphere  trap, 
previously  calibrated.  For  mea.suring  the  current  a 
Ferranti,  D.c.  0-100-volt,  moving-coil  voltmeter  (with  the 
resistance  cut  out),  calilirated  a.s  a  milliammeter,  was 
employed.  This  instrument,  of  course,  giive  the  polarity  as 
wellas  the  value  of  the  cuirent.  The  synchronous  motor  being- 
four-pole,  by  shifting  the  adjustable  stationary  arm  of  the 
rectifier  a  quarter  I'evolution,  the  polarity  could  be  reversed 
if  necessary,  but  the  network  was  kept  positive.  Ilie 
ammeter  was  fixed  on  the  negative. 

In  1917,  as  stated  already,  the  voltage  varied  from  o9,000 
volts  in  dry  weather  to  :)0,000  in  wet  weather.  In  1918  it 
was  36,000  volts  ;  and  this  did  not  vary  5  per  cent,  either 
way,  the  lower  voltage  being  obtained  during  heavy  rain 
and  the  higher  during  drier  wcathei'. 

The  current  in  1917  varied  from  2'i>  milliamperes  in  dry 
weather  to -t'O — 7'i>  in  wet  weather.    In  191Sit  \aried  fi'om 


under  the  network  kept  green  much  longer  than  those  on 
the  control  poi'tion. 

Although  the  percentage  increase  in  1918  was  less  than 
in  the  previous  yeai-,  it  is  to  be  noted  that  the  total  yield  was 
increased  from  14-G  tons  to  IS-fi  tons,  and  idthongh  the 
ti'catment  during  1917  only  lasted  seven  weeks,  as 
compared  with  three  months  during  191S,  the  decrease 
might  be  explained  by  the  smaller  area  of  network  wire  in 
191S  ;  but  it  should  also  be  noted  that,  owing  to  the  net- 
work in  191.S  being  arranged  at  right  angles  to  that  of 
1917  (see  sketch),  about  one-quarter  of  the  1918  control 
portion  had  been  under  the  network  the  previous  year. 

It  was  unfortunate  that,  owing  to  the  weather  being  so 
wet  during  the  gathering  of  tlie  1918  crop,  it  w;is  not 
possible  to  weigh  separately  the  potatoes  taken  from  each 
quarter  of  the  field. 

Cost  ok  Equipment. 
Transformer  of  10  K.v.A.  400/120,000  V.     ...       i'lidl     o     n 
i'-n.p.  syiichronou.i  motor  for  rectifier       ...  ■"■•"i     o    i) 


Making'  ivctifier  arms,  kc,  .appiox. 


X 1 1     0     0 


rLircTBOCtr..T^=--    \rT'.vosK,  ■.;i7,/'///.';  i9i8.\\^\\ 
Fio.  1. — Potato  Fi^d  at  Llantwit  VAOitE. 

0-35  in  very  dry  weatlier  to  (cs  during  heavy  rain,  with  an 
average  of  O'.'i  during  the  normal  damp  weather  prevalent 
in  the  district. 

It  was  endeavoured  to  keep  the  Voltage  constant  during 
the  treatment,  and  it  is  interesting  to  note  the  lower  read- 
ings during  191.S,  which  may  be  accounted  for  by  the 
smaller  amount  of  wire  used  as  compared  with  the  prc\'ious 
season,  the  ratio  being  3:1.  Further,  the  insulators  used 
cFiiring  1918  provided  a  smaller  leakage  path. 

Treatment  was  usually  given  between  the  houi's  of  i;  and 
9  in  the  morning  and  7  and  10  in  the  evening  : — 


v.in. 
Commenced  Aiij^'.  li 
Finished  Oct.  1 

Total 


Mornintf,  lis  houra.     .Tune  22,  2HI  1m 
Evening,   Ifil       ,.         Sept..27,  2!) I 


2S2  homs. 


The  results  of  olectrociijtiu-e  were  as  follows  :- 


Electrified 
Control 


#1 


Increase     ...  17  2  ' 


1918. 
Tons.         Tons  per  acre 
10-.^  9-4B 

8-2  S'lO 

Increase       ...  12  G  % 


As  previously  stated,  the  apparatus  never  failed  and  was 
successful  throughout,  although  difficulty  was  expected  in 
keeping  the  network  charged  during  heavy  rain.  On  dark 
nights  it  was  easy  to  see  the  glowing  network  wires.  In 
the  rectifier  hut  grass  grew  extremely  (|uickly  through  the 
rough  flooring  of  old  sirejiers,  especially  under  the  volt- 
meter, and  in  the  dark  llje  tips  of  the  blades  could  be  seen 
glowing,  but,  after  some  days,  these  went  a  dark  brown, 
evidently  showing  that  the  discharge  was  too  intense. 
Insects,  such  as  butterflies,  etc.,  on  many  occasions  wei'e 
observed,  and  it  was  noticed  that  when  flying  under  the 
network  they  kept  very  close  to  the  ground,  or  else  flew 
back  away  from  the  wires.  Insects  that  lia|.)pened  to  alight 
on  the  wires  in  the  hut  could  be  seen  glowing  in  the  dark, 
and  in  most  cases  after  the  current  was  shut  off  they  were 
found  to  be  dead. 

It  was  noticed   in  both   seasons   that  tlie  potato  hnulms 


K  :!mu  0  u 

It  is  estimated  th.at  this  equipment  could  ta-tily  deal  witli  100 
to  1 50  acres.                                                                       , 
Two-Acre  Voltaok  Ei^uipment. 

Galvanised  steel  wire £3  8  0 

Supportin":  wire,  steel,  say 2  O  o 

Sapling'  poles,  insulators,  say  eight  at  lus...              1  0  0 

Labour,  say      ...          ...         ...         ...         ...              I  0  o 


£12     8     0 
A   "Danger  Notice"   was  kept  at  the  gate  of  the  field 
warning  people  of  the  high  voltage,  and  this  probably  had  a 
deterrent  elfect  on  prospective  thieves,  but  did  not  prevenli 
a  big  cart-horse  breaking  through  the  hedge  during  1917, 
which  afterwards  received  a  shock,  departing  with  a  good 
portion  of  the  network  attached  to  it.     The  horse  did  not 
return,  but  we  understand  that  it  was  undamaged.     This 
year  a  sheep  dog  got  under  the  network,  and  after  rcceiviui;' 
a  shock  through  its  tail,  it  departed  very  hurriedly,  making 
loud  noises,  and  also  did  not  return.     ( )ur  informants  arc 
not  sure  what  ill-effects  it  received,  but  say  they  certainlyj  "y^ 
knew  its   roiri'  was  in   good  order    whilst   it  was    within/  ' 
hearing  ! 

In  an  adjoining  field,  in  1918,  an  experiment  was  made 
on  a  crop  of  oats,  but  owing  to  various  difficulties  it  was 
not  possible  to  carry  it  out  thoroughly.  The  I'esults  seemed 
to  point  to  an  approximate  increase  of  Sfi  ]ier  cent,  in  grain 
and  an  increase  of  17  per  cent,  in  straw. 


Demobilising   Munilion  Workers.— In   connection  with 

ilisuharges  of  munition  workers,  the  Minister  of  Munitions  wishes 
to  point  out  for  general  information  that  (with  the  exception  of 
l)ersons  enga>;ed  in  manual  laliour  on  certain  building  and  con- 
struction work,  certain  classes  of  sea-going  engineers  and  workmen 
engaged  in  ship  repairing  or  whose  employment  is  of  a  discontinuous 
or  temporary  nature)  workpeople  engaged  on  or  in  connection  with 
the  manufacture  of  munitions  ai'e  in  general  entitled  in  accordance 
with  the  provisions  of  Sec.  3  of  the  Munitions  of  War  Act.  1917, 
to  a  -week's  notice  of  discharge  or  a  week's  wages  in  lieu  of  notice. 
If,  therefore,  a  munition  worker  (not  falling  within  the  above  ex- 
ceptions) is  discharged  with  less  than  a  week's  notice  or  wages  in 
lieu  thereof,  he  or  she  can  complain  to  a  Local  Munitions  Tribunal 
and  claim  payment  of  a  week's  wages  in  lieu  of  notice  by  the  em- 
ployer. All  necessary  particulars,  togethe/ with  the  proper  form 
of  complaint,  can  be  obtained  from  any  Employment  F.xchange. 
The  Minister  of  Munitions  would  be  glad  if  employers  generally 
would  give  their  workpeople  as  early  an  intimation  as  possible  of 
any  intention  to  discharge,  and  would  in  all  cnses  give  the 
Employment  Exchanges  at  lea-st  a  fortnight's  notice  of  iuipendini;' 
discharges. 

Electric  Welding  In  Shipbuilding.— The  displacement  of 

riveting  by  electric  welding  in  ship  construqtion  is  being  con- 
sidered in  insurance  circles,  with  regard  to  possible  reduction  in 
rates.  It  is  claimed  that  welded  plates  stand  the  impact  test  as 
well  as  riveted  plates, but  underwriters  reiiuire  further  inforniution 
on  the  question  of  the  results  of  stranding  and  collision.  The 
costs  under  these  heads  are  extremely  heavy  at  the  present  time,  as 
shown  by  the  heavy  increases  in  premiums  on  hulls.  The  cost  of 
electric  welding  is  stated  to  be  much  below  that  of  riveting.  So 
far,  principally  small  boats  have  been  tested  with  the  new  ))roeos8, 
and  a  recent  experiment  shows  that  in  the  case  of  a  barge  which 
was  electrically  welded  at  a  co-st  of  abmit  £300,  the  tender  for 
riveting  the  vessi'l  was  r  I."i0. 
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NEW     ELECTRICAL     DEVICES,     FITTINGS     AND     PLANT. 


Readert  are  invUfd  to  submit  particvlars  of  new  or  hnproved 
devices  and  apparatus,  which  wiU  '■  v'^^  !■■■;  >  -■^x- 
sidered  of  sufficient  interest. 


\  Corabiaed  Electric  Heater  and  Cooker. 

Tilt'  lifm"  roiiiliiijfil  i':iiliaUii'  ami  ,st«ivi'  Is  a  ni'W  dcvici" 
iiilriulm-i'd  liy  Ki.F.iTKiiAi,  CtiMro.NKNTs.  I.Tii.,  elf  :i(i.  C'iinnoii 
Street.  iJirinin;.'li:iiii.  In  ;ls  upiijiht  lonii  (lig.  I)  it  i.s  used 
as  a  ni(lia.toi.  and  in  its  hoi-izonUiJ  jxjsitiou  (tip.  2)  it  is 
adapt(<(V  for  c<«)king  and  domestic  purixxses.  Tlie  ai>ixinitus 
is  of  solid  i-onstiucliini,  tlifr<>  beinp  no  swivel  nuts,  .screws, 
or  springs  to  yet  out  of  order,  .uul  con.si.<its  of  a.  .<:(|uai<',  r.w-t- 
iiiin  rii.sf  conlainiii;,'  tlu'  elements,  mounted  uixjn  seittll  leys. 
ami  liavin;;  a  ririulai.  dished,  iirnaiiieiit^il  front,  wliieli  also 
s«-r\<'s  as  the  top  of  the  stove  when  ust'd  hvr  cookinf;.  I'\iur 
l^-^js  are  pitiviiled,  so  arranyed  that  in  whieliever  position  tin' 
lit-att-r  is  used  it  sUinils  linnly  ujxin  three  of  them,  the 
fourth  le;;  doin^;  duty  in  eaeh  ease  a.s  a.  handle.  In  rlianyiiij; 
over  from  lie-,i,linK  t<i  i-ookLiin,  or  i-icr  (•<■/.•<«,  it  is  (Hily  neres- 
!iaiy   to  tilt   the  stove  info  the  requirwl   po.siti<>n. 

The  element*;  consist  of  continuous  spirals  of  nickel 
ihiT>mium  wire  aaranged  in  i>a.rdllel  coils  on  the  surla<-e  of 
porcelain  formers.  Two  .su<:h  element.s  are  used,  the  loa*liiiy 
of   the   two  to^'ether   heing   either   1   or  ].:j   K\V.,   as  desired. 


unlikely  to  need  renewal  The  fuse  itself  is  threaded  through 
a  diagannJ  hole  formed  in  the  porcelain  body  of  the  carrier, 
;ind  wheji  the  latter  ia  in  position  (fig.  5)  no  metal  parts  can 
be  touched  by  the  hand.  When  the  "Izolex"  fuse  is  required 
lor  .single  way  circuits  only,  and  is  not  to  be  mounted  up 
in  fui*-  boards  wiith  bus-baas,  it  can  be  litt.ed  with  in  going 
and  out^going  t^'niiiuals.  It  is  reeoumieridiHl  that  "Testotiji" 
fuse-wire  be  u.si^d  with  liliese  l'u.s«»s.  Suitable  ironcUid  cases 
to  accrMuniod.i't*'  single-pole  <ir  groups  of  fuse  units  are,  sup- 
plied, these  being  de,«iigned  with  ample  si)ace  at  the  sides 
so  as  to  facilitate  wiring  up.  The  china  bases  are  rai^-d  to 
ix^rmit  of  the  wii-e.s  being  passed  below,  the  main  cables 
lieing  (itt<Ml  in  full  view,  while  tlie  in-coming  cable  holes 
are  bushed,  but  can  be  screwed  to  ttike  conduit  at  Muall 
additional    cost. 

Industrial   I.i^htin^  Pitlin^s. 

.\Irssiis.  SiMi'i.rx  Conduits,  T/rp.,  (ianison  Lane,  Birming 
liaui,  have  i.ssuwl  a  new  cra.talogue  of  iiulu.st.rial  lighting 
fittings,  which  includes  ma.ny  new  designs  of  inexpensive 
leJlec-tors  aiud  lajitei  is,  suit^ible  for  factory  use.  'iTie  work- 
shop ndlectors  aie  tjown  in  many  sizes,  arranged  for  inten- 
sive and  exten.sive  illumination.  In  tlie.se  days,  when  economy 
and   efliciency    are    the    watch wonls    uf    factory    practice,    it 


1  los.   1  .\.\u  'J.     'I'hi:    '  IjI  ( \>  '    ('oMiiiM:j>  P.ama'ioij   ash  Srii\i'. 


Pic.  6.— SuiPi.Ex  Ijantehn  for  ( lAS-rn.i.Rn 
Lamps.— Light  Pattekn. 


With  the  higher  loading  inde|)eaident  control  is  provided  for 
each  of  the  tiwo  elements.  The  switch  («■  switches  are 
mounted  on  the  back  of  the  element  case,  where  also  is  the 
plug  for  i-onnecting  up.  The  front  of  the  a.ppara.tus  may  lie 
of  malleable  iron,  eitiher  japanned  black  or  nickel-plated,  or 
of  solid  cast  brass,  poLi.sh.'d,  Tlie  aiin/aratus  is  .stcx'ked  in 
all  the  usual  volta.ges. 


"  Izolex  "  Replacement  Fuse. 

A  new  type  of  replacement  fuse  ha«  Ixeii  placed  on  the  market 
by  Me.ssrs.  Waiio  &  (jolu.stonk,  Saaiipson  Works.  .Manchester, 
which,  apart  from  its  novelty  of  design,  <K<iipies  no  greater 
space  than  that  needed  for  the  dial-pattern  caitridge  fuse, 
while  retaining  the  crmvendence  of  the  open-type  replacement 
fuse.  .\t  present  it  is  made  in  sizes  up  to  1.5  amps.,  but 
larger  patterns  for  currents  up  to  2rifl  amps,  at  voltages  from 
'2fM  to  o(K)  are  in   piepanitiun.     l''roiii   the  illii.strations  it  will 


FiQ.  3.— Fuse 
Cakrier. 


Fio.  4. — Base,  with 
Carrier  Removed. 


Fio.  .'). — Complete 
Fuse  Unit. 


be  seen  that  the  fu.se  consists  of  two  parts,  the  fixed  ba.se 
(tig.  4)  and  the  detachable  carrier  (lig.  ;<).  The  tongues  on 
the  carrier  are  ol  U-.shar)e  to  ensure  good  contact,  while 
the  contact  plates  in  the  base  are  flat,  and  arranged  parallel 
with  one  another.  These  conta<ts.  being  solid,  have  no  ten 
dency  to  deteriorate,  aa  is  the  case  with  spring  chps  Pio 
vision  has  been  made  for  iv.ad\  replacement,  although,  owing 
to  the  substantial  fonn  of  the  .  h]-   in   the  ,:urier    thev  are 


behoves  all  works  engineers  to  li.«.k  well  to  the  hghbing  of 
their  woiks,  and  .see  that  light  is  not  wasted  in  glare  and 
shadows.  There  are  sufficient  desigu.s  illu.stra.ted  in  the  list' 
before   us  to  meet  all   the  requirements  of  any   well-lighted 


Fig,  7.— SiMi'i.F.x  Watertight  Switch  and  Pmig.— ?Iravv 
Pattern. 

works,  while  we  note,  also,  that  the  prices  are  low.  The 
outside  lanterns  shown  vajy  fi-om  small  sizes,  suitable  for 
llJO-watt,    gas-filled   lamps,    up   to   the   large   lanterns   taking 
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1,500  watts.  There  are  several  patterns  of  each  size  shown, 
some  quite  jight  and  inexpensive  (tig.  6),  suitable  for  factory 
and  subway  use,  and  othei-s  mudi  heavier  and  more  expen- 
sive, suitable  lor  railway  or  sti-eet  lighting.  They  are  speciaJly 
designed  for  the  economic  lighting  of  lai'gc  .space,?.  There 
are  also  shown  indirect  and  semi-indiroct  httings  of  inexpen- 
sive types,  for  dra.wing  offices,  booking  halls,  shops,  &c.  ,'\t 
the  end  of  the  «ita.logue  are  iliusta-ated  switch  and  plug 
littings  (tig.  7),  designed  for  heavy  factory  use  and  .six-cia.l 
liotations  where  l)oth  watcrtighfeness  and  gastighiiie^  are 
desired. 


CORRESPONDENCE. 

Letters  received  by  ui  after  5  p.m.  on  Tuesday  cannot  appear  until 
the  following  iveek.  Correspondents  shmUd  forward  their  communi- 
cations  at  the  earliest  possible  moment.  iV'o  letter  can  be  published 
unless  we  have  the  wrnter's  luivie  a7td  address  in  our  possession. 

Coal  Economy. 

With  reference  to  the  api)ea]  w-hich  luy  C'oiiuuitu  o  juadr 
in  the  Press  that  electric  snipply  stations  should  assi.st  the 
Coal  Controller  in  distributing  circulars  with  a  view  to  urging 
the  public  to  economise  in  coal,  I  should  like  to  say  that  the 
appeal  met  with  a  most  gratifying  response,  and  the  follow- 
ing letter  wiU  be  of  interest  to  those  who  thus  kindly 
assisted  :  — 

Board  of  Trade, 

Coal  Mines  Department, 

Holborn   Via-duct  Hotel. 
T.  W.  Cole,  E.sq..  November  20*/).,  1918. 

The  Provincial  Electric  Supply  ' 

Committee  of  the  United  Kingdom. 

Coal  Economy  Circulars. 
Dear  Sir, 

With  reference  to  the  assistance  which  has  been  given  by 
member  companies  of  your  Committee  and  other  undertakings 
in  distributing  circulars  on  coal  economy,  would  you  kindly 
convey  to  these  companies  the  th.inks  of  the  Coal  Controller, 
and  inform  them  that  the  Depai-tment  very  much  appreciates 
their  kind  help,  which  we  feel  has  been  of  material  value. 

May  I  point  out  that  there  is  httle  promise  of  an  allevia- 
tion of  the  serious  coal  .shortage  this  winter,  and  that  the 
utmost  economy  in  the  consumption  of  fuel  and  light  is  still 
uece^arj-. 

Yours  faithfully, 

(Signed)  C.  W.  Sandemax. 

Director  of  Publicily. 
T.  W.  Cole, 

SecrciaTij. 
Prov.  Elcc.  Supply  Committee. 
Loudon.  E.C,  Xovcmber  iUh.  1918. 


"  To  Him  that  Hath  ." 

In  an  article  recently  published  in  your  colimms,*  the 
writer  expressed  the  fear  that  the  clerical  worker  in  muni- 
tion factories  would  not  receive,  at  the  hands  of  the  Govern- 
ment, the  eame  considei^tion  as  was  extended  to  the  manual 
worker  when  munitions  of  war  were  no  longer  i-equired,  and 
•A  ponisal  of  the  Crovemment  "  out-of-work  "  donation 
scheme,  which  allows  for  benefits  to  be  paid  only  to  persons 
who  oomc  within  the  scope  of  the  Xational  Health  Insurance 
.\ct,  will  prove  that  the  fear  was  well  founded. 

Persons  insurable  under  the  Health  Insurance  Act  are  all 
manual  w'orkers,  whatever  their  wa.ges  may  be.  and  those 
clerical  workers  whose  income  does  not  exoeexl  £160  i)er 
annum.  Thus  it  will  be  seen  that  out-of-work  benefits  will 
be  paid  to  those  workers  who,  during  the  past-  tour  and  a 
half  years,  have  been  in  receipt  of  unprecedented  high  wage^. 
amounting  in  many  instances  to  between  f-500  and  £&)h  a 
year,  and  yet  denied  to  all  clerical  workers  who  have  been 
fortunate  enough  to  eai-n  more  than  £160  per  anniun. 

Many  thousaijds  of  clerks,  from  an  actual  wages  stand- 
poiut.  are  really'  eligible  for  benefits  under  the  National 
Health  Insurance,  but  as  tlic  wai-  bonus  they  receive  has 
lironglit  their  iui-ome  .'ilightly  over  the  ±'160  limit,  tliey  arc 
deemed  to  b<-  iueligihle,  and  th<-ir  contribuiion.s  have,  been 
dispensed  ■sxilli.  Thi.s  lias  rome  into  eflcot  quite  recently, 
doubtless  on  the  assun)ptiou  that  their  )ncome  wiU  not 
descend  below  the  limit,  but  when  the  clerk  is  thrown  out 
of  employment,  and  has  nothing  to  fall  back  upon,  he  will 
probably  be  obliged  to  accept  a.  job  at  his  |>re-war  rate  of 
pay,  without  the  war  bonus  he  at  pi-e,sent  enjoys. 

It  is  impos-sible  that  this  miserable  distinction  can  be 
tolerated.  Is  it  logical  that  the  comparatively  low-paid  clerk 
I  for  what  is  £3  per  week  worth  in  these  days?)  can  .siive  in 
anything  like  the  ssiinc  degree  as  his  much  better  paid 
manual  confrere?  WJiy  should  this  distinction  be  made  he- 
l"n'n  lh<>  manual  and  the  clerical  worker?  The  (Itnernment 
I'eel.-,  that  the  manual  worker  ir-  likely  to  incur  hardship 
owmj  to  temporary  unemploym'='nt.  and  has  granted  out-of 
work  donations  in  consequence;  but  surely  the  same  iU- 
eftecti  are  hkely  to  be  feltfc  by  the  clerical  worker,  even  if 
his  war-time  income  has  exceeded  fl6<3  per  annum.  The 
manual  worker  has  at  lea-st  had  the  opportunity  of  putting  a 
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bit  by  for  a  rainy  lay,  but  it  looks  as  though  the  BibhcaJ 
quotation,  "  To  hun  that  hath  shall  be  given,"  was  in  the 
mind  of  those  responsible  for  the  framing  of  the  "out>-of- 
wca'k  "  donatdofn   scheme. 

It/  is  not  suggested  in  this  letter  that  the  out-of-work 
l>enefits  should  not  be  paid  to  the  manual  workcre  who  have 
been  in  receipt  of  high  wages,  for  it  is  recognised  that,  high 
as  these  wages  are,  the  tembly  high  co«t  of  living  has  grea.tly 
■reduced  their  value.  It  mu.st,  however,  be  remembered  that 
the  clerk,  with  his  £16.5  or  £170  i>er  anmun,  has  to  pay 
exactly  the  same  as  the  manual  worker  for  the  ncce.'Karies 
of  life,  and  -as  the  chances  of  temporary  unemployment  are 
at  least  equal,  it  is  only  fair  that  the  same  consddea"ation  shall 
be  extended  to  the  clerk  as  to  the  mechanic.  The  Govera- 
ineut  scheme  should  be  amended  forthwith,  so  as  to  embrace 
all  woi'kei^  (no  matter  what  their  wqj--tjine  wages  may  have 
been)  who  during  the  change-over  ix'rio<l  are  thrown  out  of 
empla\'ment. 

M.    E.    Nicholls. 


The  Royal  Albert  Hall. 

I  iiotici'  ill  your  issue  of  last  w-eek  a  paiagraph  in  regard 
to  the  above,  .which  says  that  certain  people  "  remove^l 
a  paving  stone  outside  the  Hall  and  cut  off  the  electric  supply 
at  the  main."  I  am  sru'e  everyone  will  agree  that  it  would 
be  very  unfortunate  if  such  an  example  'sere  seized  upon  as 
a  normal  weapon  of  retaliation,  and  I  think  in  this  connec- 
tion it  might  not  be  unwise  to  draw  attention  to  a  provi.sion 
in  the  Electric  Lighting  .A.cts,  a  con'si deration  of  which  might 
possibly  form  a  deterrent  to  anyone  who  had  memorised  the 
method  as  one  to  pursue  .should  occasion  arise.  Section  22 
of  the  Electric  Lighting  Act,  1882,  reads  as  follows:  — 

"  Any  person  who  unlawfully  and  maliciously  cuts  or  in- 
jures any  electric  line  or  work  with  intent  to  cut  off  any 
supply  of  electricity  shall  be  guilty  of  felony,  and  be  liable 
to  be  kept  in  penal  servitude  for  any  term  not  exceeding  five 
years,  or  to  be  imprisoned  with  or  without  hard  labour  for 
any  term  not  exceeding  two  yeajs." 

Electric  Supplv. 

London,  E.G.,  November  m.h,  1918. 


Charges  for  Electricity. 

l"he  summarised  hst  of  price  increases  made  by  electrical 
undertakings  in  your  issue  of  July  26th  is  an  interesting  and 
valuable  one.  I  note  that  the  majority  of  undeitakings  have 
increased  theii-  prices  for  lighting  and  iiower  by  either  a 
fixed  amount  per  unit  or  by  some  percentage. 

In  our  undertakings  at  BaUai-at  and  Bendigo  we  have  made 
certain  increases  in  the  price  of  electric  light  and  power  dm'- 
ing  the  war.  but  owing  to  the  frequent  increases  in  the  price 
of  coal  that  we  have  in  the  last  few  yeai-s  had  to  face,  I  con- 
sidered it  desirable  to  introduce  .^  coal  clause,  which  would 
be  applied  automatically  as  soon  as  an  increase  occuired  to  aU 
iwwer  consumers,  both  large  and  siuall,  with  the  exception 
of  those  taking  .50  and  less  units  per  month. 

Commencing  from  the  beginning  of  this  month  we  have 
introduced  a  new  tariff,  as  per  the  enclosed  printed  note.* 
An  endeavour  has  been  made  in  drawing  this  up  to  pi-ovide 
for  all  possible,  contingencies.  It  will  be  noted  that  the  coal 
from  the  State  coal  mine,  which  is  our  main  source  of 
supply,  is  taken  as  the  basis,  but,  owing  to  strikes  .and  .'stop- 
pages at  this  mine,  wc  have  frequently  to  fall  back  on  coal 
from  New  South  Wales,  which  has  to  be  .shipi)ed  to  Mel- 
bourne, 650  miles,  and  then  carried  by  rail  7.5  milcH  to 
Ballarat,  and  100  miles  to  Bendigo.  Our  State  mine  coal 
is  canied  by  r<ul  161  mOes  to  Ballarat,  and  188  miles  to 
Bendigo. 

All  our  coal  reserves  have  to  be  Newcastle  coal,  and  not 
om-  basis  coal,  owing  to  the  latter  seriously  deterioi-ating 
under  storage.  We  may,  in  addition,  have  to  provide  for  the 
use  of  other  clas.ses  of  coal  of  inferior  calorific  value,  and  in 
view  of  the  possibilitj-  of  a  shut-do'wn  of  black  coal  suppUes. 
the  use  of  bro^NTi  coal  as  an  emergency  measure.  For  these 
reasons  the  a  uc  rope  cost  of  fuel  is  compared  with  the  basis. 

The  basis  is  the  cost  delivered  in  bunker,  which  provides 
for  extra,  carting  and  handling  charges,  when  reserve  stocks 
have  -to  lio  dra'^Nii  on   during  strike,  periods. 

It  jvill  be  nnf^'d  al.>s<>  that  the  relative  calorific  values  of  the 
various  fuels  are  provided  for  in  the  estimated  price,  anil 
when  the  rc.s<>irvo  stocks  ai'c  consumed  these  will  be  pric<'d 
not  alt  their  purchase  value,  but  at  their  cuiTent,  or  theii" 
replacement,  value.  If,  when  these  reserve  stocks  are  con- 
sumed, the  replacement  value  is  unknown,  then  the  price 
current  prior  to  tEe  rtrike  is  taken,  and  later  on,  when  the 
renewal  price  is  known,  the  difference  between  these  two  on 
the  number  of  tons  consumed  from  the  reserve  stocks  will  be 
spread  over  some  future  month  or  months'  costs  of  fuel 
delivered  in  bunker. 

'Power,  heating,  cooking,  ventilating,  and  other  purposes, 
at  Sid.  |>er  unit  fi>r  the  first  .38  hours'  ii.se  [)ei-  mouth  of  the 
itiaximum   demand,  .-ind   Ud.  per  imit  affei-wards. 

The  above  tarift  is  based  on  coal  (from  the  State  mine) 
deliveired  in  bunkers  at  power  house  at  'ils  6id.  per  tea,  and 
for  every  increase  of  6d.  per  ton  in  the  monthly  average  cost 
of  fuel  above  the  basic  price  a  charge  of  .01.5d.  per  unit  will 
be  added  to  the  tariff.  In  the  event  of  reserve  stock?  or  other 
fuels  being^  used  the  relative  calorific  values  and  current  or 
renewal  prices  will  be  calculated  on  the  above  basis. 
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;,1  ivr  \init.  In  [ilmous  aJtt-rjtion.s  m  iK^>«.r  taiitt  Um 
hours'  use  of  tlie  niaxiuiuni  doimiud  was  oxund.il,  and  Ibc 
inajoritv  of  tbi-sc  small  amsuuicrs.  pnnciiwlly  iMn:ile  liou*-s 
usinu'  po«tr,  did  not  face  an  inci\-asc  in  price,  lH'<-.iiuse  iiuxst 
of  their  uniU-i  wero  ix.usuimxl  at  the  ojd.  per  unit  r.ito.  As 
tUev  were  m>t  alf.vt.Hl.  thtMcfoie.  by  the  previous  incivaws, 
we  "are  conihinin;;  that  with  tlu'  present  supcriJuirge,  ajid 
putting  them  up  a  tiaU-.  rate  <it  id. 

Consumers  taking  up  to  511  luiits  |>cr  mouth  rei)ie:ieiit  /li 
lier  cent,  of  all  our  jxiwer  consumers.  In  bringing  m  tho 
present  trnper-charge  we  have  to  provide  for  a  Is.  tid.  ix-r 
ton  increase  in  fuel,  or  nine  times  the  basic  suiH-r-charge  ot 
.01.5d.,  representing  .i:iW.  per  unit.  Approxiuiately  eight 
times  this  represents  Id.  ,  ,    ,        i ,    i 

tor  convenience  in  calculating  the  super-charge  to  be  added 
tn  the  bills,  a  ready-reckoner  has  been  lirepared.  working  out 
the  cost  in  even  pence  for  every  .«even  and  eight  units  aJter- 
luitively.  The  amount  of  additional  clerical  work,  thereioiv, 
in  dealing  with  this  s-uper-charge  will  be  of  little  or  no  ini- 
portance.  In  the  event  of,  say,  another  Is.  fid.  increase  in 
the  price  of  fuel  the  super-chiuge  would  be  increased  from 
nine  times  the  basic  price,  to  12,  and  a  new  ready-reckoner 
would  be  prei)ared  to  deal  with  the  same. 

Coal  clauses  are  frequenth  provided  for  very  large  con- 
sumers, or  for  spe<-ial-nite  consumers,  which  automatically 
ix>rae  into  force  when  an  increase  in  fuel  takes  place.  It  is, 
however,  somewhat  incongrous  for  a  super-charge  to  be  imme- 
diately made  in  the  case  of  suchconsuiiiers.  and  the  smaller 
consumers  to  escape  until  such  times  as  the  increases  in  tho 
price  of  fuel  has  necessitated  a  general  increase  in  the  tariff. 

The  price  of  fuel  is  causing  many  of  the  Australian  under- 
t^ikings  as  much  concern  as  the  home  ones.  For  instance, 
slack  at  the  pit  has  increased  from  6s.  to  16s.  6d.  in  six  y«ais, 
or  an  increaise  of  175  per  cent. 

P.  .1.   Pringle, 

Ballai-at,  Vic.  September  ^th,  1918. 


Most  commutator  troubles  arc  due,  not  eo  much  to  tlm 
actual  running  conditions  as  to  tho  staj'tmg  conditions,  and 
as  soou  as  the  luakere  of  starting  apparatus  come  U>  tho 
ooncJusion  that  a  properly  gnMle<i  resistance  is  the  ino«t 
imi>ortant  part  of  u  stairter,  coupled  with  si  slow  motion 
device,  in  such  a,  manner  that  it  is  impossible  for  the  nuxst 
unskilled  operator  to  stiirt  the  motor  under  any  luit.  s|)aakle*is 
conditions,  the  grea,te.r  part  of  commutator  troubles  will 
ce<ise.  This  applies  more  to  sm,nller  motore,  which  in  many 
cases  nre  lu.stalkHl  with  very  little  thought  about  tin-  stajter, 
and  the  starting  up  is  u.sually  done  bo  rapidly  that  the  starter 
might  be  ignored  iind  starting  effected  merely  by  the  closing 
of  a  double-i>ole  switch. 

I  consider  tho  ideal  combination  to  be  a  motor  with  com- 
mutator undercut  to  a  depth  of  i  in.  for  large  machines, 
and  just  below  the  surface  for  small  machines,  coiiiuxjted  to 
a  starter  fitted  with  no-volt  aind  overload  release  and  a  slow- 
motion  device,  which  would  make  it  impossible  to  start  up 
the  smallest  motor  so  that  the  shghtfest  spajk  could  be  ob- 
served on  the  c-ommut<i.tor. 

P.   Hayes, 

Lej'tonstone,  December  Ind,  1918. 


"  Fraternity  "^K)r  Tyranity? 

Vulb  regard  to  the  correspondence  which  lias  taken  place 
recently  in  the  Electrical  Review  on  the  pros  and  cons  of 
the  E.P.E.A.  and  the  E.T.U..  I  wish  to  endorse  "  Borough 
Electrical  Engineer's  "  views  in  relation  thereto.  I  am 
A\Titing  as  a  member  of  the  E.P.E.A.,  and  I  have  come  to 
feel  that  some  means  should  be  found  of  associating  our- 
st^lves  with  the  E.T.r.  The  E.T.r.'s  methotl-s  in  the  past 
have  perhaps  not  altogether  been  to  our  liking,  but  with  the 
assistance  of  engineers  I  feel  confident  the  tone  of  the  union 
would  be  improved  to  the  benefit  of  both  sections,  including 
n  more  amicable  working  arrangement  between  the  engineers 
and  the  workmen. 

Only  this  week  certain  corporations  have  turned  down  our 
demand  for  a  reasonable  advance.     What  is  our  remedy? 

One  of  the  Corporation  officj.ils"  answer  was:  "You  will 
receive  nothing  except  Ijy  using  force."  Now  this  policy, 
to  my  way  of  thinking,  leads  to  the  use  of  drastic  remedies, 
and  so  long  as  many  undertakings  are  managed  by  clerical 
managers  and  corporation  committees  a  strong  union  is  tho 
only  means  whereby  the  technical  engineering  staff  will  ever 
be  recognised. 

Plain  Speaking. 

Decemher  ind.  191S. 

Smooth  versus   Undercut   Commutators. 

The  following  remarks,  based  on  personal  ob.servation  over 
considerable  jieriods,  may  be  of  mterest  to  your  readers. 

Motors  of  460.500  volts,  10-50  H.P.  running  day  and  night 
at  Irom  5  to  full  load,  shutting  down  for  an  hour  or  so 
every  'M  hours  to  enable  examination  of  brushes,  &c.,  to 
Ije  made,  having  c-ommutatore  undercut  to  about  i  in.,  have 
never  given  the  slightest  trouble.  In  fact,  the  only  trouble 
I  ever  exi)erienced  with  this  t>r>e  of  commutator  was  on  a, 
50  H.P.  motor,  and  this  was  caused  by  rain  leaking  through 
the  roof  on  to  the  commutator,  which  must  have  caused 
the  carbon  dust  lodged  Ix^wcen  the  bars  to  lH'<»mc  damp 
and  cake<l,  but  a.s  the  motor  was  on  very  urgent  work  it 
was  allowed  to  run  through  the  night  on  full  load,  with  the 
result  thiit  a.  Miiiiilier  of  segments  were  ba41y  burned,  nece;- 
sil.Tting    the    rommiitalor   being    rebuilt. 

Motors  ol  the  al)<)ve  ratings,  ninning  under  exactly  .limilar 
.  .>nililioiis.  with  Miioolli  cociimutalor!:,  alwav;;  sei-meil  U)  be 
iti    Mnuble. 

1.  -Mica  would  get  high.  rejniltiBg  in  bad  .sparking  and  the 
burning  of  "Mats"  on  the  liommiifator,  and  in  wjiue  ca*-es 
T  Iwve  known  a  motor  with  high  mica  actually  wear  a  full 
inch  ort  a  new  .1  ,,|  carbon  brushes  in  a  run  of  34  houra 
'I     full    ■••:jd 

J   Du:-t    ■•?eiii;    t"    <-ttl<=   -^n   nnooth   'Commutator;         ' 
•r:2rfcab!t  rapidit-:    ar-l  ;<^tti=g  under  the  brushes  . 
■.1  „  *'j  icirkinc 

.•-,  Gveroilinj  of  motors  icems  tD  cause  considerable  t'-.-il.'fl 
'  r^°-  anc«th  commutators  to  a  much  greater  degree  than 
■.•.;fh  those  of  the  undercut  variety. 

Commutaiore  should  be  built  up'with  mica,  and  the  vai-ioua 
crades  of  micanite  and  mica  substitutes  should  be  avoided 
a  my  experience  has  .ilw.iy:-  :-hov-n  that  75  per  rent  of 
I  riimut^tor  breakdowns  occur  on  those  commutator's  insu. 
lalecj  wjth  .<!ubstance«  «>ther  than  mica. 


Having  made  a  very  close  study  of  this  particular  question, 
which  1  see  is  being  debatod  in  your  "  Corresiwndence " 
column,  I  have  pleasure  in  placing  the  following  data,  at 
your  disposal : — 

Commutator  trouble,  i.e.,  sparking  at  the  brushes  and 
ovei-heatmg  of  the  c-ommutator  ot  d.c.  generators  and 
motors,  including  the  single-phase  repulsion  motor,  is  due 
in  most  cases  to  t>he  mica  between  the  segments  swelling  a« 
the  commutator  becomes  heated,  consequently  the  carbon 
bmshes  may  not  be  hard  enough  to  scour  the  mica  away, 
and  the  result  is  violent  sparking. 

lb  permanently  overcome  this  contingency,  maniifactui'ers 
began  to  turn  out  machines  with  the  ^gmcut  mica  sUghtly 
reduc-ed  below  the  level  of  the  commutator  segments.  They 
also  supplied  a  paaticular-  grade  of  brush  to  suit  these  con- 
ditions, which  should  not  be  altered  for  any  other  grade 
or  quality. 

A  carbon  bni.sh  suitable  for  machines  with  undercut  mica 
needs  to  be  exceptionally  tough,  and  of  dense  texture,  other-  i 
wise  the  channels  in  between  the  .segments  will  break  away 
the  heel -or  toe  of  the  brush,  paiticulaaly  so  in  the  case  of 
reversible  motoi's.  As  regards  motoi"s,  the  totallv -enclosed 
type  should  always  have  the  mica,  slightly  reduceil.  owing 
to  the  difficulty  of  getting  at  the  commutator. 

As  regards  generators,  the  practice  of  slightly-  reducing 
the  micas  is  practically  adopted  in  most  generating  stations. 
I  have  seen  a.s  many  a.s  twelve  400-kw.  machines  running 
continuously,  all  of  which   had  undercut  micas. 

Any  machine  which  is  being  worked  at  heavy  lf>ad,  rfnd 
which  has  level  micas  and  .soft  brashes,  will  have  sparking 
trouble.  If  brushes  of  a  harder  grade  were  substituted  to 
scour  away  the  rising  mica,  they  would  probably  not  carry 
the  necessary  current,  and  become  red  hot,  as  I  have  often 
seen   wheie  this  remedy  has  been  tried. 

-Any  machine  having  I'educed  micas,  and  which  becomes 
clogged  in  the  channels  with  cai'bou  dus-t  and  paraffiri  \\;i\ 
applied  very  often  in  despeiution  by  the  attendant,  has  nn  -i 
certainly  the  wrong  type  of  bmsh  for  the  job. 

If  the  cutting  down  of  the  micas  is  perfonned  on  the 
spot,  great  care  should  be  taken  to  cut  the  exact  width  of 
the  mica;  a  hard  steel  cutting  tool  with  a  cm-ved  hook  end 
should  be  used  in  conjunction  with  an  arched  piece  of  sht<  i 
steel  the  full  width  of  the  commutator  to  act  as  a  .straiglit 
edge  to  cut  along. 

L'niess  this  work  is  done  by  a  practical  man  it  will  u^t, 
be  sTiccess^jul.  and  probably  will  make  the  trouble  worse.  .M-" 
after  it  is  done,  apply  a-  full-width,  cui-ved  wood  bl(Kk, 
covered  with  carborundum  cloth,  until  the  commutator  is 
))erfectiy   smooth.     Change  the  brushes  if  too  soft. 

The  Morgan  Crucible  Co.,  Battersea,  supply  the  proper 
grade  of  brush  for  this  class  of  machine. 

Henry    Fowler. 

Liveiiwol,   Dricmbcr  2iid,  1918. 


Motor  Problems, 

With  regard  to  the  letter  from  'Mr.  Emest  F.  Butler  ^\hll  li 
appeared  in  your  i.ssiie  of  November  '29th,  under  the  above 
beading,  I  nirte  the  statement  that  the  problem  ol  Inking 
care  ol  the  sudden  Htrengthening  of  the  field  of  a.  \aTiable 
speed  motor,  when  stopping,  is  a-  new  erne.  If  Mr.  Butler 
IV) res  to  look  through  the  Patent  (3ffic«s  records  for,  sav. 
1910  and  1911,  he  will  find  theiv  that  the  problem  even  ai 
that  time  ■na^^  i^ceivmg  att'^ntion. 

The  solutaon  of  the  problem  which  Mr.  Butler  propr'-^-^' 
■-Ttaml^  do^j  npt  overcome  the  diSiiuJty.  even  yith  two 
'vindle^,  as  it  -xe.  assume  for  a  moment  that  a  4  to  1  speed 
regulation  is  used  on  a  motor,  and  that  the  motor  is  running 
at  full  speed  on,  say,  a  fly-wheel  load,  then  if  the  operator 
suddenly  throws  his  field  regulator  over  to  the  "  full  field  " 
position  there  will  be  a  heavy  surge  back  on  to  the  line, 
and  in  many  instances  I  have  afeen  the  motor  flash  over  on 
the   commutator. 

I  am  sending  you  herewith  an  illustration  of  a  form  of 
combined  etartcr  and  speed  regulator  operated  by  a.  single 
|)a.iidle,    made    bv    Messrs,    .Mjep    West  'l(.   Qq,,   of   Brightoq. 
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Tbii  fonn  of  starter  does  all   that  Jlr.  Butler  requires,  and 
is,  in  addition,  fitted  with  an  aocelexating  relay,  which  pre- 
vents too  violent   speeding  up,   and   also  has  a  decelerating 
relay,    which    entirely    overcomes    the    tToub]e.s    both    when 
slowing    down    suddenly     and     when     stopping    the    motor. 
Curiously  enough  the  form  of  decelerating  relay  is  somewhat 
Miinlai-  to  that  proposed   in   your .  foot-note,   and   forms  the 
-^•■t  matter  of  a  patent  apphed  for  by  Mr.  Victor  Breeze. 
•'se   two  relays  are   built   at  Mesrs.    Allen   West's  o^ti 
;-.  and,  of  course,  vcih  not  be  open  to  the  criticism  which 
Butler   makes  on   other  makes  of  relay,    which   I  am 
to  say  nearly  all  emanate  from  America. 
rliink  this  form  of  control  may  claim  to  be  a  solution  of 
th.    problem   as  far  as  its  technical  side  is   concerned.    As 
io:;ards  the  editorial  requirements  of  cheapness  and   simph- 
'  h\ .  the  scheme  is  certainly  simple,  but  the  tei"m  cheapness 
it'lative  one.     For  the  material  in  the  controller,  and  the 
m  which  it  carries  out  its  work,  the  form  of  controller 
■i  is  certainly  cheap,  but  I  am  afraid  it  will  not  compete 
■tual   cash    price   with  the  ordinary   form   of   maauaUy- 
:ted.  face-plate  st-ai-ter,  although  if  compared  with  some 
■  :ie  more  elaborate  pillar  panels,   it  comes  out  very  well 
with  regard  to  price. 

F.   N.   Pickett. 
IFove,   December  '2nd,   1918. 

'  iifortunately  the  illustration  was  not  s-uitable  for  repro- 
lon.  We  are  pleased  to  see  that  our  iiroblem  is  being  so 
usly  tackled,  and  that  the  relay  solution  which  we  sug- 

■•d  had  ah-eady  been  introduced. — Eds.  Elec.  Rev.] 


THE    USE    OF    HIGH-PRESSURE    AND 

HIGH -TEMPERATURE     STEAM     IN     LARGE 

POWER     STATIONS. 


CiN  Tuesday  evening  last  week,  Mr.  J.  H.  Sh.\w,  A.M.I.E.E., 
read  his  paper  (an  abstract  of  which  appeared  in  our  issue 
of  .TulJ-  19th,  1918)  at  Manchester  before  the  Noeth-Western 

(   I  NTRE    of   the    IX.STITUTIOX    OF    ELECTRICAL    ENGINEERS. 

I'rof.  Stoxey,  discussing  the  paper,  said  he  was  very  much 
interested  in  the  sUde  of  the  valve  which  failed  at  such  a 
low  temperature  as  450  deg.  \Miat  happened  with  cast  iron 
was  that  the  steam  seemed  to  get  in  beside  the  crj-stals.  The 
.steam  seemed  to  get  in  beside  the  flakes  of  graphite,  and 
ca.used  misting ;  he  had  known  ca,st  iron  grow  as  much  as  3 
per  cent,  in  its  dimensions,  which,  of  com-se,  totally  upset 
the  pioiJortions  of  the  turbine.  The  cast  iron  also  becaiue 
quite  brittle.  He  had  come  to  the  conclusion  that  470  deg.  F. 
wao  probably  a  safe  temperature  to  which  to  subject  cast 
iron,  but  cast  iroii  gro'«-th  occurred  at  450  deg.,  showing 
that  not  more  than  40(»  deg.  was  safe.  Personally,  he  had 
never  seen  trouble  ^\ith  cast  iron  at  100  deg.  superheat. 
\y\nch  gave  a.  temperature  of  about  4-50  deg.,  but  he  had 
seen  a-  good  deal  of  trouble  with  l-jO  deg.  superheat.  In  order 
to  get  higher  efficiency  the  range  of  temix'rature  would  have 
to  be  increases.  Mr.  Shaw  had  shown  very  well  what 
benefits  could  be  got  from  that.  Prof.  Stoney "  pleaded  that 
more  attention  should  be  paid  to  the  lower  limit,  tha.t  was 
the  minimum  potentiaUty.  One  should  not  have  more  than 
20  deg.  between  the  temperature  of  the  cooling  water  and 
the  temperature  of  the. steam:  it  was.  often  SO  deg.  or  mme. 
He  was  rather  surprised  to  »^(>  that  in  Schedule  I  Mr.  Shaw 
took  the  quantity  of  cooling  water  as  only  about  45  times 
till-  .steam  condensed.  That  meant  a  difference  of  21  deg., 
or.  allowing  6  deg.  loss,  say  27  deg.,  between  the  temi)era- 
tiiiv^  of  the  steam  and  the  tempen-ature  of  the  cooling  water, 
except  in  exceptional  cases.  N\iiere  there  was  a.  large  lift — as 
there  was  sometimes  in  cooling  towers — he  would  have 
thought  65  deg.  to  70  deg.  would  have  been  very  much  better 
for  the  circulating  water.  It  should  be  rempmbered  that 
every  three  degrees  saved  in  the  temperature  of  the  condensers 
meant  about  1  per  cent,  of  the  steam  consumption,  and 
that  12  deg.  saved  would  mean  the  difference  between  365 
lb.  and  500  lb.  It  was  most  important  to  have  clean  con- 
densers and  efficient  air  extractors,  and  a  laige  margin 
should  be  allowed  for  air  leaks.  Without  a  steam  jet  it  was 
impossible  to  get  really  efficient  air  extraction.  It  was  also 
most  important  to  avoid  air  getting  in  the  boiler.  Semi-steel 
contained  gi-aphite.  .ind  wherever  one  had  gi-aphife  one  was 
sure  to  get  trouble  due  to  high  tem|ierature.  Those  troubles 
could  be  got  over  by  using  a  good  design  and  suitfl.ble  mate- 
rial, but  the  price  would  bo  liigh.  A  great  deal  of  trouble 
with  turbines  ha<l  l>een  caus.-d  by  Ihe  almost  universal  pra^-- 
tice  of  taking  the  lowes-t  tender.  There  were  several  maker: 
of  turbines  m  this  country  who  were  thoroughly  rehable. 
but  if  they  -^ere  cut  down  to  the  last  penn^-  by  competitive 
tender  the  result  was  sure  to  be  a  bad  job  He  beheved  the 
turbine  of  the  future  would  be  a  tandem  or  cross-compound 
one;  it  would  have  a.  small  high-pressure  cylinder  where  the 
nigh  temperature  was  taken  out.  It  would"  be  made  of  steel 
castings  and  forging?.  With  big  turbines  one  came  up 
.%gainst  the  low  g.T,uge  of  the  railways,  which  limited  to  a 
rsry  Iflrue  extent  the  size  of  tllP  parts  which  could  bo  carri^; 


the  size  of  turbines  now  was  a  very  serious  consideration. 
A  pomt  which  would  have  to  be  very  carefully  considered 
was  the  eltect  on  steels  of  high  temperature.  At  tempera- 
tures such  as  1,400  deg.  the  ductility  of  steel  became  similar 
to  that  ot  lead.  At  temperatuies  between,  say,  6O0  deg.  and 
biXi  (leg.,  there  was  a,  certain  amount  of  evidence  that  the 
ductihty  went  down  to  a  very  large  extent.  Practically  noth- 
ing was  known  about  the  ettect  of  high  temperatures  on  the 
.shock -resistmg  properties  of  steel,  ihe  question  of  glands 
would  have  to  be  carefully  considered ;  he  tiad  known  a  good 
deal  of  trouble  with  certain  glands  exposed  to  high-pres- 
sure high-temperature  steam.  Some  anungement  might  have 
to  be  made  to  cool  the  steam  §oing  into  thase  glands.  Lpon 
the  whole,  he  thought  that  high  temperatures  and  pressures 
wei'e  quite  practicable  from  the  tm'bine  makgrs'  point  of 
view  provided  prices  were  not  cut,  and  the  best  designs, 
materials,  and  workmanship  were  used. 

Mr.    B.\UM.\N    agreed    with    the   author   that   it   would    be 
much   better  if  energy   was  spent  in   improving  the  steam 
prime-mover    instead    of    the    gas    turbine.     Every    3    deg. 
at  a  lower  temperature  in  the  condenser  saved  so  much  per 
cent,   of   the  steam   consumption,   whereas  25   deg.   F.    was 
necessary  on  the  upper  lunit  to  get  the  same  improvement. 
That  showed  the  importance  of  getting  a  very  low  vacuum 
;md    keeping    the    tempei'ature   in    the    condenser   low,    but 
more  especially  one  had  to  get  the  vacuum  through  to  the 
open  blades.     It  was  no  use  having  it  in  a  condenser  if  it 
could   not   be   got   through    to   the   moving    blades,    because 
that   was   where  the  thermal  energy   was   transformed   into 
mechanical  work.     In  order  to  do  that  it  was  necessary  to 
have  a   large-sized  exhaust  efficiently  designed  so  as  to  get 
a  stream-Une  flow  of  steam  through  the  blades  into  the  con- 
denser.    In  addition,  it  was  necessary  to  have  a  large  lead- 
ing  area,   because   unless  that  was  so  a  large  leadmg   loss 
would  result,  which,  again,  meant  energy  thrown  away.     In 
Schedule  I  he  noticed  that  for  .500  lb.  steam   pressure  the 
author  took  higher  efficiency  than  for  365  lb.   pressure;   in 
the  last  column  he  took  an  efficiency  of  80.2  per  cent,  for  a 
superheat  of  268  deg.  F. ;  in  the  third  column  from  the  side, 
with  365  lb.  pressure  and  practically  the  same  superheat,  he 
took  an  efficiency  of  78.9  per  cent.     That  required  some  ex- 
planation.      Where    small    differences    were    the    result    of 
a   calculatdon   it   waiS   very    risky    to  make   a  calculation   of 
that  kind  all  the  way  through  without  considering  step  by 
step    the    differences    due    to    the    various    factors.     Com- 
parmg    columns   3    and    5    in    Schedule  I,  one  found  there 
was  a  difference  in  favour  of  the  higher  temperature  of  0.8 
per  cent,  in  steam  consumption.     There  was  a   further  dif- 
i^  ference   in   respect  of   the   power   for   the   auxUiaries.     For 
every  25  deg.   increase  at  the  higher  temperature — between 
6.50  deg.  and  7.50  deg. — ^there  was  1  per  cent,  saving  in  steam 
consumption.    Therefore,  as  far  as  the  temperature  was  con- 
cerned, he  thought  it  would  be  sjife  to  say  that  the  highest 
temperature    which    the    material    would    stand    should    be 
adopted.    As  far  as  turbines  were  conceraed,  he  was  ceaiain 
that   700  deg.  F.   was  quite  safe.     He  accepted  the  figures 
given  in  Schedule  H  as  being  reasonable.    As  far  as  the  heat 
drop  was  concerned  there  was  a  difference  of  5.67  per  cent. ; 
a  change  in  efficiency  of  nearly  S  per  cent. ;  that  meant  that 
between    215    lb.    and    36-5    lb.    there    was    a    difference    in 
the  heat  consumption  of  51  per  cent.     If  those  figmes  were 
i-orrect  the  figures  which   were  given  in  the  paper  required 
to    be    corrected.       Compaiing    365    lb.    and    500    lb.,    Mr. 
Shaw  gave  a  difference  in  favour  of  the  higher  pressure  of 
5.2,  whereas  Mr.  Bauman  made  it  3.    There  was  an  improve- 
ment between  215  and  365  of  oi  per  cent.,  and  between  365 
and  -500  of  3  per  cent.     That  alteration  was  very  important, 
because  it  meant  that  it  was  safe  to  say  that  3.50  lb.  should 
be  adopted,  because  a.  saving  of  over  5  i^er  cent,  would  result, 
whereas  between  365  and  500  it  was  much  smaller.     It  was 
very  questionable  whether  with  ordinary   conditions   with   a. 
temi)ei-atuie  of  7-50  deg.  F.  it  would  pay  to  go  beyond  -W)  lb. 
He  thought  it   wouV   pay  where  the  load  factor  wa.^   very 
high,     hi  the  case  of  a  linked-up  system  with  a  power  sta- 
tion  which    would   work   at   fuU    power   the   whole  time,   it 
might  pay  to  adopt  ,1  much  higher  pressure.     Some  altera- 
tion   was   required   in    Schedule   V   as   well.     There   it   was 
stated  that   with   the  same   total   temperature   there   was  a. 
difference  in   the   capital   which  one  could   afford   to  expend 
as  between  215  lb.  and  -365  lb.  of  ±14,.5liO.  and  between  315 
lb.  and  oOO  lb.  of  £22,000.     The  speaker  maintained  that  it 
was  just  the  other  way  about.     He  agreed  with  the  author 
and    Prof.    Stoney   that    for   very   high    pressures — anything 
above    400    lb. — a   two-cylinder   machine    ought   to   be    used. 
Moreover,  it  was  very  desirable  that  cylinders  subjected  to 
ver>-    high    pressures    .should    be    .small    in    diameter.        One 
luethixl  of  dealing  with  it  was  to  have  a  single-shaft  turbine, 
or.    alternatively,    a   cross-comix>nnd    anangenient.      Pei"sou- 
ally.    he    thought   the    former   airaugement    was    preferable, 
iieiug  simpler  in  many  ways.     The  higher  the  pressure  the 
Miialler  the  sleam  pipe,  the  better  it  was  to  buOd  up  flexible 
team   pipes,   the  easier  it   was  to  allow  for  expansion.     It 
had  very  great   advantage?:     in   conclusion,   he  said   that  as 
far  as  tempe^a^are  t^s  concerned,  70Ci  de.e    was  quite  feasible, 
and   turbine  makers  were  willing  to  guarantee  turbines  at 
750  deg.  temperature  maximum.     He  thought   there  was  a 
cood   deal   to   be   said   in    favour   of   increasing   pressure   at 
least   to  350  lb.     Thei^e   was  very  little   difficulty  as   far  as 
turbines  were  rmi.-.  !  i-.^.-l     -.i.,!    i. ■..,,,    ^.-h-,-    >,.,   .-■,ti>,-.rn,i   there 
was  very   littl  :    >> .  ro- 
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Mr.  S.  L.  Pe.\kce  thaut'ht  that  at  the  present  time  there 
^aa  no  source  open  to  them  lor  improving  the  economy  of 
steam    plane    other    thivn     by    increasiug    tbo    heat    range 
•with  the  prosi^ect  of.  say,  lo  per  cent.   thooreticaJ  gain   by 
so  doing.    Ho  thought  it  "might  be  said  lliar  with  the  exiien- 
ence  which  h;ui  been  g;iined,  notably  at  l\ugb\ ,  the  standa.rd 
water-tube   bi^lcr  could,    with  slight  niodilication,    bo   made 
to  operate  safely  at  375  lb.  piiessure.    If  it  was  dosiivd  to  go 
above  that   pressiire  very   serious  modifications  would   have 
to  be  introduced  into  the   boiler.     A   great  deal   of  expori- 
uieotal  and  pioneer  work  remained  to  be  done.     He  thought 
It   was  very  deba.tuble   whether  it  would  pay   to  go  beycyn^l 
that  figure!     Messis.  Babcock  &  \Vilc«x  were  at  the  present 
time  building  boilere  at  470  lb.  pres-Mire  for  ?,  st^ition  on  tlio 
Teej*-side,  and  presumably  a  working  pivssure  of  roiuul  about 
4.50  lb.    nras   being  adopted.     The  ro.sult«  from    that   .station 
when   it   was  at   work   .should   be  of   enonnous  imiiortance. 
IVrsonally,  his  own  \-ieW'   was  very  much  a.?  sumiued  up  by 
Mr.    Bauman,    and    it   was  on   those   lines  that   they    were 
hoping  to  develop  their  new  station  at  Barton,   namely,  to 
adopt   a   working   pressure  on   the   turbine  of   350   lb.,   and 
superheat  somewhere  approaching  '2.30   deg.     He  thought   it 
would  be  agreed  that  there  were  thenm>dyna.mic  consideia^ 
tions  which  would  favour  high  initial  pressures  rather  than 
high  superheats,   but  the  economy  would  be  greater  if  they 
kept  up  the  superheat  as  well  as  the  pressure.     He  fully 
agreed   with  previous  speakers  that  the  use  of  higher  pres- 
sures would  entail  the  ii.se  of  pii>es  of  much  smaller  dianietor. 
At  Connor's  Creek,  the  conditions  were  more  or  less  compar- 
able with  those  with  which  the  author  had  been  deaJing.   The 
result-s  were  1.4"2  lb.   of  coal   per  Kw.-hour.     That  was  sub- 
stantially less  than   the  author's  figure  of  1.8'2  lb.,  and  one 
naturally   asked    how    wa«   it   done'.'     Probably    the   answer 
would  be,    "Concentration  of  plant  in  large  and  few  units." 
He  thought  that  was  a  mistaken  development.     In  the  Con- 
nor's Creek  .station  they  were  using  some  veo'  large  boilers. 
Erach  of  those  boilers  had  •ii.oOO  stj.  ft.  of  heating  smiace, 
and  they  had  no  economisers.    That  was  a  direction  in  which 
the  British  engineer  might  well  give  a.  useful  lead.     In  con- 
nection with  the  Baa'tou  station,  they  were  proposing  to  use 
boilers  of  largo   capacity,    tb<>  heating   surface  of  the   boiler 
and  the  ecououHMT  together  licing  practically  the  same  figure 
as  ■  he   had    given    fw   the   Connor's   Creek    boilers — of   such 
capacity  tha.t  he  o.stimated  three  boilers  would  easily  supply 
steam   for  a  turbine  of  iS.OOO-KW.   capacity.     It  seemed   to 
him  that  a  tiu-bine  of  •2.5,000-kw-.  ca.pacity  at  1,400  or  1,.500 
ii.i'.M.  could  be  built  of  one  cylinder  .so  long-as  the  working 
pressure   did    not  exceed   350   lb.     On   the   other   hand,    he 
agreed   that   high-speed   machines  lent   themselves   better   to 
the  adoptiou  of  very  high  working  pressures,  say  of  the  order 
of  500  or  600  lb.    It  became  a  question  of  balancing  the  extra 
capital   cost   involved   in   two-cylinder  turbines   and   tandem 
alternators  as  against  the  possible  saving  that  would  accrue 
therefrom . 

Mr.  M.\CKF.xzrE  said  they  must  feel  their  way  and  not 
make  too  big  a  jump  at  once.  They  had  ample  evidence 
that  temperatures  about  6.50  deg.  F.  could  be  safely  can-ied 
without  causing  serious  trouble  with  turbine  blading.  The 
B.T.H.  Co.'s  experimental  plant  had  proved  that  680  deg. 
could  be  safely  carried,  which  closely  aipproximated  to  the 
temperatures  given  in  Schedule  II.  It  would  not  pay  to 
attempt  to  increase  the  pressure  to  anything  less  than  360  lb., 
and  very  few  cases  could  be  made  out  where  such  a  coiu-se 
could  be  economically  adopted.  With  the  20,(X)0-kw.  sets 
that  they  were  installing  at  Stuart  Street  with  28  in.  of 
vacuum  (not  28J  in.,  as  given  in  the  paper),  the  condenser 
maker  was  stipulating  for  800,000  gallons  of  circulating 
wa.ter  per  hour  as  against^  940,000  given  by  Mr.  Shaw ;  he 
must  have  got  bold  of  a  vei-y  good  condenser  if  it  wa.s  going 
to  give  28i  in.  with  that  quantity  of  circulating  water.  In 
Schedule  11  the  maximum  possible  sa.ving  on  the  305  lb.  over 
the  215  lb.  was  shown  a«  fl.WX)  per  annum,  based  nix>n  running 
the  plant  at  full  load  for  365  days  in  the  year.  Overhauling 
and  examination  were  not  provided  foi\  On  the  60  per  cent. 
load  factor  the  saving  would  be  reduced  to  fl,140.  This 
sum  would  not  equal  the  annual  charges  on  the  difference 
in  capital  cost  between  the  ^IS-lb.  and  the  365-lii.  schemes. 
Tiie  maximum  possible  saving  on  the  -JOO-lb.  scheme  over 
the  iDO-lb.  scheme  on  the  60  per  cent,  load  factor  was  .£5.300. 
Allowing  sinking  fund  at  3i  per  cent,  and  interes-t  at  5  jje.r 
cent,  this  would  justify  an  a-dditional  capital  outlay  on  the 
.500-lb.  scheme  of  i'35,000.  The  present-dav  cost  of  one 
215-lb.  pressure,  20,000-kw.  turbine,  together  with  its  boilers, 
economisers,  feed  pumps,  and  piping— those  parts  that  would 
be  affected  by  the  high-pres.snre  staim— was  about  f  160  000 
The  sum  of  £35.000  was  22  per  cent,  increase  on  the  £160  000 
Mr.  Pearce  stated  that  the  cost  of  a  .3.50-lb.  boiler  would  be 
20  per  cent,  greater  than  that  of  a.  200-lb.  boiler,  and  he 
would  like  to  know  what  the  percentage  increase  was  hkely 
to  be  for  the  500-lb.  boiler.  However,  the  present  price  of 
coal  was  at  least  double  the  basLs  price  given  in  the  schedule 
and  this,  of  cour.se.  meant  double  saving  It  was  e.xtremely 
unlikely  that  it  would  ever  get  down  to  the  10s  per  ton 
that  was  t^aken  as  a  basis  price.  It  al!  rested  upon  that 
question.  If  the  boilermakers  and  turbinemaiers  were  going 
to  charge  25  to  30  per  cent,  more  for  the  higher-pressure 
plant  than  for  the  215-lb.  plant,  he  would  far  rather  keep 
to  the  215-lb.  pressure.  The  cooling  tower  scheme  shown  in 
schedule  3  showed  a  siiving  of  fl.ROO  liy  rai.sinp  the  preasure 
f'>  -^50  lb.  p.-r  so.  in.  Clearly  in  such  cases  it  would"  un- 
doubtedly   pay.    The   steam   pipes   for   high    pressure    would 


have  to  be  veiy  cai'efuUy  designed ;  the  days  of  steaau  pipes 
16  in.  and  18  in.  in  diameter  were  certainly  numbered.  They 
would  have  ixirallel  steam  amncclions  from  all  the  inarino 
boilci's,  and  would  have  to  keep  those  sizes  do«n  to  a  mixi- 
luum  of  10  in.  to-12  in.  He  ha<l  had  some  veiy  unfortunate 
experiences  with  steel  bolts.  When  they  had  been  subje<;ted 
to  teiii[>eratiu'es  of  liOO  deg.  or  700  dog.  K.  for  any  length  of 
time  they  could  frequently  l>e  broken  by  dropping  a  few 
feet  on  to  the  door.  Unless  they  wei«  very  carefully  annealed- 
it  was  likely  that  most  of  them  would  break  if  useil  again  to 
make  a  jouit.  He  w-as  in  favour  of  using  g<xid  Low  Moor 
iron  bolts  instead  of  steel  for  such  high  tern pt^-atii res. ' 
With  regard  to  steam  valves,  at  Stuart  Street  all  the 
internal  jiarts  that  were  made  of  cast  iron  had  broken  and 
had  had  to  be  replaced,  and  they  had  also  had  con.sidcralile 
trouble  fmra  valve-makers  using  for  valve-seating  iiuiUilal 
which  had  a  cUfferent  coefficient  of  exp-aiusion  to  the  valve 
bodies,  so  that,  after  having  bceu  ,subj('cted  to  these  high 
temperatures  for  some  time,  all  the  valve  .scats  had  worked 
loose  and  had  to  be  renewed.  The  growth  of  ca.^t  iron  under 
these  temperatures  made  it  almost  imixissible  to  keep  the 
casuig  joints  tight  at  the  high-pressure  end.  .Ml  turbines 
used  for  high  pre.s.sures  should  dispense  altogether  with  joint- 
ing material.  The  joints  should  be  faced  joints  with  a  smear- 
ing of  graphite  or  boiled  oil.  He  hoped  the  time  was  not 
f;tr  distant  when  they  would  dispense  altogether  with  water 
economisers,  using  the  gases  from  the  boilers  for  heating 
the  air  that  v\-ould  be  required  for  the  combu.stion  of  the 
fuel.  He  knew  several  lai'g^  turbines  badly  designed  for 
low-pres.sure.  work.  One  particularly  large  turbine  gave  a 
ditt'er«nce.  of  2  in.  between  the  vacuum  at  the  low-pressure 
end  and  that  actually  obtained  in  the  condenser, 

Mr.  P.  Peakm.\n,  speaking  as  a  metaUurgist,  said  that  the 
turbinemaker  and  the  boUennaker  were  quite  .safe  in  going 
up  to  the  temperatures  and  pressures  suggested  by  Mr.  Shaw 
if  they  used  very  caiefully  .selected  ma.terial.  For  those 
high  pressures  and  temperatures  they  must  elimmate  cast 
iron.  The  oxidation  of  .silicon  in  cast  iron  caused  growih 
plus  disintegration.  At  those  higher  temperatures  and  prcs- 
sirres  non-ferrous  metals  up  to  the  present  were  quite  a 
failure.  Such  materials  disintiegrated  very  rapidly  and  be- 
came very  brittle  indeed.  At  vajio'us  tpinixjraturcs  .sltxil 
was  very  ductile,  but  there  was  no  danger  whatever  in  going 
up  to  the  tempera.tures  that  had  been  suggested.  Impart 
figures  at  high  temperatures  would  be  published  vory  .shditlx-. 
Low  Moor  iron  bolts  undoubtedly  gave  better  results  on 
work  w'here  they  were  going  to  be  snibject  to  fatigue.  Vibra.- 
tion  or  fatigue  would  not  be  absorbed  so  readily  by  mild 
steel  as  by  Low  Moor  iron. 

Mr.  Bayliss  said  that  Mr.  Pearce  seemed  to  know  as  much 
as  he  did  about  boiler  making.  Boilermakei-s  to-day  had 
no  hesitation  in  constructing  a.  boiler  for  pressures  up  to  and 
including  275  lb.  per  sq.  in.  That  pres.siire  w-as  being  adopted 
at  the  station  on  the  Tees-.side  which  i\Ir.  Pearce  had  men- 
tioned. -Apart  from  central  station  work,  there  were  .srv<-i;il 
industries  in  this  country',  and  in  Lancashu'e  particularly, 
that  were  adopting  275  lb.  as  then-  standard  boiler  pres.siiro 
■for  electric  generation.  There  was  no  economy  to  be  derived 
from  the  boiler  installation  itself  in  response  to  those  pres- 
.snres.  One  direction  for  progress  was  that  of  feeding  the 
boiler  v\-ith  a  suitable  feed  water.  In  one  station,  com- 
pa-ratively  smaU.  but  highly  efficient,  where  the  total  feed 
make-up  was  in  the  neighbourhood  of  7  or  8  i>er  cent.,  the 
engineer  eva.iwrated  water  by  means  of  live  steam,  so  that 
he  was  practica.lly  feeding  into  the  boiler  pure  distilled 
water.  He  must  look  out  for  corrosion,  but  that  he  was 
aware  of.  The  result  was  that  he  always  had  a  boiler  with 
heat  surfaces  at  maximum  efticiency.  Under  those  circum- 
stancses  77J  per  cent,  efficiency  was  not  impossible.  Apart 
from  inweased  efliciency  one  was  able  to  use  the  boiler  more 
hours  in  a  yeaj-  under  ajctu.al  service  than  otherwise,  conse- 
quently using  capital  to  better  advantage,  and  prrhaiis 
running  the  station  with  fewea-  stand-by  boilers  than  in  ordi- 
nary working  conditions.  Too  little  attention  was  paid  to  the 
coal  consumption  per  shift  in  relation  to  the  units  generated. 
Eadi  boiler  should  be  fitted  with  a.  coaKmeasuriug  niachine, 
and  each  turliine  unit  isbould  have  alloca.tod  to  it  its  jiroper 
number  of  boilers.  Puring  orduiary  woiking  each  turbine 
unit  and  ea<-li  set  of  boilers  and  the  rcconi'--  slmuld  bo  care- 
fully separated.  This  euahled  them  to  aiuihs.-  carefully  the, 
figures  obtained,  and  set  up  a  healthy  coini>etition  among  the 
station  staff.  He  thought  the  failure  of  bolts  connecting 
steam  pipes  v\-ais  dne  to  fatigue  in  the  material  set  up  by 
stress  rather  than  to  the  temperature.  Such  bolts  could  be 
readilv  brought  to  the  original  state  by  annealing.  Mr. 
Pearce  was  correct  in  putting  the  percentage  of  increase 
in  the  cost  of  high-pre.ssure  plant,  in  the  neighbourhood  <X 
350  lb.,  at  20  per  cent.  Up  to  475  lb.  that  increase  would 
not  go  u])  proportionately,  as  the  temperature  difficulty  ha« 
been  dealt  with,  and  it  was  merely  the  pres-sure  which  ha« 
to  be  estimated.  ,  ,     •« 

Ml-  Bikcham  thought  tihey  niusfc  expect  some  trouble  n 
they  took  steps  that  were  too  big.  Gaet  iron  in  an  econo- 
miser  at  350  lb.  pressiu-e  was  a  thing  he  did  not  want  to 
have  much  to  do  with,  especially  if  superimposed  upon  » 
water- tube  boiler.  For  these  high  pressures  he  strongly 
advocated  that  the  economiser  should  be  of  .steel.  Tlfe  ex- 
pansion of  feed  pipes  had  a  good  deal  to  do  with  the  troublfi 
which   bnd   been  experienced. 

Mr.  Shaw,  in  i-eplv,  held  that  the  quantity  of  circulating 
water    he    had    mentioned    could    be    attained.    The   larger 
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quantity  waa  quoted  by  condenser  makers  to  give  them  a 
margin.  Schedule  I  was  only  the  cost  of  running  a  set,  not 
the  cost  of  running  a  power  station.  At  the  Connor's  Creek 
station  they  got  1.42  lb.  of  coal  per  EW.-hour,  the  calorific 
Taiue  being  14,200  b.th.u.,  whicti  gave  a  consumption  of 
•2<J,4iXi  against  his  22,110.  He  did  not  .see  why  the  larger 
boiit'i'  should  be  moi-e  efficient  tlian  the  siuaJler  boiler.  A 
siua.ll  )irnia<ie  was  easier  to  handle  thaai  a  big  one.  The 
schedule  gave  4,380  hours  in  a  yeai-  if  they  ran  at  full  load 
the  whole  time.  He  could  quite  easily  take  care  of  the 
longitudinal  expansion  in  the  steam  pipes.  His  remaiks 
>  with  regard  to  the  «teel  bolts  versus  wrought-iron  bolts 
related  to  commercial  wrought-iron  bolb?  as  sold,  not  to 
I.iiw    Moor  iron. 


TRAMWAY     TRACK     WATERING. 


B\    H.  P.  M.  D. 

Now  that  so  many  of  our  tramway  departments  have  reduced 
the  number  of  niotormen  to  the  least  possible,  it  has, 
in  a  great  many  cases,  been  found  impossible  to  spare  a 
driver  to  go  out  with  the  water  cart,  and  it  has,  therefore, 
become  necessary  to  find  other  means  for  the  very  necessary 
work  of  watering  the  track.  The  simplest  means  by  which 
tliis  can  be  done  in  those  districts  where  the  conditions  of 
the  track  are  such  that  suitable  liills  dominate  large  sec- 
tion.s  of  the  route — and  these  are  found  in  a  gi'eat  number  of 
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track.     Fig.  2  shows  the  method  of  fixing  the  pipe  to  the 
rails. 

Another  system  which  can  be  adopted,  if  the  crest  of  the 
bill  is  sufficiently  steep  to  get  the  necessary  head  of  water, 
is  to  build  in  the  footpath  a  small  cistern  with  an  overflow 
pipe  at  the  top,  as  shown  in  fig.  3,  and  simply  let  the  water 
siphon  down  into  the  rails  :  the  outlet  at  the  rail  in  this 
case  is  taken  a  few  yards  down  hill,  the  distance  being  in 
accordance  with  the  amount  of  fall  necessary  to  give  a  steady 
flow  of  water.  This  alternative  system  has  a  considerable 
advantage  over  the  system  just  described,  inasmuch  as  the 
water  is  supplied  to  the  rails  at  very  little  pressure,  whereas 
with  the  fii'st  method  the  dirt  which  at  times  accumulates 
round  the  top  of  the  screw  will  occasionally  reduce  the 
opening  to  such  an  extent  as  to  cause  the  water  to  squirt 
out  to  a  height  of  several  feet,  which  is  very  undesirable  ; 
but  it  has  been  found  in  actual  working  that  this  does  not 
occnr  very  often,  as  the  constant  flowing  of  the  water  tends 
to  keep  the  hole  quite  clear  from  all  obstructions.     With 


Fio.  1. — Plan  of  Hill  Top, 


t.lie  second  system  the  opening  into  the  I'ai!  can  be  left' 
much  larger,  so  there  is  ]jractically  no  trouble  with 
obstructions.  With  this  method  of  track  watering  it  is 
found  tliat  very  little  water  is  recjuired,  as  all  the  water  is  used 
usefully,  and  not,  as  in  the  case  of  a  water  tank,  splsshed 
out  over  the  setts  at  the  sides  of  the  rail.  Both  these 
systems  are,  however,  subject  to  the  usual  "  human 
troubles  "  in  the  shape  of  small  boys,  who  will  interfere 
wherever  possible.  But,  as  in  all  such  cases,  the  attraction 
soon  wears  off,  and  it  is  found  that  considerable  lengths  of 
track  can  thus  be  treated  at  a  cost  for  water  of  only  a  few 
shillings  per  quarter,  which  is  considerably  less  than  the 
wages  which  would  be  paid  to  men  for  driving  out  a  water 
tank.  A  survey  of  a  great  nimrber  of  tramway  routes 
would  show  that  the  greatei-  portion  of  them  could  be 
treated  in  the  manner  described,      i 


our  towns — is  the  method  described  below,  which  has  met 
with  considerable  success  on  a  system  which  the  author 
has  had  imder  observation. 

In  fig.  1  a  plan  of  the  arrangement  is  shown  ;  a  suitable 
pit  is  built  I'ound  the  water  main  on  the  footpath,  in  which  are 
placed  a  valve  and  a  branch  pipe  running  through  a  water 
meter.  From  this  branch  pipe  are  taken  two  suli-branches  for 
feeding  each  set  of  rails,  the  water  rimniug  down  hill  on 


VALVE    SCREWED    HERE 


eacli  track,  through  a  hole  drilled  in  the  groove  of  the  rail. 

The  valve  on  the  rail  consists  of  a  brass  screw  with  one  side 

filed  with  a  flat,  and  a  slight  unscrewing  of  this  allows  the 
'  water  to  trickle  through  in  just  sufficient  quantity  to  keep 
'    he  track  properly  watered.     This  system  needs  very  little 

uaintenance,  and  is  applied  to  the  climbing  sides  of  the 


A     BREWERY     ELECTRIFICATION. 


Messrs.  Ansell's  Brewery,  Ltd.,  Aston,  f  is  one  of  the  oldest 
establishments  of  its  kind  in  the  Birmingham  district.  In  1899 
the    firm  first    experimented    with  the  electric   drive,   and  also 


Fig  1.— Gkoup  Drim.  in  Bottling  Stores. 

installed  a  small  lighting  plant.  Since  that  date  the  firm  has  con- 
sistently ejctended  its  installation,  untU  to-day  there  is  very  little 
plant  that  is  not  electricaHy  driven. 
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The  electrincation  of  a  brewery  calls  for  machines  of  no  very  great 
iiie.  Most  of  the  motors  have  outputs  varying  from  5  to  13  H.P., 
and  rarely  is  a  machine  of  any  larger  capacity  wanted.  Messrs. 
.^nsells  laid  ilonn  their  plant  on  the  continuous-current  system, 
:ind  the  switchlioard  distributing  the  |>ower  throughout  the  work.s 
ia  of  the  "  Wittou  '  type,  each  circuit  being  controlled  by  hand- 
guard  fuses.  The  motors  employed  throughout  the  works  are 
standard  machines,  and,  with  one  or  two  minor  exceptions,  are  of 


ELECTRICITY     ON     THE     FARM. 


Those  who  du  nut  appi.-ciato  that  thf.  «iu  df  '■  <^lectni.-ilv 
the  tasm  "  is  here  are  LR^hind  the-  times.  Wo  havo  ouly  to 
look  at  the  money  that  one  American  dectrical  company  ia 
.spending  on  a  faj-uier's  electrical  handbook,  a  finely-produced 
publication  answering  the  farmer's  questions  about  elec- 
tricity, and  a  catalogue  on  electrical  appliances  and  machi- 
nery applicable  to  farm  use,  and,  afiain,  at  the  Southern' 
California  Kdison  Co.'s  expenditm-e  of  well  over  5i  million 
dollars  in  1917  to  meet  the  demand.s  of  agricultm'ists. .  Wei 
cannot  imagine  that  companies  of  this  size  would  .spend  their 
money  in  such  fashion  unless  they  knew  for  a,  fact  that  it 
would  pay. 

According  to  the  Journal  of  Electricity,  electrical  iiiacbini'r.^ , 
appliances,  and  supplies  sold  to  farmers  in  California  aggri'- 
t!at<i  la  to  20  million  doUar.s  annually.  In  December,  191;) 
a  .survey  to  determine  the  actual  use  to  wliich  electricity  wai 
being  put  on  the  farju  .showed  that  !•!  couipauies  sujipbc( 
(•nergy  to  1U,.583  installations  tottUling  l;)(),-lu  conneited  H.i' 
This  means  in  round  numbers  about  2<)0,(Ki()  h.p..  which  le 
[U-esents  approximately  1'2,000  motors,  of  wliich  80  jier  c«ut., 
iir  160,000  11.1'.  is  for  ii-rigation  reclamatioai,  and  20  per  cent., 
or  40,000  H.i'.,  for  miscellaneous  purposes.  If  this  latter  l(«id 
is  obtainable  in  such  a  widely  scattered  community  as  Cali- 
fiiinia,  is  it  not  possible  that  this  cliai-d«;ter  of  loiwl  would  bi' 
very  much  greater  in  a  more  densely  populated  community'.' 

A  small  motor  is  an  invaluable  adjunct  ki  the  farm,  and 
with  the  use  of  light-armoured  cahle  and  a  safety-firsl, 
switch  can  be  move<l  from  pla<.-e  to  place  where  neede(l.  in 
the  jsiiue  journal  referred  tu  above  several  interestiru; 
illustrations  are  given,  one  of  which  refers  to  a  5-h.p.,  1,'Mt 
K.p..\r.,  60-cycle,  220-volt,  3-pliase  motor  belt<?d  to  a  cross-cul. 
circular  saw.  The  owner  has  a  small  electi-ical  di.stributiii'.' 
system  on  the  farm  which  reaches  the  principal  ijoints,  from 


the  General  Electric  Co.'s  manufacture.  Quite  a  large  proportion 
of  the  load  in  the  works  takes  the  form  of  pumping,  and  centri- 
fugal pumps  are  invariably  adopted.  In  the  pure-air  plant  room 
in  the  brewery  there  are  a  number  of  motors,  averaging  about  5  H.P. 
apiece,  circulating  the  au-  through  the  fermenting  rooms. 

Electric  motors  of  5  H.P.  are  to  be  found  driving  pulp-cleaning 
machines,  the  pulp  being  used  as  a  filtering  medium  in  the  pro- 
duction of  chilled  and  filtered  beers,  and  the  yeast-drying  machines. 
The  graiu  driers  (fig.  3),  where  the  grains  are  passed  through  heating 
furnaces,  are  operated  by  4-h.p.  motors  ;  5-H.P.  motors  are  used 
to  circulate  the  brewing  water  in  the  brewery  water  tanis,  and  also 
for  driving  the  malt  blowers. 

The  bottling  store  is  one  of  the  most  difficult  places  in  the 
brewery  to  secure  a  satisfactory  drive  with  individual  machines. 
This  is,  however,  desirable  in  some  instances,  and  the  motors  must 
then  be  of  the  water-tight  pattern,  as  the  amount  of  liquid  thrown 
about  the  place  is  considerable.  In  Messrs.  Ansell's  brewery  the 
bottling  machines  are  group-driven,  as  shown  in  fig.  1,  the  0-h.p. 
motors  being  mounted  on  the  ceiling. 
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hJi.  f  °  K  °".°i  ^^^  ''u'^  material  about  the  works  is  carried  out 
by  electric  hoists  driven  by  motors  of  various  sizes.  A  typical  instance 
IS  a  sack-hoist  driven  oy  a  Ti-H.P.  motor.  In  the  stable  equipment, 
dust  extractors  and  chaff-cutters  are  electrically-driven  as  well 
a  weUSesnTe^  °'  ™°'^°''"'^'''«°  P"™Pj  "^^'"^  raises  water  from 

'■vv^^!  '°.^='^*'^o°.  aggregates  some  .520  h.p.,    there    being    120 
VVittou     motors  m  different  parts  of  the  brewery 
Thanks  are  due  to  Messrs.  Ansells  for  permission  to  take  the 

photograph.s  and  publish  this  description. 


Fig.  1.— Electric  Range  on  a  Farm. 

which  he  then  nins  a  temporal^  line  to  the  spot  where  the 
motor  is  needed.  Another  interesting  farm  apphance  is  a 
semi-portable  creek  pmnping  plant.  A  15-h.p.,  1,800-e.p.m., 
220-volt,  3-phase,  60-cycle  motor  is  belted  to  the  pump,  which 
runs  10  hours  a  day,  costing  le.ss  than  $2.0,  and  pumping 
enough  water  for  two  acres.  When  flood  waters  come  the 
owner  takes  the  pump  and  motor  out  of  the  creek  and  stores 
them  in  his  bam. 

Electiicity  is  needed  in  connection  with  practically  all  the 
modern  improvements  on  the  farm.  A  50-h.p.  installation 
iiientioned  is  used  mostly  for  irrigation  pm-poses,  but  there 
is  also  a  small  refrigeration  plant,  and  motors  are  used  for 
driving  feed  cutters,  &c.  The  use  of  electric  lighting  in  the 
bam  is  easily  understood,  together  with  the  ease  with  which 
electric  drive  is  applied  to  the  needed  machines. 

The  encouragement  and  development  of  electricity  in  agri- 
cultural and  dairj'ing  work  should  not  be  a  difficult  matter, 
where  there  are  many  new  uses  to  which  it  could  be  put. 
W'herever  there  is  a  gas  or  oil  engine  there  is  a  pra'qwct  for 
an  electric  motor.  Fanners  in  California  use  electrical  appli- 
ances, such  as  electric  ranges,  irons,  percolators,  toasters, 
washing  machines,  sewing  machine  motors,  &c.,  more  gene- 
rally and  leadily  than  do  city  people.  The  farmer  is  indicat- 
ing his  desire  for  electricity  by  the  large  sales  of  fann-lighting 
sets  which  several  large  manufacturers  have  shown.  The 
fact  that  it  is  reported  they  are  selling  7.5  or  80  equipments 
a  day  indicates  that  the  rural  communities  are  anxious- to 
have  electricity.  That  a  very  large  percentage  of  California 
houses  are  using  electi-ical  appUances  is  evidenced  by  the 
following  annual  sales  in  Cahfomia  :— Irons,  17,000;  toasters, 
2,700;  percolators,  t-eapots,  &c.,  6,700;  portable  vacuum 
cleaners,  5,500;  washing  machines,  5,000;  cooking  ranges 
(estimated),  1,.500.  In  addition,  small  motors  are  purchased 
for  driving  .sewing  machines,  &c.  In  the  kitchen,  where  heat 
is^  required  in  varying  quantities  throughout  most  of  the  day, 
the  advantages  of  the  electric  range  are  being  lupidly  appre- 
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ciated.  The  woineu  ou  the  faiius  seem  to  appreciate  the 
electrio.  ra.uge  ev<'u  nioie  than  do  those  in  the  eity. 

Fig,  1  shows  an  actual  installatiuu  iu  a  raucli  at  Sirnnyvale, 
(lalit'uniia,  wlieie,  with  the  range  and  a,  ;i,tHni-watt  waiter 
lieater,  electricity  liills  average.  $o.7o  per  nioutli.  Some  time 
ago  thei'o  were  l,7;j0  electric  ranges  in  use  in  (Ml'ornia 
homes.  Thi.s  phase  of  the  business  i-s  barely  in  its  infancy, 
and  if  in  a.  couple  of  years  the  public  sees  its  way  clear  to 
purchase  this  number  of  ranges,  it  is  not  so  difficult  to 
imagine  the  amount  of  range  business  which  is  awaiting  the 
manufacturer  in   the  next  few  yeaxs. 

A  great  ell'ort  is  being  made  to  increase  the  output  of  the 
rico  fields  i>f  Arkamsas  in  order  to  save  wheat,  .says  the 
JClrctrical  IVorld.  a.nd  electric  pumpuig  for  irrigation  pur- 
poses is  making  gn-at  headway,  Tlie  lix-ai  connrany  is  su|) 
plying  electricity  for  this  puriwse  to  48  ji<'o  farjucrs  neai' 
Pine  J'lulT.  Ilic-e  <-,rop,s  need  an  almost  continuous  supply 
of  wait/cr.  from  the  time  the  rice  is  a  few  inciies  high  until 
it  is  ready  for  harvest;  in  Arkansas  aitiH.ial  jjiTiga.tion 
methods  are  necessary  for  911  u,  I'Ji  il,i\-  m  ilir  year.  The 
power  for  this  irrigation  work  is  -upiili.d  Imiii  iO  miles  away 
by.  tliree-phase,  33,000-voIt  transmis.sion.  ili.stributed  at  6,»i()(1 
volts,  and  finally  s-tepped  down  to  2'20  volt."^  for  use  at  the 
motors,  which  average  60  H.r.  each.  The  consumption  this 
season  is  expected  to  reach  40.0(X)  to  .50,(Hj!.l  KW,-hours. 

According  to  Dcr  bipcnicur,  which  reports  a  lecture  by  Mr. 
A.  W  C.  Dwars  dealing  w-ith  drainage  of  marffties,  electric 
pumping  marhiiirrv  has  s,>veial  advauta.::'!"'.-;  for  sui-b  work. 
.Th*-^  Wei  of  Ih.'  miIi  -.,<i\  \^atcr  m  t\,r  ,,iai-,.|i  ran  lir  .'ITr,  liv.'lv 
contmlled.  an. I   ilir  ,..-t  cf  .Ir.ii  ual   iiaalin.!-   i-  ia;t  .■\.'.'>,~n  ••. 

The  .-sbindaid  l.liive-pha.-e,  mutoi-driven  cthtntiiual  inniip  is 
s|X'<aally  adapted  to  drainage  work.  Tests  (i\i  i-  i:;,riini  arres 
showed  an  excess  in  c-ost  for  electrical  puuiinn^^  >A'  ..nlv  L'V'i 
per  annum — about  IJd,  per  acre — as  compar,'d  with  tin-  very 
cheajjest  methods  availiible.  This  estimalje  assiimed  a.  not 
very  favourable  exist  for  electric  energy,  and  in  any  case  the 
sanall  margin  in  cost  is  of  sma.U  account  compar«]  with  the 
jnuch  greater  reliability  of  electrical  methods.  The  author 
thinks  that  there  is  a-  great  futui'e  for  electric  drainage  of 
marshes  in  Holland;  there  are,  however,  considerable  oppor- 
tunities for  improvement  in  the  overall  efficiency  of  electric 
pumping  stations,  which  is  not  too  high. 


BUSINESS  NOTES. 


LEGAL. 


Electtcic  LAMr  Re-I''ILLS. 
In  the  King's  Bench  Division  on  Monday,  Mr.  Justice  Darling 
sitting:  without  a  jury  had  before  him  an  action  brought  by  the 
Electric  and  General  Store.?  Co.,  carrying  on  business  in  the  elec- 
trical trade  at  Newcastle,  against  the  Anglo-Continental  Sales  Co., 
carrying  on  business  iu  the  City  of  London,  to  recover  damages  for 
alleged  breach  of  contract.     Defendants  did  not  appear. 

Plaintiffs'  counsel  said  the  defendants  contracted  to  supply  them 
with  a  large  quantity  of  electric  light  re-fills.  The  first  instalment 
was  to  be  a  lot  of  20,000,  and  payment  was  to  l)e  at  the  rate  of 
:C'2'.i  per  thousand.  The  date  of  the  contract  wsis  May  l,")th,  19111, 
When  the  goods  were  delivered  it  was  found  that  not  a  single  re-fill 
came  up  to  the  specification.  Plaintiffs,  therefore,  suffered  damage, 
for  they  paid  £4()0  and  lost  the  profit  which  they  otherwise  would 
have  made. 

Mk.  J.  Wm.  Dodds,  partner  in  the  plaintiffs'  firm,  gave  evideijoe 
to  the  foregoing  effect,  and  Mr.  W.  T.  Muxdell  (in  the  plaintiffs' 
employ)  and  Mr.  John  Bruce  Branting,  of  Sunderland,  spoke 
to  examining  and  testing  the  re-fills. 

His  Lordship  gave  judgment  for  plaintiffs  for  £460  and  for 
iitOO  damages. 

Workmen's  Compensation  Case. 
Judgment  was  given  in  the  Court  of  Session,  Edinburgh,  in 
an  appeal  in  which  Thomas  Logan,  brought  under  review  a 
decision  by  Sheriff'  Substitute  Lee,  at  Airdrie,  fixing  the  amount 
of  compensation  to  be  paid  under  the  Workmen's  Compensation  Act 
to  the  pursuer,  who  was  injured  while  employed  by  the  Shotts 
Iron  Co.,  Ltd.,  as  an  electrical  coal-cutting  machine  contractor. 

The  Dei'enders  .admitted  liability,  and  pa  d  compensation  down 
to  August,  11(17,  when  the  pursuer  partially  recovered,  and  took 
employment  as  a  check  weighman,  with  the  wages  possible  to  him 
of  &i  4s.  a  week.  In  January  he  made  the  present  claim,  and  said 
his  average  weekly  wage  as  a  mining  contractor  prior  to  the 
accident  was  £5  83.     He  was  still  partially  incapacitated. 

The  Defenders  maintained  that  the  contract  was  composite, 
and  that  a  distinction  must  be  drawn  between  what  he  earned  as  a 
workman  at  the  coal  face  and  the  profit  he  made  out  of  his 
business  relation  with  theni  as  a  contractor. 

.  The  Sheriki'-Suisstitute  held  that  this  was  something  more  than 
a  contract  of  service,  and  the  pursuer's  income  for  the  year  Irom  the 
whole  transaction  represented  something  more  than  his  earnings  as  a 
workman.  He  accordingly  assessed  the  comjieusation,  on  the  foot- 
ing that  the  (lurauer's  earnings  were  .1:220  a-year,  at  Js.  to  July, 
1918,  and  thereafter  at  t;d,  weekly. 

The  Court  of  Session  held  (Lord  Skerrington  dissenting)  that  the 
matter  had  been  rightly  decided  by  the  Sheriff,  and  found  pursuer 
liable  in  expenaes. 


Our  LeUers  from  Ihe  Forces.— A  Goipor.il  in  the  U.R. 

writes  : — "  I  have  ph':iaure  in  thanking  you  for  the  regular  receipt 
of  the  Electrical  Review  during  the  past  year.  During  my 
four  years  in  France  with  the  Infantry  and  Engineers  you  have 
.  sent  me  your  paper  unfailingly,  and  to  say  I  am  grateful  is  not 
sufficient — I  feel  under  a  deep  obligation  to  you.  I  must  say  a 
word,  too,  in  appreciation  of  your  most  excellent  leading  articles. 

1  only  hope  they  are  read  by  those  in  authority  both  in  the 
electrical  and  political  worlds." 

"  Magnet  "  Football  Club. — This  club  has  been  formed 
by  the  Commercial  ApprentiiK^s  of  the  General  Electric  Co., 
LrD.  Mr.  H.  Hirst  is  the  president,  .and  the  ground  is  at  tlic 
Borough  Polytechnic,  Turney  llo:id,  Dulwich,  S.E,  We  liavc 
received  a  copy  of  tlie  fixture  card  for  the  1918-19  season.  Six 
matches  have  teen  pl.ayed  alrea<ly,  with  fair  success.  On  Saturday 
last  the  club  played  the  Waygood  A. A.  (Waygood-Otis)  at  Belling- 
ham,  and  on  a  heavy   ground    succeeded   in   defeating   them  by 

2  goals  to  1.  Goals  were  scored  for  the  '"Magnets"  by  Sansoni 
and  Curtis,  and  Fuller  played  exceedingly  well  at  right  half. 

Relaxation  of  Export  Restrictions.— Certain  relaxations 

with  regard  to  the  existing  prohibitions  against  the  exportation  of 
electrical  materials  are  announced  by  the  Board  of  Trade.  Thus 
magnetos  and  sparking  plugs  have  been  removed  from  List  A  to 
List  K,  and  searcMight  carbons  and  carbon  electrodes  for  electric 
fm-naces  from  List  A  to  List  C.  Under  List  A  exports  to  all 
destinatious  are  prohibited,  under  List  B,  to  all  destinations  outside 
the  British  Empire,  and  under  List  C  shipments  only  to  countries 
neighouring  enemy  countries  are  i>rohibited. 

Iron  and  Steel  Prices.—/''//  Iron  Prices.— The  Minister 

of  Munitions  gives  notice  that  he  is  fixing  export  prices  of  pig  iron 
applicable  to  all  exports  of  pig  iron  on  and  after  December 
2nd,  1918,  until  further  notice.  The  existing  maximum  prices  of 
pig  iron  for  home  delivery  remain  in  force  until  further  notice, 

iSteel  Prices. — The  Minister  of  Munitions  gives  notice  that  he  is 
fixing  new  maximum  prices  of  steel  for  delivery  in  the  United 
Kingdom  on  and  after  February  1st,  1918.  Until  that  date  the 
existing  maximum  prices  remain  in  force. 

Bar  Iron  Pricex. — The  Minister  of  Munitions  gives  notice  that 
he  is  fixing  export  prices  of  bar  iron  applicable  to  all  exports  of 
bar  iron  on  and  after  December  2nd,  1918,  until  further  notice. 

Particulars  of  the  above  may  be  obtained  on  application  to  the 
Ministry  of  Munitions  (C.I.S.P.),  Room  104,  8,  Northumberland 
Avenue,  W.C.  2. 

During  the  war,  while  the  Government  was  practically  the  sole 
piurchaser  of  iron  and  steel  products,  the  Ministry  of  Munitions 
adopted  the  policy  of  stabilising  prices  in  the  iron  and  steel 
industries  by  paying  direct  to  the  makers  certain  increased  costs 
due  to  war  conditions. 

Now  that  the  Government  is  no  longer  the  sole  purchaser,  it  is 
desirable  to  place  the  industry  on  an  economic  basis  as  early  as 
possible,  but  the  great  increase  in  prices  which  would  result  from 
an  immediate  withdrawal  of  all  subsidies  would  seriously  pre- 
judice the  resumption  of  ordinary  commercial  work,  and  induce 
dislocation  not  only  in  the  iron  and  steel  trades,  but  in  the  wide 
field  of  engineering  and  other  activities  dependent  on  iron  and  steel. 

The  Governinent  has.  therefore,  decided  to  remove  the  subsidies 
in  two  stages.  Those  applicable  to  steelmaking  will  be  removed  on 
January  31st,  1919,  when  a  revised  schedule  of  maximum  prices 
for  steel  will  take  effect.  Those  applicable  to  pig  iron  will  continue 
to  April  30th,  when  it  is  proposed  that  all  subsidies  should  cease 
entirely.  This  will  involve  a  further  re-adjustment  of  steel  prices, 
but  post-war  conditions  are  not  yet  sufficiently  stable  to  warrant 
the  fixing  of  prices  after  that  date. 

Arrangements  have  been  made  in  consultation  with  the  trades 
concerned  to  secure  an  equitslble  distribution  of  pig  iron  and  steel 
so  long  as  any  subsidies  continue.  The  powers  possessed  by  the 
Government  under  the  Defence  of  the  Realm  Act  will,  if  necessary, 
be  exercised  to  prevent  any  undue  holding  of  subsidised  material. 

It  is  not,  however,  intended  that  Government  subsidies  should 
be  used  to  enable  exports  to  be  made  to  oversea  markets  at  less 
than  the  full  cost.  The  Ministry  has,  therefore,  issued  lists  of 
export  prices  for  both  iron  and  steel  calculated  to  include  the  full 
amount  of  the  subsidies.  The  Government  wUl  levy,  as  a  draw- 
back on  exported  iron  and  steel,  the  difference  between  the  home 
and  export  prices. 

Book  Notices.-"  The  Excess  Profits  Duty."     By  E.  E. 

Spicer  and  E,  C.  Pegler,  Pp,  220.  London  :  H.  Foulks  Lynch 
and  Co.  Price  10s.  6d,  net,— -This  is  the  foiu-th  edition,  revised 
and  brought  up  to  date,  of  a  useful  publication,  containing  inform- 
ation which  will  be  needed  by  taxpayers  for  a  long  time  to  come 
after  the  declaration  of  Peace,  It  includes  the  provisions  of  the 
Finance  Act,  1918. 

"  Prneeedi/)i/\oi  the  American  Institute  of  Electrical  Engineers." 
Vol.  XXXVII,  No.  11.  November,  1918.  New  York:  The 
Institute.     Price  SI. 

"  The  Bxisiness  World.  '  Vol.  I,  No.  Ci.  August,  1918.  Madras. 
Price  8  annas. 

Trading  with  the  Enemy,— The  London  Gazftk  for 
November  29th  contains  further  lists  of  persons  and  bodies  in  the 
following  countries  with  whom  trading  is  prohibited  : — Argentina 
and  Uruguay.  Brazil,  Ecuador,  Haiti  and  Dominican  Republic, 
Mexico  and  Spain. 
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Agencies    Wanted.  —  The    SeLretary    of    tUe     British 

Chamber  of  Commerce  of  Sao  Paulo  reports  that  a  firm  of 
importers  of  eleccrkal  sproialities  and  machinery  de^jire  to  act  as 
exolusire  ag^enta  for  U.K.  maDufat'turera  uf  these  ^ootln.  Refereni'e 
No.  36f>.  P&rtii'iilars  fnini  Department  of  Commeriial  Intelli^ente, 
7:{,  Raaini;liall  ."Street.  E.C. 

Coventry  Ordnance  Works. — At  a,  special   ineftiiij;  of 

debenture  stockholders  iu  the  Faikkiei.u  S/B  AND  EN(iINEi:RIX(J 
Co.,  Li'U..  called  for  December  I'th.  proposals  will  be  considered  for 
the  sale  of  shares  in  the  Coventry  Ordnance  Works.  Ltd..  and  for 
the  sale  of  the  assets  of  the  Coventry  Works  to  a  new  company. 
and  respecting  amalgamation  of  the  Coventry  Works  with  Dick. 
Kerr  &  Co.,  Ltd.,  and  Pha'nix  Dynamo  Manufacturinjj  Co.,  Ltd. 

Catalogues  and  Lists. — Hans  Rexoi.d.  I,ti>.,  Did.sbury, 

Manchester. — A  useful  pamphlet  (No.  200/0  (rivintr  illustrations, 
|>rioes,  and  notes  on  the  selection  of  and  hints  upon  the  erection  and 
care  of  chain  jreai-. 

Messks.  Suiple.v  Coxduits,  Ltd.,  Garrison  Lane,  Birmingham. 
— 24-page  illustrated  catalogue  of  Simplex  industrial  lighting 
fittings  for  street,  railway,  factory,  shop,  and  other  illumination. 
Prices  are  given. 

ViSLOK,  Ltd.,  :i,  St.  Brides  House,  Salisbury  Square,  E.C.  4.— 
Descriptive  pamphlet  on  the  Vislok  self-locking  nut,  with  many 
testimonials. 

The  Wardle  Engineering  Co.,  Ltd.,  19(5,  Deansgate,  Man- 
chester.— Catalogue  No.  11,  which,  in  atldition  to  giving  full 
particulars  and  prices  of  the  Wardle  lanterns,  reflectors,  and  other 
fittings,  contains  an  excellent  section  on  the  theory  and  practice  of 
illuminating  engineering,  and  gives  prices  in  shillings  and  decimals 
of  a  pound,  in  anticipation  of  decimal  coinage  and  to  facilitate 
conversion  to  any  decimal  coinage  ;  the  English  weights  are  stated 
entirely  in  lb.,  and  the  metric  equivalents  for  weights,  dimensions, 
and  volume  are  included.  Code  words  are  provided  for  all  it«ms. 
The  catalogue  is  intended  to  be  useful  to  all  traders  at  home  and 
abroad,  as  well  as  to  the  light-user  himself,  and  is  a  model  of  its 
kind. 

Automatic  and  Electric 'Furnaces,  Ltd.,  ti,  Old  Queen 
Street.  S.W.  1.— Heat  Treatment  Bulletin  No.  .5,  on  the  practical* 
checking  of  pyrometers  ;  an  ingenious  method  of  using  the  magnetic 
change-point  of  iron,  as  indicated  by  the  Wild-Barfield  system,  is 
described,  which  facilitates  the  checking  of  thermo-couples  at  the 
temperature  of  7G8°  C. 

Liquidations    and    Dissolutions. — British    Electrun 

Co.,  Ltd. —  Winding  up  voluntarily  for  the  purpose  of  recon- 
struction. Liquidator,  Mr.  S.  Lingard,  of  Manchester.  Meeting  of 
creditors,  Manchester,  December  11th. 

VuLCO  Magneto  Co.,  manufacturers  of  magnetos,  11,  Long 
Acre,  E.C— Messrs.  D.  A.  V,  Rist  and  H.  Rothwell  have  dissolved 
partnership.  Debts  will  be  attended  to  by  Mr.  H.  Rothwell,  who  will 
continue  the  business. 

TowNSON  &  Fairhurst,  electrical  engineers,  118,  Bark  Street. 
Bolton. — Messrs.  E.  Townson  and  E.  Fairhurst  have  dissolved 
l)artnership.  Debts  will  be  attended  to  by  Mr.  E.  Townson,  who 
will  continue  the  business. 

Removal  of    Restrictions  on    Non- Ferrous    Metals. — 

The  Ministry  of  Munitions  announces  that  in  the  disposal  and 
allocation  of  stocks  of  non-ferrous  metals  in  its  iwssession  to  con- 
sumers, it  will  be  prepared  to  pay  brokers  and  recognise<l  inter- 
mediaries a  commission  of  •}  per  cent.,  subject  to  cash  payment  for 
the  material. 

Trade  Announcements. — The  Stanton  Ironworks  Co., 

Ltd.,  has  opened  a  branch  office  at  Manchester  at  Grosvenor 
Chambers,  Deansgate,  under  the  management  of  Mr.  G.  W.  Turner  ; 
all  matters  relating  to  pig  iron,  cast-iron  pipes,  special  castings. 
ironstone  and  slag  sales  in  that  district  will  be  conducted  from 
that  office.  Telephone.  494.5  City  :  telegraph,  "  Spigot.  Manchester." 
Mes.srs.  N.\pier-Kimber,  Ltd.,  say  they  have  been  appointed 
sole  selling  agents  for  Lancashire  and  Yorkshire  for  the  Associated 
Batt«ry  Co..  of  London.  All  communications  and  inquiries  to  be 
addressed  to  St.  George's  Hall,  Bradford. 

Bankruptcy  Proceedings.— E.  Hodgson  &  .Sons,  engi- 

necrs,  Cleckheaton.— First  meeting,  December  Ilth.  Public  ex- 
amination. December  18th.  both  at  Bradford. 

<:.(>.  I'NEB.  engineer.  Bolton.— Third  dividend  of  ->s.  in  the  C 
livable  December  l:!th,  at  27,  Brazenose  Street.  Manchester. 

The  public  examination  was  held  on  Decemter  :ird.  at  the  London 
Bankruptcy  Court,  before  Mr.  Registrar  Mellor,  of  Edjiuxd  Charles 
Spabkes,  electrical  manufacturers'  agent,  lis.  Wardour  Street  W 
who  returns  liabUities  £H.i2  14s.  Dd.  and  assets  valued  at  CI  Is".  Ml. 
In  reply  to  the  Official  Receiver,  debtor  said  he  commenced  business 
m  190t;,  un.ler  the  style  of  Sparkes  k  Co.,  with  a  cajiital  of  .£200 
The  rent  of  the  premises  was  £li;5,  rising  to  i;i80  per  annum.  He 
acted  at  various  times  as  agent  for  Messrs.  H.  Davis  A:  Co  Ltd 
Birmingham :  Messrs  Peyton  4;  Pe.vton.  Birmingham ;  Messrs.  S.  n! 
Woolf  &.  Co.,  Weevelinghoven,  German v  ;  Mes.srs.  Samuel  Heath 
Mid  Son.  Birmingham  ;  and  Messrs.  J.  and  W.  Stokvis,  Arnhem. 
Holland.  When  the  war  broke  out  in  1914,  he  held  the  last  two 
mentioned  agencies,  and  that  of  Messrs.  Stokvis  was  immediatelv 
terminated,  but  he  retained  that  of  Messrs.  Heath  t  Son  until 
September,  1915.  Witness  attributed  his  failure  to  the  outbreak  of 
hostilities  and  the  consequent  termination  of  his  agencies  and 
restriction  of  trade.  The  whole  of  his  liabilities  were  for 
goods  supplied  for  trade  purposes.  His  drawings  for  household 
and  personal  expenses  averaged  £;,  weekly.  The  examination  was 
concludea. 


LIGHTING  AND  POWER  NOTES. 

Accrington.— Hrohosri)  Xationai,  Hl.S.  —  The  Elec- 
tricity ('oiumitt^'i>  ha.s  pa-sseil  a  reaolution  disajiproving  of  the 
ivcommendationa  of  thi-  15.  of  T.  Power  Supjily  ConiiMittrc,  particu- 
larly the  sngge.sted  terms  of  purchiiae  of  generating  stations  by 
the  State.  The  Committee  expressed  the  view  that  no  Bill  would  be 
acceptable  which  did  not  give  municipalities  the  option  of  retain- 
ing ownership  and  control,  and  an  exhaustive  incjuiry  was  called 
for  by  an  unbiased  and  impartial  Parliamentary  Committee. 
^  Price  Increase.-  From  the  end  of  the  current  ([uarter  the 
Electricity  Committee  is  increasing  the  charges  for  electricity  by  a 
further  10  per  cent.,  making  a  total  of  '20  jier  cent,  over  pre-war 
charges, 

Argentina. — Strike. — At    the  be<riiiiiiiisj    of  Octobi'v  a 

-strike  of  the  emjUoyi's  of  the  (ierman  Electricity  Co.  occurred.  In 
anticipation  of  the  strike,  the  company  engagetl  aliout  300  men  to 
replace  the  strikers,  and,  later,  600  substitutes  were  employed. 
Some  cables  were  cut,  but  no  serious  interruption  of  the  lighting 
.service  took  place.  A  large  proportion  of  the  substitute  workmen 
were  Germans  and  Turks.  Some  shots  were  fired  in  the  streets, 
and  a  police  guard  of  120  and  50  mounted  men  kejit  order  at  the 
power  stations. — Ilerieto  of  the  Hiver  Plnti: 

Ashton-under-Lyne.  —  Shop-Window  LidiiTiNf!.  —  Sir 

Albert  Stanley,  President  of  the  Board  of  Trade,  announced  to  a 
deputation  of  shopkeepers  at  Ashton-under-Lyne,  on  Wednesday, 
that  shopkeepers  would  be  allowed  in  the  immediate  future  to  have 
as  much  light  as  they  liked  in  their  windows,  provided  they  kept 
within  their  rations. 

Ballymoney    (Co.  Antrim) .^Proposed   E.Ti. — A  local 

company  litis  been  formed  for  the  purpose  of  installing  an  electric 
light  and  power  station  in  the  town. 

Barrow-in-Furness.  —  Extensions. — The    I'^li-dricity 

Committee  has  entered  into  agreements  for  tha  supply  of  electricity 
to  the  carriage  and  wagon  works  and  engine-shed  of  the  Furness 
Railway  Co.,  the  works  of  the  Barrow  Hematite  Steel  Co.,  and  the 
new  works  of  Messrs.  Ward.  The  necessary  switchgear  and  trans- 
formers are  estimated  to  cost  £l,50ii. 

Battery  Maintenance.— Applications  from  the  Tudor  Accumu- 
lator Co.  and  the  D.P.  Battery  Co.,  requesting  the  revision  of  their 
agreements,  have  been  referred  to  the  Lancashire  and  Cheshire 
Association,  with  a  view  to  uniform  terms  being  obtained  for  the 
various  undertakings  affected. 

Bolton. — Price  Increase. — The  followinsr  increases 
will  be  made  in  the  electricity  charges  from  the  commencement  of 
the  current  quarter  : — Ordinary  or  power  consumers,  'l.id.  per  unit : 
lighting  consumers.  '35d.  per  unit  ;  special  power  consumers,  7? 
per  cent,  on  existing  prices  ;  bulk  consumers,  '015d.  per  unit. 

Bootle.^PRiCE  Increase. — The  T.C.  has  decided  U> 
increase  the  charges  for  electricity  for  lighting  and  power  from  'M  per 
cent,  to  40  iier  cent,  over  pre-war  rates,  and  in  cases  where  the 
charges  are  adjusted  according  to  the  price  of  coal,  by  a  further 
2i  per  cent.,  making  15  per  cent,  over  pre-war  rates.  The  increases 
are  to  take  effect  from  tlie  end  of  the  year. 

Continental. — Spain. — Our    Special    Correspondent     in 

Spain  writes  as  follows  : — 

"  Among  recent  water-power  concessions  are  the  following  : — 
The  Bores  Tobalina  Co.  has  been  granted  powers  to  use  a  waterfall  on 
the  River  Ebro,  in  the  district  of  Miranda  de  Ebro,  giving  20,0o0 
litres  per  second  during  the  eight  months  from  November  to  June 
inclus'ive,  and  10,000  litres  per  second  during  the  four  months  of 
drought.  There  is  a  useful  head  of  8  metres,  so  that  1 ,700  H.p. 
will  be  available  nearly  all  the  year  round.  The  Vaaco  Alavesca 
Co.  has  been  given  permission  to  enlarge  its  existing  hydro- 
electric plant  up  to  10,000  litres  of  water  per  second,  at  a  useful 
head  of  2i  metres.  The  Huici  y  Pajares  Co.,  of  Pamplona,  haa 
been  granted  the  use  of  3,000  litres  per  second  on  the  River 
Najerilla,  for  the  production  of  electricity. 

"Messrs.  Pendis  A:  Cernuda,  of  Villamayor,  have  applied  for  the 
use  of  l,0o0  litres  i)er  second  on  the  River  Color  (Pilona),  at  ;i 
useful  heatl  of  'M  metres. 

"  Don  Armando  A.  Pumarino  has  applied  for  pormi.saion  to  use 
10,000  litres  per  second  from  the  River  Aller,  to  construct  a  dam. 
two  tunnels,  and  a  siphon,  and  to  erect  a  central  station  for  the 
production  of  electricity. 

"  The  Compania  Catalana  de  Gas  y  Electricida<l.  of  Barcelona, 
has  just  inaugurated  its  power  plant  at  the  Rum  Falls,  ou  the 
River  Esera,  and  has  also  erected  a  transmission  line  225  km. 
long.  The  energy  generated  is  transmitted  to  distributing  stations 
at  Tarrasa.  Sabadell,  San  Adrian,  and  Barcelona.  Now  that  this 
central  station  is  completed,  the  company  will  be  able  to  make 
more  rapid  headway  on  its  second  plant — Puente  Argnoe — on  the 
same  river.  It  is  lioped  to  finish  this  second  plant  during  the 
coming  winter,  which  will  bring  the  total  energy  installed  by  the 
Catalana  Co.  in  the  Barcelona  district  up  to  50,00u  h.I".  The 
company  is  still  further  extending  its  generating  capacity,  and 
has  lately  placed  a  contract  with  Messrs.  Piccard,  Pictet  A:  Co.,  of 
Geneva,  for  a  4,250-n.p.  turbine  and  one  of  2,800-H.p.  capacity. 

"  A  new  central  station  for  the  supply  of  energy  for  lighting 
jiurposes  has  ivcently  been  started  at  Camicosa  de  la  Sierra 
CBurgos).  I 
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"The  company  'Energ^ia  Electrica  de  Asturias'  has  almost 
finished  its  new  hydro-eleotric  plant  On  the  Eiver  AUer,  near 
the  town  of  Casomera,  and  will  soon  be  in  a  position  to  supply 
energy  to  the  extent  of  1,9U0  h.p..  and,  later  on.  up  to  5,000  h.p. 
(-ontracts  have  been  sif^ued  for  the  supply  of  electric  power 
to  various  industrial  firms,  including'  cement  maniifa.turera. 
'Tudela  Vequin,'  and  the  coal  mine,  '  ilullera  Espanola.'  A  reserve 
steam  plant  hai?  been  erected  near  the  above-mentioned  mine  for 
use  durini;  the  dry  season." 

GA7.ICIA. — The  (Jovernor  of  Galicia,  aeting^  with  a  group  of 
engineers,  has  bought  from  the  Germans  all  the  electric  plant  con- 
structed by  the  army  in  East  Galicia,  on  the  River  Seret,  while 
this  was  a  theatre  of  war.  The  (Jennan  army  built  an  electric 
power  station  on  the  Seret,  and  constructed  a  network  of  high- 
pressure  cables  extending  from  Tarnopol  to  Borszczow.  Trans- 
formers set  up  in  towns  and  villages  reduce  the  pressure  to  2'2(} 
and  110  volts.  The  energy  was  supplied  either  by  water  or  by 
9|)ecial  steam  engines. 

Sweden. — The  ciuestion  has  been  to  the  fore  in  Sweden 
whether  it  would  not  be  advisable  to  introduce  State  control  of  the 
prices  charged  for  electrical  energy.  The  matter  has  Ijeen  before  the 
.  Royal  Waterfalls  Board,  which  has  declared  the  introduction  of 
State  control :  at  the  same  time,  the  State  is  urged  to  push  forward 
the  generation  of  electricity  as  much  as  possible,  whereby  the  State, 
in  a  different  way,  will  exercise  a  certain  control  over  the  prices  in 
question. 

Germ.\nv. — Owing  to  the  increase  in  wages  and  the  price  of 
raw  materials  and  coal,  the  charge  for  electricity  in  Berlin  has 
been  raised  by  an  additional  25  per  cent.,  making  the  total  increase 
.")0  per  cent.  The  additional  charge  according  to  area  is  also  being 
raised. 

Epsom. — Proposed  Bulk  Supply. — The  T.C.  is  con- 
sidering the  question  of  shutting  down  its  electricity  undertaking 
and  purchasing  electricity  in  bulk  ;  there  has  been  a  loss  of  £5,3 IS 
6n  the  working  of  the  department  during  the  past  three  years. 

Glasgow. — Refuse  Destructors. — The  Partick  des- 
tructor has  been  transferred  to  the  Electricity  Committee,  at  a  value 
of  it;.26U. 

In  view  of  the  cost,  the  improvement  of  the  electric  lighting 
of  the  Kelvinhough  destructor«is  not  to  be  proceeded  with. 

Greetland. — Proposed  E.L. — The  U.D.C.  is  considering 
the  questioli  of  installing  electricity  for  street  lighting  and  other 
purposes. 

Huddersfield. — Strike. — On  Thursday,  last  week,  the 

enginemen  and  stokers  at  the  Corporation  electricity  wcy-ks  handed 
in  notices  to  cease  work  in  48  hours,  owing  to  a  dispute  over  an 
award  of  3s.  (id.  per  week  granted  by  the  Committee  on  Production. 
The  employes  demanded  that  the  award  should  be  operative  as 
from  August  10th,  and  the  Corporation  offered  to  date  it  back  to 
the  first  pay  day  in  October.  This  the  men  refused,  and  struck 
work  on  Saturday  night.  The  Municipal  Employes'  Association,  of 
which  the  men  are  members,  advised  them  to  remain  at  work  and 
submit  the  matter  to  arbitration  ;  but  this  proposal  was  rejected. 
On  Saturday  and  Sunday  clerks  and  other  Corporation  servants 
took  the  .strikers'  places,  and  the  supply  was  not  seriously  interfered 
with. 

On  Monday  the  situation  became  more  acute,  owing  to  the 
demand  for  energy  for  power  purposes.  The  supply  for  lighting 
purposes  was  maintained  by  voluntary  labour,  but  the  supply  to 
industrial  works  had  to  be  discontinued,  involving  the  unemploy- 
meut  of  2,000  persons. 

The  strike  came  to  an  end  on  Tuesday,  when  the  Wages  Com- 
mittee, in  view  of  the  dislocation  which  had  occurred  in  otiier 
industries,  decided  to  grant  the  men's  demands.  The  strike  was 
conducted  against  the  advice  of  the  Municipal  Employes'  Asso- 
ciation, and  the  employes  who  were  members  have  now  seceded 
from  that  .association. 

Kingston-on-Thames.— RESTRicTEn  Suppuy.— The  Cor- 

porjition  has  informed  its  consumers  that,  "  owing  to  serious 
machinery  dirticulties  at  the  electricity  works,"  energy  is  not  to  be 
used  for  lighting  in  private  houses  until  7.30  p.m. 

Letterkenny    (Co. ,» Donegal). —Proposed   E.L.— It   is 

proposed  to  install  an  E.I..  scheme  for  the  town  and  the  lo<:al 
binatic  asylum  ;  the  cost  is  estimated  at.  i;2,.')00. 

London. — •"'^t.   Mauieebone. — Year's  \Vorkin(1. — The 

net  profit-(5f  the  B.C.  electricity  department  for  the  year  ended  March 
lilst  last  was  tiil,  against  the  estimate  of  £1,821,  and  a  profit  of 
CHiOi''"!  iu  the  preceding  year.  The  report  states  that,  owing  to 
delay  in  the  delivery  of  the  underfeed  stokers,  the  expected  economy 
in  fuel  was  not  eft'ected.  The  two  stokers  which  were  fitted,  how- 
ever, and  the  use  of  coke  breeze  during  the  latter  part  of  the  year, 
checked  the  upward  rise  of  the  cost  of  fuel.  Wages  and  salaries 
increased  by  £2,520,  and  repairs  by  C4,2!I0,  chiefly  due  to  the 
renewing  of  ash-handling  plant  and  economisers,  and  rei)air3  to 
pumping  machinery,  turbines,  and  converters.  The  value  of  appa- 
ratus on  hire  on  consumers'  premises  was  £12,888,  an  increase  of 
about  £1,000.  The  total  capital  expenditure  amounted  to 
£2,149,482,  of  which  Cl,6fi2,428  is  still  outstanding..  The  revenue 
tor'  the  year  amounted  to  £2Ui,84G,  compared  with  £215,034  in 
the  previous  year,  and  the  expenditure  to  £117,320,  against 
£105,790:  interest  and  ape<-.ial  charges  absorbed  £6G,091,  and 
repayment  .of  loans  £40,503.  The  generation  cost  per  unit  sold 
was   '(SSJ.,  Iftpainst   •084d,  ;    total    working   coat,    r3'23d.  against 


1216d.  ;  and  the  over-all  cost,  2'793d.,  against  2'773d.  ;  the  average 
price  charfed,  excluding  meter  rents,  was-  2'69d.,  against  2'6od. 
The  number  of  consumers  increased  from  10.800  to  11,006.  The 
capacity  of  the  plant  is  19,000  KW.,  and  the  maximum  load  for 
the  year  was  10,817  KW.  ;  24,451,990  units  were  generated,  against 
24,159,759,  and   18,387,208,  against  17,047,140  were  sold. 

KuNslNOTON. — Pbich  Inorkasb.— The  Brompton  and  Ken- 
sington K  S.  Co.  hits  applied  to  the  B.  of  T.  for  permission  to 
increase  the  charge  of  13s.  4d.  for  any  quantity  up  to  2u  units  per 
quai-ter,  and  8d.  per  unit  over  20,  to  10s.  Sd.  up  to  20  units,  and  to 
lOd.  per  unit  above  that  amount. 

Morocco. — The  Sociedad  Electras  Marro(iuies  has  applied 

for  a  concession  to  erect  an  electric  generating  station  in  the  city 
of  Arcila.  It  is  proposed  to  supply  three-phase  current,  at  50 
periods,  the  aerial  lines  distributing  at  500  volts  to  the  trans- 
former stations,  where  it  will  be  stepped  ilown  to  220. 

New  Zealand. — Water  Power. — The  chief  eledrioal 
engineer's  hydroelectric  scheme  tor  the  North  Island.  :ia  submitte<l 
to  the  House  of  Representatives,  provides  for  three  generating 
stations  in  the  Auckland.  Wellington,  and  Hawkes  Bay  districts  of 
90,000,  24.000,  and  40,00u  H.P.  respectively.  The  total  capital 
expenditure  will  be  £7,599,441,  which,  it  is  estimated,  will  be 
recoverable  in  seven  years  by  the  amount  of  coal  which  will  be 
saved. —  The  Times. 

Chhistchukch. — Owing  to  a  recent  failure  of  Lake  Coleridge 
electricity  supply,  the  Council  has  decided  to  have  plans  prepared 
for  the  rearrangement  of  the  station  and  the  provision  of  a 
staud-,by  set  of  about  600  KW. — B.  of  T.  Jotirnal. 

Stoke-on-Trent. — Price  Increase. — Arising  out  of  the 

recommendations  contained  in  Sir  John  Sneil's  report.the  T.C.  has 
adopted  a  revised  scale  of  charges  for  electricity,  which  it  is  antici- 
pated will  incre;ise  the  annual  revenue  by  £800  or  £1,000. 

The  new  charges  are  as  follows  : — Lighting,  7d.  per  unit  for  the 
first  73  hours  per  (juarter,  and  2Jd.  per  unit  beyond  ;  heating  and 
cooking.  Id.  per  unit  ;  kinemas,  2'.d.  per  unit,  less  5  per  cent,  for 
payment  in  seven  days  ;  churches,  4  Jd.  per  unit.  For  small  power 
consumers  the  charge  is  2d.  per  unit  up  to  250  per  quarter,  lid. 
per  unit  between  250  and  500.  and  Id.  beyond,  and  for  large  con- 
sumers .£1  per  KW.  per  quarter,  plus  \A.  per  unit  consumed.  All 
accounts  at  the  general  rates  are  subject  to  a  discount  of  5  per 
cent,  for  payment  within  14  days.  The  minimum  charge  is  £1  per 
annum  per  meter. 

Walton-on-Tharaes.— L.G.B.  Inquiry.  — At  a  L.G.B. 
inquiry  with  reference  to  the  cost  of  electricity,  the  inspector 
intimated  that  he  would  recommend  that  the  E.L.  Co.  be  allowed 
to  charge  Id.  per  unit  extra,  subject  to  revision  at  the  end  of  six 
months. 


TRAMWAY  AND  RAILWAY  NOTES. 


Argentina. — The  Sociedad  Anonima  Tranvia  Electrico 
y  Balneario  de  Quilmes  has  been  formed  at  Buenos  Aires  to  take 
over  and  work  concessions  granted  for  the  <levelopment  of  Quilmes 
beach,  including  an  electric  tramway  system. — Reriew  of  the 
Birer   PUite. 

Ashover. — Proposed  LiCtHT  Railway. — Messrs.  T.  H. 
Jackson.  G.  M.  Jackson,  and  .T.  Steen  have  applied  to  the  Light 
Railway  Commissioners  for  authority  to  construct  light  railways  from 
Stretton  to  Ashover,  and  from  Brackenfield  to  Ashover. 

Birmingliam. — Proposed  Extensions. — The  Tramways 

Committee  has  referred  to  a  Sub-Committee  the  question  of  con- 
structing tramways  in  the  Selly  Oak,  Northfield,  Longbridge,  and 
Rednal  districts. 

Bradford. — Wages. — From  December  1st  the  war  bonus 

of  Corporation  tramway  workers  has  been  increased  by  5s.  per  week 
for  men  and  3s.  for  women,  making  a  total  of  30s.  and  21s.  per  week 
respectively. 

Ciiile. — W.\'rMK  T'oa\eb. — The  OovcrnmeLt  has  authorised 

a  private  company  to  erect  a  transmission  line  from  Los  Condes  to 
Santiago,  for  the  purpose  of  conveying  electricity  to  the  amount  of 
15,000  H.f.   from  hydro-electric  works  on  the    River  Mapocho. — 

llerieir  of  the  Hirer  Plate. 

Continental. — Spain. — Don  Luiz  Gonzalez  de  Rivera  y 

Montoro  has  applied,  on  behalf  of  Don  Cristino  Martoa.  for  a  con- 
cession for  an  electric  tramway,  to  nm  from  CasteUon  to  Salon, 
in  the  province  of  Tarragona. 

Glasgow. — Goods  Traffic- — The  tramway  department 
has  decided  to  experiment  with  a  parcel-carrying  tramcar  on  the 
Uddington  route. 

Halifax. — Proposed   Extensions. — The   B.   of  T.  has 

extended  the  time  for  the  extension  of  certain  sections  of  the 
(corporation  tramways  to  August  18th,  1919. 

Leeds. — Waoes. — From  November  1st  last  the  war- wages 

of  tramway  workers  are  to  be  increased  by  Bs.  per  week.  This 
makes  the  total  wages  for  first-class  drivers  £3  7s.  t;d..  and  for 
women  workers  '^2  Us.  Od. 
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Railway  Restrictions.— Season  Tickets.— The  Railway 

Eiecutive  Committee  had  withdrawn  the  teatrictions  uii  the  i^isutf 
ut"  season  tiokeu  Ixith  witbiu  and  without  the  12inile  radius  from 
('h:iriiiK  1'ros.s.  Season  ticliela  for  mer  IJ  miles  to  any  peinon  not 
aliciily  a  holder  will  U-  issued  for  not  less  than  tliret?  months, 
instead  of  six.  I'erfiiin  concessions  will  be  allowi'il  to  those  who 
surrender  their  tickets  before  they  expire. 

Rossendale. — Fake  Rkvisio.v. — The  representatives  of 
Ilajup  aiul  Rawtenstull  have  ajrreed  to  certain  fares  on  the 
Uossendale  tramway  system  beintr  increased.  The  system  is  owned 
by  the  Bacup  T.C.  and  leased  to  the  Kawtenstoll  T.C. 

Wages. — In  the  recent  award  of  the  Committee  on  Pro- 
duction, increasinfr  the  war  bonus  of  tramway  workers  by  .^s.  per 
week,  it  is  officially  pointed  out  that  the  principle  of  equal  pay  for 
men  and  women  w:u)  not  establisheil. 


FORThCOMINQ     EVENTS. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Germany.  —  The  tienuau  Governineut  has  announced 
that  all  the  wireless  stations  have  been  seized  by  the  Indej>endent 
Soiialists,  and  declines  to  accept  responsibility  for  niessat;ea. 

Italy. — The  Pojje,  says  a   niessajje  from  Houie,  will  ask 

the  Peace  Conference  to  effect  .1  settlement  between  the  Vatican 
and  the  Quirinal.  He  desires  "reater  liberty  of  movement,  and  the 
installation  of  wireless  at  the  Vatican  to  enable  him  to  communi- 
cate with  foreign  Governments  and  the  Papal  nuncios  without 
usin^  the  Italian  teleg-raph  lines. — Dailii  Slctch. 

United  States. — ilr.  Theodore  X.  Yail,  president  of  the 
American  Tele^rraph  and  Telephone  Co.,  is  to  advise  the  United 
States  Postmaster-General  in  reorard  to  the  org-abisation  of  the 
telephone  and  telegraph  systems  under  Government  control. —  The 
Times. 

Reuter  messages  state  that  the  Postmaster-General  has  authorised 
the  amalgamation  of  the  Western  Union  and  Commercial  Cable 
Companies  and  the  marine  cable  systems  under  the  direction  of  Mr. 
Ward,  the  vice-president  of  the  Commercial  Cable  Co.  :  and  that  the 
Commercial  Cable  Co.  has  brought  a  suit  to  enjoin  the  P.M.G. 
from  assuming  control  of  the  company's  cables.  ' 

Wireless  Telephony. — According  to  the  Daily  ChronkJe, 
Jfr.  Godfrey  Isaacs  recently  said  that  wireless  telephony  from 
here  to  Xew  York  might  be  contemplated  in  the  near  future.  At 
present  commercial  developments  were  held  up  owing  to  Govern- 
ment control,  but  when  the  need  for  this  had  passed,  wireless 
telephony  was  expected  to  take  a  big  part  in  the  conduct  of  the 
world's  commerce.  "  I  don't  think  we  need  be  limited  by  distance 
at  all. "  Mr.  Isaacs  said,  "  and  as  soon  as  our  hands  are  free  and  we 
can  get  on  with  the  work,  there  is  no  reason  why  we  should  not 
be  able  to  introduce  a  wireless  telephone  between  here  and  New 
York  or  Buenos  Aires,  or  even  Australia.  li;,000  miles  away." 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 


Bootle. — Coii3oratiou.       Supply    of    i-watt-larap    street 

lighting  equipment   (4    mUes)   for   tramway   routes.      Mr.    T.    D. 
Clothier,  Borough  Electrical  Engineer. 

Leeds. — Extensions  to  boiler  house,  switch  rooms  and 
circulating  pump  house  at  the  Electricity  Works,  Whitehall  Road. 
Mr.  G.  W.  Atkinson,  1,  Mark  Lane,  Leeds. 

Spain. — The  municipal  authorities  of  Ocana  (Province  of 
Toledo)  have  lately  invited  tenders  for  the  concession  for  the  elec- 
tric lighting  of  the  town. 

Warrington.— December  10th.  Corporation  Electricity 
Department.  10,000  or  20,000  tons  of  slack  coal.  Mr.  F.  V.  L. 
Mathias,  Engineer  (returnable  deposit  of  £1  Is.). 


CLOSED. 


Stepney. — The  Electricity  Committee  has  accepted  the 
following  offers  of  coal :  Bradbury,  Son  &  Co..  ."j.OOO  tons,  at  from 
27s.  Hd.  to  :',0s.  Id.  per  ton  ;  E.  Foster  &  Co.,  1H,000  tons,  at  from 
2(8.  4d.  to  2t<3.  7d.  per  ton  ;  A.  Blackman  &  Co.,  SO  tons  slack,  at 
from  238.  Hd.  to  27s.  Id.  per  ton. 

Willesden. — U.D.C.  Eansomes,  Sims  &  Jefferies,  Ltd. 
Three  2-ton  electrically-operated  tipping  wagons,  at  361,151  each. 


.\t  Ihi-  H" 


nRtm-ilny,  flprrml* 
ral  Institute.    At  7  p.n 


Stitiu-day,  i>i'i-(-nil 
.\nniliil  liii'etiilK. 

London  Association  of  Foremen  Engineers.— Saturday,  December  Ttli.    / 
7  p.m.    .'\t  ihf  C'unnun  Street   Hotel,  K.C.    Annual  meeting,  election  ' 


iitHee 


*c. 


Cbie(  Technical  Assistants'  Association.— Saturday,  Deeember  7th.  At 
Anderton's  Hotel,  I'lert  Street,  K.C.  At  3  p.m.  Discussion  on  "Testin*; 
o(  I'lant." 

Junior  Institution  of   Engineers  (Nortb-Eastem    Section). —Tuesday. 

Deielnlier  lOtli.  At  the  Miniiii;  Institute,  Neweastleon-Tyne.  At7.1.'ip.m. 
Paper  uii  "  Pumps,  Condenser  Systems,  \e.,"  bv  Messrs.  'V.  ^V.  Stewert  and 
H.  J.  Alilis. 

iNorth-Western  Section).— Monday,  Deeember  9th.  At  the  Man- 
elu'ster  pliot.iKraphie  Soeietv.  At  7.30  p.m.  Paper  on  '*  Pressure  (iauges," 
li>  Mr.  (1.  A.  -Napier. 

Council. —  Wednesday,  December   lltii.     At 
Ml.  .     At    ^.:10  p.m.     Lecture  on  "  Science   nn.l 
liMlu-lri  .•■   l.v  Sn    \\  .  s.  .Mel  'irriii.k. 

InstitutioD  of  Electrical  Engineers. -'rhui-sduy,  Deeember  12th.  At  (i  p.m. 
At  111,-  liisiiMition  1,1    Civil  Engineers,  Qrcac  George  Street,  S.W.      Dis- 

riiHMOM..ii  •■  Elc-tnc  Welding." 

'North  Midland  Centre).— Tuesday,  December  10th.  At  the  Mctvoiiale, 
King  Stn-i-t,  Leeds.  At  7  p.m.  Paper  on  "The  Supply  of  Single-phase 
Power  horn  Three-phase  Systems,"  by  Prof.  Miles  Wallier. 

(North  Western  Centre). — Tuesday,  Deeember  10th.  At  the  Engineers' 
dull,  Manchester.  At  7  p.m.  Address  by  the  President,  Mr.  C.  H. 
Wordiugham,  C.B.E. 

'Scottish    Centre).— Tuesday,   December  10th.    At  2m,  Bath  Stre.l. 
illastiow.     At  7.:10p.m.    Paper  on  "  The  Use  ot  High-pressure  and  lli;;li 
f  Steam  in  Large  Power  Stations."  by  Mr.  .L  H.  Shaw. 


1,'iiip' 

'Irish  Centre!.— I'^riday,  Dec 
Seienoi-,  Dublin.    At  7  p.m.     Papi 

Electro-Harmonic  Society 

conceit  ;U  tile  llolhorii   1; 


l.el-  liith.      At    the   Uoyal    College    of 
.n  "Heating,"  by  Mr.  S.  L.  R.  Price. 

Friday,  December  1.1th.    At  8  p.m.     Smoking 

;aurant  'Venetian  Chamber). 


Manchester  Association  of  Engineers.— Saturday,  December  14tli.    .\t6.30 
p.m.   Ai  the  I. rami  Hotel.    Paper  on  "Wood  Testing,"  by  Mr.  J.  E.  Hurst. 


NOTES. 


Electric  Power  Supply  and  tlie  Election. — At  a  meeting  of 

the  Electrical  Section  of  the  Newcastle-on-Tyne  Chamber  of  Com- 
merce, last  week,  it  was  resolved  that  Mr.  Herbert  Shaw  should 
send  a  letter  to  each  local  candidate  for  the  coming-  Parliamentary 
elections,  makinjf  the  following-  inquiries  : — 

1.  Do  you  agree  with  the  policy  of  extensive  development  in  the 
supply  of  electric  power  as  a  means  of  increasing  production  from  the 
home  industries,  and  thereby  improving  the  prosperity  and  welfare 
of  the  people  .'  In  which  case,  are  you  prepared  to  press  forward 
immediate  legislation  to  give  effect  to  the  necessary  reform  .' 

2.  What  are  your  views  upon  the  recommendation  of  the  Board 
of  Trade  Committee  on  Electric  Power  Supply  (.Report  Ref.  Cd. 
'.1062/1918)  .' 

or  the  alternatives — 

1.  State  ownership  and  control. 

2.  Municipal  ownership  and  control. 

3.  Ownership  and  control  by  private  enterprise. 

4.  State  ownership  leased  to  private  enterprise  for  operation. 

Volunteer  Notes. — Royal  Engineers  (Vols.),  London 
Army    Troops    Companies. — Headquarters :     Balderton    Street, 
Oxford  Street,  W.  1. 
Regimental  Orders  No.  60,  by  Lieut.-Colonel  C.'b.  Clay,  V.D.,  Commanding. 
Sunday,  December  8th.— The  competitions  between  the  Companies  will  be 
held  at  Esher  Bridge. 
Monday,  December  9th,  to  Saturday,  December  14th. — Drills  as  usual. 

C.  HiGGlNS,  Capt.  R.E.,  Adjutant. 

Waste  of  Fuel. — A  correspondent  ("  U.S.A.")  writes  to 
draw  attention  to  a  direction  in  which  will  be  found  coal  wastage 
to  a  very  serious  extent.  He  refers  particularly  to  temporary 
installations  of  steam  plant,  especially  those  of  small  contractors 
and  second-class  firms,  who  are  almost  invariably  aassociated  with 
very  inetiicient  steam  engines,  such  as  steam  cranes  and  winches, 
direct-acting  steam  pumps,  pile-drivers,  and  well-sinking  and 
drilling  plants.  The  boilers  used  are  usually  of  the  less  efficient 
types,  often  of  that  worst  and  most  wasteful  order,  the  small 
vertical  type.  Such  installations  are  rarely  well  set  up  to  begin 
with,  and  leaking  joints  are  often  met  with  ;  to  render  wastefulness 
complete,  the  boiler,-the  steam  pipes,  and  the  engine  cylinders  are 
exposed  to  wind  and  weather,  and  not  the  least  trouble  is  taken  to" 
guard  against  loss  of  heat  by  insulating  any  portion.  He  ran 
against  one  of  these  wasters  not  long  ago,  who  professed  to  be 
an  engineer — "  an  example  of  that  misuse  of  the  term  engineer 
which  ought  not  to  be  possible  or  allowed  to  men  with  not  a  spark 
of  the  spirit  which  ought  to  actuate  every  man  who  so  describes 
himself.  Such  wasters  of  fuel  ought  to  be  controlled.  The  coal 
they  waste  may  easily  run  up  to  100  or  even  200  tons  annually  on  a 
single  small  plant,' 

We  hope  to  see  something  done  by  the  Coal  Controller  to  limit 
the  extravagance  which  goes  on  in  the  directions  indicated,  amongst 
others.  Few  have  any  idea  of  the  enormous  excess  of  fuel  con- 
sumption by  plant  of  uneconomical  types  carelessly  put  together, 
carelessly  worked,  and  wholly  unprovided  with  protection  .against 
loss  of  heat. 


.m 
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Institution    and     Lecture    Notes. — Electrical    Power 

Engineers'  Association. — A  meetinij  of  the  Dundee  Section  of  the 
Association  was  held  at  Lamb's  Hotel  on  November  23rd,  for  the 
itppiHiit  meut  of  a  Committee  for  the  enauiuf;  year.  Owing-  to  the  near 
lonnation  of  the  Scottish  Division  (Deceml)er  IstX  Mr.  Holt,  Hon. 
Aasistant  Secretary,  Northern  Division,  Manchester,  travelled  North 
to  address  the  meeting-.  Mr.  Wright  took  the  chair  and  introduced 
the  speaker.  Before  a  sood  attendance  Mr,  Holt  delivered  an 
excellent  address  on  the  Association's  affairs  to  date. 

At  the  Synod  Hall,  Edinbiurfrh,  on  November  25th,  the  formation 
of  this  Section  took  place.  The  chair  was  taken  by  Mr.  Wright, 
Dundee  Interim  Publicity  Secretary,  Scotland.  Mr.  Holt,  of  Man- 
chester, gave  an  interesting  /rxiiijir  of  the  doings  of  the  Associa- 
tion from  its  inception.  A  representative  attendance  of  engineers 
was  present,  among  whom  were  several  local  chief  engineers. 
A  f  ter  the  appointment  of  a  Committee  the  meeting  was  thrown  open 
to  discussion. 

Institution  of  Electrical  Engineers.— A  meeting  of  the  Insti- 
tution will  be  held  at  the  In.stitution  of  Civil  Engineers,  at  (i  p.m. 
(light  refreshments,  ,'').H0  p.m.),  on  Thursd.ay,  December  12th,  to 
discuss  the  subject  of  "  Electric  Welding."  Copies  of  "  Notes  on 
Arc  Welding  Regulations"  (by  Mr.  H.  M.  Sayers)  can  be  obtained 
on  application  to  the  secretary.  It  is  not  intended,  however,  ta 
limit  the  discussion  to  "Regulations,"  but  that  it  should  cover 
"  Electric  Welding  "  in  general.  Those  wishing-  to  take  part  in 
the  discussion  are  invited  to  send  their  names  to  the  Secretary 
before  the  meeting,  if  possible. 

The  syllabus  of  meetings  for  the  new  session  of  the  Scottish 
Ckn TKK,  which  opened  on  November  !2th  at  Glasgow  with  the 
chairman  s  inaugural  address,  contains  the  following  : — 

December    10th    (Glasgow).— " The    Use    or     HighPiesaure    and    High- 
Temperature  Steam  in  Uavge  Power  Stations,"  by  Mr.  J.  H.Sbaw. 
Dei-ember  16th  (Glasgow).  -Visit   uf  Pvesiiient,  Mr.  C.  H.  Wordinghani, 

C.B.E. 
.January  14th  (Edinbui-gli).— "  The  Supply  of   Single-Phase  Power   frog 

Three-Phase  Systems,"  by  Prof.  Miles  Walker. 
February  11th  (Glasgow).— ""Carbon  Brushes:  Considered  in  Relation  to 
the  Design  and  Operation  of  Electrical  Machinery,"  by  Mr.  P.  Hunter- 
Brown. 
February  2.5th  (Glasgow).— "The  Navigational  (Magnetic)  Compass  as  an 

Instrument  of  Precision,"  by  Mr.  M.  B.  Field. 
March  11th  (Edinburgh).— Ordinary  meeting. 
-■\l)ril  8th  (Glasgow). — Aimual  general  meeting. 

Leeds  Association  of  Engineers. — A  lecture  was  given  by  I'rof. 
G.  F.  Charnock,  of  the  Bradford  Technical  College,  on  Friday  last, 
on  the  reports  of  the  Coal  Conservation  Committee  and  the  Board 
of  Trade  Committee  on  Electricity  Supply.  The  lecturer,  while 
agreeing  with  the  principles  set  forth,  complained  of  the  lack  of 
details  in  the  reports,  and  said  the  Uovernment  should  institute 
further  inquiry  before  the  matter  was  taken  before  Parliament  for 
consideration.  No  national  scheme  of  coal  supply  conservation 
would  be  complete  without  some  economical  provisions  for  heating. 
Electric  heating,  he  affirmed,  was  not  practicable,  at  least,  for 
manufacturing  purposes.  Mr,  W.  B.  Woodhouse,  of  the  'Vorkshire 
Electric  Power  Co.,  advocated  the  institution  of  big  supply  stations 
in  centralised  positions.  Only  by  such  means  could  labour  and 
fuel  be  saved. 

Liverpool   Engineering   Society At  a  meeting   on  Nov.  20th, 

an  address  on  "  Education  in  Relation  to  Industry,  with  Particular 
Reference  to  Engineering,"  was  given  by  Mr.  Algernon  E.  Berriman, 
O.B.E.  The  lecturer,  whose  aim  was  to  assist  the  work  of  the 
Engineering  Training  Organisation,  premised  that  industry  required 
its  higher  staff  to  be  educated  both  in  the  theory  and  in  the 
pr.actice  of  its  operations,  and  that  the  two-part  education  could 
not  be  provided  solely  by  experienge  in  the  works  or  solely  by  a 
college  course.  Further,  that  applied  science  was  now  so  far 
advanced  that  any  attempt  to  acquire  full  theoretical  knowledge 
solely  by  spare-time  work  was  liable  to  jeopardise  health,  and  was 
certain  to  result  in  the  neglect  of  those  proper  human  interests 
that  were  an  essential  part  of  a  broad  education.  Broad  education 
was  essential  to  success  in  any  position  of  responsibility  in  industry. 
Time  off  from  work  for  the  purpose  of  study  w.is,  therefore,  an 
essential  principle  of  industrial  education,  and  should  be  applied  to 
all,  without  distinction  of  class,  in  order  that  industry  might 
choose  leaders  from  the  widest  possible  field.  Theory  was  best 
studied  by  most  students  under  organised  tuition  in  the  form  of 
part-time  "  classes  "  or  a  whole-time  "  college  course."  In  general, 
higher  education  was  only  available  in  the  latter  form,  and  the 
"college  course"  thus  became  identified  with  the  higher  grade  of 
industrial  training,  and  in  particular  should  this  assistance  be 
regarded  as  a  virtual  necessity  by  those  who  set  out  from  the  start 
to  acquire  the  status  of  an  engineer.  With  these  premisses,  the 
author  dealt  in  detail  with  the  training  of  boys  of  all  grades  of 
abdity. 

Institution  of  Mechanical  Engineers Owing  to  the  elections, 

the  meeting  on  December  13th  has  been  abandoned.  The  next 
meeting  will  be  on  January  24th,  when  a  paper  on  electric  welding 
will  be  read  by  Mr.  T.  T.  Heaton. 

Physical  Society  of  London.— At  the  meeting  held  on  October 
2.5th,  a  discussion  took  place  on  "  The  Case  for  the  Ring  Electron." 
Dr.  H.  S.  Allen  discussed  the  arguments  in  favour  of  an  electron  in 
the  form  of  a  current  circuit  capable  of  producing  magnetic  effects. 
Then  the  electron,  in  addition  to  exerting  electrostatic  forces,  would 
behave  like  a  small  magnet.  The  assumption  of  the  ring  electron 
removed  many  outstanding  difficulties,  including  the  following  : — 

There  is  no  loss  of  energy  by  radiation  as  in  the  caae  of  a. 
classical  electron  cii'culating  in  an  orbit. 

Diamagnetic  atoms  must  have  a  zero  resultant  magnetic 
moment.  This  is  difficult  to  accoimt  for  with  electrons  in  orbital 
motion. 


The  ring  electron  g-ives  a  good  explanation  of  the  facts  of  para- 
magnetism. 

The  asymiiidtry  of  certain  types  of  radiation  c,5.n  be  aCi?onntpd 
for. 

The  fori«!»  of  cohesion  in  a  solid  are  similar  in  nature  to 
chemical  forces,  both  sets  of  forces  having  an  electromagnetic 
origin. 

The  questions  of  the  mass  and  magnetic  moment  of  such  a  ring 
electron  were  discussed.  It  was  pointed  out  that  the  adoption  of 
tliis  hypothesis  would  lead  naturally  to  the  acceptance  of  an 
atomic  model  with  a  magnetic  core,  as  previously  suggested  by  the 
speaker. 

Dr.  D.  Owen  said  that  the  evidence,  on  the  whole,  scarcely  im- 
pressed him  as  convincing.  Whilst  from  the  point  of  view  of 
certain  phenomena  a  strong  case  might  be  made  for  its  ac(^ptance, 
it  seemed  equally  true  that  in  regard  to  other  phenomena  a  strong 
case  might  be  made  against  it. 

Prof.  Hale  (of  Mount  Wilson  Observatory)  referred  to  some  solar 
phenomena  which  were  of  interest  in  connection  with  the  theory. 

The  general  ma^i-netic  field  of  the  sun  was  so  small  that  tlu; 
total  displacement  of  spectrum  lines  was  only  about  1/1,000  A.D. — 
/.(-,,  the  maximum  intensity  was  about  'I'l  units.  Its  polarity  was 
the  same  as  that  of  the  earth,  and  the  magnetic  poles  were  Gi^  from 
the  axis.  The  field  diminished  rapidly  above  the  surface.  It  was 
undetectaljle  at  a  height  of  1,000  to  2,000  miles. 

At  the  meeting  held  on  November  8th,  a  paper  ou  ''Low-Voltage 
Arcs  in  Metallic  Vapour.s''  was  read  by  Prof.  J.  C.  McLennan, 
F.R.S,  The  paper  described  experiments  by  Messrs.  Hamer  and 
Kemp,  students  of  the  author's,  at  Toronto  University.  The  experi- 
ments showed  that  increasing  the  temperature  of  the  Incandesceul 
cathode  lowered  the  voltage  necessary  to  produce  arcs  in  the  vapours 
of  mercury,  zinc,  and  cadmium.  With  mercury  it  waa  found  pos- 
sible to  strike  arcs  with  voltages  as  low  as  I'T.'.  volts,  and  tn 
maintain  them  at  2 '84  volts.  Corresponding  figures  for  cadmium 
were  5  and  2  volts.  To  obtain  these  very  low  arcing  voltages  it' 
was  necessary  to  use  intensely  hot  cathodes  and  a  copious  supply  of 
highly  heated  metallic  vapour. 

Electricity  in  Reconstruction. — In  ;i  letter  to  the  Tlitifs 

A'/i//i  nee  ring  Sujiplement  for  November,  Mr.  S.  E.  Fedden  pointed 
out  that  the  industrial  reconstruction  of  Britain,  both  immediately 
after  the  war  and  during  the  subsequent  period  of  from  five  to  ten 
years,  was  bound  up  with  a  plentiful  supply  of  electric  power  being 
available  with  the  least  possible  delay  at  the  existing  industrial 
centres.  A  very  large  amount  of  manufacturers'  private  steam 
and  gas  power  plant,  he  said,  was  on  the  point  of  breakdown 
through  the  strain  of  continuous  day  and  night  working  during 
the  last  4  J  years,  and  through  inability  to  find  time  and  labour  to 
maintain  it  in  proper  repair.  Within  a  short  time  it  would  be 
necessary  to  scrap  this  worn-out  plant  and  quickly  replace  it  by 
electric  motors.  The  aggregate  horse-power  for  this  work  alone 
would  be  hundreds  of  thousands,  and  further  huge  supplies  would 
be  required  for  the  equipment  of  new  works  and  extensions  of 
existing  works. 

Steps  should  be  taken  at  once  to  equip  the  power  stations  of  the 
country  with  the  necessary  generating  plant  to  supply  the  increased 
demand  for  electricity  ;  big  electrical  generators  took  from  two  to 
three  years  to  manufacture  and  install,  and  he  suggested  that  the 
Government  should  forthwith  place  on  order  25  generating  setf , 
each  of  25,000  KW.  capacity,  with  the  necessary  boilers  and  acces- 
sories. The  orders  should  be  allocated  with  a  view  to  the  most 
expeditious  completion  of  the  contracts  aud  according  to  the 
capacity  for  production  of  each  particular  firm.  The  orders  would 
provide  employment  for  a  vast  amount  of  machinery  and  for 
thousands  of  workmen  during  the  interregnum  between  the  cessa- 
tion of  war  production  aud  the  time  when  general  reorganisatit  n 
rendered  it  possible  to  resume  the  industries  of  peace  times. 

If  this  scheme  could  be  put  in  hand  at  once,  the  manufacturers 
of  the  country  would  be  assured  of  an  ample  supply  of  power  at 
reasonable  rates,  at  a  time  when  the  need  would  be  most  apparent. 
Further,  the  adoption  of  this  or  any  similar  idea  need  not  in  any 
way  prejudice,  but  could  be  made  complementary  to,  the  large 
Government  schemes  for  the  wholesale  supply  of  electricity  fore- 
shadowed in  the  various  reports  which  had  been  issued.  The  one 
purpose  of  the  suggestion  was  to  avoid  any  possible  delay  in  the  pro- 
vision of  abundant  supplies  of  electricity,  which,  in  Mr,  Fedden's 
opinion,  were  vital  to  the  best  interests  of  the  community  at 
large. 

Ramsay  Memorial    Fund. — The  bon.  treasarei'.s  of  the 

Ramsay  Memorial  Fundannoimce  that  it  is  now  just  over  .*;  40,000. 
The  aim  of  the  appeal  was  £100,000.  Contributions  may  be 
sent  to  the  hon.  treasiu-ers.  Lord  Glenconuer  and  Prof.  J.  Norman 
Collie,  at  University  College,  Gower  Street,  W.C.  1. 

Parliamentary.— -4^>/7/<cff^«OH.s  for  Powers. — The  follow- 
ing notices  of  applications  for  powers  have  been  published  in  the 
London  Gazette  : — 

Shrewsbury. — Shrewsbury  and  Market  Drayton  Light  Railway 
Co.     New  company  to  construct  light  raUways,  i;c. 

OkJ/nriii. — Corporation.  Powers  to  construct  new  tramways  in 
the  borough  and  urban  district  of  Chadderton. 

Thornahii-un-Tees.  —  Corporation.  Powera  to  construct  new 
tramways. 

Patent  Regulations  Revoked. — Paragraph  1«  B  of  the 
Defence  of  the  Realm  Regulations,  relating  to  the  prohibition  of 
publication  of  inventions  and  designs  and  the  filing  of  applica- 
tions for  the  grant  of  patents  and  registration  of  designs  abroad, 
has  been  revoked. 
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Royal    Naval    Division:    Relief   Committee.— V  Relief 

(  omaiittee  sva*  formed  in  NoTember,  IH14.  in  ^.onnectioii  ~ith  the 
Diriaional  Engineers  of  the  Rovai  Xaval  Division  by  members  of 
the  Institution  of  Electrical  Engineers,  in  whose  premises  the 
ir^iruitins'  was  carried  out,  assisted  by  members  of  the  Institutions 
1  Ci\-i\  and  iMechaniral  Enirini-frs. 

Nect-asitous  cusm,  mainly  due  to  delay  in  the  puyment  ol'  .^epara- 
; ion  :ill(i\vaiices,  were  at  first  investifrated  and  relieveil  by  the 
Soldiers'  and  .'^ailors'  Families  Association.  The  late  Mr.  \Vm. 
Duddell  took  an  active  interest  in  this.  A  fmid  was  subscribed  in 
anticipation  of  further  need  for  assistance,  but  the  Divisional 
Engineers  afterwards  became  dispersed,  and  while  nominally 
l>elonfrinp  in  some  respects  to  the  Royal  Xaval  Division,  ceased  to 
exist  as  the  Di\-i8ional  ijipineers. 

Meanwhile,  the  Itoyal  Naval  Division  Comforts  Fund,  with 
oBice-i  at  II.  St.  .Tames's  S«iuarv.  S.W.  1,  had  been  actively  encased 
in  sendinjr  food  to  Prisoners  of  War  in  Germany,  and  is  now 
windinpr  up  its  organisation  with  a  financial  deficit. 

The  sur\-iviufr  members  of  the  Committee  and  contributor^;  to  the 
l>ivisional  Entrineers'  Fund  have  asrreed  to  ham!  the  balance  over 
0  the  Royal  Xaval  Division  Comforts  Fund,  and  the  sum  of 
-  '■!  ISs.  L'd.  has  accordingly  been  thus  dealt  with. 

International  Research, — The  l'i»ies  states  that  at  the 

second  raeetin^r  of  the  Conference  of  Inter-AUicd  Sincntific  Bodies,  at 
Paris,  it  was  decided  that  the  Conference  should  provisionally  fulfil 
the  rn!e  of  International  Research  CouncU.  the  creation  of  which 
was  voted  at  the  Inter-.VlIied  meetintr  in  London. 

The  Electrical  Contractors'  Association. — On  and  after 

the  '.Hh  inst.  the  address  of  the  three  .^^sociations,  namely  : — The 
Electrical  Contractors'  Association  (Incorporated),  the  N.E.C.T.A.. 
Ltd.,  and  the  National  Federated  Electrical  Association,  will  be 
11  and  18.  Southampton  Row,  \V.C.  1,  instead  of  20,  Bucklersbury. 
London.  E.C.  i.  The  new  telephone  number  will  be  Museum  40S8, 
and  the  telegraphic  address  will  be  "  Xafecta  Phone  London." 
Owing  to  the  increased  work  of  these  three  Associations,  the 
t.'ouncil  ha.s  decided  to  have  its  own  offices,  and  has  come  to  an 
ajfreement  with  Mr.  Leonard  G.  Tat<?.  the  General  Secretary,  to 
di-vote  his  whole  time  to  the  work  of  the  three  Associations. 

A  New  Governor. — In  Ulndustrie  Elertriijui'  for  Sep- 
tember 2.5th  M.  J.  Barbillion  gives  particulars  of  a  new  speed 
regulator  depending  for  its  action  both  on  the  amount  of  departure 
from  the  normal  speed  and  on  the  rate  at  which  the  speed  is  changing. 
In  principle  (see  figure)  it  consists  of  a  centrifugal  speed  indicator 
A  and  an  acceleration  indicator  B,  to  both  of  which  is  connected  a 
lever  c,  at  the  points  a  and  '/.  A  link  coupling  the  lever  to  a 
servomotor  which  controls  the  sluice  gates  or  valve  gear  is  adjust- 
able in  a  slot  at  c.  \\'hen  the  speed  of  the  machine  rises,  the  end  a 
of  the  lever  is  lifted  in  proportion  to  the  change  of  speed,  and  the 
end  i  in  proportion  to  the  rate  of  change  ;  if  the  speed  is  too  high 
and  rising,  a,  b,  and  <■  are  lifted,  and  the  servomotor  is  set  in  opera- 
tion to  close  the  valve  ;  if  the  speed  is  too  high  but  falling,  «  is 
raised  but  h  is  lowered,  and  whether  c  is  raised  or  lowered  depends 
upon  its  position  in  the  slot  and  the  relative  movements  of  u  and  b'. 
SimDarly  when  the  speed  is  low,  the  movement  of  <•  depends  upon 
all  three  factors,  and  owing  to  the  introduction  of  the  acceleration 
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factor,  the  action  of  the  regulator  is  not  only  very  rapid  when 
necessary,  but  also  very  "  judicious."  It  can  be  shown,  says  the 
author,  that  with  this  arrangement  theoretically  perfect  regulation 
is  attainable,  and  speed  oscillations  are  completely  suppressed. 
Regtdation  is  very  rapid,  and  the  adjustment  to  maintain  a  given 
speed  is  very  easUy  made,  either  bv  hand  or  automatically.  In  the 
figure  D  is  the  pilot  valve  of  the  servomotor  E,  and  it  will  be  seen 
that  the  position  of  c  in  the  slot  is  controlled  by  the  position  of 
the  valve  gear  or  sluice  gate. 

State  Help  for  Universities. — Mr.  Bonar  Law  and  Mr. 

II.  A.  L.  Fisher  recently  received  at  the  Board  of  Education  a  large 
and  representative  deputation  from  the  Cniversities  and  Insti- 
tutions of  University  rank  of  Great  Britain  and  Ireland,  which 
desired  to  lay  before  the  Government  the  need  for  further  financial 
assistance  to  enable  the  Universities  to  maintain  the  standard  of 
their  work  and  to  develop  their  activities. 

The  Chancellor  of  the  Exchequer,  in  replying  to  the  deputation, 
said  that  the  Government  was  fuUy  alive  to  the  vital  importance 
to  the  nation  of  maintaining  the  efficiency  of  the  highest  education 
in  the  country,  and  promised  that  he  would  consider  sympatheti- 
cally any  recommendations  which  might  be  made  to  him  by  the 
President  of  the  Board  of  Education.— TAc  Tima. 


The  E.T.U.  in  ^a  New  Guise.— At  a  meeting  held  in 
the  Albert  Sail  on  Sunday  last,  at  which  Mr.  Lansbury  pre- 
sided, according  to  the  T.-nti-  report.  Mr.  Robert  Williams 
(National  Transport  Workers'  Federation)  said  that  no  insur- 
rectionary or  revolutionary  mo'vement  could  be  conducted 
successfully  by  any  siuti^le  .section  of  the  working  class.  If 
the  Electrical  Trailes  Union  were  prepared  "  to  go  over  the 
top  "  they  would  riKiuire  millions  of  effective  reserves.  The 
time  might  come  during  the  next  month,  or  six  months,  when 
some  Union  might  be  called  upon  to  take  considered  and  deter- 
mineti  action  in  the  interests  of  the  working  classes,  and  that 
Union  might  re^iuire  the  assistance  of  every  other  Union  in 
London.  It  was  not  a  matter  of  cheering  for  the  revolution — it 
was  what  they  were  going  to  do  for  the  revolution. 

The  Coal  Shortage. — Kiirures  issued  by  the  Coal  Con- 
troller show  a  further  serious  falling-off  in  the  e.stimated  output 
of  coal  during  the  first  40  weeks  of  this  year,  comi)are<l  with  the 
output  during  the  corresjxinding  jierioil  of  last  year.  The  net 
shortage  is  nearly  lOi  million  tons,  or  about  >S'4  per  cent.  Although 
miners  will  shortly  l^e  returning  to  the  mines  at  the  rate  of  .'',000 
a  day,  there  is  a  large  leeway  to  be  made  up,  and  some  little  time 
must  elapse  before  the  increase  in  the  output  of  coal  is  felt. 

Electrocultnre. — Aecordinj;  to  the  Duili/  <'hiitniilf,  a 
row  of  savoys  of  enormous  dimensions  has  been  grown  from  elec- 
trified seed  by  Mr.  W.  Guy  on  an  allotment  at  Parkstone.  It  is 
stated  that  one  plant  measured  4  ft.  1  in.  across,  and  weighed 
12J  lb. 

Electrolytic  Extraction  of  Copper  from  Pyritic  Ashes. — 

A  new  method  for  the  electrolytic  extraction  of  copper  from 
pyritic  ashes  was  described  in  /'  //nhisfrin  for  July  15th.  The  method 
is  based  on  the  electrolytic  conversion  of  sulphide  or  sulphate  of 
copper  into  cupric  or  cuprous  chloride  by  the  action  of  chlorine  at 
the  anode.  If  in  an  electrolytic  bath  containing  hydrochloric;  lu-uX 
in  solution  the  anode  is  surrounded  by  a  mass  of  pyritic  .scoria,  the 
chlorine  liberatetl  by  the  hydrogen  attacks  the  oxides,  sidphates.  or 
sulphides  of  copi>er  more  rapi<lly  than  the  oxides  of  iron,  and  com- 
bines with  them  to  form  cupric  chloride.  This  reaction  extends  to 
the  entire  m;iss  of  scoria,  so  that  the  latter  acts  :vs  an  electroile. 
The  copi)er  loss  by  this  methotl  is  said  to  be  only  O'l  per  cent. 

^^  Demobilisation  in  Germany.—" The  main  primiple  of 
demobilisation,  according  to  Vorwiiris,  will  be  that :  '  Every 
wage-worker  and  offiewl  sliaU  return  to  the  situation  which 
he.  had  in  1914.'  This  genei-al  principle  shall  also  apply  t.i) 
the  dejuobilisaition  of  the  '  home  army,  several  hundred 
thousands  of  whom  will  be  left  -n-ithout  employment  by  the 
closing  down  of  concerns  which  aire  working  solely  on  war 
contracts.'  Of  course  the  principle — '  Back  to  your  old  situa- 
tion ' — wLU  not  be  rigidly  applied,  but  due  care  will  be  taken 
to  avoid  unnecessary  changes  and  personal  inconvenience.  No 
foreign  workman  sihaU  be  allowed  to  deprive  a  Geiman  of 
work  and  food.  Facilities  will  be  given  to  Polish,  Belgian, 
and  Dutch  workineu  to  return  to  their  homes.  The  rein- 
statement of  the  workers  in  their  old  employment  will  doubt- 
less be  seriously  interfered  with,  by  the  fact  that  many 
concerns  have  been  closed  down.  Labour  Exchanges,  unem- 
ployment benefit,  and  public  relief  works  will  help  to  solve 
any  difficulties  arising  in  this  way.  There  will  be  no  great 
difficulty  in  establishing  public  rehef  works  of  permanent 
economic  value.  There  is  no  lack  of  opportunities  for  work. 
.\a  enormous  amount  of  repairing  work  is  urgently  required. 
But  it  is  vexy  questionable  if  contracts  for  the  requisite  in- 
stallation work  will  be  dLsfi-ibuted  so  long  as  prices  remain 
at  their  present  height.  \  dangerous  vacuum  may  arise 
owing  to  want  of  coal  and  raw  material,  and  it  will  be  the 
duty  of  the  Imperial  Authorities  to  make  the  uece.ssary  pio- 
vision.  Deliberations  are  stiU  in  progre.ss  regarding  these 
questions,  and  the  elimination  of  iwofiteering  from  public 
contracts.  Soldiers  will  be  discharged  according  to  the 
economic  value  of  the  trade  to  which  they  belong.  At  the 
.same  time  special  facihties  v.-i'il  be  given  to  employers  for 
obtaining  the  relea.se  of  particular  rnen,  and  it  .seems  probable 
that  they  will  be  c-ontrolled  by  trade  union  seci'etaries  in  the 
exercise  of  these  facilities.  The  organisation  for  demobili^- 
tion  will  be  devoid  of  all  bureaucratic  formality.  It  will  be 
guided  by  the  advice  of  the  existing  industrial  as.sooiations, 
and  will  depend  on  the  energy,  discretion,  and  sense  of 
re.s{X)nsibihty  of  the  offic-ei-s  of  these  associations,  who  will 
be  entnisited  with  full  ix>wers  to  make  all  the  necessa.ry 
arrangements  without  loss  of  time.  The  Im]x?rial  EtiMioraic 
Deiwj'tment  is  at  tlie  hejid  of  this  orpi.nisation,  and  the  work 
will  be  divided  up  among  local  committees,  wh<»  will  also 
have  extensive  powers.  Industry  as  a.  whole  will  have  to 
liear  part  of ,  the  social  burdens  of  demobilisation.  It  is 
Invisible  that  the  ]>eriods  for  termina.ting  agreements  ^tII  be 
extended,  or  regulations  will  be  nuule  regai-duig  the  rates 
of  wages  and  the  houi-s  of  labomv" — Laboitr  Qar.ctic. 

Conductivity  of  Aluminium  Conductors. — According  to 
a  new  regulation  published  by  the  ilinistj-y  of  Public  Works 
in  Austria  on  .\ugust  '21st,  191S,  it  is  now  permitted  to  u.se 
aluminium  conductors  of  lower  conductivity  than  was  speci- 
fied in  the  regulations  in  force  hitherto.  The  highest  limit 
for  the  resistivity  is  now  31  ohms  for  an  aluminium  wire  of 
1.000  in.  length  and  1  sg.  mm.  .section  at  15  deg.  C.  instead 
of  20  ohms,  as  previously  specified.  The  change  is  neces- 
sitated by  the.  impossibihty  of  meeting  the  earher  specification 
with  the  grades  «t  alnminium  now  obtainable  on  the  market. 
— Elektrotechnil;  und  Maschinenbau. 
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The  Premier  on  Reconstructioo.— The  Prime  Alinister 
opened  the  prosTEciaJ  cajupaifni  of  the  CoaJition  by  addres- 
sing a.  big  meeting  at  WolveThaaBpton  on  Nov.  '23rd.  He  sadd 
that  in  preparing  for  a  new  poUcy  \\e  must  sweep  aside  pre- 
judices. He  was  afraid  more  of  vested  prejudices  than  he 
wae  of  vested  interests.  A  systematic  effort  must  be  made 
to  bring  the  population  ba<?k  to  the  laud,  and  an  intelligent 
agi'icultural  policy  was  the  true  basis  of  a  great  industrial 
jiolicy.  The  land  must  be  cultivated  to  its  fullest  capacity; 
that  should   be  an  essential  feature  in  the  new  Britain. 

Above  all,  we  must  have  am  improved  system  of  cheap 
and  rapid  transportation  if  we  were  to  carry  out  the  agri- 
cultural policy.  He  might  go  into  that  later  on,  because 
he  attached  gi-eat  impoiiance  to  it.  We  must  have  good 
.*crvaces,  tramways,  light  railwaiys,  lonnes,  and  whatever 
enabled  people  and  goods  to  pass  along"  great  spaces  in  order 
to  make  use  of  the  surface  of  the  land.  Before  the  wax, 
agricultural  produce  oould  be  got  from  foreign  countries 
hundreds  of  miles  away,  more  chea^ply  than  the  farmers 
lould  bring  it  50  miles  to  a  market.  With  a  cheap, 
quick  tran.'?portation.  England  could  be  regenerated  in  a 
way  which  could  not  be  done  by  any  other  means,  and  he 
considered,  therefore,  that  meant  one  of  the  most  impoi'taiit 
of  matters.  He  w-ould  also  like  to  develop  the  importanca 
of  canals.  The  Midlands  ought  to  have  canal  communica- 
tion with  the  sea.  In  Gemiany,  in  Prance,  great  towns  and 
cities  would  certainly  be  in  communication  with  the  main 
waterways  that  communicated  with  the  sea.  There  was  no 
coimti-y  that  had  made  less  use  of  its  water  power.  There 
was  plenty  of  water  in  this  country,  that  was  not  what  we 
were  short  of,  and  we  had  got  the  canals. 

British  Scientific  Products  Exhibition. — In  view  of  the 

wide  pubhc  intere.st  taken  iji  this  exlriliition.  held  at  King's 
College,  London,  during  the  past  summer,  the  British  Science 
Guild  has  decided  to  organise  another  exhibition  next  yeai'. 
The  main  object  of  the  exhibition  •nill  be  to  stimulate 
national  enterpaise  by  a  display  of  the  year's  progress  in 
British  science,  invention,  and  indu.stry.  Further  particu- 
lars will  be  available  in  due  course.  A  large  part  of  the 
recent  exhibition  has  been  transferred  to  Manchester,  where 
it  will  be  on  view  <i.t  the  Municipal  College  of  Technology 
loward.s  the  end  of  this  month. 

Training  for  Officers. — A  Committee  to  be  known  as 

the  Oiticers'  University  and  Technical  Training  Committee 
tor  Scotland  has  been  appointed  by  the  Ministry  of  Labour, 
to  advise  the  Scotch  Educa-tion  Department,  the  Board  of 
Agriculture  for  Scotland,  the  Ministry  of  Pensions,  and  the 
Mini.9try  of  1/abour,  as  to  what  course  of  education  and  train- 
ing it  may  be  desia-able  to  arrange  for  the  benefit  of  officers 
and  ex-officers  of  His  Majesty's  Forces  and  men  of  Uke 
standing,  paxticularly  with  a  view  to  finding  for  them  suit- 
able employment  after  the  war.  The  w'ork  of  the  Committee 
will  be  closely  associated  with  that  of  the  Apixxintments  De- 
partment of  the  Minis-try  of  Labom-.  The  Committee  will 
be  under  the  chairmanship  of  Sir  Alfred  Ewing,  Principal 
of  Edinburgh  Lfuiversity,  and  the  .secretaiw  is  Major  G.  F.  , 
Yoomg,  of  the  Appointments  Depa.rtment,  Ministry  of 
Ijabour,  Balmoral  Plotel,  Princes  Street,  Edinbui'gh,  to  whom 
any  communications  in  regard  to  the  work  of  the  Committiee 
.should  be  addressed. — Daily   Telegraph. 

The  Fleming  Valve. — In  the  Chancery  Di'S'ision  the 
petition  of  Dr.  .1.  .\.  Fleming  for  the  prolongation  of  his 
patent  No.  24,850,  1904,  for  "  Lnprovements  in  Instruments 
for  detecting  and  meaisuring  alternating  electric  currents  " 
— the  well-known  "  valve "  u.sed  in  wireless  telegraphy — 
came  on  for  healing  before  Mr.  Justice  Sargant  an  Wed- 
nesday.    Tliere  w;eTe  several  objectors.     The  case  is  prSeeding. 

Coal    Economy. — At   the   Royal    Technical    College   at 

Gbsgow  on  NoN'ember  IGth,  Mr.  David  W'ilson,- technical 
adviser  to  the  Coal  Controller,  delivered  an  address  before 
the  As.sociation  of  Mining  Electrical  Engineers  and  CoUiei'y 
Managers  on  the  subject  of  ctxil  economy  so  far  akS  it  applies 
to  collieaies.  He  explained  that  up  to  the  pre-sent  collieries 
liad  not  been  included  in  the  econoiiiy  campaign  ;  fir.st,  be- 
cause no  tra.!is})orl  was  involved;  and  secondly,  becnu^ei  col- 
lieries >ised.  or  rather,  should  use.  vej-y  low-grade  coal.  He 
had,  how-evor.  now  received  instruotions  from  the  Coal  (.'on- 
troller  to  include  collieries  in  his  investigations.  Whiltit 
there  were  many  efficient  collieries  in  the  country,  it  was  a 
fact  that  oollectively  the  inefficiency  of  the  steam-generating 
plant  was  notoiious — due,  no  doubt,  to  the  fact  that  coal 
costs  had  been  of  little  or  no  relative  importance — and  some 
plant  had  been  so  neglected  that  reconstruction  or  electri- 
fication was  the  only  ultimate  solution. 

The  total  coal  raised  in  the  British  Isles  during  1917  was 
248,000,000  tons,  aind  the  consumption  at  collieries  about 
18,00(),000  tons.-  .According  to  the  Coal  Conservation  Com- 
mittee, coraplieite  electrification  of  all  collieries  would  result 
in  a  saving  of  7^  per  ■cent.,  reducing  the  above  figure  to. 
say,  .1,000.000  tons— thereb>-  I'eleasmg  LS.lXIO.tiOO  tons  per 
annum  for  use  elsewhere.  It  would  be  said  that  the  coal 
used  a*  collieries  was  not  ^-orth  sending  out  to  industrial 
firms.  Mr.  Wilson  maintained  that  if  they  could  raise  steain 
with  it,  other  people  could  do  the  same,  although,  of  course, 
from  a  national  point  of  view  it  would  not  be  economical  to 
i9eind  the  very  low-grade  coal  to  firms  remote  from  the  pits. 
Whilst  complete, electrification  would  no  doubt  be  the  ulti- 
mate solution   of  colliery  meffioiency,  they  recognised   that 


owing  to  the  difficulty  of  obtaining  materials,  very  little 
could  be  done  in  that  direction  at  the  present  time:  In 
order  to  get  some  up-to-da)te  evidence  of  the  relative  efficiency 
or  inefficiency  of  colheries,  he  had  recently  investigated  on 
behalf  of  the  ■CoaitroUer,  24  selected  cases  in  England.  H«' 
exhibited  tahles  thowing  the  e.'stimatexi  .saving  which  should 
be  immediately  possible — first,  without  any  additional 
plant;  secondly,  by  electrification;  and  thirdly,  by  installing 
new  plant  other  than  that  requii-ed  foi'  electrificiition.  11<' 
showed  that  the  consumption  of  coal  u,sed  under  the  boilers 
varied  fi'om  4.5  i>er  cent,  to  16.5  per  cent,  of  the  total  pro- 
duction, the  avera.ge  being  9.5  per  cent.,  and  that  the  annual 
saving  for  only  24  coUieries  was  estimated  at  10,486  tons,  or 
97,666  tons  if  electrification  was  included.  He  did  not  sug- 
gest tha*  a  pro-rata  saving  would  be  possible  for  the  3,000 
odd  collieries  in  the  British  Isles,  but  he  believed  a  figure 
of  one  million  tons  would  ceitainly  not  be  a  high  estimate, 
and  a.  possible  saving  of  12  miUion  tons  per  annum  if  all 
collieries  were  electrified. 

Mr.  W'ilson  then  enumerated  the  principal  reasons  for  the 
low  efficiency  of  the  steaim  plants  at  coUieaies,  and  dis- 
tributed copies  of  his  address  (.see  Elec.  Rev.,  Ocjtober  25th. 
1918,  p.  400)  recently  delivei'ed  before  the  Association  of 
Bngineers-in-Oharge,  in  which  definite  suggestions  regarding 
the  operation  of  power  plant  were  set  out. 

Appointments    Vacant. — Working   foreman    to   iu,spect 

consumers'  installations,  &:o.  (91s.),  for  the  Salford  Corporation 
Electricity  Department;  manager  and  engineer  (£400X  for  the 
Mexborough  and  Swinton  Tramways  Co.  ;  charge  engineer  (£!!•!), 
for  the  City  of  York  Electricity  Department ;  chief  instructor  for 
the  Ceylon  Government  Technical  Schools  (£4.50  to  £600).  See 
our  advertisement  pages  to-day. 

For  Sale. — The  Edinburgh  ('orporation  Electric  Supply 
Department  has  for  sale  two  BeUiss  engines  and  one  Wiilaus 
engine  coupled  to  Siemens  i  dynamos  ;  the  Central  Electric  Supply 
Co.  has  for  sale  one  1,0.'>0-Kiv.  Oerlikon  turbo-generator  and  one 
Richardsons,  Westgarth  condenser,  with  air  pump  and  circulating 
pump. — See  "  Official  Notices  "  to-day. 


OUR   PERSONAL   COLUMN. 

Tht  Edito-rs  invite  electrical  engineerx,  whether  ctmiiecled  with  the 
technical  or  the  commercial  side  of  the  jirofession  and  iiiditstry, 
alxo  electric  tranuoay  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  mocem^jvts. 


Central  Station  and  Tramway  Officials.— Ilford  U.D.C. 
Electricity  Committee  has  recommended  that  the  salai'y  of 
Mr.  Gkegory,  the  new  chief  teclmical  assistant  at  the  elec- 
tricity works,  be  increased  to  ±'300  per  annmn  at  the  expiration 
of  six  mouths,  if  his  services  are  in  every  w;ay  satisfactory. 

Glasgcnv  Coi-poration  has  increased  the  salary  of  Mr.  W. 
L.4CKIE,  chief  engineer  of  the  Corporation  electricity  works, 
from  il,2.50  to  ±'1,500. 

Mr.  F.  M.  Fletcher.  A.M.I.E.E.,  assistant  electrical  engi- 
neer at  the  Rochdale  (3bnx>ration  electricity  works,  has  bee.n 
appointed  electrical  engineer  to  the  Darwen  (Corpora tdcm  in 
succession  to  the  Late  Mr.  Charles  Ganaett. 

Burnley  Electricity  Committee  has  recommended  that  the 
salary  of'  the  electrical  engineer,  Mr.  Stakkie,  be  inciieawH 
from  ±500  to  ±600. 

(I!oventi-y  T.C.  has  adopted  the  recominendation  of  the 
Salaries  C^oinuiittee  to  increase  the  salary  of  the  electrical 
engineer,  Mr.  G.  Tough,  from  ±;KX)  to  ±1.0.50  (see  Elec.  Rev., 
November  29th),  and  has  referred  back  for  further  considera- 
tion  the  iiecommenda>tion  lefening  to  the  salaries  of  other 
members  of  the  electi'ical  staff. 

Lancaster  E.C.  has  granted  a.  bonus  of  ±100  to  Mr.  J.  B. 
P.-iTTERSON  for  seiwices  as  acting  electrical  engineer  in  the 
absence  of  Jilajor  G.  C.  Milnes  on  sei-vice  with  the  K.O. 
Royal  Lanes.  Regiment. 

Mr.  R.  L.  .\CL.\\D,  electrical  engineer  and  tramway  mana- 
ger at  Chesterfield,  has  accepted  an  appointment  in  London, 
and  leaves  his  present   position  early  in  the  New  Yeaa'. 

Banistaple  T.C.  has  increased  the  .salary  of  Mr.  .1.  W.  H.ui- 
I'iCT.n,   borough  «'l<>ctrical  engineer,  by  .±.50  a  year. 

Mr.  GEOKiii:  Wu.KiNSuN.  tiie  Harrogate  Borough  electrictit 
engineer,  has  received  a  bronze  wreath  of  oak  leaves  which 
some  Russian  officer  prisoners  in  the  German  prison  .at 
Guadeufrai,  SOesia,  had  made  in  commemoi'aition  of  his  son, 
the  late  Lieut.  -J.  R.  Wilkinson,  upon  whose  grave  the 
wreath  reix>sed  in  the  Moravian  Oemeterj'.  The  wreath  has 
been  forwarded  through  the  kindness  of  the  Crown  Princess 
of  Sweden,  along  with  a  letter  of  eulogy  and  s>Tn,pa.thy. 

For  the  apiwintment  of  tramway  general  mauager  at  Bury 
(Lanes'.)  there  wei'e  42  applicants;  the  following  aj'e  to  be 
interviewed  by  the  Tramways  Committee; — Mr.  C.  .J.  Baker, 
traffic  manager.  BlacktKioI ;  Mr.  H.  Beeston,  chief  clerk, 
Burv :  Mr.  I'.  Bitklev.  general  mana,ger,  Wigan ;  and  Mr. 
A    B    Haynes.  depot  sui.>ermtendent.  W'igan. 

Mr  Wjf  Sandersox  has  rclmqmshcd  his  appointment  as 
electrical  engineer  to  Uphall  and  Broxburn  electricity  under- 
taking, having  .Tccepted  a  similar  apixiintment  in  Fochabers 
electricity  undertaking-  Mr.  Ales.  Browx  has  been  ap- 
pointed electrical  engineer  to  the  former  undertaking. 

General.— Mr.  S.  M.  Hills,  A.M.I.E.E.,  has  i-esigned  his 
position  in  the  sales  department  of  the  We.=5t  Ham  Corpora- 
tion  electric   supply   to  join    the  staff   of   Messr.i.    Greenly's. 
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in  b  ;-inr^-  propaganda.     Mr.  Hill-  has  had 
-   .  ■■  .    publidty  ad«?  of  cDginf^-rinj  id 

•  ^    Zealand.    .Japan.    Ovlon.    and 
of  oonsjdeiable  value  m  planning 

■.1    has  been   ^pointed  chairman,   and   Coon, 
iirman,  of  the  Stepney  B.C.  Electricity  Ckim- 

K.  A.  Shtthson  and  .\ld.  H.  Bbowx  have  been  ap- 
-•-jTj^T-j-   3-fi   f^<>pintT-/-hiirT2af!  of  the  Leeds  Tram- 

'■       ■"      • -^    Mr.    .1.    CL.4RK 

;    Committee. 
aainxian  of  the 
i-'..   iL.i'.irxii-.    I  ■■■'  Tr,,i,^-.-    .jLu  '.•fUn.  B.1KB1E  vice- 

r.  H.  Browne.  A.M.I.E.E..  has  severed  his  oonnec- 
t:  •'.     '  ith   the  ilexb<jr>ju^  i  Swinlon  TramwavB  Co. 

Roll  of   Honour.— Sergeant  H.   Beacmost,  K.O.E.   Lanes. 

K^.~j:.^nx.  who  ha?  been  Idlled  in  action,  aged  31,  was  f<x- 

:n  th«;  employ  of  Mr.  George  Cotton,  electrical  engi- 

:   Blackpool,  but  held  an   appointment  at  the  Magic 

Fari=  when  war  broke  out. 

.    Sanw,  who  has  died  in  hospital  at  Bloemfon- 

Jrica,  wa6  on  the  staff  of  the  Blackpool  elec- 

ae  mains  superintendent. 

|.o.'-;'..rai  A.   SHETHtB.  A.S.C..  who  hae  died  from  wounds 

istained   last    June,    wafi   employed    by    ilr.    PMlpot,    elec- 

■..Tcal  engineer,  of  Canterbury. 

Prrva«e  C.  Smith,  formerly  on  the  staff  of  the  Barnstaple 
Corporation  electricity  works,  has  been  killed  in  action. 

Bctnbardier  G.  Todd,  R.F..A.,  an  apprentice  at  the  Carlisle 
Corporation  electricity  works,  has  been  awarded  the  Mili- 
tary MedaL 

Private  B.  Castle.  London  Bejiment.  who  fell  in  action, 

•36  on  the  staff  of  the  Telegraph  Construction  &  Mainten- 

>.'joe  Co.,  of  East  Greenwich,  S.E. 

Privp.f  E.   Beowne,   who  hae  been  killed  in  action,   wae 

loyed  in  the  drawing  office  of  the  BritiA  Thom- 

-:  Bugby. 

_-r^nt  i'.   E.   Peel,   who  hae  died  from   gunshot 
-   :c   tne  head,   was  formerly  in  the  electrical  depait- 
-■  *  'if  Messrs.  C.  Pratt  4  Sons,  Ltd.,  aircraft  constructors, 
:     ,...rd. 

i.)^utenant  Cyril  1'.  B.\rkow,  E.E.,  has  been  awarded  the 
Military  Cross  "  for  conspicuous  gallantrv-  and  fine  leadership 
in  a/.-tioD."  He  joined  the  Motor  Machine  Gun  Corps  in 
iMiimhf-.T.  1314.  and  after  serving  in  France  received  his '' 
I  ^L.Tjision.  He  was  formerly  employed  in  the  Boltcm  Cor- 
poration electricity   works. 

Pnvate  H.  Wood,  Manchester  Regiment,  who  has  been 
kilied  in  action,  wa?  formerly  employ«l  at  the  Britidi  West- 
]n;ihoase  Co..  Ltd..  Traffor'!  P-nrk 

Corporal  H.  SH-tw,  V  -  '•  —  "  _:r]ient.  who  has  been 
!-:i;l«i  in  action,  was  for  •-<!  by  Mt-.,sr.^.  Cljarles 

\fa/intonh  &  Co..  Ltd..  <■  ■  uirtfTS.  Manches-tcr. 

'       '-'      '■     ■        •  '  .    .1.1  I.E. E..    who    i\it^\    fnAn 

liiu.  wa«  lonnerly  with  Callender's 

.  at  Erith.  and  joined  the  staff  of 

■     ir. -.   at  ffravf.T-end ;  im   the  outbreak 

re'l  for  UiTW^n  f«r\ice,  being  ga».4ted  on 

second-lieutenant  in  the  Kent   (Fortress) 

\!i,.y  t^rM.f  in  tbf'  J>le  of  Grjin  ati<I 

or  twi,  :ind   3  half  years  nh  i-hi^f 

/m'rf^T  ;it  Chatham,  being  ga»-tted 

, -..  ■    -UjU  olhcer.     He  subsequently   trans- 

i./i-.l  Ut  a.  field  Company,  and.  after  service  uith  tJae 
■-'■lUin'ua.  i'oTcf.,  ctmtracted  roalaria;  ^vhile  waiting  to  be 
imrisferred  borne  he  iruccurnbed  to  broncho-pneumonia. 

Obitnarj-.— Me.  H.  C.  Walkek.— The  dealh  has  taken 
r,)v^  frofji  jineomonis.  folf'iwin?  infltjTiy^.  of  Mr.  Henrv 
'-'    "'•"--        -    -         ■'    ■'  ■        _      ]-(niii.   IM..   and 

'  f  the  company, 
■r  :is.wx;iat#'d  with 
"    ■     ■     '  *li    thf  electrical 

sfloe  of  tn^  '  '  iri^-a!  engineer. 

^''       ^  !    on     .Voveiiiber 

2ir<l  /„'  .Mr.  ;,„,  ,...,,.,  ,.■■■,,,,:.,,,.  .  w,  wa«  !<rr  wr-r  IM) 
yntf  with   M.-i-.r.^.  SKiueos  Bros.  <t  Co.,  of  Wfjolwich. 


Logie,   Ashmole   &    Co..    Ltd.    (152,033).— Private   com- 

p..r>.  Ht^iiiafi  .So-"  --  -■•••'  '  .piul.  £3.000  in  £1  shares.  To  uk» 
UVC4  the  bu9ir.rai>  ot   n  .lecuicaJ  engineer.  &c..  carried  on  by 

R.    W.    Logie   as   R.    ^'  at    .Ne»-    Street,    Burton<n-Trent.    also 

lu  deal   in    all    ►loodb  <■■  by   Sheffield,   Co%-entr)-,   and    Birming- 

ham   manufacturers    a.'.-     ...         ^  .<nd    to   carr?'    on    businc**    as    aero- 

plane mairatacturers,  ic.  ih^  sul-.cril>ers  teach  »*ith  one  share)  are: — R. 
A".  Lc^ie,  152,  New  Street,  Bunon-on- Trent,  engineer;  J.  W.  Ashmole.  38. 
Belvedere  Road,  Burtoo-on-T  rent,  electrical  engineer.  The  first  directors  are  ; 
K.  W.  Lt^te  and  J.  W.  Ashmole.  Registered  office:  152,  New  Street, 
Burton-on-Tren  t . 

James  Booker,  Ltd.  (152,065). — Private  company.  Regis- 
tered .November  3(*th.  Capital.  £1.300  in  £1  shares.  Factors  of  jewellery  and 
unc>  gtods.  manulacturers  of  and  dealers  in  electrical  appliances.  Ax.  The 
subscribers  (each  with  one  share*  are : — E.  Cripwell,  Ho.  Temple  Row,  Bir- 
mingham, solicitor;  G.  A.  Farker,  The  Chalet,  Hall  Green,  Birmingham, 
company  director.  Table  "  A  "  mainly  applies.  Registered  office  ;  27, 
Hilton   Street,   Birmingham. 

Orbit  Electrical  Co.,  Ltd.   (152,080). — Private  company. 

Registered  November  29th.  Capital.  £60.000  in  £1  shares  (30.000  cum.  parli- 
cipa;ing  prei.).  To  purchase  the  business  of  manufacturers  of  and  traders  in 
•:'K^tTK^l  bauerics.  pocket  and  other  flashlamps.  and  general  electrical  appli- 
;:nces.  fittings,  ^nd  accessories,  carried  on  at  Electric  Works.  Sution  Road. 
Chadwell  Heath.  Essex.  The  subscribers  (each  with  one  ord.  share)  are  :— 
H.  B.  Stocks,  2.  Coleman  Street,  E.G..  engineer;  R.  D.  Bro»-ne,  2,  Coleman 
Street,  E.C.,  merchant.  The  first  directors  are :— H.  B."  Stocks,  R.  D. 
Brwane,  and  T  T.  Rankin,  B.Sc.  (all  permanent).  Registered  oflice :  2, 
Coleman   Street,    E.G. 


NEW     COMPANIES     REQISTEREO. 


British    Floating;    Fxhihition*!.     Ltd.     H'l  /m).— Private 

ri^.  Elhibll 
n    o(    good.. 

.-r«.  «irlh>n. 
■r  merrhatit.. 

■.  &c.  The 
-'reet    Houv-. 

(I.e.  2.  soliri- 
'ors:   W.  T. 

R^-.t";  J°'^*'■  i.^*-A  ':'"•  f  152.031  J. —Private  company. 

?he^bv,Xlw'^^^-^"  '"        ^S*;!**  .1"    «    «!«"••     To  T^kV  <ni; 

,;_j   ._    ..     ,  '    "            '  "'   '■    '-""I-   htXiUnf  and   pow«r  acry^sories  car- 

rZ'vZ  ,'  )■  ■"-'■   Hay  Mill!,  Birmingham,  a.  I.  H 

l",'    y'    >,  '''"\  *"'   «*""'   =-•«:—)•   B.  Tucker. 

',-;^Uh    a..  .nufacturer:    C.    F.    J.    Tranter.    38. 

B     T^LJr    !,».-,-  Z'""-    """""^n'-      Firw    direetor. :    J. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


James  Keith  &  Blackman  Co.,  Ltd. — Issue  on  No^'ember 

19th,   1318.  of  iri.uOO  debentures,  part  of  a   eeries  already  registered. 

Electric  Supply  Co.  of  Victoria,  Ltd.   (66,059)  .—Return 

dated  October  3lJih.  1916.  Capital.  £325.000  in  £1  shares  (175,000  pref.  and 
1.50.'JOO  ord.).  175.000  pref.  and  123,000  ord.  share?  taken  up;  £30.007  paid; 
£249,9I«   considered    as   paid.      Mortgages    and    charges :    £134,Mi2. 

National  Electric  Construction  Co.,  Ltd.  (.53,361)  .-Re- 
turn daterj  June  13th.  1918.  Capital.  £1^.000  in  105.  sliares.  170.000  shares 
uken  up;  £73474  10^.  paid  on  151,149  shares;  £"9,425  10s.  considered  as 
paid   on    remainder.      .Mor'gages   and   charges  :    £75,000. 

Halifax  and  Bermudas  Cable  Co.,  Ltd.  (28,972).— Return 

dated  October  10th.  1918  Capital,  £jU.0OO  in  £5  shares.  All  shares  Uken 
up;  £50.000  paid.     Mong.gts  and  thargfi  ;   Nil. 


CITY     NOTES. 


The  net  profit  on  trading  for  the  j'ear 
Ferranti,  Ltd.  to  .June  '■^)lh  laet  wae  £i:j,ni,  after  mak- 
ing provifiioin  for  general  e.stabhshment 
charges,  bad  debts,  repairs  and  renewals,  income  tax  and 
interest  on  debenture  stock,  five-year  note.;  and  loans,  and 
inaldng  the  usual  allocation  to  deijreciation  reserve,  but  no 
pro\mou  has  be«^  made  for  excess  profits  duty,  which  lias 
not  yet  been  aficertained.  The  net  jirolit  for  the  previous 
year  was  i;7,6.50.  The  outlook  for  the  company's  ordinaix 
inanuiactures  shows  signs  •f  iuiproveraent.  although  faciliti-'^ 
for  exjwrt  trade  are  meanti/iie  limited.  Substantia]  re«Ju<- 
tions  have  been  rnade  in  the  aiuounts  <>utstanding  in  respect 
of  debenture  stock  and  loans  from  bankers,  and  arrange- 
ments made  for  the  renewal  of  the  five-year  note:-  uutil  192:i 
The  directors  recwnmend  payment  of  a  dividend  of  C  jki 
<5ent..  lese  tax.  on  accouut  of  arrcarb  of  dividend  accrue<l 
on  preference  shares,  and  hope  at  the  cxaiclusion  of  the  wai' 
to  bring  forward  a  scheme  for  the  funding  of  these  arrear-^ 
and  to  readjust  the  capital.  Annual  meeting,  December  13th, 
in  Lcndon. 

•  

Spain. — Our  correspondent  in  Spain  sends  the  follow. 
ing  notes,  on  home  small  Spanish  companies. 

ii.A.  El  'I'ibidabo. — l%is  company  exploits  a  tramway  on 
the  outskirts  of  Barcelona,  and  a  funicular  railway  up 
Mount  llbiflaJxj,  and  al.'<»  owns  land  and  houses  in  the  sajm- 
district.  ThtTe  is  a  paid-up  capital  of  i'00,000.  The  direc-tors 
in  their  report  for  1917  lament  the  effect  that  wartime  has 
had  upon  the  business  by  reducing  the  number  of  touristK. 
'ITie  deamess  of  materials,  the  incrca.se  in  running  cobls.  and 
the  August  strike  of  last  year  also  had  a  bad  effect.  A  net 
profit  of  il.iO-J  is  shown,  and  a  dividend  of  0  per  cent,  is 
recommended,  also  a  payment  of  £'793  to  the  directors,  while 
i'lO  goes  to  the  reserve  fund. 

Co-operativa  EUcirica  Bilbao. — This  company  reports  total 
receipts  erf  ±'1'3.531  for  energy  sold,  meter  rents,  &c.,  and 
total  expenses  £9,202.  The  profit  for  the  12  months'  working 
— £4,329 — is  sufficient  to  df<;lare  a  6  per  cent,  dividend,  free 
of  tax. 

Hociedad  Eli'rlrica  Snnlti  Tfrena.  .labago,  province  of 
Hueloa, — This  company  ]vm  just  held  its  annual  general  meet- 
ing to  consider  the  1917-18  report.  'The.  undertaking  has  a 
capital  of  £-5'J,0<')f).  and  supplies  electrical  energy  to  about  :i. 
dozen  suiall  towns  and  villages  in  the  distric-t.  It  also  ovnm 
n  flour  mill  'driven  by  water  power),  and  the  report  declare>i 
that  in  spite  of  the  impossibility  of  obtaining  cereals  at  the 
maximum  pricp  decreed  by  the  Government,  and  in  spite 
of  increased  r^ovts  in  all  directions,  the  mil!  shows  a  larger 
income  than  during  the  previous  year.  Receipts  for  the 
supplv  erf  elertricai  energy  also  show  an  increasyp  of  £326  on 
the  preceding  year,  but  this  wa«  just  balanced  by  increated 
f'osts.  This  cost  incre,i<!e  W8«  rm'ina  to  the  hvdro  plant  beinc 
insufficient  to  carry  the  lonrj  throughout  the  dry  eeason,  and 
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tbe  steam  plant  liail  to  be  put  in  service.  The  cwupany  states 
that  the  average  mnning  cost  per  H.p.-hoar  at  the  steam 
plant  was  l.-J  pence,  while  the  maximum  at  the  hydro- 
eleccric  plant  wjbs  .i  pence.  There  is  a  total  income  of 
£7.0t>5.  and  a  dividend  of  b  per  cent.,  free  of  tax,  is  re- 
comtiieaded. 

Swiss  Companies. — The  Socieie  Praiico-Suisse  pour  I'-Ia- 
liii.ftnc  EUctriqae  has  just  offered  for  subscription  bonds  for 
.t--4<.i.<J0O.  The  issue  is  reported  to  have  been  only  partly 
taken  up. 

The  Oniiilum  Electrique.  of  Geneva,  proposes  to  pay  a  divi- 
dend of  I'i  per  cent,  for  19l7-li:>.  and  a  bonus  of  I'i  per  cent. 
out  of  xhe  reserve  funds,  these  comparing  with  a  rate  of 
■?  per  cent,  in  the  previous  twelve  months. 

The  accounts  of  The  Masckinen  Fabrik  Oerlikon,  which  in- 
creased the  share  capital  in  October.  191".  from  i'S'iO.l.XX)  to 
£t>10.lit.«j.  iadic-ate  net  prodt  of  ±'6*5,1100  for  1917-18,  as  com- 
pared with  i'-tS.'-lK.!  in  the  previous  year.  The  directors  re- 
.jommend  a  dividend  of  7  per  cent.,  in  which  the  new  capital 
will  participate  to  the  extent  of  one  half,  being  the  same 
rate  as  in  each  of  the  two  preceding  years. 

The  Watt  A.G.  fur  Elektrische  Unternehmungen.  of 
Glarus,  which  is  closely  associated  with  the  Zurich  Bank 
for  Electrical  Undertakings,  states  that  tbe  company's  a-c- 
titity  in  1917-18  was  restricted  to  investments  already  in 
portfolio.  The  receipts  from  interest  and  commissions  in- 
creased from  ±'14.(.XX)  in  1910-17  to  flG.OCK)  last  year,  but 
after  defraying  working  expenses  and  taxes  the  accounts 
show  a  loss,  and  no  distribution  is  possible,  as  was  the  case 
m  1916-17. 

Prospectus. — Siemens  Bros.  S  Co..  Ltd. — ^The  list  of  ap- 
plications was  to  close  on  or  before  yesterday  (Thursday)  m 
an  otfer  of  ±'-500,i-XXI  44  per  cent,  debenture  stock  at  £87  10s. 
per  cent.,  and  80,0<X>  shares  of  £-5  each  at  pur.  The  issue 
i.s  offered  by  the  British  Bank  for  Foreign  Trade.  Ltd.  In 
the  course  of  an  explanatar>-  letter  by  >Ir.  G.  Mure  RiK-hie. 
the  chairmoin.  published  ^ith  the  prospectus,  it  is  stated  that 
Siemens  Bros.  >i  Co..  Ltd..  owns  the  whole  of  the  share 
i-.iipital  and  the  debenture  stock  in  Siemens  Bivs.  Dynamo 
Works,  Ltd..  and  the  two  companies  together  possess  freetiold 
kind  and  buildings  at  Stafford  covering  an  area  of  62i  acres. 
and  works  at  Woolwich  covering  about  17^  acres,  and  a 
factory  is  ne'ate<l  at  Dalstoti  which  has  been  equipped  for 
tlie  manufacture  of  metaUic  tUauient  lamps  anil  has  a  t-apacity 
I'lr  an  annual  output  of  '2,.5<X},iX»>  lamps.  In  all  the  chief 
Lasses  of  manufacture  the  comptmies  are  domg  an  extensive 
aud  incresising  business. 

In  adVJition  w  th»?ir  selliDg  departuients  at  Woolwich  aqfi  London.  Ihe 
-umiiuntes  havt-  t^^tafalis&*:d  :iel!ing  brunches  for  th«dr  pi'oducrs  at  Binning- 
nam.  Cardiff.  Gla^sgoM.-.  Manchester,  Newcastle,  Sheffield,  and  Southampton, 
in  .Australia  at  Sydney  and  Melbourne,  in  India  at  Bombay,  Calcutta,  and 
Madras,  in  the  Straits.  Settlements  at  Singapore,  in  South  Africa  at  Cape 
lown.  and  in  Canada ;  further,  they  have  representatives  or  correspondents 
In  the  chief  towns  of  South  ;\merica.  New  Zealand.  China,  and  Japan.  They 
are  thus  in  a  position  to  secure  and  carry  out  a  fair  proportion  of  the  profit- 
able orders  for  electrical  work  wtiich  it  is  anticipated  will  be  obtainable  froni 
all   countri.s  as   soon   as   manufacttirers  are   fred    fn^m    :Iv  ir   w  u    «i>r;r,icts. 

r's     .->   [^     it'    the   liabilities  of   the  two  comp.i  ^  '"t.-d 

.      .    •■,     .      ■:>-    ruber   31st,    Wl",   being    the  clc>.  .r. 

'     ling    for    the    reduction  "of    the    lij  «r.-e 

I  li     n-  4'    !■!    >'*nt.  debenture  stock  now   issued   il     .^       i  i     i  i  unm 

ihe  sale  oi  ill..-  tsU.DUO  shaires  and,  iSOU.OUO  4^  per  v.ni,  .:,otMii:.-  -:..n.  are 
.;>    follows;— 

-Vssefs  :  FreehoUI  and  leasehold  properties  and  works,  machinery, 
tools,  s.s.  Faraday,  stock  an^  work  in  progress,  debtors, 
investments,   cash    and    treasury    bills,   &c.  £J,3S7,282 

L.ess    Liabilities :    4    per    cent,    debenture    sttxk.    44    per     cent. 

debenture    stock,    creditors,    &c. £1,942,003 

Surplus,   subject   to  payment   of   excess   profits   duty  £1,385,279 

Nothing  has  beoi  included  in  the  above  figures  for  the  valuable  goodwill  of 
the  business  or  in  respect  of  the  very  large  number  of  patents  belonging  to 
the  companies.  The  cable  steamer  Faradav  was  built  at  a  cost  o(  about 
£130,000,  and  is  classed  lUO  Al  at  Lloyds :' her  gross  tonnage  is  S,OaS;  her 
".alue  is  taki-n  in  the  above  figures  at  iilS.OOO,  but  at  the  present  time  she  is 
insured   for  fSOO.OOO. 

The  diridends  paid  by  the  company  in  recent  years  have 
btvn  -5  per  cent,  for  J.91o,  7  j>er  cent,  for  1911,  6  per  cent. 
for  191-5,  7  per  c-ent.  for  1916,  10  per  cent.,  free  of  income  tax 
for  1917,  and  an  interim  dividend  at  the  last-named  rate  has 
beeu  ikvlan-t.!  in  res^nvt  of  the  haU'-yeai"  ended  June  yOth,  j 
1918.  The  |>rohts  of  the  two  coun.);iuies  for  the  year  1917 
liofore  deiluctiug  interest-  on  capital  debts  ;md  tlebenture 
.4.1  vk  and  provision  for  excess  pwhts  duty,  aiiiounled  ti> 
.i:;:>S.  (6:3.  The  interest  on  the  L-")0.'XH>  1  per  cent,  debenture 
sttx'k  anil  the  interest  and  retlemptiou  ftuul  on  th^  i'l.OOO.OOt.l 
Ij  per  cent,  dt-benture  stoci  together  will  amount  to  i£73,'l"59 
[vr  anuum. 

Wlulst  i;oing  to  pres.s  we  learn  th;it  the  issue  wm-s  over- 
>ul>si  rilHHl. 

-Auckland  iikctric  Tram»va>s  Co.,  t.til. — The  Uvl;il  rc- 
\emic  for  the  Near  ended  -luue,  191-"-,  \\;i<>  .i">i'l,lo4.  'rnit^ic 
i-.-.-1-ip-t..:  were  i''j;i4.-3*H,  ;n>  mcrea^se  of  ±'11,866.  .\ftetr  pri»- 
M.d'n-  for  exj'eiK^jes  ch!i.r'.;e»blrt  to  revenue,  including  liebeo- 
turv  and  other  interest,  a.'fo  payments  to  -\uckland  Citv 
Coun,.d  (£5.4311,  puttmg  i-25.t.W  to  rt?newals  and  deprecia- 
tion, the  surplus  cm  working  is  i;53,430,  plus  £5,a9'3  brought 
forward.  .After  paying  the  preference  dividend,  azid  putting 
i'10.00(.>  to  Tesene,  a  further  dividend  of  Is.  per  share  (mak- 
ing a  total  of  Is.  Cd.),  less  tax,  is  pwid  on  the  ordinary  shares, 
leaving  i'5.97'2  to  carry  forward  No  capital  was  issued 
during  the  year;  the  ciipital  expended  was  ;g3,944.  Pas- 
sengers carried  44.8'2;i,967,  against  ■i^.3.il,03'2  l.xst  year:  average 
receipt  per  passenger  1.58d.,  against  1..57d  ■  iiv-pi-a._'.'  ^-xtvMi.lj. 
ttwv  pnr  pesseiDger  i,04d  ,  ajfainst;  ]:,0<>-i 


Fuller    Accumulator    Co..    Ltd.^The    report   to   (October 

olst.  1918,  states  that  the  amount  of  availafole  profit  is  ample 
to  pay  diviilends  for  the  year  of  Hi  per  cait.  on  the  prefer- 
ence and  15  per  cent,  on  the  onlinary  shares  of  the  company, 
as  against  lu  per  cent,  last  year,  after  making  hberal  allow- 
ances for  depreciation  of  buiidmgs,  plant,  and  patents.  Fur- 
ther additions  have  been  made  to  the  company's  equipment 
in  maciiinery.  plant,  buildings,  land,  Jcc,  and"  the  proqiects 
continue  to  look  most  promising- 

Napier^Kimber,  Ltd. — The  annual  genera!  meeting  was 
held  on  N'ovember  7th;  a  dividend  of  10  per  c-ent.  has  been 
paid  on  tne  ordinary  shares,  free  of  income  tax.  and,  ai'ter 
making  provision  for  excess  prc^s  tax  and  debaitaie  in- 
terest, &c.,  a  balance  of  £350  is  carried  forward-  During  the 
year  the  capital  of  the  campany  hais  been  doubled  out  of 
accumulated  profits  by  the  issue  of  one  bonus  share  for 
every    share   held. 


STOCKS     AND     SHARES. 


TrESD.\X  KVBNING. 

Few  fresh  le-atures  have  developed  in  the  Stock  Exchange 
during  the  past  week.  Until  the  New  Year,  members  of  the 
House  do  not  look  for  anything  substantial  in  the  way  of 
business.  As  the  General  Election  draws  nearer,  interest 
drifts  more  into  politics  and  more  away  from  markets,  while 
the  inevitable  prepu-ration  for  window-dressing  makes  its 
inllueiice  felt  even  at  this  distanc^e  from  December  -Slst.  In 
no  part  of  the  Stock  Exchange  is  there  amvthing  like 
activity. 

Tbe  Hc«ne  Bail  way  market  was  not  encouraged  bv  the 
meeting  at  the  Albert  Hall  last  Sunday.  labotir's  attitude 
towards  the  ni-Uways,  if  it  cannot  be  called  hostile,  is  not 
calculated  to  drive  money  into  stocks  and  shares  connected 
with  this  industi-y.  The  market  enjoys  occasional  slight 
spurts,  but  they  turn  out  to  be  short-hved.  The  sharp  rise 
in  Metropolitans  last  week  has  been  fairly  well  held,  the 
reaction  being  moderate;  Districts  tuive  shed  it  is.  Unii?r- 
ground  Ordinary  shares  weakened  to  3^-,  but  the  Income 
bonds  are  better  at  S9i,  and  London  Electric  ordinary  at 
3i  are  4  up. 

It  is  satisfactory  to  be  able  to  dwell  up«i  the  continued 
strength  of  home  electricity  shares.  N'early  all  the  recent 
improvements,  material  as  they  were,  have  been  maintained. 
The  only  decline  in  the  list  this  week  is  one  of  5s.  in  City 
of  London  ordinary,  making  the  price  13i.  London  Electrics 
have  risen  to  3l.)s.  Dealers  in  the  market  report  that  buyers 
still  outmimber  the  sellers,  and  that  there  is  not  enough 
stock  to  go  round  for  thosiv  who.  want  to  get  in  at  any- 
thing like  the  middle  prices.  The  latest  issue  of  Xeweastlo 
Electric  Supply  ordinary  shares  keep  strong  at  'i;.  3d.  pre- 
mium above  the  10s.  txl.  paiid  on  the  shares,  w^hich  were 
offered,  it  will  be  recalled,  ait  'Alls.  6d.  The  fully-paid  ;m« 
quoted  'i2s.  6d.  Nesting  Hill  preference  changed  hands  the 
other  day  at  9i  and  over,  but  the  ordinaiy  shares  have  not 
been  dealt  in  since  July,  the  last-recorded  bargain  being  at 
33s.  9d.  General  aoid  Electric  Investment  preference  aire  10s. 
hiigher  at  'Ji. 

Victoria  Rills  ordinary  shares  are  ;i.4ritle  esbsier  at  "ils.  W.. 
in  q.-mpQthy  wit-h  tht>  heaviness  of  South  .\fric;in  mining 
shares,  due  to  the  intliioniia  outbre-ak  amongst  the  natives 
which  has  seriously  diminishoii  outputs  during  the  ptist  two 
months,  .\miuigst  the  nuinufacturing  shares.  (-Vimptous 
are  attracting  a  little  attention  in  the  neighbourhood  of  Itis.. 
and,  on  Monday,  18s.  9d.  was  pojid  for  the  preference.  94i 
for  the  6  per  cent,  debentures.  British  Westinghouse  pre- 
ference at  'if  are  J  down,  although  the  result  of  the  meeting 
was  regarded  as  fivirly  satisfactory.  Electric  Constructions 
at  -ios.  xd  show  no  particular  change,  allowing  for  the  deduc- 
tion. General  Electric  ontin.try  have  eased  off  to  17}.  Brush 
ordinary  stock  at  »!(•  j-ho'.vs  a  gain  of  -  porots. 

Siemens  have  now  issued  the  prcrspectus  of  new  shares  and 
detH-nture  stock.  ;ind,  on  the  information  supplied,  the  latter 
looks  a  good  security,  \vhile,  as  reg-ards  the  shares,  these 
may  be  consideretl  a  fa^r  speculative  investment.  The  price 
of  the  existing  issue  gave  way  a  little  to  0  3/10  on  the  offer 
of  the  new  capital.  One  b;vrgaiu  was  marked  as  low  as 
i'li  Os.  JO;d.  B:iibcock  A  \Vilix>x  are  a  featiuv  of  sti'ength  tli 
t-heir  ptirticular  tietxirtiuent,  a  rijw  of  5s.  lifting  the  price 
to  3|.  iind  the  u\arfcet  being  still  a  gtxxl  one. 

Manxmis  have  gone  back  to  4i  after  then-  recent  rapid 
rise,  the  decline  being  duo  to  the  general  conditions  previiil- 
mg  in  most  markets.  \Vith  the  reaction  in  the  parent  shares, 
the  preference  have  also  given  way  to  3f ,  while  of  the  subsi- 
diaries, .\niericans  dropped  back  to  31s.  3d.,  and  Marines  to 
3|.  Canadians  remaining  more  or  less  lifeless  in  the  neigh- 
bourhood of  14s.  Tlie  list  of  cable  stocks  as  a  whole  i.<5 
abnoinnally  t]uiet.  Ekistem  ordinary  ha«  gone  back  to  a  shade 
under  160,  so  that  the  retmii  on  the  money  comes  to  a  few 
pence  over  the  round  5  per  cent.,  the  dividend  being  paid, 
of  course,  without  deduction  of  the  income-tax,  \ngIo- 
.\mericau  Telegraph  deferred  stock  eased  off  to  '23i,  and  the 
return  a^  the  present  price  is  praetic*Uy  6i  per  cent,  on  the 
!i)oir)ey;  ra-tfier  more,  i|i  fsic^  if  flJIovranoe  is  m-ade  for  tbe 


564 


THE    ELECTKICAL    REVIEW,   i^voi.  8:5.   No.  2,141,  niictMBKuo.iois. 


fact  thaj'  tho  luQ  yeais  dividwul  is  due  in  Folmiaiy.  so  tlun 
the  current  pricf  iucJudt^s  sonic  Mi  months'  dividend  at  tin- 
rajto  ol'  ;^0s.  per  aiuiuni.  ConsideaTOj;  the  sccui-ity.  an<l  th.> 
stoi-k,  it  looks  reasonably  eheiip.  Diivel  United  States  shares 
.iro  also  a  little  ea^vier  a*  lij.  ,,  ■  ■  , 

llie  forcijni  list,  is  noUi-eable  fur  a  fiirtlier  ii>*-  in  hniisli 
Columbia  Elei-trie  preference  to  hTJ,  a.llli.ui-b  llic  deftirred 
at  ITl  is  a  vn)int  ilown.  The  Argentine  ;;ioup  i>-  scaively  .--'i 
f;i»)d.  some  little  htvit.ition  beint;  introiluc<-d  by  the  iviviil 
allusions  in  Arpt^ntine  railway  reports  to  the  qiieslion  of  e\ 
l>ense  in  the  Republic.  Auglo-.Vrseiitine  Trainways  first  pre- 
ference bive  lost.  1/16  at  -IJ,  but  the  stK-ond  preference  an- 
niaintained  at  ?>  13/16.  the  last  bu.iincss  lieinj.'  marked  m 
thc-^j  shares  at  3|  nesirly  .1  month  atfo.  Mexican  securilie- 
hold  their  prices,  and  Mexico  Trams  have  rist>ii  to  tJ. 
aIthuUf:h  Mexit-an  liaht  tii-st'  bonds  at  7'2  are  a  triHe  lower. 
Kin  Tramway  bonds  are  gixwl  ait  02.  and  the  seconds  at  t^V 
while  &in  Paulo  iii-sts  went  ex  di\idi*nd  on  Monday,  ami 
are  now  90.  the  5  pei'  cent,  consolidateil  debenture.  sttK-k 
l>ein?  easier  at  70.  London  l'nite<l  Tramways  4  per  cent, 
debenture  atoi-k  is  marketiiblo  at  about  4-2}.  and  l.rf>iulon  and 
Suburban  Traction  ordinary  at  4s.  3d.;  the  preference,  at 
9s.  3d.,  have  come  in  for  a  little  notice  during  the  past  few 
days.  British  Electric  Traction  Ls  steady  at  485,  and  the 
preference  at  78i  is  now  ex  divideaid.  A  rise  of  5  points 
lifted  River  Plate  Electi-ic  ordinary  to  160. 

In  the  telegraph  manufacturing  list.  Telegraph  Con.struc- 
tions  have  lost  the  10s.  which  they  gained  last  week,  but 
otherwise  there  is  no  alteration.  The  rubber  market  is  quiet. 
.'VnTiaments  have  strengtBenwl  in  svnipathy  with  activity 
in  the  explosives  grouji.  aroused  by  publication  of  the  tenns 
of  the  Combine.  ITie  ba.se-raetal  markeit  is  he;ivy,  and  post- 
war problems  continue  to  exeaxise  the  auinds  of  tiiose  inter- 
ested in  such  companies. 


SHARE    LIST    OF    ELECTRICAL    COMPANIES. 
HouK  Electricity  Companies. 

Dividend  Price 

. ■ .  Dfc.  3, 

1916.  1917.  1918.    .Rise  or  tall. 

Brompton  Ordinary 9        10  74  —            i 

Charing  Cross  Ordinary     ....        5         4  3i  — 

do.       do.       do.       HPref...        44       4J  33  — 

Chelsea S         5  SJ  — 

Citv  ot  liondon         8         8  13t  —  J 

do.        do.    6  per  cent.  Prel.  . .        6         fi  lOJ  — 

County  of  London 7         7  llJ  — 

do.          do.      6  per  cent.  Pref.        6         6  lOJ  — 

Kensington  Ordinary          ....        6         7  6|  — 

London  Electric Nil     Nil  IJ  +  J 

do.       do.     6  per  cent.  Pref.  ..45  4  — 

Metropolitan 3         4  3i  — 

do.         4*  per  cent.  Pref.    . .       4J       4J  3i  — 

St.  James'  and"  Pall  Mall  ....        8         9  7i  — 

Simth  London           5         S  3  — 

South  Metropolitan  Pref 7         7  20/6  — 

Westminster  Ordinary       ....        7         9  7|  — 
Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Prel 6         6  99  — 

do.            Def 14       IJ  28i  —J 

Chile  Telephone       8         8  7*  — 

Cuba  Sub.  Ord 7         7  lOS  — 

Eastern  Extension 8         8  15J  — 

Eastern  Tel.  Ord 8         8  I59i  —1 

Globe  Tel.  and  T.  Ord 7        7  14*  — 

do.       do.        Pref K         fi  lOl  — 

Great  Northern  Tel 24          21!  3:1  — 

InHo-Eiirope&n          l:l        1:1  58(|  — 

Mar.-oni           1.',        an  43  —  i 

Oriental  Trlephone  Ord in         10  8)  _ 

I'nitrd  R.  Plate  TrI S          «  71?  +    ,'. 

West  India  and  Pauama   ..         ..      fid.       1/3,  l;,''  — 

Western  Telegraph           ....       8         8  IfiJ  — 

Home    Rails. 

t;;cntral  London  Ord.  Assented    . .        4          4  6.5^  — 

Metropolitan 1  29  —  }, 

do.          District          ..         ..      Nil      Nil  a.i4  —  ^ 

Underground  Electric  Ordinary. .      Nil      Nil  33  —  jk 

do.                do.        "A"         ..      Nil      Nil  9/-  — 

do.              do,       Income   ..       6         4  89)  -i-l 

Foreign    Trams,    Ac. 

Adelaide  Sup.  6  per  cent.  Pref.    ..66  4|  — 

Anglo-Arg.  Trams.  First  Pref.     . .        5J        6*  4}  -i-    ' 

do.           do.      2nd  Prel.        . .        6J        —  3''  —    ' 

do.           do.      5  Deb 5         5  7fi*xd  — 

Brazil  Tractions       —        —  mi  _  ( 

Ilombav  Electric  Pref fi         6  inj  —   ' 

British  Columbia  Elcc.  KIT.  Plcc.        S         S  .175  +n 

do.               do.        Preferred      Nil      Nil  .".'.'J 

do.               do.        Deferred       Nil      Nil  47*  —1 

do.               do.        Deb.      . .        4i        4^  M  _ 

Mexico  Trams  5  per  cent.  Bonds..      Nil     Nil  67  

do.           6  per  cent.  Bonds..      Nil     Nil  5.".  — 

Mexican  Light  Common  . .        . .      Nil     Nil  40  — 

do.             Pref Nil     Nil  .lO  — 

do.             1st  Bonds..        ..      Nil     Nil  72  —1 
Makcfactcrino    Companies. 

Babcock  &  Wilcoi              ....!.■;        I.t  32  _i 

British  Aluminium  Ord.    ....        10        10  l5  " 

British  Insulated  Ord 20        20  2i  

British  Westinghouse  Pref.         . .          7J        7i  2''  i 

Callenders 20       2.5'  •£  — 

do.        5  Pref 5         5  5,  

Castner-Kellner        23       20  3i  ~~ 

Edison-Bwan,  "  A '■              ....        —        —  1  

do.      do.    4  per  cent.  Deb.    . .          4         4  75^  

Electric  Construction        ..        ..         7*      10  IJiid  

Gen.  Elec.  Pref 6'        6  105  

do.        Ord 10        10  l~\  _  » 

Henley 25       25  2j  —  " 

do.    ttPie' ....         4|       44  4  _ 

India-Bubber 10       10"  17»  — 

Talegnph  Oon SO       SO  4S               —  ^ 

'Dividends  paid  free  of  Income  Tax. 


'4  16  5 

5  14  3 

6  13  5 
5  U  0 


MARKET     QUOTATIONS. 

It  ihould  be  remembered,  in  maMng  use  of  the  fipuros  appesrinjr 
in  the  foUowinfr  list,  that  in  Bomo  cases  the  prices  are  only  genera], 
and  they  may  vary  according  to  quantities  and  other  ciruumstanoes. 


Wednesday,   December  4  th. 


CHEMICALS.   <ko. 


a  Acid,  Oxalio per  lb. 

a  Ammoniac  Sal       per  ton 

a  Ammonia,  Muriate  (large  crystal)         „ 
a  Bisulphide  of  Carbon      ..        ..         ,i 

a  Borax ,, 

a  Copper  Sulphate ,, 

a  Potash,  Chlorate per  lb. 

a       ,,       Perchlorate         ..        ..         i, 

a  Shellac  per  owt. 

a  Sulphate  of  Magnesia      . .        . .  per  ton 
a  Sulphur,  Sublimed  Flowers      ..  ,, 

a         ,,  Dump       ,, 

a  Soda,  Chlorate       per  lb. 

a      „      Crystals         per  ton 

a  Sodium  Bichromate,  casks        ..  per  lb, 

METALS,   Ac. 

c  Brass  (rolled  metal  2*  to  12"  basis)  per  lb. 
c      „     Tubes  (solid  drawn)          ..  ,, 

c      „      Wire,  basis ,i 

c  Copper  Tubes  (solid  drawn)       ,,  ,, 

g      „       Bars  (best  selected)       . .  per  ton 

g      „        Sheet  I, 

g      „       Rod 

d      „       (Electrolytic)  Bars        ..         „ 
d      ,,  „  Sheets     ..         i, 

d      „  II  Wire  Rods         ,i 

d      „  II  B.C.  Wire  per  lb. 

f  Ebonite  Rod i 

f       „       Sheet         I, 

n  German  Silver  Wire       ..        ..         ,, 

A  OuttA-percba,  fine ,, 

h  India-rubber,  Para  fine   . .         . .  ,, 

I  Iron  Pig  (Cleveland  warrants)    . .  per  ton 
/     „    Wire,  galv.  No.  B,  P.O.  qual,         „ 

f  Lead,  English  Pig „ 

g  Mercury        per  bot, 

«  Mica  (in  original  oases)  small  . .  per  lb. 
0      II                II            II      medium         „ 
«      II                II            II      iMge  ..         I, 

d  Bilicium  Bronze  Wire     , ,        . .  per  lb. 

r  Steel,  Magnet,  in  bars      . .        . .  per  ton 
^  Tin,  Block  (English)       ..        ..         „ 

n    ,1     Wiroi  Nos.  1  to  18    ..        ..  per  lb. 


1/6 

ilOO 
jE77 

i'43 

m 


im  to  1/9 

J1161 
£161 
£137 
£161 
£147 

i;6s 

3/- 
3/6 

a/6 

6/10 
2/1  n 
Nom. 
£37 

Nom. 

9a.  to  4|(; 

.'(-tolu/. 
ititi  2o-/ft  ap, 


Qnotattons  snpplied  by- 


a  a.  Boor  &  Go. 
c  Thos.  Bolton  &  Sons,  Ltd, 
d  Frederick  Smith  &  Co. 
«  F.  Wiggins  A  Sons. 
f  India-Rubber,  Gutta-Percha  and 
Telegraph  Works  Co,,  Ltd, 


g  James  %  Shakespeare. 

h  Edward  Till  &  Co, 

i  Boiling  &  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd. 

n  P.  Ormiston  &  Sons. 

r  W.  F.  Dermis  &  Co. 


lostruments  for  Testing  Electric  Welds  Needed.— Thciu 

is  a  yicMt  anil  iir^^ent  necid  for  a  .simple  workaday  instrument 
<ii-  mcaii!,   fill'   iiroperly   determining  the  relative  Hticnetli   or 
value   of    an    eU'ctiicaily    welded    joint,    accordin;^    to    .i.    '1. 
Dudley,  who  is  -j.  member  of  the  electric  welding  couHnillrr 
of  the  Emergency  Fleet  Corporation  and  of  its',ic.«carcl\   miU 
committee,    which    is   now   aftihated    with    the    National    Im- 
scarch  Council.     According  to  the  Electrical   \Vor\d,  he  sa\..  ; 
"To  those  who  have  gone  deeply  enough  into  the  (lucsihin 
of  electric  welding  such  a  testing  machine  w-ould  not   sn  m 
to  be  vitally  necessary,  but  in  the  shipbuilding  iuduhtrv    jil 
work  of  any  sort  must  be  so  done  as  to  pass  the  appiovnl  .[ 
the   so-called   classification    societies.     Chief   among   thi-*     i- 
the    British    Lloyds,    whose    ultra-conseiTatism    is    blork,    _ 
somewhat   a   wider   use  of  electric   w'elding.     The   priiir;, 
leason    probably   is   that   its  inspectors,   in   widely   sep-.nii 
localities,    naturally    cannot    be    all-round    lechnicians,    :ii 
lacking  some  simple  mcan.s  of  satisfying  thcm!?elves  tliM' 
I'lcctrical  weld  is  .strong,  they  take  the  stand  that  it  is  \\ ' 
and  (iisiipprove  it  or  inndcnni  it.     Some  of  the  most  enin 
specialist's  and  the  best  laboratories  in  the  country  have  i 
attacking  this  problem  for  many  months,  but   they  haM- 
yet   solved   it."     It  is  suggested    that   those   who   have    i  -    > 
on    the   subjeet   communicate   directly    with    Mr.    Dudley,    i  i 
rare   of   Chester   Shipbuilding   Co.,   Finance   Building.    riiil:i 
delphia.  Pa. 

The  Commercial  Value  of  Exhaust  Steam.— lu  /'"" 

of  October  'iiind,  an  a.bstract  is  printed  of  Mr.  F.  C.  lim  I. 
paper  on   thi.s  Kubjexjt,   which   was  read  before  the   Nati'  ii 
.\ssoic.iiUtion   of   Stationa.i-y    Engineei'S  at   (Jinciniiatj    on    s  i 
tember  l'2tli.     The  oi>e rating-cost  dal.a.  from  a  2o<J-H.i'.  i>.l  ''    i 
plaiit  are  given,  .--chowing  the  importance  "f  utilising  evlim 
^team  and   the  need  of  such   economy.     It  is  stated   th;'     • 
saving  in  fusl  of  10  per  cent,   to-day  is  equal  m  moc', 
that  of   20   per    cent."  two  j'ears  ago.    There  is   hardV 
establishment  to-day  where  steam  power  is  used,  where  .c:'. 
exhaust  steam  is  not  required  for  heating  or  drying  or  for 
heating    water.    In    such    concerns    there    is   no   excuse   for 
using   live   steam    at   low    pressure    when    exhaust  steam    is 
available. 
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REVIEWS. 


Telegraphy,  Aeronautics  and  War.  By  CHARLES  BsWHT, 
l^.E.S.E.,  M.Inst  O.E.,  &c.  Pp.  384,  with  Appendix  and 
Maj),    1918.    Loudon  ;  Constable  &  Co.,  Ltd. 

You  might  put  it  either  way  :  "A  Board  of  Imperial  Cum 
uiunications  "  or  "  .\n  Imperial  Board  of  CommuniLations  " 
But  whichevt-r  way  you  put  it,  or  whatevei-  you  oallit,  Ihc- 
need  for  such  a,  tioaid  is  the  main  argviui.-ut  of  Mr.  Bright  .s 
latest  book. 

The  book  is  not  the  happiest  piece  (jf  book-making  \vc 
have  encountered,  because  it  is  made  up  of  addresses  on  the 
same  subject,  or  set  of  subjects,  delivered  at  dili'ereut  places 
and  times,  so  there  is  an  amount  of  repetition  which  at  times 
becomes  irksome.  Also,  Mr.  Bright  cax'ries  the  foot-note 
habit  almost  to  ihe  point  of  a  vice;  nearly  every  page  has 
its  stiing  of  fo<jt-notes,  with  the  result  that  the  symmetry 
of  the  i>rLnted  page  is  constantly  marred,  and  the  sequenci' 
■  jI"  the  argument  frequently  interrupted.  The  book  is  well 
liinled  and  bound,  and  has  a,  good  index.  This  being  said, 
jiicl  these  sujall  criticisms  are  made  in  the  ordinary  cour.sc 
III  the  reviewer's  duty,  purely  from  the  literary  point  of  view, 
III  us  go  on  hj  .say  that  with  Mi'.  Bright's  main  argument — 
llie  need  for  an  luipeiial  Board  of  C-ommunicatious — we  are 
iij  hearty  accord.  In  i-oit  we  wuiild  like  Mr.  Bright  to  pro- 
duce a  book — condensed  to  about  a  third  of  the  present 
viihuue,  with  foot-notes  rigidly  barred,  and  such  side  issues 
:r:  aeronautics  and  war  treated  as  [jart  of  the  general  subject 

-srlusively  devoted  to  developing  the  argument  for  an 
liiijii-rial  Board  of  Oommunicatiuus. 

1  Ijc  I. B.C.,  to  adopt  the  oflicial  slang  of  the  day,  would 
iliiii  with  the  study  and  development  of  means  of  rapid  coili- 
nniiiication  throughout  the  Empire.  The  I.B.C.  would  be  a 
•siat  of  Imperial  General  Stall',  devoted  not  to  the  study  of 
war,  but  to  the  study  of  peace  and  the  development  of 
civilisation  and  commerce  through  the  perfection  and  security 
of  communications.  It  is  a  very  fascinating  subject.  Un- 
doubtedly highly  organised  and  efficient  means  of  communi- 
cation are  one  of  the  greatest  needs  as  well  as  one  of  the  most 
strikmg  attributes  of  civilisation.  Even  the  most  superficial 
traveller  judges  the  stage  of  development  a  country  has 
reached  more  or  less  by  the  efficiency  of  its  communications. 
If  the  roads  are  bad,  the  railways  slow  and  unpunctual,  the 
lX)St  infrequent,  telegrams  long  delayed  and  inaccurate,  the 
telephone  sparse  and  exasperating — then  the  state  of  civilisa- 
tion is  obviously  indifferent.  Big  industrial  commimities 
ike  the  United  States  and  Great  Britain  need  highly  efficient 
■ommuuications,  and,  in  the  main,  have  them,  though  each 
■ountry  has  a  certain  amount  of  leeway  to  make  up  in  some 
directions — the  United  States  in  roads,  and  Great  Britain  in 
telegraph  and  telephone  systems  and  in  electric  i-ailways. 

But  if  great  countries  need  efficient  communications,  how 
much  more  does  a  great  Empire  need  them,  to  bind  togetbei' 
many  parts  stning  all  round  both  hemispheres,  and 
scattered  from  pole  to  pole?  This  is  Mr.  Bright's  main  theme 
—Imperial  communications  occupy  three-quai'ters  of  the  book, 
and  in  Imperial  telegraphy,  cable,  and  wireless,  he  is  well 
Versed,  having  had  many  opportunities  of  gaining  tir.st-liand 
knowledge,  and  having  been  an  untiring  student  of  llie 
subject  for  many  ^eai's. 

The  book  will  interest  all  those  who  are  concerned  in  ti-le- 
graph  engineering  and  in  the  development  of  electrical  coni- 
lunications,  and  it  shoulil  interest  alsi^  tho.se  vi'ho  have  at 
ht-art  the  sound  development  of  the  British  Empue,  which 
may  b6  so  much  aide<l  and  vitalised  by  efficient  conununiea 
tiiius.  It  .should  also  interest  statesmen  and  military  men 
wbo  appreciate  the  strategic  importance  of  communications. 
;a  branch  of  the  subje<;t.  on  which  Mr.  Bright  wrote  a  g(X)d 
deal  before  the  war-.  The  high  importance  of  communica- 
tions has  been  exemplified  to  .such  an  extent  during  these  four 
hai'd  years,  that  it  seems  almost  inconceivable  that  when 
peace  returns  no  concerted  and  persistent  eifort  shall  In- 
luiade  to  put  Imperial  coinmunieations  on  sound  lines  of 
development,  thought  out  in  a.  tnily  Imperial  way. 

The  telegraph  part  of  Mr.  Bright's  book  is  interesting  and 
icontains  many  suggestions  tending  to  improved  methods  and 
piore  broad-minded  organisation.  The  aeronautical  part,  ami 
ithe  section  devoted  to  a  collection  of  addresses  on  the  genera  f 
Subject  of  the  war,  are  a  little  out  of  date.  Mr.  Bright 
served  on  the  committee  which  inquired  into  the  organisation 
of  the  Royal  Flying  Corps  in  191(j,  and  made  many  useful 
suggestions  in  a  special  report;  in  fact  Mr.  Bright  seems  tn 
have  been  one  of  the  hardest-working  members  of  the  com 
rnittee.  The  development  of  the  Flying  Corps,  now  mergeil 
into  the  Pioyal  Air  Force,  has  been  so  prodigious  during  the 
past  two  years,  and  the  art  of  flying  has  reached  euch  heights. 
ad  intricacies  that  this  part  of  the  book  has  now  merely 
1^  historical  interest. 

As  an  engineer  and  traveller,  a  stout  Englishman,  and  a 
^tudent  of  politics,  Mr.  Bright  had  naturally  much  of  interest 

.say  to  his  fellow  villagers  when  he  addressed  them  on  the 

abject  of   the   war   in    general.    This  part  of   the   book    is 

Rutside  the  scc>[>e  of  a  technical  journal,  but  we  cannot  foi- 

kear  froTu  quoting  one  short  passage,  because  it  expresses  the 

ffiews  of  the  great  majority  of  practical  men,  as  follows:  — 

''  The  experts  have  been  to  a  great  extent  subservient  to 
Ihe  will  of  the  inexpert  politii-ian,  which  has,  amongst  other 
Ijhings,  introduc«?d  serious  delays  lat  vital  moments.  'l\> 
Kulty  organisation— or  to  lack  of  organisation — by  the  poUti- 


cians  must  be  laid  the  re.sponsibihty  for  a  far  greater  lo.ss  of 
life  and  treasure  than  need  have  been  or  ought  to  have 
been." 

Handbook  of  Meclianical  and  Electrical  Cost  Data      By  H.  P. 

Gillette  ajid  ft.  T.  Dan.a.     London  :  Hill  Pubhs'hing  Co., 

Ltd.  Pp.  xviu.  +  1,734.  Price  $6. 
This  remarkable  work,  forming  the  latest  of  a  long  series 
of  similai'  handbooks  a.saocJaited  with  the  names  of  the 
authors,  should  fill  aji  important  pla<,-e  amongst  the  engi- 
neer's works  of  reference.  The  authors  claim,  we  believe  with 
justice,  that  it  is  the  .sole  ix*pre.sentative  of  its  class  in  the 
particular  field  c»ucerned ;  and  lor  ai  first  edition  it  covers  an 
astonishingly  wide  lunge,  containing  a  vast  amount  of  de- 
tailed information.  It  is  intende<l  to  be  a  companion  volume 
to  two  others  by  the  same  a.uthors  acting  sepaira.tely,  dealing 
respectively  with  co.sts  of  engmeering  works  and  costs  of  con 
struction  plant.  The  present  volume  commences' .with  a  valu- 
able chapte.r  on  general  economic  principles,  followeii  by  one 
on  depreciation,  rejjairs,  and  renewals.  The  remainder  of  the 
book  IS  devoted  to  tlie  detailetl  cot^s  of  buildings,  mov'ing  and 
installing  machinery,  coal  handling,  power  generation  by 
steam,  gas,  and  hydroelectric  plant,  initial  and  operating  co.sts 
of  electrical  installations,  oveiiiead  and  underground  mains, 
lamps,  motive  ixjwer,  pumping,  cranes  and  conveyors,  elec- 
tric, railways,  Ac.  All  the.se  sulijerts  .iie  ilialt  \\  itii  in  t^ivat 
defciil,  the  data,  being  deri\ed  from  a.tiiiil  |ii:i..tii  c  ;  tin-  pai  Iirii 
faii-s  given  are  by  no  means conlineii  tm-nsis  -  mi  ili.*  riiiitiai\, 
a  vei>  large  pixtportion  <>(  the  matlei-  rtmsists  ol  mechaojcal 
or  eJectrical  daitu.  nhioli.  indeed,  are  helpful  in  deteii'mining 
costs,  but  have,  only  an  hirfire(*t  beajing  uii  that  factor.  The 
liook  i«  freely  illustrateil.  mainly  witli  curve  dia.grams,  but 
many  of  the  figm'e.s  serve  to  show  the  pi-eci.se  character  of 
the  buildings  and  installations  of  which  ]>articulars  are  given 
in  the  text;  for  instance,  one  vei-tical  and  five  horizontal 
.sections  of  a  '2'20-ft.  reinforced-concrete  chimney  aii'e  given, 
with  details  of  the  cornice  and  base,  and  similar  details  of 
a  steel  chimney  400  "ft.  high  are  provided,  together  with  an 
.  account  of  the  methijd  of  erection  of  a  smaller  one.  No 
fewer  than  20  curve  diagi'ams  are  given  for  the  cost  of 
.steam  pow-er  undex  a  variety  of  working  conditions.  In 
connection  witli  electrical  transmissioin  an  interesting  point 
is  brought  out  in  the  application  of  Kelvin's  law,  which 
neglects  the  fact  that  the  .sale  price  of  energy  may  be  ina«iy 
times  the  cost  of  generation ;  henc«  a.  greater  outlay  on 
lojiper  than  is  indicated  by  that  law  is  usually  ju.stified.  The 
lK«ik  is  a  mine  of  information  as  regairds  not  only  engineer- 
ing; piactice.  but  also  the  i>rinciiile8  involved,  and  to  those 
engaged  in  the  design,  lay-out,  adid  in.stallation  of  plant,  tram- 
way \    A.'  ,    it    -^^liiiuld   prove  of   invaluable  pssistance. 


ELECTRIC     WELDINQ.' 


Bv  H.  A.  HORNGH 


Thf,  Ele<-ta-ic  \\'elding  C<immittee  of  the  10meigenc\  Fleet 
CoriKnalion  ol  the  US  SIiill)pmg  Boaad  is  (nm[iosed  nl' 
represcmative.s  (x>veling  bioadlv  the  whol<  field  of  wtldmg 
activities  in  .AmeriLa,  and,  although  elediic  v\ekhni!  has 
l»een  Ihe  subject  of  all  the  inve«itig<itions  up  to  tJie  piesent 
time,  it  is  now  pio|H)*d  to  include  gas  welding,  with  lepre- 
.sentatives  from  all  the  gas  welding  a>»«)(  ijtioils  and  com- 
piiiiies   cDnnectcil    with    this  industn 


Fig.  I.  Fill.  2. 

Fro.   I.— Parti.allv   Completed   Arc-Weldeu   Se,\m,   showi."<g 

T.iiCK  Welds. 

Fig.   2.— Welding   Booth. 

A  very  compriehensive  set  of  symbols  has  been  approved  by 
the  Committee,  and  is  in  daily  u.se.t    The  approved  nomendar- 
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ture  iutioduoes  the  subject  to  the  desigDJng  ami  lalculating 
enguie-t-r,  aud  (fives  hiui  the  instrument  by  iiir-iiii:^  of  which 
he  is  able  to  placr  hii  thoughUs  rapidly  and  Lonveuiently  <>ii 
diawiLg?. 

The  mauufacturers  uf  apparatus  joined  the  prai-lioal  luaii 
iu  the  studv  of  the  pmhleins  of  ele<  tri.-  weldiut-'.  The  iiiaiiii 
lacturer.  iii  his  .-ai;fni.-s.s  l<>  nit-.l  the  probleiii,  uatunUlv 
^iK-ouiilered  many  dilhiulMes.  These  difficuUie.s  increaseil 
until  II  point  w;us  leiicJied  where  he  demanded  some  standanls 
upon  which  bus  app;iratiLS  could  cUarly  be  rated.  'Jlierefore 
the  manufacturer  w-as  only  too  plea-'sed  to  co-oi)cjate  with  the 
Welding  Committ<'e,  and  is  to-day  conscientiously  aiding  in 
strai^'hteuiny  out  the  dilTiculties  in  which  he  was  involved 
prior  to  last  year. 


Kir,,   rt-   .AfiC  WliLDtNd   IN  Flm.  \'ki:ti(:ai,,   and  0VK.1!HKAI 
l''i(i.  •!.— Arc  Wmmunc;   Biulw;  I'Yuns. 

All-  weldint;  in  .■\ineric-a  lias  largely  been  done  in  the 
raili-(xiil  re|>aii-  shops.  It  wais  discovered  that  the  process  was 
iiaich  cheaper,  and  could  be  perfonned  more  rapidly  than  by 
any  of  the  gas  welding  methods,  it  also  could  be  applieil 
without  preheating,  and  in  many  eases  without  the  expen.sc 
of  dis-a-ssemliling  complicafa^il  pieces  of  machinery.  Sj>ot 
welding,  besides  being  u.sed  in  many  different  industries,  was 
sought  for  by  the  railroad  man,  and  there  has  been  built  a 
gondola  car,  which  has  seen  some  seven  or  eiglit  years' 
service.  It  is  interesting  to  note  here  the  dilTerence  in  prac- 
tice between  Great  Britain  and  the 
T'nited  Sta.te.s.  The  former,  knowing 
little  or  nothing  about  spot  welding, 
liad  the  practice  and  application  of  arc 
welding  very  well  under  way;  the  latter 
exacth'  the  rever.se. 

.Apparently  the  attempts  to  train 
(i|)eraitors  were  ]-atlier  cmde,  and  it  was 
^a.rly  obsened  that  the  reliability  of  the 
flectric  weld  depended  substantially 
iipi>u  the  skill  of  the  welder.  There 
e.\jstcd  in  this  re.s|>ect  a  great  deal  of 
groping  iu  the  dark. 

Investigations  were  immediately  un- 
dertaken to  an.swer  the  question 
whether  .spot  wekbng  could  be  success- 
fully accoinphslied  using  1-in.  thick 
steel  plates.  K.xpcrimental  results  showed 
that  jio  dilHculty  was  encountoied  with 
i-in.  and  3-in.  plates.  The  same  re- 
mark apphes  to  J-in.  steel  j>lates.  In 
fact,  the  experimental  machine  was 
successful  in  welding  three  thicknesses 
of  1-in.  j)late,  a.  condition  which  far 
exceeds  the  requirements  of  mer- 
chant sliip  construction.  The  prac- 
tical a.pplication  of  a  large  5-ft.  gap  spot  welder  will  be  made 
at  a  demonstration  of  a  40-ft.  section  of  a  standard  9,600-ton 
ship  to  be  buOt  at  the  plant  of  the  Federal  Shipbuilding  Co., 
K«imey,  N.J.  This  is  the  largest  portable  spot  w-elder  ever 
built.  The  consensus  of  opinion  is  that  the  large  stationary 
spot  welder  of  .5-  or  6-ft.  gap  will  undoubtedly  increase  the 
.speed  of  fabricating  sections  of  standard  steel  vessels. 

The  first  stage  of  this  investigational  work  is  now  almost 
completed.  Sample  welds  of  J-in.  ship-structural  steel  were 
taken  by  a  .special  subcommittee  to  14  different  places  w'here 
electric  welding  was  being  performed.  This  sub-committee 
saw  the  welding  done,  noted  the  conditions  of  cunent,  volt- 
age, eieitrodes,  operators,  &c.,  and  then  prepared  the  welded 
samples  for  tests.  The  samples  were  forwarded  to  the  Bureau 
of  Standards  in  Wa.shington,  so  tliat  the  te.s-ts  .should  be  con- 
ducted by  parties  absolutely  disintere.sted  antl  without  know- 
ledge iif  how  the  .samples  were  obtaine<l.  'Hie  results  of  these 
te.s-ts  showed  a:  i-emarkable  similarity,  especially  wheo  it  i.s 
realised  that  they  were  made  by  several  iinns  with  different 
electrode  materials,  and  under  varying  conditions  of  the  elec- 


trical   circuit.     Practically    all    of    the   welds   pulled   at   ofer 

.'lO.OOOIb.  persq.  w  .  and  several  at  over  60,000  lb  .  the  average 

being  about  5S,0(JO  lb.     On  the  bending  test  one  of  the  samples 

was  bent  to  aoa  a^igle  i.f  78  ileg.   before  a  crack  started,  and 

Unal  failure  cu-cuneil  at  cS(,l  deg.     In  ajioUier  ca.se  the  sample 

was  beut  to  tio  de^.  iieture  the  crack  started,  and  final  failure 

ilid  not  mcnr  until  Sfi  deg.     The  point  of  in4K)itance  here  is 

that   all   the   welds  show<-d   a   reliability    and    .sati.sfactorine,sH 

whic-li  makes  conclusive  the  opinion  thai  oleetrie-arc  widding 

is  applica^ble  for  the  joining  of  .steel   where   the  .strnctur*'   is 

submitt<Ml   to  live   UkkIs,   bending  strains,   static   pr<>ssiii'e,   ()r 

the  like.     The  Sub-Committee  on    Research   is   luirsiiiiig   this 

subject,  and   practical  .samples  are  being  prepared   for  similar 

tests  usiiu!   .'r  and    1-in.  sto(-k   matei-ial.     It  is  also  prcpaj-ing 

various  types  of  joints  in  heavy  plating. 

A   number  (if   other   large-si/<>.   practic-al 

te,<4ts  are  being  carrii-il  out  at  the  present 

time. 

There   has   be<>n    a    large    iiiereast^    in 
output  of  apiKi.r.itiis,  and  it  may  be  iiii 

liesitatirigly    slated    that    there    are    no 

iliHiciiUie.s  in  the  w-ay  of  oJitaining  all 
the  electrical  welding  apparatus  that  is 
needed.  C»irtain  inajiufac'tnrers  who 
were  de<-.i(ledly  of  the  (^pinion  thai 
direc-ft-current  was  the  only  proi>er  c-iii 
i«-nt  to  usit  (or  arc  welding  have  within 
a.  vtiry  recent  |3erii«l  c-hangcd  their  point 
III  view,  and  a.re  uilling  to  admit  that 
alternating  i-iirreiit  may  haxe  certain 
advantages. 

The  pra<-li>-e  in  .\iiieriea  in  ma.iMi- 
facturing  I'stabli.sihme.nts  of  any  size  has 
been  toward  an  increa.'«  in  the  supply 
voltage,  so  thai  very  lew-  large  majiu- 
fiicturing  plants  use  less  than  '2'iO  volts 
dij-ect  iMirrent.  With  this  voltage  the 
only  tvononiical  method  of  transforma- 
tion is  in  the  use  of  a  iiiotor-generatjn' 
s»^t.  The  etiiciency  in  this  c-ase  is  in  the 
iieighbourhixid  of  50  to  60  |)e.r  ci-iil 
I  (isiTlovs.  ^^   jg       po.ssible       lo       usi>       a      siip|il,\ 

voltage  oC  110  volts  with  a  \:iii- 
abli'  resistance.  which  cuts  dnwii 
the  Voltage  to  the  arc  volts.  This  gives  a  very  iXM>r  eCficiencv. 
In  the  case  of  alternating  current  the  .supply  voltage  (-an  be 
reduced  by  a  transformer,  which  will  sui>i)ly,  as  in  tlie  c^ise 
of  direct  current,  a  sufficient  voltage  for  sti-iking  the  art-  and 
a.  .satisfactory  reduction  when  the  aire  has  been  stnick.  On 
the  other  hand,  if  a  low-voltage  alternating  current  is  pi(]- 
vided  a  simple  reactance  may  be  introduced  which  has  .sx)iiie 
(vf  the  same  w-asiteful  characteristics  of  the  resistance  used 
with  the  direct  current.  Tlie  average  apparatus  will  permit 
of  ele(-tric-arc  welding  consuming  about  6  to  S  kw.  per  welder, 


I'm.    o. 
Fi(i.    6. 


Fig.  (;. 
Six-TFON   on-  A    Smoke   St.^ck.     Seam.s   Aiic\\>,i.iii;i). 

MUTAI.,    i-IN.    BOII.EK    Pl,ATK. 
-KXPERlMEiNTAL    PIeAVY-StEEL     Wc.LDING     MaOHINE. 
CdUKENT,    100,000   AMI'S.;    PUESSL'RE,    30    TONS. 

but  if  low  voltage  is  provided  there  are  cei-tain  outfits  which 
will  reduce  the  co'nsimiption  as  low  as  3.5  kw.  per  welder,  or 
even  less. 

Without  entering  into  an  elaborate  analysis  of  the  relative 
costs  of  electric  welding,  it  may  be  broadly  stated  that  there 
is  hardly  any  question  thai  tlie  electric  process  is  cheaper 
than  any  other.  The  same  may  be  said  as  regards  si)eed. 
and  also  reduction  of  man-power.  In  a  recent  discussion  on 
this  subjejct  President  Adams  stated  that  at  one  of  the  Bast- 
em  shipyards  the  totuJ  number  of  parts  on  the  welding  pro- 
gramme of  the  standard  riveted  ships  now  building  at  that 
yard  amounted  to  '2'i.5.000.  The  laibour  cost  for  riveting  those 
pieces  w-as  about  '245,000  dollars,  and  for  weldina  ali(jut 
99,000  dollars,  making  a  -sa.ving  of  I46,0t10  dollars.  But  this 
is  only  a  drop  in  the  bucket  when  compared  to  what  might 
be  profitably  done  in  this  line.  He  stated,  further,  that  in 
cei-tadn  particulai-  instances  the  saving  was  as  great  as  90  i>er 
cent. 

One  of  the  interesting  quesjtiona  discu.ssed  with  some  fer- 
vour by  the  members  of  tlie  Welding  Committee  is  the  advan- 
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tages  of  the  bai-e  and  covere<i  electrode.  Regarding  tbis  di.s- 
cassion  no  definite  facts  ran  be  sta.t«d.  In  England  the 
pi^actice  has  been  to  ii.^^  the  ivovereil  eleotiode ;  the  practice 
in  the  United  States  up  to  tlie  present  titue  has  been  largely 
bare  wire.  Recentls,  .\nierican  investigators  have  disi-overed 
that  there  are  advantages  in  the  covered  electrode,  aud  many 
experiments  are  no«'  being  njade,  some  with  results.  It  L*; 
imixirtaut  to  observe  that  in  tlie  abo\<v-uientioued  te.'^ts  of 
welds,  the  be.st  one  of  the.'Je  .'aniples  was-  made  with  a  coatt-il 
(not  an  asbestos  covered)  electrode  using  alternating  current. 
The  point  in  this  c-as»»  seems  to  le.st  upon  the  question  of 
the  ductility  of  the  weld,  and  it  would  seem  tliat  the  bare 
electi-ode  does  not  make  as  ductile  a  weld,  or  at  Jea.st  one 
as  easily  bent,  as  the  coated  or  coveied  electiTMle.  The  ques- 
tion of  the  du<'tility  of  the  weld  is  one  of  much  imi)oi-t;i.nee 
in  the  application  of  welding  to  ship  constnK'tion,  and  will 
doubtle.<is  be  of  importance  in  other  allied  indu.-<trie-s. 

No  matter  what  the  tyi^e  of  electrode,  its  composition,  the 
kind  of  .shank  matejial  to  be  welded,  or  the  kind  of  a.pparatus 
employed,  the  reliability  of  the  weld  i-ests  mainly  upon  the 
man  who  makes  it.  The  «ork  of  ti-aining  electric  welding 
opei-ators  early  became  a  part  of  the  functions  of  the  educa- 
tion and  training  section  of  the  Emergency  Meet  Corporation ; 
the  men  connected  with  this  work  are  members  ofl  the  Weld- 
ing Committee.  The  objects  held  in  view  by  the  training 
department  are  first  to  give  the  man  intensive  practice  work 
.so  that  he  becomes  a  good  craft.'Sman.  The  methcKls  are 
simple  to  start  with,  as  the  exerci.«e  of  the  right  arai  muscles 
must  become  flexible  enough  to  permit  the  oiJerator  to  give 
the  required  movement  to  the  electrode.  By  a  graduated 
.series  of  exercise.s  this  is  accomplished  in  about  eight  weeks. 
The  man  is  allowed  to  do  production  jobs  in  the  .«hop,  which 
give.s  him  ccjntidence  through  responsibility.  It  becomes 
desirable  at  this  time  to  give  the  man  some  outside  work  on 
ships,  and  where  this  is  practicahle  it  is  done.  The  mart  is 
then  turned  over  to  an  instnictor,  who  gives  him  an  inten- 
sive coui-a^  in  i)edagogics  lasting  fiom  five  to  .six  weeks.  At 
first  sight  it  would  not  seem  necessary  to  so  instnict  a  man, 
but  it  is  not  generally  understood  that  teaching  after  all  is 
itself  a  tratle.  The  experience  with  the  men  in  this  j-espect 
is  mo.st.  intere.sting.  In  nearly  every  caise  the  man  has  re- 
sented this  coui-se  at  the  start,  but  at  the  end  has  tamed 
compU'U'ly  aiound.  and  in  many  cases  has  desired  an  even 
more  extensive  ti~aining.  What  is  really  accomplished  is  to 
give  the  man  the  necessary  confidence  to  impart  the  know- 
ledge that  he  has  gained  to  another  gieen  man.  The  men 
utiiier  training  are  taken  from  the  vaj'ious  industries,  espe- 
(ially  the  shipbuilding  industry,  and  are  certificated  when 
they  have  shown  themselves  to  be  entii-ely  proficient.  The 
o|)enitor  must  be  a  conscientious  workman  or  the  weld  will 
not  be  of  pe.rf«;t  quality.  This  brings  fonvard  another 
jimblem.  nauiely,  a  practical  and  scientific  method  of  testing 
a  welded  joint  after  it  has  been  made.  There  have  been  a 
numl>er  of  suggestions  made  for  the  solution  of  this  problem. 
But  at  the  present  tinje  none  of  these  suggested  methods 
have  been  productive  of  conclusive  results,  and  recourse  must 
l>e  had  to  the  purely  mechanical  methods  of  striking  heavy 
blows  on,  or  adjacent  to.  the  weld,  or  using  a  chipping 
liainmer  and  making  inteiinittent  examinations.  It  would 
.seem  by  far  the  best  procedure  to  make  the  inspector  profi- 
cient in  the  art,  so  that  he  may  closely  observe  the  .welders 
while  at  work. 

The  Committee  early  discovered  .that  the  literature  of  elec- 
tric Welding  was  very  much  clouded  by  mis-statement  of  fact 
or  half-baked  theory,  and  much  of  the  time  of  the  Connnittee 
has  i)een  taken  up  in  dispioving  such  statements.  In  order 
to  spread  the  results  of  this  work  over  all  quarters  a  haiudbook 
is  now  being  prepared  which  will  contain  only  definite- facts 
and  results  of  investigations  as  approved  by  the  whole 
Ciinunittee.  This  handbook  will  be  made  available  to  all 
tho.se  who  detsdre  to  acquaint  themselves  with  the  proper 
means  of  accomplishing  good  and  reliable  electric  welding. 


THE     INSTITUTION     OF     ELECTRICAL 
ENGINEERS. 


Mr.  \.  P.  M.  Ft£Jiixo,  Chauman  of  the  North-Westers 
Centre  of  the  Institdtiox  of  Electrical  Engineers,  de- 
livered his  inaugural  address  on  Tuesday,  November  12th, 
at  the  Engineers'  Club,  Manchester.  Choosing  for  his  subject 
"The  human  factor  in  industry,"  he  remarked  that  the 
vital  interests  of  aU  jjeople  were  bound  up  with  industi-j', 
and  the  future  of  the  electrical  industry  would  lie  one  of 
accelerated   progress  of  admittedly  national  import-ance. 

Post-war  industrial  jxilicy  must  be  characterised  by  that 
boldne.ss.  fi-eedom.  and  breadth  of  outlook  to  which  war  had 
.-ircustijuied  us,  and  many  war-time  expedients  would  require 
to  be  continued  in  the  even  more  exacting  times  of  jieace. 

Ma^iy  problems  in  indu.stiy  were  now-  receiving  attention, 
and  those  of  fundamental  importance  must  be  solved,  if  in- 
dustry was  to  be  built  up  on  a  lasting  basis,  in  the  light  of 
hmdamental  principles.  The  most  imixirtaut  problem  in 
industry  concerned  the  Luma.n  element  in  it,  and  since  all 
ch.inges  in  industrial  life  were  followed  by  a  mental  reaction 
in  the  mind  of  the  worker,  it!  was  essential  that  possible 
changes  should  be  arranged  so  tha.t  this  reaction  would  be 
as  favourably  as  possible. 


Fatigue  was  one  of  the  greatest  dilficulties  with  which  the 
industrial  worker  had  to  contend,  and  to  minimise  excessive 
fatigue  rest  periods  were  requia-ed  during  the  day,  and  all 
overtime  and  Sunday  labour  should  be  made  unnecessary 
Bliminaitiou  of  fatigue  would  result  in  decreased  accident. 
Much  fatigue  sustained  in  industry  was  imnecess-aay,  auJ 
could  be  lemoved  by  caireluUy  .stddying  each  job,  aiiuphlyiuQ 
Some  iuovem«iil.s  and  cu'tting  out  others.  Much  sti-aili  could 
be  avoddetl  by  good  working  conditions,  beating,  Ughting, 
ventilation,  and  sanitation,  by  jiroviding  meihcal  attention, 
(poteens,  &c.  The  development  of  works  committees  would 
preclude  any  ciiticism  of  welfare  work.  Extravagance  iu 
welfare  work  and  violation  of  the  privacy  of  home  hfe  shouUl 
be  avoided. 

Much  could  be  done  i)o  make  the  worker  contented  by  care- 
fully .selecting  hhn  lor  the  work  lie  was  to  do.  So  as  to  get 
the  "round  peg  in  the  i-onud  hole."  Education  slionld  be 
such  a.s  to  allow  vomig  i>eople  to  realise  the  direction  in 
wliich  their  special  abilities  lay,  and,  when  the  individual 
had  taken  up  the  w^ork  for  wliich  he  was  inherently  fitted, 
he  should  have  every  opixirtunity  of  rising  to  the  highest 
ixisation  which  inheiient  c-ajMcity  justified. 

For  six-cial  war  ser-\ices,  psj'chological  methods  of  selecting 
men  had  been  employed.  In  the  .Vmeiican  Army,  jecruits 
had  beea  claiwified  after  examination  a=i  inferior,  normal,  and 
sui^erior  meutiil  types.  The  first  and  la.st  -nere  further  .speci- 
ally examined  with  a  view  either  to  i-ejection  or  to  eniplo.v- 
nient  in  special  caixicities.  In  tkis  country  and  iu  France 
interesting  methods  of  selecting  avi.xtors  had  been  devi.sed. 
in  addition  to  men  for  gunnery,  signalling.  A-c. 

In  all  grades  of  industrial  em4>loyment  .selection  should 
be  followed  by  appioiMiate  training.  In  the  case  of  appren- 
tices this  anight  be  done  in  a  works  .sc-li(X>l  and  in  the  shops. 
Teaching  of  ecoaiomic  prinwples,  hi  addition  to  ordinary 
subjet-ts.  was  .-Hlvoc-ited  as  enabLing  workers  to  understand 
tli<^  facts  about  the  indn.strial  sy-Sitem.  Siwcial  attention  was 
reijuired  in  the  training  of  managers,  and  at  the  University 
of  Manchester  a  new  Diret^toi-ahip  of  Industrial  .'XdminiiJtia- 
tion  had  been  estahlislied  by  a^  few  leading  bu.sdne.ss  firms 
and  the  university  to  pixtvide  univer.sity  courses  in  manage- 
ment. 

The  most  important  i-eqiiiremenit  in  industrial  life  w-as  co- 
operation between  management  and  workers,  and  in  order 
to  secure  thLs  it  wa.s  nei-es.sary  to  secure  the  confidence  and 
tiTist  of  the  human  element.  HL^tory  showe<l  that,  when- 
ever the  human  factor  had  been  ignored  or  oppaseil.  strife 
and  diasatisfaction  had  resulted,  and  all  difiicuUies  in  industrx' 
could  be  removed  without  sacrificing  any  valuable  features 
of  the  existing  system.  The  provisions  of  the  Whitiey  Report 
pI■o^^ded  a  means  whereby  the  legitimate  desu-e  of  the  worker 
to  know  more  about  the  inner  -^vorking  of  his  industry  might 
be   gratified. 

The  Imes  of  advance  in  the  future  would  include  the  main- 
tenance of  high  standards  of  health  and  home  life  for  all 
workers  and  -of  goo<l  housing,  so  tha.t  character  could  be 
developed  in  children.  The  need  for  co-operation  could  be 
instilled  in  the  schools,  and  proper  training  would  be  given 
to  all  grades  of  -n-orkers.  There  would  be  a  free  upward 
channel  of  promotion  for  all  workers  with  the  necessary 
abiUtv.  Managers  would  take  the  human  element  into  ac- 
count and  have  experts  who  .would  study  it  to  guide  them. 

In  conclusion,  indu.'rti-y  requii-ed  a  new  spirit,  a  spirit  of 
patrioti.sm,  and  a  reaJisa.tion  tha*  it  was,  as  the  war  had 
.shown,  a  high  fonn  of  national  senice.  Tlie  material  and 
ethical  asi^ects  of  industry  were  interdependent,  and  the 
mati^'iial  a.spect  was  not  an  end  in  itself,  hut  only  a  means 
to  an  end  which  ,concerned  the  higher  purjioses  of  human 
life.  The  new  industrial  ideal  would  include  loyalty  and 
citizenship,  it  would  promote  a.  love  of  aj-t  and  science  and 
culture.  The  futiue  of  social  reconstruction  lay  in  industry 
rather  than  politics. 

All  members  of  the  community  were  dependent  on  indus- 
trial processes,  and  all  weie  therefore  concerned  in  and 
responsible  for  industrial  progress.  It  would  be  imjxjssible 
to  reconstruct  in  future  without  making  use  of  the  experi- 
ence and  knowledge  and  changed  attitude  of  mind  which 
the  war  had  brought.  We  had  all  suffered  the  same  menace, 
had  shared  common  hopes  and  fears,  been  stirred  by  common 
sentiments,  and  the  time  had  never  been  as  appropriate  for 
embarking  on  a  new  enterprise  demanding  united  purpose 
and  mutual  co-opera.tion.  The  principles  outlined  in  his 
paper  suggested  that  in  the  industrial  sphere,  that  which 
was  ethically  right  \vas  economically  desirable,  and  if  they 
coidd  seize  the  opportunity  now  pre.sented  to  apply  the 
principles,  a  measure  of  life  and  well  being  would  be  a.ssured 
to  the  communitv  w-hich  it  had  never  previously  know-n. 

Aid.  Walker,  moving  a  vote  of  thanks  to  the  Chainnan. 
.said  that  last  .se.ssiou  Mr.  Fleming  outlined  a  method  of 
education  for  the  engineer.  That  evening  they  had  heard 
liow  the  material  produced  under  such  a  system  of  educa- 
tion could  be  best  utilised  within  the  works.  It  was  clear, 
however,  that  those  wdio  went  through  that  c^i-se  of  educa- 
tion would  not  be  content  simply  to  c>l}ey  ordere  or  instrur- 
tions  without  asking  the  wdiy  and  the  wherefore,  it  wa.s 
iniiJei-ative  that  employes  should  be  given  that  amount  of 
know-ledge  w-hich  would  make  their  oix-rations  interesting  to 
them.  He  could  conceive  nothing  more  monotonous  and 
more  destructive  of  the  human  fac-ulty  than  to  be  looked 
upon  iu  the  works  as  merely  a  part  of  the  machine.  There 
was  no  cU>ubt  that  unless  there  was  development  along  tho 
lines  indicated    by   Mr.   Fleming   there   w'ould    be   industrial 
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unrest  ui  ibis  iouuti,\.  ;uul  it  l>«>hoved  those  who  were 
anxiona  for  the  utttioual  piosperity  to  give  heoU  to  the  warn- 
ing couveved  in  the  Obiiniiivu's  address.  He  favoured  the 
ioimatiou  ol  works'  comiiiittee.-i  kii  the  ground  that  they 
enabled  the  workiuan  to  form  some  idea  of  the  dithculties 
which  hifl  supeiJors  had  to  face  Id  the  past  t^he  worliers 
had  only  had  oppoituiiities  6f  duvussin;^  aiuoug  theiuselveri 
theu  supposed  aud  leai  gncvauoes,  and  had  iievei  been  aide 
to  onderstaud  tiieii  tiue  beaaiug  relative  lo  the  or^anisatiiui 
Itself  B\  uleans  of  these  cuiuuiitteeti,  however,  thev  «iiuld 
lie  bruiigiit  face  to  face  with  those  difficulties  aiiil  problems, 
whioh  tliey  would  find  not  so  easy  of  sohitnon  as  tliey 
thought. 

Prof.  Mahch.^nt,  seconding,  remarked  that  the  iniportiince 
to  be  attached  to  the  human  element  in  industry  could  not 
lie  over-estimated.  In  the  past  great  attention  had  lx>en 
l>aid  to  the  efficiency  of  machinery,  and  far  too  little  to  the 
subtle  me<liani.sm  which  controlled  it.  fn  our  technical 
education  Un>  much  stress  had  been  laid  on  the  t<'chuical 
side  of  the  training  to  the  neglect  of  the  human  element. 
wUich.  to  his  miiul,  had  lieen  the  .salvation  of  this  countiy. 
Ife   ajJieeil    with    the    views   exprr.ised    by    Mr.    l'''lcmii\f,'. 


Mr.  ,1.  V.  N1KI..S0N  oj^eued  the  session  of  the  Sooriisu  CifNTKK. 
of  the  I.E.!-;.  at.  (ilasgow  on  November  I'Jth  with  his  inan- 
guiaJ  address  as  cJiairma.ii  to  a  lajge  alttendance,  and  gave 
a  general  survey  of  the  Institution's  a<-tivitie.s  during  the  last 
session,  the  growth  in  the  application  of  ele<-.tiic  |H>wer  iu 
shipyaads  during  the  last  'M  years,  and  re<vnt  applications  ol 
electrical  .science  to  the  equipment,  navigation,  and  jjpopul- 
siou  of  ships. 

On  the  first  point  Mr.  Niel.-»>u  said  it  was  unfortunate, 
but  nevertheJe,^  tiue.  that  this  war  had  undoubtedly  heljjed 
to  hiring  'home  to  tho  iiou-cnginceriiig  populace  the  wide- 
spread ix>we.r  of  the  engineer.  It  had  done  mwe  tlian  yea.rs 
of  peace  could  have  done  tow'ards  improving  the  engineer's 
staitus.  But  there  remained  much  still  to  be  done  by  propa- 
ganda and  leducartion  on  right  scientdfic  lines  to  raise  the 
average  intellectual  level  of  the  people  of  this  country  above 
its  present  low  state.  Engineers  wei-e  partly  to  blame  for 
that  state  of  affairs;  they  had  been  guilty  of  hiding  their 
light  under  a  bushel,  and  the  country  was  unfortunately 
reaping  the  consequences  thereof  to-day  in  the  lamentable 
s|)e(.-.taicle  of  the  wai.ste  an  men,  money,  and  material  through 
disregaii-d,  by  those  responsible  for  the  conducst  of  the  war. 
of  the  te<-hnical  qualifications  of  much  of  the  trained  iutellec*t 
of  this  country. 

.■\ft.-r  a  leference  U^  the  influence  of  the  lu.stitution  on 
Ciovernment  opinion  lin  j'elaitioii  to  que.S"tions  of  nati<iMal 
importance,  ^Ir.  Niel.son  pro<-eedetl  to  a,  cousideratioii  of  the 
growth  iu  the  apphcaitiou  of  ele<;trio  power  to  shipxarils 
during  tlie  last  30  years.  He  ix>inted  out  that  30  yeais  a.go 
eletitineity  was  generated  almost,  if  not  entirely,  for  lighting 
of  workshojis.  wharves,  and  ships  uiider  construction,  and 
even  theu  only  on  a  .^maill  .scale.  To-day  -the  position  was 
entiiely  ditlereiit.  The  demand  foi'  jxtwer  was  iu  the  neigh- 
bourhood of  90  jKir  cent,  of  the  t<*tal  consumption  of  electi-ioaJ 
energy  for  all  purposes  in  .shijjyards,  aud  tended  to  iu- 
cfeuse,  while  the  lighting  load  co'n.tinue(l  rela.tively  ,t.o  diminish 
with  the  intioduutiou  of  improved  and  more  efficient  eom-ce.i 
of  hght.  In  the  case  of  a  certain  slii]iyard.  i")  year.s  ago  the 
total  iiiund«^r  of  motom  installed  was  lllteen.  with  an  aggre- 
gate horse-power  amountiing  to  4(1.  To-day  there  were  over 
IKJO  motors,  aggregating  7iot  far  short  of  J5,00(>  k.h.I'.  The 
largest  motor  which  that  irarfcicular  .^ihipyard  then  jxjssessed 
wa«  one  of  8  b.h.p.  ;  today  mcitors  of  (JOO  u.H.i".  would  s<x>n 
be  iu  o|>eraitioD.  bast  yeair  over  .13  million  units  of  electricSty 
were  consumed  for  all  purposes.  The  steam  engine  had 
ahnost  entirely  disappeared.  It  was  perhaps  in  the  matter 
of  lifting  machinery  tliat  the  greailiest  impix>vements,  both 
in  inci'ea.sed  facilities  for  operation  and  in  the  speetling  up 
of  the  'transixM-t  of  ,material,  had  taken  place  during  the 
perio<l    under   review. 

.^  striking  leature  wa.s  the  increasingly  large  pi-oportion  of 
tlie  totial  demand  for  electric  power  taken  by  air  couipres.sors. 
The  u.^^es  to  which  compressetl  aii-  was  being  put  at  the 
pre-sent  time  in  our  shipyards,  and  the  rate  at  which  the 
demand  was  incneajring.  must,  if  he  was  not  nuich  mistaken, 
be  giving  municipal  and  othei-  authorities  c-ause  for  .serious 
considej-aitioo.  It  had  come  to  his  knowledge  thait  during  the 
last  few  months,  orders  had  been  placed  in  this  country  for 
not  less  than  95,000  h.p.  in.  motors  for  driving  air  compres.sors 
alone.  He  would  like  to  think  that  the  ellorts  which  those 
in  authority  were  eserfiing  to  foster  the  u.se  of  compressed 
air  were  in  every  c-ase  justified.  Whether  thev  were,  or 
not,  the  power  producers  would  at  lea.st  benefit  thereby,'  for 
there  c-ould  hardly  be  any  form  of  mechanical  power  so  open 
to  abuse  and  .so  li.xble  to  be  wasted  as  compressed  air.  at 
lea.st  in  a  .shipyard.  Compressed  adr  was  so  convenient  that 
imless  a  very^  caireful  .supej-vjlsion  was  kept  over  its  dis- 
tribution and  ufcihsation,  losses  bv  leakages  end  abuses  might 
easily  become  a  very  heavy  item  in  the  power  bill  under  that 
pailacular  heading.  .\t  least  that  had  been  his  e.xperience 
.'ind  he  supposed  most  .shipbuilders  woidd  agree  with  him! 
The  application  of  electric  welding  to  f(hii>  construction  ami 
repair  was  being  widely  discu.s.sed  in  shipbuilding  circles  at 
the  pre.seut  time.  Of  coui-.se,  as  had  been,  and  always  woiilj 
continue  to  be.  the  case,  enthusiasts  would  be  fouud  who.se 
zeal  overran  their  knowledge,  prophesying  the  almost  imme- 


diate advent  of  the  shipbuilder's  millennium — the  dawn  of 
the  ilay  of  I'ivetle.'ss  aliips.  Pi-ogress  in  the  appJicartdou  of 
elect.ric  welding  to  the  jointing  of  steel  structural  work  had 
iiudoubtedly  been  rapid  since  the  outbreak  of  the  waj-,  but 
whde  there  weiv  now  in  seivico  some  .small  barges  m  which 
riveted  Joints  wore  entiieJy  or  ahuo.st  entuely  absent,  yet 
it  seeined  very  kuprobable  that  lihe  piesi-Jil  methods  of 
riveting  and  ca,ulking  would  be  immediately  supeLseded  by 
any  other  method.  Kjithusiastic  advo<ates  of  electric  weld 
ing  ought  to  be  content  with  the  progress  that  wad  being 
made  in  applying  it  at  present  as  an  adjunct  to  the  work  of 
the  riveter,  allowing  such  a  period  of  time  to  elapse  as  might 
lie  sutiicieait  to  demonatra.tio  whether  the  electric  weld  wa's 
cj.iKible  of  'withstanding,  equally  with  the  riveted  jodiit,  all 
the  atre.ss«?s  to  which  those  portions  of  a  ship's  .structuu'. 
uiHHj  which  its  safety  and  the  lives  of  its  crew  depended, 
wer<'  subjected.  At  the  prosejit  moment,  expert  opinioai, 
sfcrengtheneil  b.v  «uoh  pi'actdcal  expciiience  'as  it  had  been 
jiossible  to  obtiihi,  was  apparently  against  putting  the  new 
on  an  etpial  footing  with  the  old  method.  The  operaitois 
<Migaige<l  on  that  work  must  be  specially  trained  meji,  ex|H'ri- 
enced  and  cHici<'nt  in  the  use  of  the  sy.stem  employed,  and 
they  must  hiiv<'  eliicient  suiX'rvi.sors  of  proved  ability  set  over 
them.  All  liieans  of  welding  were  alike  in  the  leispieot  that 
the  quality  of  the  work  done  wa.s  not  apixirent  to  the  ey<'. 
and  time  alone  would  teill  whether  the  job  waiS  well  adul 
<'ffi<-iiently  done.  An  inii>ei  fecltly  executed  joint  iu  the  .striic 
tint!  of  a  ship's  hull  might  s|>ell  disaster  to  the  life  of  the 
pa.s.sengers  and   crew. 

I'lliMitrie-aJi!  welding  a.s  an  aKljiinc.t  to  the  riveting  of  wattir 
and  oil-tight   work  laipix-iU'ed  to  ha.ve.  grealt  poesibililries,  adid 
great  economies  could  be  otVected  in  the  amount  of  riveting 
requiivd  for  that  class  of  work,  if  elec^tric  weliliug  was  used 
to  ckkse  the  sejims  and  otherwise  disjjlace  hand  or  machine 
caulking.    From    the    \K>mi  lof   view   of   the   practical   ship- 
builder,  welding  by   the  eloctric-a,rc  process  on   boai'd  siiips 
under  construction  presented  a  problem  which  did  not  appear 
to  have  been  sufficiently  realised  by  those  who  advocated  its 
universal  application.    He  referred  to  the  difficulty  of  screen- 
ing |Off  fi-oou  accidental  view  the  hundreds  of  other  trades- 
men engaged  on  othei-  work  .on  board  ship.    In  a  confined 
and  crowded  space,  the  risk  run  of  eye  injury  by  such  men 
would  he  pa'actically  unavoidable.     Electrical  engineers  were 
natbm-ally  nipre  interested  'in   the   supply  of  power  and   tl«' 
necessad'y  transforming  plant  requiiied  for  that  work  tha.n  in 
the  actual  details  of  welding.     In  that  connection  there  was 
room   for  careful  and  independent  investiga'tdon  to  dotei'mine 
the  mo.'Jt  suitable  system  and   pressure  of  supply  for  electric 
welding.     tVdisiderahk'  divensiity  of  opinion  existed  at  )>re.-ient 
on  that  isubjei^,  more  'particutoiy  with  regard  to  the  |>re,ssure 
iiei-es.t^ary  to  majntad.n  tihe  a.rc  and  to  overconre  the  resistance 
of    the   insulating    lliix    coveiuhg   the  electrodes.      When    one 
inaiiufiicturer  contended  tha.t  wliiLe  30  to  40  volts  were  taken 
uj)  in  the  a.rc.  VKl  to  110  volts  must  be  supplied  *o  enable  that 
arc   to   be   properly    maintained,    another   manulaotUirer    \va,s 
equally    emphatic,    that    that   extra    pi'essure    represented    so 
miuh    iKvdIe.ssly     waisted    enei'gy.      There    was    considerable 
.sco|je    for    iiide.|>i-n(leiit    research,    which    might   very    well    lie 
undertaken   by   the   Kesoaiiili    ( 'imiinittee  of   the  Institution. 
Dealing    with    electric    jiioiiiiLMnn    of    ships,    Mr.    Niel.'wn 
said  that  wliile  electric  pro|)ulsi<iii   had  its  beginning  in  this 
country, 'we.  had   ahowed  its   devchjpment  to   be   carried   on 
by  others.     In   ixirticular,  America  had  tarkled   tliMt   proldeiii 
in  no  half-heairtad  faisliiou.  and  already  tliere  were  thousajids 
of  eleotrictal  hor.se-powor  in  turbo-geuoi'ators,  eithejr  installed 
or   being   built   for   instaUation   on   board  ships  of   the    U.S. 
Tv'avy.     He    h.'ul    been     unahle    to    asce.rtadn    whait    was    the 
a,«tual  number  of  elc,jri,:ill\  |H(;[)elled   ships,   built  or  ahout 
to  be  built,  on   the  .ilin    -id.-  of  the  Atlantic.     There  wei^ 
at  least  two  mercliaiil    slrMim-rs  of  1'2,.500  tons  displacement 
now  undeu"  construction  in  tlie  United  States,  each  of  which 
was  to  be  eleotiically  propelled  by  two  motors  of  1,000  h.p. 
That  was,  of  course,  quite  a  small  propasition  in  comparison 
with  what  the  American  naval  authorities  had  in  hand,  and 
it  was  very  significant  of  the  iconfidence  which  our  .'\merican 
friends,  rightly  or  wrongly,   placed  in  that  means  of  marine 
propulsion,  that  one  electiic.-il  iiKnuiracturiug  firm  alone  had 
on   order   complete,  equipment.-    lui    tiiriio-electric   propulsion 
for   no  less   than   .seven    battiohiiis  and    fom   battle-t.'ruisers 
of    an    aggj'egate    shaft    horse-power    not    far    short    of    one 
miUiou.     The    battleships    wove  of   37.000   s.H.P.,   3-2,000   tons 
displacement,   and   'iih  knots  speed ;  while  the  baittle-cniiseii-s 
were  of  180,000  s.h.p.,  40.(KJO  tons  displacement,  and  34  knots 
speed  on  trial.     Botli  the  battleships  and  the  battle-cruisers 
w'ere  designed  'to   have   foiu'    proiK'Uing  motors,   each   motor 
being  in  a.  .separate  compartment,  but  while  the  power  units 
in  the  fonner  were  two  in  number,   fom-  turbo-al  tenia  tors 
were  to  be  provided  in  the  latter. 

In  the  event  of  electric  propulsion  malring  .headway, 
tliree-pha.se  alternaiting  current  was  certahi  to  follow  ais  a. 
general  sy.stem  of  distribution  for  anxihary  power  and  hght- 
ing,  and  where  large  motors  w-ere  required  to  operate  such 
auxiliary  maichinery  ais  c^a.pstans,  winches,  steering  gears, 
and  similar  reversible  machinery,  the  electro-hydraulic  sy.stem 
ol  ixjwer  transmis-sion  in  comhination  with  squin-el-ca.ge  in- 
(lu(-tion  motors  would  i'onn  an  ideal  arrangement.  For 
forced  draught  boiler-room  fans,  where  a.  direct-coupled, 
adjustable-speed  motor  was  required,  direct-current  motors 
Would  probably  still  be  found  the  most  .suitahle  type.  The 
fiituiv  held  out  great  ixi.ssi  bill  ties  for  an  ever  inereaaing  uae- 
fulness  for  electric  iiowei-  on  board  ships. 
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SCIENCE     AND     THE     FUTURE. 

At  tile  oi>euiug  uitetiiig  ol'  the  session  of  l.ii«  Royal  Societt 
riF  Arts  the  Chainnan  of  the  Oouixal,  Mr.  A.  A.  Campbbu. 
BwiNTON,    F.K.S.,    delivei-ed    aa    intoret^ing    addieee,    from 

■sihii-b  T»e  maJse  the  following  extracts. 

In  tlie  futiirt-.  if  (.be  industries  of  this  couol-ry  are  to 
floarish  in  the  fa^c  of  tlic  •srorid's  torn  petition,  it  is  above 
all  things  neoessaj-y  that  science  ssboiild  play  a,  great^pr  part 
iQ  them  that  it  ha.s  done  in  the  past.  In  arriving  a.l  tffe  lon- 
ditioD.s  that  a.re  desirable,  maiuiiiacturere  will  re<fi)ir<;  all  tbe 
help  they  am  get,  and  especially  they  should  he  abk  to 
look  for  atwisrtance,  from  the  Govoruruent  of  the  countrj'- 
Much  in  this  dire<.-tiou  is  already  under  way.  Whatever 
hiifflR.  tiowever  large,  the  Government  can  be  induced  to 
f^jiend  in  pi-on/oting  the  applicaitdons  of  science  to  industry, 
providetl  the  e.tpenditiire  J*  wiwlv  directed,  will  quickly 
hipny  tttem.selves  roany  t/imes  over  by  the  inci'ease  of  pro- 
«ppritx-  that  tlK'v  are  certadB  to  bring  about.  At  the  same 
lliiu',  let  M  l'<;««.r*^  of  Goveranjcnt  conti-ol.  which  in  the 
long  lun  is  almost  surti  lo  result  in  pohtical  interference, 
a  lid  t'oiasecjuent  disast-ei-.  AH  eApeiieiice  goes  to  prove  this, 
atiil  not  least  tile  experience  that  has  been  gained  during 
the  past  four  veal's  of  war.  Sigu.^  a.re  now  not  wanting  tbati 
at  length  the  claims  of  science  in  «?3ucation  arc  heginntng 
til  ht^  i-tcrrgnised. 

riicrtt  is  OB^  metIio<l  of  acquiiing  a.  scientific  educafom 
to  which,  in  my  opitlian,  not  nearly  enough  attention  is 
paid.  I  refer  ti>  the  private  reading  of  technical  books  and 
of  periodic  scientific  literaiture.  In  the  past  many  of  our 
leading  scientific  men  have  owed  their  education  alnaost 
entirely  to  this  method.  It  is  not  within  the  power  of  ma-ny 
\oung  meft  to  buy  books  to  any  great  extent,  and  scientific 
literaitnr^  is  not  only  expensive  liut  is  notoriously  ephemeral, 
bccoiiunji  lapidlv  (>iisol«>te  and  comi:>;iratively  valueless.  Most 
of  the  large  scientific  libr.'tries  such  as  are  possessed  by  the 
various  engineering  institutions  and  other  scientific  societies 
are  only  a<icessibIo  to  their  meiobei's,  and  even  then  only 
duiibg  hours  whiich  to  a  large  extent  preclude  their  use  by 
those  who  (lave  to  earn  tJieir  livelihood.  Whenever  possible 
these  libraries  should  be  kept  open  on  Saturday  afternoons 
and  in  the  evenings.  Members  of  some  of  our  leading  en- 
gineering institutions  complain  that  their  libra^rics  are  useless 
to  them,  as  they  are  only  open  at  houi-s  when  they  are  per- 
force otherwise  engaged.  I  am  sure  that  some  improvement 
l:;  fkissiblc  in  this  respoot ;  but  what  I  am  anxious  paaticiilarly 
to  put  forward  is  the  dcsiraibOity  of  tbe  establishment  of  lend- 
ing hbraries  from  wliic.h  all  tbe  latest  (scientific  works  could 
be  obtained  under  suitable  ajTSingeroents.  Tbe  Institution 
of  Electrical  Engineei-s  ha«  of  reeent  years  instituted  sudi  a 
lending  scientitic  library,  but  only  to  its  own  members  and 
on  a.  compa.ratively  small  scale;  but,  of  coui'sc,  t<i  be  of  any 
Wide  use  such  an  aiuiangement  must  be  on  a  lai-ge  scale  and 
throughout  the  counti-y.  It  is  suggested  that  something 
more  in  thi«  direction  might  I>e  done  by  the  Patent  Office, 
whicli  ha.5  large  funds  available  entirely  derived  from  the 
fees  i>aid  to  it  by  inventors.  It  is  imixis-sible  also  to 
exjiggei-ate  the  utility  of  public  or  semi-public  lectures  on 
scientific  .ind  technical  subjects  in  spreading  knowledge  in 
tbcse  subjects  and  stimulaiting  curiosity,  thought,  and  in- 
vention. It  is  by  such  [wpular  lectures  that  general  interest 
in  science  can  be  roused,  rather  than  by  more  strictly 
scientific  dissertafnons. 

ITiere  have  been  those  who  have  thought  that  scientific 
discovery  would  before  long  came  to  a-  stop  owing  to  the 
doaj-th  of  subject-matter  and  to  the  hmitations  of  the  human 
intellect.  Nothing  could  be  more  erroneous  than  this  idea. 
for  the  reason  that  every  new  discovery  and  invention  opens 
up  the  path  for  others,  and  thus  the  scientific  horizon  surely 
widens  year  by  year.  So  far  from  discovery  and  invention 
l>eing  hkelj'  to  come  to  a  stop,  both -are  sure  to  extend  at 
a  ra.pddly  increasing  rate,  pa.rticularly  if  we  have  more  science 
taught  to  young  people  and  greater  cncoura.gement  given  to 
scientific  workers,  with  consequent  additions  to  their  num- 
bers. In  the  comparatively  new  fields  of  radio-activity, 
electromagnetic  radiation,  s>-ntbetic  chemistry,  chemi<^ 
ca.talysis,  electrical  osmosis,  photo-electricity,  and  corpuscular 
matter,  to  mention  at  random  only  a  few.  the  prospect  seems 
practically  illimitable.  Moreover,  new  materials  vrith  new 
properties  afford  fresh  means  for  pursuing  research.  We 
have  also  new  mechanical  appliances  of  all  sorts,  and  new 
methods  which  enable  us  to  obta.in  on  the  one  hand,  in  the 
electric  furnace,  temperatures  appiioaching  in  heat  to  that  of 
the  sun,  and  on  the  other  hand,  in  special  refrigerators  to 
cold  quite  near  to  that  of  space  and  of  the  absolute  zero — 
tempejutures  both  high  and  low,  quite  beyond  reach  only 
a  few  years  ago.  .\gain.  we  have  lea.rnt  how  to  apply  pro- 
digious meobaTiical  pivssures  and  how  to  obtain  gaseous 
vacua  on  unpiiecedeintcd  .scales.  We  can  piTidiice  and  employ 
electric  currents  and  pressures.  aj]d  both  electric  and  mag- 
netic fields,  of  inten.sitioK  previout'ly  unknown,  and  measure- 
menfe  of  all  kinds  ca.n  be  made  with  a.  delicarv  and  an  .ac- 
curac^  almost  beyond  belief  If  we  turn  from  pure  science 
ajid  its  posabihties  to  inventions  and  the  science  tha-t  is 
applied  to  utiMtanan  u.-;e3.  here  agaan  the  effects  we  cumula- 
tive, both  discovery  acd  invention  asasting  to  bring  still 
further  invention  within  our  reach 

During  the  past  five  years  tbe  improvements  made  in  wire- 
less telegraphy  and  telephony  have  been  very  important,  but 


as  yet  it  is  not  admissiblo  to  discuss  them.  One  matter, 
howevea",  within  pubhc  knowledge  is  the  increasing  amount 
of  news  that  we  get  in  the  papers  that  appears  under  tb« 
heading  of  "  Per  Wireless  Press."  Wireless  telegraphy  ap- 
pears to  be  developing  at  last  in  what  has  always  appeared 
to  me  to  be  its  proper  tjeld,  which  is  not  so  much  to  coro- 
niunioate  between  one  mdividual  and  another,  but  rather 
for  the  communication  of  intelligence  broadcast  over  the 
earth.  Printing  telegraph  instiuments  operated  by  wire,  that 
record  sporting,  parliamentary  and  general  news,  have  long 
lieen  lamiuar  obj©ct.s  in  clubs  and  hotels;  there  is  no  i-eaeon 
at  all  why  similar  printing  in.strume.nts  should  not  be  operated 
by  wiixiless  means,  not  only  in  la.rge  cities,  but  throughout 
the  c-ountry.  Special  transmitting  sta.tions  using  different 
wavc-icngtbs  could  send  out  the  mcssa.ges,  while  .-^para.te 
pi-ititing  maohines,  tuned  each  to  I'esiKind  to  the  wave-length 
of  ;)  pa-iidcuW  transmitter,  at  each  required  point,  would  • 
receive  and  record  them. 

For  the  .distribution  of  news  to  the  Press  nothing  could 
be  better  or  wore  economical,  while  tlieix>.  is  no  reason  why 
clubs,  hotels  and  private  houses  everywhere  should  not  alao 
be  thus  supplied  with  the  latest  intelligence.  In  wireless 
telegraphy  it  costs  no  moi'e  to  send  signals  to  a  thousand 
receiving  stations  than  to  a  single  one,  and  there  is  practically 
no  limit  to  the  number  of  the  stations  that  can  simultaneously 
reoeive  signals  from  a.  single  transmitting  station.  At  amy 
rate  a.s  concerns  an  area  no  larger  than  Western  Europe 
and  the  British  Islands,  it  is  well  within  the  range  of  prac- 
tica.bility  at  the  present  time. 

Great  things  are  at  preaent  being  foretold  as  to  the  marvels 
that  we  are  to  see  in  the  way  of  the  electric  distriliution  of 
energy  throughout  the  whole  countrj'  from  a.  small  numbei' 
of  giant  generating  stations.  Great  improvement  over  our 
present  parochial  methods  is  no  doubt  passible,  but  let  us 
not  be  too  sanguine.  Some  of  the  most  experienced  authori- 
ties arc  of  the  opinion  that  the  hraits  of  economical  genera- 
tion and  distribution  are  alre«i.dy  being  reached  in  the  ca<se 
(if  some  of  our  larger  systems,  and  that  when  we  get  above 
tens  of  thousands  of  hors<^-power,  the  step  to  hundreds  of 
thousands  does  not  effect  more  than  a  small  iieroenfage  of 
.saving,  either  on  first  cost,  or  in  cost  of  working. 

No  one  knows  what  improvement  is  yet  to  be  obtaaned  in 
the  conductivity  of  met«ls  by  further  purification,  and  especi- 
ally by  frecdng  them  entirely  from  occluded  gases.  Electroly- 
tic copper,  which  is  .s[K?cially  puie.  has  already  a  conductivity 
nieasura.bly  in  excess  of  what  was  obtainable  by  the  older 
methods  of  refining,  while  it  ha>s  been  found  that  in  the 
case  of  palladium  the  extraction  of  the  occluded  hydrogen 
inat<^rially  improves  the  ccHiductivity.  Possibly  similar  treat-  * 
mcnt.  might  lead  to  inpoi'ta.nt  re.s-ults  with  other  metals.  The 
..-ubject  is  .still  largely  unexplored,  but  if  any  pract-ical  method 
loulil  be  devisied  foi-  diminishing  the  resistance  of  conductcn^, 
it  w'ould  be  a  most  important  matter,  as  the  enonnous 
amount  of  clipper  at  present  required  for  any  very  la.rge  and 
widespread  scheme  of  electiical  distribution  presents  a  very 
leal  difficidiy. 

It  would  be  ra^  to  deny  too  a.bsolutely  the  pos.sibility  of 
the  wireless  transmis-sion  of  electrical  eijergy  in  bulk.  The 
fact  that  enoimous  quantities  of  energy  come  to  ns  in  this 
way  from  the  sim.  with  a  transmission  density  that  nea.r 
the  sun's  surface  is  immense,  shows  what  tbe  ether  is  capable 
of  doing.  Perhaps  it  may  be  found  that  though  electro- 
magnetic waves  cannot  be  driven  to  go  exactly  and  only 
where  it  is  wished,  they  can  possibly  be  led  there.  It  is  a 
problem  at  present  beyond  our  ken,  but  so  many  marvels 
come  to  pass  that  one  can  never  be  sure  of  what  may  be 
brought  about,  provided  always  tha.t  no  natural  law  gtejids 
in   the  way. 

By  far  the  most  important)  requirement  of  mankind  is 
energy  in  its  various  forms.  Nearly  all  our  energy  comes  to 
us  dir-ectly  from  the  sun,  only  a  very  small  proportion  of  the 
whole  is  intercepted  by  the  earth,  but  even  so,  the  supply 
that  the  earth  receives  amounts  to  some  200  biUion  horse-  -^y^ 
power,  or  on  the  average  to  <aoTne  d.OOQ.nOO  tt  p  per  sqii^.Tg  X,, 
mile  of  that  portion  of  the  earth's  surface  that  is  exposed  not  / 
too  obhquely  to  the  sun's  .rays.  Sooner  or  later  our  coal  will 
all  be  used  up,  and  mankind  will  have  to  depend,  no  longer 
upon  the  stored  energy  of  bygone  aeons,  but  on  the  sun's 
actual  daily  supply.  Unfortunatoly  nothing  better  than  the 
heat  engine  has  hitherto  been  discovered  to  turn  our  coal 
and  oil  into  mechanical  work.  ^lethods  on  the  principle  of 
Groves's  gas  battery,  which  gives  electric  energy  directly 
from  the  oxidation  of  hydrogen,  and  others  in  which  sohd 
carbon  is  used  as  the  oxidised  element  in  a  primary  electric 
battery,  were  at  one  time  considered  hopeful,  but  have 
accomplished  nothing.  The  thermopile  has  proved  up  to 
now  a  most  ineffective  appliance;  has  anyone,  however,  of 
late  years  investigated  the  thermo-electric  properties  of  all 
the  new  metals  that  the  electric  furnace,  and  other  novel 
metallurgical  pro<'<^.,saes,  have  recently  provided,  and  of  the 
allovs  that  these  rviW  raa'ke,  a)nd  does  anyone  know  hofw 
thpnni>iunctions.  made  of  these  oi-  of  the  older  maitierials. 
whofK'  properties  we  are  acquainted  with  at  ordinary  tern 
peratures.  would  behave  at  temperatirres  so  low  that  all 
electrical  resistance  virtiiallr  disappears'^  Here  are  problems 
for  the  ph'-jicist  and  .-hcmist  which  have  great  possibihties. 
Watesr  power  is  insuffiaent  to  take  the  place  of  coal,  white 
the  power  of  the  tides,  which  is  enormous,  would  appear 
impossible  to  turn  to  practical  use.  except  a>t  a  cost  which 
IS  altogether  prohibitive.  The  quantitv  of  oil  that  appears  to  be 
obtainable  is  only  a  very  small  a.mount  compared  with  coal. 
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WluMi  tlirref(WC  tli.^  I'oal  i.-;  oxliaiist<-cl  it  would  s*^eMi  that 
ill  the  uiain  recours-  will  have  to  I'O  had  to  the  eiiormous 
tl.x)<l  of  solar  radiant  energy  that  is  cantinnally  fallinR  on 
the  earth  and  the  proJ>lem  is  how  this  «in  best  l>e  iitihse<l. 
The  nii«-t  <>1>\  ious  method  is.  of  coiir«\  to  grow  plants,  stiinu- 
litin-  thrill  in  vverv  way  that  scdence.  can  devise;  most 
likclv  it  wUl  he  l>est  to  cultivate  plants  that  store  t.lie  solsiJ- 
eiiergy  in  the  form  of  .s-twrch  and  susar  which  can  l>e  a^n- 
vorte<i   into  aJroliol.  _  ,•     ,     ■     .v  •     i 

\.<;  howevor.  ve^ietaition  is  nn  exceedingly  inethcieiit  .iccii- 
iiiulalt<«-  lor  the  storage  of  solar  energy,  and  as  there  is  tlie 
further  inetficicncv  of  the  hesit  Ipngine  to  lie  taken  into 
luwiint  before  ine*"hauical  ix)wer  i-in  be  realise<l.  there  an^s 
the  niKvAion  whethex  science  cannot  devise  some  more  efli- 
ciont  an. I  dilTerent  method  of  .onvertang  solar  radiation  into 
work  Solar  engines  have  never  .'i<i  far  proved  commercially 
pnictii-able.  even  wiiere  coal  is  exceedingly  dear.  Ha.ppily 
^.ilar  heat  engines  do  not  exhaust  the  possibiJitaes  of  tlie 
ia«>  'llic  direct  transformaition  of  radiant  energy  into 
.■hemicai,  oi-  cveji  into  electri«i.l  energy,  is  Tiy  no  means 
iinp<*Nible;  Beequerel  >;lio\ve(l  some  M^  years  ago  how  radiant 
cnorgy  coiild  be  transfonne<l  into  electrical  enorgy.  Tliero 
do  not  appear -to  be  any  theoretical  objections  to  success, 
nor  to  much  higher  eflicie.ncies  being  olitained  in  this  w>y 
than  bv  organic  mea.ns.  No  doiiI>t  the  laws  of  thenntv 
dynamics  aipplv  to  all  photochemical  actions,  but  a.s  tlie 
tempeirature  of  solar  i-adiabion  is  so  very  gi-cat  this  is  of  no 
large  importance.  Here  then  in  photo-ohemisfcry.  perhaps  in 
photo-electric  chemistry,  we  have  probably  the  most  impor- 
tant prolilem  tlia*  the  'science  of  the  future  has  got  to  solve. 
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he;iting   elements   for   kindlin^^."     R.    K.    fluATiN.      Novp 
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tS.WII.  •'  l-.letlric.il  healing  atd  cooking  apparatus."  C.  G.  NoBBS  &  \V. 
\V.   NoBBS.     Novcr.ilxrr  18th. 

18.892.  "  Dyn.imo-elcctric  machines."  N.  C.  F.  Jensbn  &  M.  J.  li. 
TiLNBV.     November   18th. 

IS.Sn.'i  "  Direct-driven  electric  lighting  apparatus  for  cycles,  &c."  C.  K. 
DlilAUX.      Noveinber   18th.      (France,    November    16th,    1917.) 

IR.iKW.    "  Sparking  plugs."     I),   .\ndebson  &   D.   D.H'ONtE.     November  ISth. 

18.908.  "  Electro-Uiermal  arsenic  refining  and  manufacturing  furnace."  H. 
J.   Wilson.     November  18th. 

18,91.5.     "  Wireless   signalling   apparatus."     A.    A.    H.\i:L.      November    18th. 

1«,916.  "  Electrically-heated  strips  or  pads."  W.  H.  K.  Murdoch.  Nov- 
ember  inih. 

18,938.  "  Electric  switches."  C.  C.  Gakk.wu,  A.  11.  Ratlin,;  S:  A.  1-. 
Skaklb.     November  ^9lh. 

ISn.'it.  "  Magncticallv-opeiated  Mmliircontrolling,  ^c..  switches."  J.  M. 
r<.»Ki.t.  &  }i.   Cox.     November    19lli. 

18  9.11  "  Eleilric  switches  or  i  ircuit  iiit<.rruptcrs."  Hritish  Westini.- 
HocsE  Electric  &  Masi  facturini;  Co..  W.  A.  Coates  &  \V.  B.  Dalh.  Nov- 
ember 19th. 

18.9.')S.  "Automatic  telephone  syslems."  Automatic- TELKriiONK  Manufac- 
TCRlNr.  Co.    (Automatic    Electric   Co.,    U.S.A.)     November    19th. 

I8.9.i7.     "  Electric    dynamos."      D.    .SuciiosTAWER.      November    19th. 

18,9.'i8.  "  Method  of  producing  electricity  and  mechanical  power  liy  prriiia- 
neni    magneto."      I).    Suchostawer.      November    19th. 

18.979.     "  Electrical    heating   elements."     A.    VV.    Kimbkr.      November   l!llh 

18.988  "  Dvnamo-cleclric  m.aehines."  II.  VV.  DeNTOK-lscilAM  (A.  K..1I. ). 
Novcmlxr    19th. 

19,00(1.    "  Dynamo."     J.   VV.   AsiiioN  &  J.   H.   Aston.     November   I9th. 

PI.TO.!.  "  .Shuttles  lor  uifaving  in  electrically-sioppod  looms."  H.  Jowi:tt. 
November   20th. 

19,015-  "  Device  for  electric  illumination  (or  llicatrical  and  stage  eflecls." 
T.    H.    RocilFORU.      Novemlwr   20lh. 

19,021.    "  Sparking    plugs."     H.    K.    VVilks.      November    30th. 

19,031.  "Electrical  transformers."  J.  VV.  IIowabd,  I..  D.  Moriijew  and 
Siemens   Bros.    Dynamo   Works,   Ltd.     November  20th. 

I^,0;i7.  "  Driving  magnetos  for  internal-combustion  engines."  J.  Dav. 
November  20th. 

19.040.     "  Electric   light    fillings."     J.   A.    L.    Oimblettg.      Noveinl.cr  20th. 

I9,0.'»8.  "  Switch-tvpe  incandescent  lampholders."  N.  Collins.  November 
20lh. 

I9,0fi9.    "  Flashlamps."     M.    F.    Williams.      November  20lh. 

19,099.  "  Mounting  electrical  apparatus  in  frames  or  cases."  H.  B. 
Prentice.      November  21sl.  * 

19,122.  "  Magnetos  for  internal-combustion  engine^."  D,  C.  Dingluv  and 
G.    .Maior.      November   21sl. 

19.136.  "  Device  for  fixing  and  holding  shades  for  incandescent  and  elec- 
tric  lamps."     A.    K.   Fiddes-Stokes.     November  21st. 

19.145.  "  Names  indexes  for  attachment  to  telephone  instTuments."  J.  I.. 
Scott.     November  21st. 

19.14fi.  "  .Mternating-currcnl  metallic  air-cutting  aiid  welding  apparatus."* 
C.   J.    HoLSGAC.     November  2Ut.     (U.S.A..   September   21st.) 

19,U7.  "  Electric  arc  welding  and  repairing."  C.  J.  Holsgao.  November 
21st.     (U.S.A..  June  llth.l 

19.130.    "Electric   rela>^."     A.   M.   Low.     November  21st. 

19,152.    "  Signalling   apparatus."     A.    M.    Low.     November  21st. 

19.179.  "  Obtaining  single-phase  alternating  currents  of  various  periuilici- 
lies  from  existing  three-phase  systems  oi  anv  ppiir-Iirih  ."  A.  M.  'I'avlor. 
November  21st.  i 

19.180.  "  Elccliical    roctel    cc.nne.ii  .vember   Slsl. 
19,193      "Method    lor    recording    v,.,  wireless    l^lc. 

graphy."     A.   ].   Gill.      November   ffin.i 

19.194.  "  Relay   contacts."     N.    P.    Hinton.      November   22'^ 

19.195.  "System   of   wireless   direction   finding."     N.    0.    Hv 
ber  22nd. 

19,205.     "  Holder   for   use  in   electric  arc   welding."     G.    Dearle.      Nov  ember 


19,2.'>(j.     "  .Armature   winding   machine."     L.    E.   Wood.      November   22nd. 

19.;t05.     "  Magnetos    of    internal-combuslion    engines,    and    driving    provision 
therefor."      R.    S.    VViialev.      November   23rd. 

19,311      "  Electrical    switches,    starters,    and    controllers."      R.    II.     tlAllBoUR 
AMI   IL   R.   C.    Partridie.     November  23ril. 

19,317.    "  Electric    time    switch."      Landis    &    CvR    Aki.    I'.es.      November 
23rd.     (Switzerland,   December  18t1i,  1917.) 

19.323.    "Combined  electric  light  fillings  and  ceiling   t.iii."     M.   J.    Kailim. 
&   II.  W.  RoBElils.     November  23rd. 

19.;t2«.     "  Ulilisalioii    of    wind    |«,»,r    for    geri.ralioil    ol    .I.Ui 
Ki.AD.     November  23rd. 


II.    J, 


PUBLISHED   SPECIFICATIONS. 

The  number^  in  parentheses  are  those  under  which  the  speciritatioiis  will 
Ik-  printed   and' abridged,  and   all  subsequent  proceedings  will   be   taken. 

X9X7. 

Ill,9ti2.     ELKCrRlL.\L    switches.      E.    L.    Rankin.      Jul\    3lllli.    1917.      (I.ognal. 
.i|.plicalion   17,311/17.)     (120,223.) 
U,038.    ClRCUlr-bARTKlNi;   devices.     C.    Longlii.     July   ;!lst,    1917.     ( 12(1,22 1  ) 

13,070.      MACN£rO-KLI-:CTRIC        ignition        apparatus        for        INTKRNAL.GOMBUS1ICIN 

ENGINES.  M.I..  .Magneto  Syndicate  S:  C.  K.  lluUe,  March  12th,  1918 
(120,229.) 

15,612.  Cooling  arrangisments  for  dvnamo-eleciric  machines.  P.  A.  II 
.\lossey.  H.  C.  E.  Jacoby  A  Enclosed  Motor  Co.     October  26lh,  1917.  (IJIl.iJll  , 

15,Z3().     High-tension     i>V.stuibutors    for    the    ignition     in     mulii-cw.inhi.k 

lNTEKN,\i.-C0M»li.ST10N     ENGINES.        Akt.     Gbs.     BrOWU,     BoVCri     Ct     Cic.        NnVcMllirr 

Ulh,   1916.     (111,655.) 

15,970.      ElBCTRIC    plug    for     STEAMSIIir,     FACTORV.     AND    GENERAL    USE.        1;.     II. 

Kcllcy.     November  2nd,   191?^     (120,258.) 

16,024.  Telephone  transmitters.  S.  G.  Brown.  November  2ii.I.  l:iir 
(120,260.) 

16,053.  Electrical  resistance  elements.  C.  G.  Nobbs  &  Falkiik  lii>ii  Cn 
November   3rd,    V.IU.     (130,263.) 

I8,."i97.  X-RAV  tubes.  British  Thomson-Houston  Co.  (GeiMiral  Ehxtric  Co., 
U.S.A.)     December   14lh,   1917.     (120,295.) 

19X8. 

1,897.  Engine-starting  devices.  A.  li.  White  (Daton  Engineering  Labc^ra- 
lories  Co..  .U.S.A,).     February    1st,    1918.     (120.312.) 

2,573.  Constrljction  of  ventilauno  fans  for  electric  motors.  W.  !•', 
Higgs.     February  13th,  1918.     (120,320.) 

4,091.  Electrcmagnetic  brakes  used  on  winding  gears  for  iiaulagq,  lifts, 
and  the  like.  Waygood-Otis,  Ltd.  (Otis  Elevator  Co..  U.S.A.)  March  8th. 
ilU8.     (120,330.) 

6,068.  Insulators  for  supporting  electric  cables.  H.  Wade  (Soc.  Mela!- 
lurgica    Italiana).     April    9th,    1918.      (120,336.) 

7.56U.  Apparatus  for  correcting  electric  impulses,  particularly  applic- 
able to  automatic  telephone  systems.  Automatic  Telephone  Manufacturing 
Co.  &  F.  C.  Tomlins  (Automatic  Electric  Co.  in  part).  May  6th,  1918. 
(120,175.) 

7.629.  Flexible  conductors.  Western  Electric  Co.  (Western  Electric  Co., 
I'S.A.)     May  7th,  1918.     (119,833.) 

8,901.  Magnetos.  Etablissements  de  Dion-Bouton  S.,c.  Anon.  May  3Kl, 
1917.      (116,290.) 

9,056.  .Supporting  means  for  electrical  conductors.  L.  Jt)ubcit.  Juin- 
■llh,  1917.     (116,889.) 

9,836.  Utilization  of  high-frequency  o.scillations  in  \viki-.i.i:ss  insiai.la- 
iioNs.  D.  VV.  Brown.  July  27th,  1917.  (Divided  applic.tion  on  10,830/17.) 
(120,356.) 

9,905.  Ignition  devices  for  water-cooled  explosion  motors.  Mo1i>- 
s.icochc  Soc.  Anon.  &  A.   Isliker.     June  15th,  1918.     (119,637.) 

10,108.  .Automatic  telephone  exchange  systems.  Western  Elicliit  in. 
(Wesli-rn    Electric    Co.,    U.S.A.)      June    19th.    1918.      (119,839.) 

10,806.      i'LVWliUBL     MAGNLTO    devices    for     lNrERNAL-C<,iMmiSTION     ENGINJ  s         \  il 

licrs   Engineering  Co.,   G.   Funck  &  F.    H.   Farrer.     July  2nd,   1918.     (lln.stj, 
11,779.    Trolley    head   for    electric  tracmon.      W.    Pickcrsgill,   J.    11.    I'm 
..lul    F.    Haigh.     July   18th,    1918.      (120,187.) 

13,717.       ICLKCrKtC    ADAPTERS    AND    THE    LIKE.       N.     McLcail.       OctobCT    17lli.     H'lr 

l.Vddition    to    113,240.      Divided    application   on    15,010/17.)      (120,023.) 


Standardisation  of  Railway  Plant.— A  report  upon  the 

,-^tallllar(ll.slli(lll  (jI  railway  eijmiiment  hae  been  made  t<->  t^he 
Ministry  of  Reconsti-uction  by  the  Advisory  Council  of  the 
Ministry.  'ITi©  evidence  taken  .showi^d  that  competition  bc- 
Iwocn  the  big  i-ailways  had  tenilcd  to  progress  on  the  whole, 
but  had  resulted  in  a-  quite  unucoessary  multiplicaition  of 
tyi>es.  On  British  railways  there  are  two  hundreil  different 
types  of  axle  boxes;  every  railway  company  has  adopted 
different  types  of  tires,  siblings  and  axles;  there  are  over 
•10  variaitions  ot  the  ordinaii-y  wagon  hand-brake.  In  no 
other  country  has  individuality  been  allowed  so  much  free 
svopc.  with  the  result  that  Biitish  railways  are  severely 
handiisipped  and  the  working  of  them  not  so  econoraitsal  as 
it  might  be. 

The  .Advisory  Council  recommends  that  the  standardisation 
of  wheels,  axles,  &c.,  be  dealt  with  immediately  by  the 
Engineering  Standa.ixls  Oomiintitee,  and  that  when  such 
essential  jiarts  have  been  st^aiulardiseil,  the  adoption  of  the 
standards  jihould  be  gi-adually  enforced ;  that  a.  c-ommittee 
be  formed  to  investigate  the  existing  conditions  of  structural 
gauges  and  cleaji-ances  of  the  Biitish  railways  and  the  loading 
a n(l  unloading  arrangements  at  works  and  ports,  in  order  to 
ast'ertain  how  far  unifoimity  could  be  iutiodiiced  and  tares 
reduced,  and  at  what  cost;  and  that  the  consulting  rngmeers 
and  repre^eota.t'ives  of  railwavs  hnauced  bv  British  capital 
in  foreign  pari.;  and  in  the  Dominions  be  brousht  together 
to  confei'  with  the  locomotive  and  wagon  manufacturers  in 
this  countrv  to  deteitnine  what  standardisation  can  be 
effected,  ^nd  that,  with  a  view  to  the  possibility  of  effertrng 
partial  interna-tional  standardisation,  the  separate  committees 
.<-hould  take  cognisance  of  each  other's  in veetiga.tious.— Boa rJ 
(if  Trade  ■Iniirnal. 
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The  war  and  ibs  service  have  brought  about  vast  changes  in 
many  departments  of  our  scientific  and  industrial  activities, 
as  well  as  in  our  political  and  economic  organisations  ;  but 
there  are  few  spheres,  we  should  think,  in  which  more  remark- 
able progress  has  been  made  than  in  that  of  public  elec- 
tricity supply.  During  the  war  we  have  of  necessity,  for 
military  reasons,  had  little  to  say  upon  this  subject  except 
in  general  terms ;  and,  apart  from  claiming  that  electric 
power  supply,  by  enabling  our  factories  and  workshops  at 
short  notice  to  turn  over  almost  wholly  to  the  manufacture 
of  munitions  of  war,  had  played  a  leading  part — indeed,  an 
absolutely  indispensable  part — in  winning  the  war,  we  have 
scrupulously  avoided  giving  any  clue  to  our  enemies  which 
might  assist  them  in  identifying  the  centres  where  their 
aircraft  could  wreak  destruction  most  effectively. 

This  is  the  explanation  of  what  must  often  have  puzzled 
those  of  our  readers  who  were  in  possession  of  certain  in- 
formation— facts  which  were,  indeed,  in  some  cases  common 
knowledge — and  found  no  mention  of  them  in  the  columns 
of  the  Electrical  Review.  It  was  not  that  we  were  not 
cognisant  of  them,  but  that  it  was  not  expedient  to  draw 
attention  to  them,  even  if  the  facts  were  widely  known — 
for  the  Review  was  studied  also  in  unfriendly  circles ;  and 
while  a  provincial  newspaper  might  freely  enlarge  upon  the 
electrical  developments  within  its  area,  without  undesirable 
consequences,  in  many  cases  ire  could  not  do  so. 

Now,  however,  while  we  must  still  exercise  discretion  in 
some  respects,  our  bands  are  practically  free,  and  our  only 
serious  limitation  is  due  to  the  continued  scarcity  of  paper, 
a  trouble  which  is  likely  to  abide  with  us  for  months  to 
come,  and  which  compels  the  exercise  of  brevity  in  all  our 
undertakings. 

But  before  we  comment  on  the  material  progress  in  the 
dexelopment  of  electricity  sujjply,  we  have  a  duty  to  per- 
form— a  debt  to  discharge  on  the  spiritual  side.  Just  as 
the  hope  of  victory  with  arms  resides  in  the  moral  of  the 
fighting  men,  so  the  success  of  an  industrial  undertaking 
depends  upon  the  human  element  from  first  to  last.  The 
elasticity  of  electric  power,  which  is  the  pride  of  the 
electrical  engineer,  extends  to  only  a  limited  degree  in  the 
case  of  generating  plant  and  mains  ;  and  while  imperative 
demands  for  power  supply  have  poured  into  the  offices,  the 
staffs  of  the  power  stations  have  been  engaged  in  striving  to 
develop  their  resources  correspondingly,  under  the  greatest 
difficulties.  Generating  sets  have  been  run  for  weeks — or 
months — on  heavy  and  sustained  overloads ;  boilers  have 
been  forced  to  their  utmost  capacity,  uncleaned  and 
without  the  periodical  overhauling  which  is  essential  to 
their  safe  and  economical  working ;  mains  have  been 
hurriedly  laid,  sub-stations  erected  and  equipped,  and  the 
work  has  been  pushed  on  by  night  as  well  as  by  day,  in  spite 
of  the  lighting  restrictions,  which  had  to  be  suspended  in 
view  of  the  more  pressing  emergency  of  che  demand  for 
power.  Moreover,  l)reakdowns  have  occurred,  as  was  inevit- 
able under  the  stress  of  circumstances  which  involved 
1] 
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running  without  a  pause  on  a  continuous  overload— in 
short,  the  engineers  and  running  staffs,  in  every  branch  of 
the  service  a&sociated  with  the  supply  of  power  to  munition 
areas,  have  undergone  an  an.xious  and  strenuous  time 
practically  without  a  respite  during  the  past  four  years,  and 
the  greatest  credit  is  due  to  them  all.  from  highest  to 
lowest,  for  the  macrnilicent  fight  that  they  have  put  up  on 
the  home  front,  while  many  of  them,  of  fighting  age,  were 
burning — and  begging — to  be  released  to  share  in  the  perils 
and  privations  of  the  trenches  oversea.  All  honour  to 
tliein — for  they  have  "  done  their  bit,"  and  done  it  exceed- 
ingly well,  although  deprived  of  the  honour  and  glory  of 
the  stricken  field,  and  lacking  the  incentive  of  levying 
vengeance  on  the  Huns  in  person. 

An  examination  of  the  figures  regarding  electricity  works 
extensions  during  the  war,  which  we  published  in  our  issue 
of  November  2 2nd,  shows  that  between . I  une  30th,  11114,  and 
Octolier  31st,  1918,  the  plant  installed  in  76  undertakings 
was  increased,  or  in  course  of  being  increased,  from  851,75(1 
KW.  to  1,821, iSl  KW. — miji-f  than  donblfd.  The  output  of 
energy  of  those  undertakings  was  increased  from  nearly 
1,500  million  units  in  1914  to  more  than  2,500  million 
units  in  1917 — an  increase  of  70  per  cent,  in  three  year's. 
Is  not  this  a  magnificent  record  ? 

We  must  not  omit  to  award  due  credit  to  the  manu- 
facturing firms  whose  efforts  have  enabled  this  phenomenal 
increase  to  be  effected  :  it  must  be  borne  in  mind  that  they 
have  also  been  busily  engaged  in  fulfilling  the  requirements 
of  the  War  Office  and  the  Admiralty  and  the  Ministry  of 
Munitions  at  the  same  time  as  the  power  supply  authorities, 
and  that  an  enormous  output  of  motors,  switchgear,  cables, 
and  accessories  has  been  produced  during  the  war.  Indeed, 
in  every  branch  of  electrical  engineering,  except  perhaps 
those  which  might  be  described  as  purely  luxury  lines,  there 
has  been  great  activity,  and  as  the  electrical  firms  have 
been  largely  engaged  in  turning  out  their  normal  products, 
they  are  in  an  exceptionally  favourable  position  to  carry  on 
after  the  war.  We  must  also  refer,  in  passing,  to  the  im- 
portant assistance  rendered  liy  the  manufacturers,  power 
stations,  tramway  authorities,  and  others  to  the  Ministry  of 
Munitions  in  the  manufacture  of  shells,  fuses,  &c.,  and  the 
heroic  efforts  of  the  tramway  officials  to  maintain  adequate 
services  under  extreme  difficulties  in  the  absence  of  renewals 
and  repairs  of  track  and  rolling  stock — but  all  these  matters 
must  be  left  for  another  occasion. 

Elsewhere  in  this  issue  we  are  briefly  reviewing  the  most 
important  changes  which  have  taken  place  in  power  station 
equipment.  Most  remarkable  of  these,  we  think,  is  the 
extraordinary  upward  leap  of  the  Sheffiftld  Corporation's 
undertaking",  which,  starting  with  23,000  KW.,  has  already 
reached  9(),000  kw.,  and  has  obtained  sanction  for  an  addi- 
tional 50,000  KW.,  making,  when  complete,  a  total  of 
14l),000  KW.  But  that  total  will  not  be  fully  realised  till 
1920.  Hardly  less  noteworthy  is  the  rocket-like  develop- 
ment of  the  closely  adjoining  imdertaking  of  the  Rotherham 
Corporation,  which  has  advanced  from  5,000  to  05,000  Kw. 
in  l)Oth  cases  the  demand  has  arisen  very  largely  from  the 
triumphal  march  of  the  -ekctiic -steel  furnace,  which  was 
hardly  taown  in  Sheffield  five  yeai's  ago,  but  has  now  firmly 
established  itself  as  an  indispensable  aid  to  the  manufacture 
of  high-grade  steel  on  economical  lines  ;  moreover,  the 
furnace  has  come  to  stay,  and  the  demand  for  electrical 
energy,  though  temporarily  dormant,  will  undoubtedly 
return  directly  normal  conditions  obtain.  Other  large 
increases  of  plant  are  recorded  at  Birmingham  (51,050  kw.). 
Bradford  (27,450  kw.),  Gla.sgow  (99,050  kw.),  Leeds 
(33,600  KW.).  Manchester  (40,450  kw.  ),  and  Wolverhampton 
( 10,450  KW.),  amongst  the  municipalities  ;  but  some  of 
these  are  only  in  the  early  stages  of  construction. 

Turning  to  the  company  undertakings,  whose  plant  has 
increased,  on  the  whole,  at  a  rather  lower  ratio,  and  their 
output  at  about  the  same  ratio,  the  most  striking  develop- 
ment is  shown  on  Tyneside,  where  the  associated  companies, 
starting  with  80,000  kw.,  have  added,  or  are  adding, 
114.000  KW..  making  a  total  of  200,000  kw.  These  com- 
panies, therefore,  taken  together,  have  by  far  the  largest 
undertaking  in  the  kingdom.  Clyde  Valley  has  increased 
from  35,o0b  to  72,500  kw.,  the  Mersey  Power  Co.  is  going 
to  install  24,500  KW.  (part  of  a  vast  scheme),  and  the  North 


Jletropolitan  Co.  is  putting  down  21,008  kw.  It  is 
interesting  to  see  how  Luton,  Hedditch,  and  Stockport  have 
jumped  up  from  modest  dimensions  to  stations  of  some 
importance. 

One  cannot  help  regretting  that  there  was  not  in  exist- 
eni'C  before  the  war  a  competent  ccnti'al  authority,  such  a.s 
that  recommended  by  the  Board  of  Trade  Committee,  which 
would  ha\e  been  able  to  regulate  the  installation  of  new 
plant  in  accordance  with  the  requirements  of  a  well- 
considered  national  scheme.  Since  the  report  of  that 
Committee  was  drawn  up,  the  Ministry  of  Munitions  has 
endeavoured  to  direct  the  flow  of  new  plant  into  the  most 
suitable  positions,  and,  as  we  have  noted  from  time  to  time, 
has  discouraged  the  extension  of  installations  unfa\ourably 
situated  with  regard  to  the  probable  re(]uirements  of  such 
a  scheme.  But  these  efforts  are  more  or  less  tentative  ; 
and  as  the  scheme  has  not  yet  been  formulated,  it  is 
impossible  either  to  lay  down  authoritative  lines  u])on 
which  such  extensions  are  to  be  carried  out,  or  to  proceed 
with  new  developments  outside  the  scope  of  existing  supply 
authorities.  Hence  the  urgency  of  the  need  for  definite 
action  on  the  part  of  the  Board  of  Trade,  which  we  have 
already  emphasised. 

There  is,  however,  one  direction  in  which  action  could 
be  taken  without  waiting  for  the  national  scheme  to  matur^. 
It  is  perfectly  certain  that  large  units  of  generating  plant 
will  be  required  at  an  early  date,  and  that  if  these  are  not 
put  in  hand  without  waiting  for  the  national  scheme, 
there  will  be  serious  delay  before  the  latter  can  be  carried 
into  effect;  In  a  letter  to  the  Tinifs  Enrjiwfritni  Supple- 
ment oi  November,  Mr.  S.  E.  Fedden,  of  SlAffield,  emphasises 
the  importance  of  commencing  the  manufacture  of  the  plant 
at  once,  and  suggests  that  the  Government  should  authorise 
the  makers  to  put  in  hand  some  25  complete  sets  of  plant, 
each  of  25,000  K\\.  :  these  would  provide  immediate 
employment  for  thousands  of  men  and  a  large  amount  of 
machinery,  and  would  be  ready  for  installation  when 
wanted,  as  they  certainly  will  be,  within  the  next  three 
years.  This  is  an  admirable  suggestion,  and  we  trust  that 
the  Government  will  give  it  serious  consideration  ;  if 
adopted,  it  will  go  far  towards  cancelling  the  bad  effects  of 
the  delay  which  has  already  been  incurred,  and  there  is  not 
a  particle  of  risk  involved  in  the  transaction. 


The  letter  which  we    publish    to-day 

^"'Em 'lo  Ts"""  ^'■°'"  ^^'^  Enginemen's  Union  (Mary- 
'"''"^  '  lebone  Branch),  regarding  the  award 
recently  made  by  tlie  Committee  on  Production  in  respect 
of  London  electricity  undertakings,  as  the  result  of  months 
of  negotiation  between  the  employers  and  employed,  demands 
serious  consideration.  Assuming  that  the  letter  represents 
the  views  of  the  employes  as  a  whole,  it  is  a  matter  foi' 
sincere  regret  that  the  award,  of  which  a  great  part  was 
agreed  at  conferences  between  the  parties,  has  not  resulted 
in  a  fair  measure  of  satisfaction.  No  such  award,  of  course, 
could  be  exijccted  to  give  complete  satisfaction  to  either 
side,  as  agreement  implies  compromise  ;  and  a  "  compromise "' 
which  does  not  involve  concessions  on  both  sides  is  mis- 
named; liut  that  an  award  which  has  been  in  operation 
barely  a  month  should  be  thus  emphatically  denounced  is 
most  unfortunate.  It  will  be  seen  that  the  workers  are  now 
asking  for  the  total  abolition  of  grading  of  men  in  all 
grades  rated  at  S^d.  per  hour,  or  less — that  is.  in  nearly 
half  the  grades  to  which  basic  rates  were  allotted  in  the  award. 
The  list  of  complaints  is  a  formidable  one,  but  apparently 
relates  entirely  to  alleged  bmtches  of  the  grading  system, 
and  does  not  necessarily  imply  dissatisfaction  with  the 
grading  itself.  Apart,  however,  from  those  points,  a  demand 
is  put  forward  for  an  all-round  advance,  which,  if  we  under- 
stand it  aright,  amounts  practically  to  16s.  a  week,  together 
with  a  reduction  of  the  working  hours  from  54  or  50  to  47 
hours  a  week,  and  the  conversion  of  the  war  wages  and 
bonuses  into  a  permanent  wage.  On  the  face  of  it,  this  is  a 
pretty  tall  order,  and  in  view  of  the  working  conditions 
which  are  peculiar  to  the  electricity  supply  industry,  we  do 
jiot  see  how  it  can  possibly  be  acquiesced  in  by  the  supply 
authorities. 


« 
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A    CARRON    CANTEEN    EQUIPMENT. 


It  must  be  acknowledged  that  in  pre-war  days  the  interest 
of  the  average  employer  in  the  health  and  comfort  of  his 
staff  seldom  went  very  far.  It  occurred  to  few  that  it 
would  pay  to  look  after  the  well-being  of  workpeople  during 
the  hours  of  business  ;  employes  who  are  well  fed,  well 
clothed,  and  furnished  with  the  conveniences  and  comforts 
that  make  for  self-respect,  turn  out  better  work  at  a  faster 
rate  than  others  situated  under  less  favourable  conditions. 
Many  employers  ha\e  made  this  discovery  only  as  a  result 
of  the  changes  brought  about  by  the  war.  Better  provision 
had  to  be  made  for  personal  comfort  on  the  employment  of 
female  labour  on  a  large  scale,  and  it  became  necessary  to 
arrange  for  feeding  them  on  the  spot.  Exijerience  shows 
that  as  its  advantages  are  realised,  and  the  workers  discover 


we  can  safely  say  that  the  cooking  is  all  that  could  be 
desired,  and  the  prices  charged  are  quite  low. 

The  building  is  well  designed  both  as  regards  convenience 
and  appearance ;  the  kitchen  is  situated  centrally,  and  around 
it  are  grouped  the  four  dining  rooms— two  for  the  use  of  the 
staff  and  one  each  for  men  and  women  employes.  Fig.  1  is 
an  exterior  view  of  the  building,  while  fig.  2  shows  the 
men's  dining  room. 

The  electrical  apparatus  installed  in  the  works'  canteen 
was  supplie  1  and  installed  by  Carron  Co.,  and  is  a  typical 


Fig.  1.— Exterior  View  oi   the  Canteen. 


Fig.  3. — Central  Electbic  Range. 


that  the  canteen  is  run  solely  in  their  interests,  they 
abandon  their  long-established  habits  aud  join  in  good, 
well-cooked  meals  taken  under  comfortable  and  hygienic 
conditions. 

We  recently  had  the  pleasure  of  inspecting  the  canteen 
which  the  District  Iron  and  Steel  Co.,  Ltd.,  Smethwick, 
Birmingham,  an  old-established  firm  in  the  district,  has 
erected  for  the  convenience  aud  comfort  of  its  employes. 


example  of  a  number  of  similar  installations  by  the  same 
company.  The  central  electric  range  (fig.  3)  comprises  two 
ovens,  internally  22  in.  wide,  20  in.  high,  and  22  in.  deep, 
the  loading  being  5  k\v.  each,  and  two  ovens,  internally  i3  in. 
wide,  25  in.  high,  and  1!)  in.  deep,  loading  x  kw.  each. 
Over  one  of  the  22-iu.  ovens  is  fitted  a  gi-iller  having  a 
grilling  space  22  in.  wide.  15  in.  deep,  and  loaded  to  ."i  K\v.. 
and  over  the  remainder  of  the  ovens  the  company's  standard 


IMAIM,     IIdOM. 


i;,  4. — BoniNG  Pan 


Mr.  H.  C.  James-Carriugtpn,  the  consulting  engineer  under 
whose  direction  the  canteen  was  built  and  equipped,  and 
Carron  Co.,  by  whom  the  electrical  cooking  equipment  was 
supplied,  are  to  be  congratulated  on  the  excellence  of  the 
appointments  of  the  canteen,  which  at  present  does  not  cater 
for  more  than  300  meals  at  a  time,  although  designed  to 
deal  comfortably  with  500.  Two  12-hour  shifts  are  worked 
in  the  steel-rolling  mill,  the  employes  being  served  with 
three  meals  during  the  day  shift  and  three  during  the  night 
shift,     As  we  had  an  opportunity  of  judging  for  oui'selves, 


boiler  fillings  are  fitted,  each  filling  being  ■22  in.  x  2x  in... 
and  loaded  to  6  KW.  maximum  per  filling.  A  plate-rack  is 
also  fitted  above  the  ovens,  this  rack  being  8  ft.  x  5  ft., 
and  the  controlling  switchgear  is  mounted  on  this  rack. 
Approximately  the  overall  dimensions  of  this  range  are 
7  ft.  9  in.  long,  5  ft.  3  in.  broad,  and  3  ft.  0  in.  to  the  top 
of  the  hob,  the  height  from  the  hob  to  the  undereide  of  the 
plate-rack  being  1  ft.  9  in. 

The  fifh  and  stock-pot  suite  consists  of  two  pans  each, 
internally  18  in,  x  14  in.  x  6^  in.  deep,  loaded  to  3  kw. 
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each,  for  fisb.  &c.,  and  one  larger  pan,  IS  in.  x  14  in. 
,%  11^2  in.  deep,  loaded  to  6  Kw.,  for  soup,  stock.  >tc. 
This  suit*  is  mounted  at  one  elid  of  the  central  lanp,  and 
has  the  control  .war  mounted  at  the  front  between  the  twb 
front  less  of  the  stand.  The  overall  dimensions  are  5  ft.  a  in. 
long,  '_'  ft.  ai  in.'  deep.  lieii<ht.  to  lioli  l»'in!<  3  ft.  iii  in.    ' 

'Pile  iKiilinf,'  jwns  (two  of  which  an-  shown  in  lij;.  4)  aro 
three  in  number,  two  U'inir  (if  1">  ^'allons  cajjacity  and  one 
of  L'.'(  jjallons  capacity,  each  jwn  Iwing  fitted  with  vapour 
standard  and  back  balance  weight  and  chain  to  the  lid. 
The  coastruction  in  each  ca.se  comprises  a  ciust-iron  inner 
pan  with  a  sheet  nietitl  outer  ciusc,  with  the  S])ace  botween 
the  two  packed  with  slag  wool,  each  pan  being  mounted 
on  fonr  snbsUintial  ca.st-iron  legs. 

|f>The  2."i-gallon  pan  is  internally  21  in.  x  20  in.  x 
1 7i  in.  deep,  the  height  being  :{(!  in.  tfi  the  hob  and  the 
back  stiindard  4  ft.  high  from  the  top  of  the  hob.  This 
pan  is  fitted  with  two  inner  wire  basket.s.  one  being  9^  in. 
deep  and  the  other  7.5  in.  deep,  and  the  maximum  loading 
is  H  KW. 

Each  of  the  15-gallon  pans  is  internally  21  in.  wide, 
20  in.  broad,  11  ^  in.  deep,  loaded  to  (i  K\v.  maximum  per 
pan,  one  basket  being  fitted,  7\  in.  deep.  The  height  to 
the  top  of  the  hob  is  32  in.,  and  the  back  standard  is  4  ft. 
high  from  the  hob. 

The  battery  of  two  steaming  ovens  (fig.  4)  consists  of  two 
ovens, each  internally  ICjj  in.  wide,  221  in.  deep,  and  24  in. 
high,  each  compartment  being  fitted  with  five  wire  baskets 
and  lid,  the  loading  being  .">  KW.  maximum.  The  overall 
sizes  of  the  body  are  3  ft.  10^  in.  wide,  2  ft.  1  in.  deep,  and 


Westinghouse  three-phase  transformer  to  110  volts,  at 
^  hich  pressure  it  is  used  for  heating,  cooking,  and  lighting, 
the  high-tension  switch  cubicles,  &c.,  being  supplied  by  the 
Power  Co. 

The  low-tension  switchboard  was  constructed  by  the 
Mndie  Electric  Co.,  LUl.,  Ririiiinghuni,  to  Mi'.  ('arrington'H 
designs,  ami  the  wiring  was  earried  out.  by  .Messrs.  KIlis 
and  Ward  to  his  s|(ecifications.  The  wiring  throughout  is 
in  lead-sheathed  cable,  which  provides  a  very  satisfiu-tory 
continuous  earth  by  means  of  the  leadslieath.  The  lighting 
is  semi-direct,  the  arrangement  being  found  a  very  satis- 
factory and  economical  method  of  lighting.  The  heating  is 
by  means  of  "  Carron  "  electric  radiators  throughout;  the 
design  of  lieater  is  of  a  robust  type,  and  ([uite  satisfactf)ry  in 
o]>eration.  There  are  24  of  these  radiators,  ea<h  loaded 
to  3  KW. 

The  furniture  of  the  canteen  was  supplied  by  the  King 
Fisher  Co.,  of  West  Bromwich,  while  the  sinks  were 
supplied  by  the  Staines  Kitchen  Equipment  Co.,  of  Tvondon. 

Above  the  canteen,  on  the  second  floor,  is  a  well- 
appointed  house  occupied  by  the  canteen  manager,  which 
house  was  also  furnished  by  the  District  Co.  The 
sitting  room  is  furnished  in  .lacobean  oak  throughout,  tlic 
bedrooms  in  English  oak,  and  the  kitchen  furniture  is  of 
tlie  Welsh  pattern.  The  house  is  lighted  and  heatnl 
electrically  ;  the  kitchen,  however,  is  provided  with  au 
ordinary  kitchen  range  with  back  boiler,  which  works  in 
conjunction  with  the  main  boiler  tanks,  enabling  them 
to  provide  hot  water  for  the  bath-room,  lavatories,  Ac, 
when  the  main  boiler  is  not  in  use. 


RECONSTRUCTION  :     LIMITATION     OF 
PROFITS,     EFFICIENT     DISTRIBUTION,     &c. 


Fiti.  .j. — Hot  Closet  and  Cakvi.\u  Table.  ^ 

4  ft.  10  in.  high.  The  cistern  for  maintaining  a  constant 
level  of  water  projects  Ih  in.  from  the  body,  and  is  1(5  in. 
long. 

The  hot  closet  and  carving  table  (fig.  .'))  is  overall  8  ft.  x 

2  ft.  i;  in.  deep  x  2  ft.  10  in.  high,  sliding  doors  being 
fitted  on  both  sides,  and  the  top  being  fitted  with  one  open- 
type  Bain  Marie  27  in.  x  24  in.  x  4i  in.  deep,  loaded  to 

3  KW.  maximum,  and  two  carving  wells  each  18  in.  x 
12  in.,  loaded  to  500  watts  each  maximum.  The  hot  closet 
is  loaded  to  d  kw.,  and  the  control  gear  being  mounted  at 
each  end. 

In  addition,  there  is  a  porridge  boiler  similar  in  con- 
struction to  the  boiling  pans  referred  to  above,  and  several 
tea,  coffee,  and  hot-water  urns. 

The  hot- water  system  is  neat  and  efficient ;  in  an  outhouse 
is  installed  a  coke-fired  boiler  arranged  with  two  heating 
systems,  one  for  town  water  and  the  other  fov  rain  water 
whieh  is  collected  off  the  roofs  of  the  buildings.  From  this 
central  heater  hot  water  is  fed  to  the  various  points  where  it 
is  required  in  the  kitchen.  The  .system  is  very  economical, 
the  consumption  of  coke  being  quite  small,  and  the  heater 
requires  very  little  attention.  The  two  water  Bvstems  are 
entirely  separate,  although  heated  by  the  same  fire,  and 
provision  is  made  to  fill  the  rain-wat«r  tank  TS'ith  town 
water,  should  it  be  necessary. 

Electricity  is  supplied  by  the  Shropshire,  Worcesterehire, 
and  Staffordshire  Electric  Power  Co.,  being  broui^ht  in  at 
i),000  volts  and  stepped  down  by  means  of  a  300-k.v.a, 


By  G.  H.  HOOLE. 


There  has  been  much  voicing  of  general  opinion  on  this 
subject,  but  very  few  definite  proposals  as  to  how  best  to  take 
advantage  of  the  peculiarly  favourable  conditions  which 
obtain  at  the  moment  ;  conditions  such  as  never  obtained 
before,  nor  are  likely  to  occur  again  in  the  lifetime  of  the 
present  generation.  There  is  undoubtedly  a  better  feeling 
between  master  and  man :  between  "  Capital "  and 
"  Labour."  There  is  a  greater  appreciation  by  politicians 
of  the  real  power  of  the  w-orking  classes.  Those  in  authority 
have  found,  much  to  their  surprise,  that  the  people  are 
prepared  to  back  them  up  in  any  drastic  proposal,  irrespective 
of  the  inconvenience  caused,  so  long  as  the  proposal  is  for 
the  good  of  the  whole,  and  as  the  need  after  the  war  will  be 
equally  as  pressing,  they  will  agree  to  a  much  less  degree  of 
inconvenience. 

The  workers  are  expecting  a  definite  lead  being  given, 
definite  steps  being  taken,  which  will  ensure  to  them  a 
greater  security  against  poverty,  on  the  one  hand,  and 
tyranny  on  the  other. 

Unfortunately,  it  is  rare  that  direction  to  any  big  move- 
ment beneficial  to  the  ma.sses  comes  from  the  masses,  but 
the  reason  for  this  can  be  accounted  for  by  the  fact  that 
they — with  all  respect — have  not  the  ability  to  give  that 
"  direction."  They  state,  it  is  true,  in  general  terms  what 
they  want,  but  it  is  purely  generalisation  :  they  cannot, 
unfortunately,  furnish  a  plan  of  the  route  to  be  followed  to 
attain  their  ends. 

Certainly  they  have  advanced,  but  the  power  to  direct 
effectively  takes  years  "to  acquire" — and  they  were  bad 
starters.  And  when,  as  the  result  of  repetition  of  their 
wants,  a" solution  is  not  forthcoming,  they  consider  that 
they  have  been  badly  treated,  and,  as  a  result,  frequently 
resort  to  force — to  them  the  only  alternative — but  this 
procedure  is  changing.  The  responsibility,  to  a  very  large 
extent,  rests  on  those  who  have  the  ability,  and  are  in 
authority,  to  render  the  lives  of  the  people  more  tolerable. 

The  proposals  I  would  put  forward  as  a  basis  for  recon- 
struction come  under  the  following  headings  : — 

1.  Relationship  between  Capital  and  Labour. 

2.  Relationship  between  the  State  and  Capital  and  the 
State  and  Labour. 

3.  Distribution  of  commodities. 
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Relatiomhip  between  Master  and  Man,  or  Capital  and 
Dihovr. — The  Whitley  Committee  put  fonvard  certa'n 
proposals  which,  if  acted  upon,  will  certainly  lead  to  a  better 
understanding,  and  consequent  smoother  working  ;  but  the 
proposals  are  not  bold  enough. 

Surely  the  Committee  has  misjudged  the  pulseof  the  people. 
It  regards  it  as  being  weak  instead  of  at  full  strength, 
the  life  blood  pulsating  through  the  body  in  a  manner  indi- 
cative of  sound  robust  health.  Ha.s  not  the  Committee 
been  afraid  that  "  Capital  "  could  not  stand  too  much  of  a 
shock  and  that  "  Labour  ,"  was  not  in  a  .fit  state  to  take 
strong  nourishment  •'  That  is  wrong.  Capital  is  sane, 
strong,  and  vigorous  :  Labour  in  the  same  healthy  con- 
ilition,  and  they  face  each  other,  instead  of  being  side  by 
side.  Each  is  prepared  to  do  the  right  thing  so  long  as 
it  can  be  convinced  that  the  right  thing  is  that  which  is 
for  the  good  of  the  people  as  a  whole. 

There  are  no  real  leaders  of  Capital  who  desire  the  slavery 
of  their  fellow  men  ;  nor  are  there  any  true  leadere  of 
Labour  who  desire  to  make  bankrupt  the  capitalists.  The 
position  stated  truly,  and  without  heat,  is  :  the  capitalist 
does  not  wish  to  hoard,  but  naturally — I  use  the  word  in 
its  human  sense — wants  a  reasonable  return  for  his  capital 
outlay  ;  whilst  similarly  the  I/abour  man  wants  a  greater 
return  for  his  capital — i.e.,  his  labour. 

The  Whitley  proposals  of  Councils,  &c.,  should  be  the 
first  stage,  and  as  the  outcome  there  should  be  : — 

1 .  Better  working  conditions  -, 

2.  Greater  output ; 
:-;.  .Shorter  hours — 

benefiting  both  parties  and  the  nation  as  a  whole.  The 
masters  would  save  in  obvious  ways — such  as  lighting, 
heating,  power,  waste  of  man-hours,  &c.  ;  whilst  the  man 
would  benefit  by  having  more  recreation  and  better  health  ; 
and  it  cannot  but  be  agreed  that  the  two  sides  of  the 
account  balance. 
i  Having  got  over  the  first  step,  the  next  is  that  of  liraita- 
'  tion  of  profits,  and  this  is  a  subject  bristling  with  diffi- 
culties ;  but  does  not  that  fact  make  the  subject  more 
worthy  of  solution  ':  ..Parliament  should  pass  an  Act  limit- 
ing profits  to,  say,  7i  per  cent,  after  making  provision  for 
the  following  : — 

( 1 )  l)epre<nations  :  the  per  cent,  to  be  definitely  laid 
down  by  a  Committee  for  buildings  for  the  different 
industries,  ditt'erent  classes  of  machinery,  &c.  —  i.e., 
allow  fair  and  reasonable  depreciation  allowances.  Then 
( 2)  a  sum  of  money  should  each  year  be  placed  to  an 
'■  Industry  Reserve  Fund "  to  ensure  that  during  le.-in 
years  the  capitalist  gets  his  7i  per  cent,  return  and  the 
workman  his  wages  :  (3)  workmen's  holiday  pay  : 
(4)  workmen's  sick  pay  ;  and  (5)  workmen's  pension  fund. 

If,  after  these  charges  have  been  met,  there  is  a  profit  of 
over  1\  per  cent.,  that  surplus  should  be  expended  in  cheapen- 
ing the  artic-le  produced,  'to  the  consumer — i.e..  the  general 
j.iublic  should  reap  the  benefit.  The  cost  of  goods  would 
not  reach  anywhere  near  the  figure  we  are  now  paying  for 
them  and,  I  believe,  would  not  be  much  in  excess  of  pre-war 
conditions — firet,  liecause  of  the  greater  output,  and, 
'    second,  because  of  the  redistribution  of  the  profits. 

These  proposals  in  no  way  cut  out  competition,  but  rather 
encourage  it,  inasmuch  as  the  most  progressive,  up-to-date 
firms  would  yield  the  greater  dividends,  enabling  them  to  ■ 
offer  the  cheapest  goods.  The  effect  would  be  to  shut  , 
down  the  smaller  unprogi-essive  firms — those  wjiere  work- 
.shops  are  dens  and  where  working  conditions  generally  are 
bad.  The  firms  who  treat  the  industry  on  scientific  lines, 
whose  members  —  principals  and  staff  —  have  one  object 
in  view  :  the  maximum  output  at  minimum  cost  consistent 
with  the  proposals  made,  are  the  firms  who  have  the  right 
to  the  front  place  in  industry. 

(ireater  output  is  certain  to  result,  all  workers  in  the 
firm  having  a  real  interest  in  the  success  of  the  firm.  The 
,  making  of  goods  in  the  firm's  time  and  of  the  firm's 
material  will  be  reduced  to  a  minimum,  each  workman 
recognising  his  loyalty  to  his  fellows  and  to  the  firm.  This 
is  only  one  of  the  minor  savings,  but  it  is  mentioned  as  an 
illustration.  This  factor  of  greater  output  is  one  of  the 
nfost  important,  and  one  which,  to  a  great  extent,  rests  with 
the  worker,  but  he,  of  course,  must  have  every  mechanical 
and  technical  facility  to  that  end. 


How  would  these  proposals  aflfect  our  foreign  trade  ?  I 
venture  to  say  very  slightly,  if  at  all,  as  the  balance-sheet 
of  the  cost  of  tlie  article  may  roughly  be  said  to  be  as 
follows  : — 

Beiit.  Credit. 

Extra    coat    of    improved  noii-      Increased  production. 

ditions.  Increased  savin"  of  power  and 

Extra  cost : —  ligrhting'. 

Wag-es.  Saving  of  costs  of  strikes  and 

Holiday  pay.  disputes. 

Sick  pay.  Reduction  in  dividend. 

Pension  fund. 

And  ihe  conditions  obtaining  in  other  countries  should  be 
borne  in  mind.  Naturally,  the  old  age  pension  would  fall 
out  automatically  in  a  few  years. 

Distribution. — In  this  connection  the  most  drastic 
methods  should  be  employed,  as  the  national  waste  in 
duplicate  distribution  is  appalling  and  unworthy  of  a  great 
natioii.  The  case  should  be  d^alt  with  thoroughly  from 
the  railway  domi  to  the  ijaker's  cart.         i 

Eailirai/s. — I  am  against  nationalisation,  as  it  is  too 
clumsy  and  too  expensive  ;  but  Parliament  should  pass  an 
Act  compelling  railway  companies  to  work  definite  areas  for 
goods  traffic.  At  the  most  there  should  not  be  more  than 
one  company  for  Scotland,  one  company  for  •  the  North  of 
England,  one  company  for  the  Midlands,  and  one  company 
for  the  South  of  England,  with  special  arrangements  for  the 
long-distance  lines. 

The  companies  should  be  compelled  to  amalgamate  to 
this  end,  i.e.,  the  saving  of  time,  men  and  material.  A  big 
financial. saving  would  result. 

Prurisionimi  of  Areas. — As  regards  town  and  country 
distribution :  in  this  connection,  centres  of  distribution, 
i.e.,  shops  will  be  dealt  with  a^  well  as  the  actual 
distribution. 

England  wants  every  available  man  now,  so  as  to  increase 
her  wealth  :  every  penny  which  is  at  present  wasted  should 
be  saved.  Dealing  with  a  large  town  first :  the  organisa- 
tion would  be  to  divide  the  town  into  areas,  say,  of  10,000 
people,  and  in  each  area  arrangements  should  be  made  to 
ensure  that  there  be  no  more  than  an  adequate  number  of 
shops  to  meet  the  recjuirements  of  that  area,  i.e.,  all  food  _ 
refiuirements,  coal,  and  minor  requirements  such  as  boot 
repairs,  &<■■.  Is  there  any  sense  in  five  grocers'  carts  coming 
into  one  terrace  to  supply  five  different  people  ?  The 
shopping  centre  of  the  town  would  consist,  then,  of  such 
shops  as  : — Jewellers,  drapers,  milliners,  clothiers,  haber- 
dashery, fancy  goods,  &c.,  and  other  articles  not  of  daily 
requirement.  The  saving  in  men,  horses,  time,  and  pro- 
perty would  be  enormous,  especially  when  it  is  remembered 
that  the  distribution  from  the  wholesalers  would  also  be 
reduced.  The  area  shops  should  be  controlled  by  companies, 
if  possible,  made  up  of  the  present  shopkeepers  of  the  area — 
but  if  they  cannot  agree  to  form  a  company,  then  outsiders 
may  step  in. 

Apai-t  from  the  saving  referred  to,  it  would  be  a  national 
asset  to  close  many  of  the  small  shops,  as  they  have  a  daily 
struggle  to  "  make  ends  meet."  Would  the  people  agree  to 
it :-  Have  they  agreed  to  rationing  ? — and  the  need  is 
equally  as  urgent.  It  would  not  be  nursing  the  people,  but 
educating  them.  Care  should,  of  course,  be  exercised  that 
each  area  is  amply  supplied  and  the  prices  throughout  the 
country  systematised,  which  is  a  simple  matter.  Tea,  flour, 
cocoa,  coffee,  milk,  *c.,  at  standard  prices,  but  no 
rationing.  In  the  country  the  same  wastage  occurs,  and 
the  same  remedy  should  be  applied.  At  present  there  are 
butchers'  carts  travelling  miles  to  a  village  where  there  is 
already  a  shop ;  similarly  half-a-dozen  grocers'  carts  will 
come  to  a  village  which  has  a  store  and  a  railway  station. 
There  is  also  an  important  change  to  suggest — and  that  is, 
"  Xo  credit."  During  the  last  four  years,  many  outstand- 
ing accounts  have  been  cleared  up  owing  to  the  high 
wages,  and  the  time  is  opportune  for  the  cancellation  of 
the  credit  system  in  foodstuffs — a  pernicious  system. 

Relationship  Between  State  and  Capital,  and  State  and 
Labour. — It  will  be  observed  that  provision  has  been  made 
for  the  State  to  lay  down  what  profits  a  firm  should  make 
and  for  a  rational  distribution  scheme  to  be  brought  into 
force,  and  there  only  remains  the  question  of  the  inter- 
working  between  industries  to  prevent  overlapping.  For 
instance,  one  industry  specialises,  whilst  there  are   many 
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that  may  be  termed  Ijastard  industries — i.t:,  industries 
which  touch  the  fringe  of  others,  and  produce  t  cheap  and 
inferior  article,  to  the  detriment  of  the  industry  proper. 
Those  places  which  are  not  proper  to  any  particular  industry 
shonld  be  closed,  otherwise  the  nation  is  losing  man-power, 
Jtc,  and  the  State  should  step  in  and  stop  it.  I  do  not, 
of  course,  i^fer  to  repair  .shope,  but  to  "  producers."  The 
State  should  also  receive  from  e\ery  Krm  the  excess  protits 
where  the  profit  is  over  7);  per  cent,  after  the  conditions 
previously  mentioned  have  been  met  and  the  article  has  been 
reasonably  cheapened,  so  as  to  form  a  fund  for  the  opening 
up  of  new  industries  or  for  the  assistance  of  decaying 
industries. 


THE     USE     OF     HIGH-PRESSURE     AND 

HIQH-TEMPERATURE     STEAM     IN     LARQE 

POWER     STATIONS. 


(IN  \V.MliieMl;i.v,  Auveujber -iTtu,  Mr.  J.  H.  SnA\v,  A.M.I.E.E., 
K-ad  hi«  paiptu'  (an  abstract  of  which  appeaac*!  in  our  issue 
(if  .July  19th,  19JS)  ait  Birmingham  before  the  South-Midland 
Centrk  of  the  I.E.E. 

Mr.  L.  S.  C\RR,  dysfustang  the  ijajxr,  said  the  questdon 
could  not  be  considered  from  the  ptiint  of  view  of  thei-mal 
efficiency  only,  for  it  did  not  follow  tliat  the  most  hiphly 
efficient  conditions  would  natujalJy  be  the  best  from  a.  coaii- 
mercial  point  of  view.  With  turbines  a.  very  high  vacuum 
was  required  to  obtain  high  efficiency,  but  this  vacuum  ealle*l 
for  heavy  capital  expenditure  for  condensing  plant,  ajid.  in 
inland  stations,  heavy  co.s-ts  for  cooling  towers  and  pumping, 
and  in  the  same  way  they  had  to  consider  what  very  high 
pressures  and  temperaiturc  would  entail  in  the  way  of  capitail 
c-osts  and  ma'int'ena'nce.  At  present  there  were  very  few 
daita  available  regarding  those — at  any  raite  as  to  extraAigh- 
pressure.  They  had  had  three  years'  experience  with  .sieaan 
a't  a  tempei-atui'e  in  the  neighbom'bood  of  7(X)  deg.  F.,  and 
had  exi>erienced  no  ti-ooibl©  whatever  as  regards  the  erosioin 
effeot  on  blading.  GunmeAal  fittings'  had  to  be  replaced  by 
steel  or  one  of  its  a.lloys,  but  otherwise  the  results  had  fceen 
most  satisfactory.  Glasgow's  new  station  was  designied  foi' 
•2-50  lb.  per  sq.  in.  and  250  deg.  Bupexheat,  and  boiler  plant 
at  a  new  station  on  the  N.E.  coast  foi-  a  working  pres^m-e 
of  iTo  lb.  per  sq.  in.  and  700  deg.  F.  wa«  now  being  iii- 
stiiUed,  \\'hich  was  a  big  advance  on  anything  attempted 
in  this  counti-y  before.  He  ho{)ed  the  figures  of  capital, 
I'lmning  and  maintenance  costs,  and  steam  consumption 
would  be  published.  He  would  like  to  .see  the  teini  "  pounds 
of  coal  per  Kw.  generated  "  abolished;  it  w'as  entii-ely  mis- 
It^ading.  When  making  a  tompariison  between  two  chstricts 
it  was  obviously  unfair  to  ;itttMiii>t  to  compare  on  such  a. 
l)ai.sis  a  station  using  cool  of  1'2  or  13,0(KJ  b.th.u.  with  one 
iiang  thait  of,  say,  8,000  («•  9,000.  The  rla.tter,  though  it 
niight  be  bmning  mdre  lb.  jxir  KW.,  might  be  the  more 
highly  efficient.  He  thought  that  for  machines  of  15.00O-k\v. 
rating  and  upwards  it  would  lie  foimd  that  the  vei-y  high 
vacuum  figure  of  il).!  given  by  the  author  would  be  tsiken 
full  advantage  of,  owing  to  the  huge  voJuiue  of  .steam  hi 
l>e  dealt  with,  entailing  unmechanieally  long  Ijlades  at  the 
low-pressure  end;  28.8  was  nea^rer  the  mark.  An  a.i-ticle 
appeared  in  the  March  munber  of  tJie  General  Electric 
lleciew  by  Esldl  Berg,  of  the  turbine  engineering  depart- 
ment of  the  General  Electric  Co.,  of  Schen<x.-tady,  which 
he  would  ad^i-se  anyone  interested  in  the  subject  to  read.** 
In  it  the  benefits  derived  fi'om  high  pressure  anil  high  sujxer- 
heat  were  vei-y  clearly  shown  by  means  of  tables  and 
diagrams. 

Mr.  H.  Bentham  asked  the  author  if  he  had  any  acitual 
(operating  figures,  no  matter  how  small,  to  compare  with 
the  tables.  In  Schedule  V,  columns  3  and  11,  a  saving  of 
8  per  cent,  in  fuel  consumption  wats  shown  bv  raising  the 
«t«i.m-gauce  pressure  from  2(KJ  lb.  with  200  deg.  F.  super- 
heat, to  300  lb.  with  300  deg.  F.  superiieat.  The  hesitation 
of  most  engineers  to  adopt  very  high  pre.ssures  and  tempera- 
tures was  on  account  of  the  added  ix>.ssibility  of  breakd<j(W]i. 
\\ivicli  -would  not  Only  wipe  out  ixwsible  economies,  but 
might  di.sloca.te  the  running  of  the  station.  The  higher 
teiiii»ratures  would  lead  to  serious  expajision  troubles,  par- 
ticidarly  in  turbines  of  the  rea<-tii,ia  tyi»  which  deppnde<l 
on  fine  clearances  for  their  efficiency.  Coidd  the  author  say 
whether  high  pressure  or  tern (leratW  had  anything  to  do 
with  the  recent  breakdovra  of  the  two  35,000-kw.  and  one 
2.j,<lO(i-KW.  turbines  in  the  States'?^  He  had  ua.sipected  the 
high-pres,sure  and  superheat  B.T.H.  and  Babcock  combination 
at  Rugby  after  a  long  run.  and  apart  from  the  '.scoring  of 
the  fir.<?t  row  of  nozzles,  which  received  the  high-pressnra 
steam  and,  he  beheved.  the  first  row  of  bucke/ts.  it  was  in 
excellent  condition.  That  set,  however,  was  small,  and  he 
was  afra.id  expansion  trouble  would  occur  on  sets  of  5.000-KW. 
to  10,000-KW.  capacity.  He  could  hardly  agree  that  the  tqtal 
works  costs   were  not   likely    to   be   affetfted   by    the  use   of 
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highw  pre-ssuiTss  and  temiJeratuiies  There  wan  no  doubt 
that  maintenaiiu;  costs  would  wipe  out  fuel  saving  if  one 
ventured  to  operate  some  existing  plant  a.t  highef  total 
temperatures  than  tXX.)  deg.  F  Additional  expansion  due  to 
hjghor     temperaitUTCi     would     undoubtedly    set    up    fm-ther 

racking"  strains  on  the  papework.  At  one  large  power 
station  they  were  discarding  all  welded  steam  piping  on 
then-  maiji  .steum  ranges,  and  substitutmg  nveted  pipes  and 
llanges  owing  to  serious  troubles  with  the  welded  type  at 
high    temiieratui'tjs. 

Mr.  R.  A.  CiiATTOCK  criticised  some  of  the  figures  given ; 
.^ucli  a  vailuable  jxiix'.r  ought  to  repivsent  acourat'cly  what 
was  Ijeing  atttuned  in  modem  jKiwex  staitious  raithtir  thiin 
include  figures,  which  the  aiitlior  himself  de&vribod  as  beijig 
optimistic.  The  staitement  that  coohng  towers  could  not  bo 
exjKxit^Hl  to  obtsiin  a  lower  bottom  teniperadin'c  than  75  dcy. 
I'",  was  hairdly  coiMtvt.  In  Birmingham  they  were  obtaining 
a^n  a.veragc  teniixiratiu'c  throughout  the  year  of  71  deg.  F., 
and  the  vacuum  corresponding  to  that  was  28.3  in.  C<xil 
would  not  come  dowm  as  low  as  10s.  per  ton  for  a,  good 
many  jears;  the  aveinrge.  price  when  tlijngs  became  normal 
wdiild  be  fibout  15s.  per  ton,  and  he  thought  the  figures 
should  have  been  woi-ked  out  on  that  basis.  He  comsideivd  that 
a  vacuum  of  29  in.  should  be  easily  obtadned  with  a  circulat- 
ing-watei'  teiJi)>i'.r:ituie  of  (SO  deg.  F.  As  an  average  figure, 
an  oveinill  el'ticiency  of  boiler-house  plant  of  77.5  l>e.r  cent, 
was  Rracticailly  mmbtairuible.  Whilst  it  was  true  that  on 
intUvidual  boiler  tests,  including  economjsers,  efficiencies  of 
SO  i>er  cent,  to  85  per  cent,  could  be  obtained,  the  average 
efficiency  of  the  whole  of  the  boiler-hou.se  oveir  a  jwriod  of 
twelve  months  could  not  be  expected  ito  be  higher  thnti 
70  pen-  cemt.,  and  it  was  generally  even  lower  than  that. 
The  c<ial  l»r  unit  was  sta.ted  in  lb.  throughout  the  pai»r; 
it  was  more  useful  to  sttvte  it  in  b.th.u.  i>er  unit.  For  com- 
parison lb.  of  coiil  per  unit  was  quite  misleading.  He  was 
\ri\  glad  that  the  author  had_  refeiTed  to  the  importance 
111  (Ir-aerating  the  condensaite  an^  make-up  feed  wa.ter.  With 
the  very  -pure  wa.ter  that  it  was  necessary  to  use  in  modem 
high-duty  boilers,  tlie  liability  to  internal  cdi  insimi  nf  |ii|irs 
and  economisers  was  very  great,  and  it  was  (  I  iIh'  iiliimst 
importance  that  the  carbon  dioxide  or  the  (ixy;^rii  (•<iiit:i,in<'il 
in  tlic  w:itci-  slid'Uld  lie  n-riHivrd.  llie  closed  circuit  .sy.s-teiii 
(jf  haiidlin;;  tlir  \\;itrr  .-liiiiiM  lie  adopted,  .and  the  tempera' 
tuiv  sli.iiild  1m-  hmmmI  til  :il  l,-;ist  ISO  to  200  deg.  F.  Mo.st 
fii-uis  building  (■oudrii-in^j  ,i|i|).'Kitus  were  now  looking  into 
that  que.stion.  The  mK  i-.:iliilii\  of  using  high  pressures  and 
high  temjierattu'es  w;i,-,  iiuiiv  iivuignised  aiuongsti  engineers. 
In  Birmingham  they  weie  juuposing  to  press  the  boilers  up 
to  32-5  lb.  per  sq.  in.,  anid  'to  supei'heat  up  to  a,  total  tem- 
perature of  700  deg.  F.  « 

Mr.  J.  G.  Mackersie  said  it  wotdd  be  interesting  to  know 
how  the  author  arrived  at  the  figua^e  of  8  per  cent.;  1.5.38  lb. 
of  coal  per  hour  was  an  estimated  figure  for  tine  standing 
los.ses  of  the  power  station  under  discussion  with  a  working 
pressure  of  2<X1  lb.  i>er  sq.  in.  It  was  proposed  to  add  8  ])er 
'•ent.  to  tlmt  figure  when  the  w'orking  pressure  was  350  lb. 
]>er  sq.  m.  He  knew  of  no  formula,  empirical  or  otherwise, 
giving  the  proportion  of  standing  losses  on  the  increased 
luessure.  The  general  opinion  seemed  to  be  that  the  boOei-s 
u.ied  in  the  new  stations  would  be  of  the  flash  type,  with  no 
steajn  and  watej  reserve.  It  appeaiied  to  him,  looking  at 
the  mattei'  from  a.  station  engineer's  point  of  view,  that 
that  hand-to-uiiiiith  system  of  .steam-raising  would  be  dead 
Migainat   the  cd'Htinml)    dl    -.iiiiply. 

Mr.  R.  J.  Km  i.\  :ii(l  Unit  the  anthor  was  not  very  clear 
in,  his  reasons  ioi  limiting  the  pressure  to  400  lb.  per  sq.  in. 
113s  reniairks  had  been  taken  to  mean  that  such  a  pressujie 
could  be  adopted  in  existing  stations  provided  suitable 
modifications  wejiio  introduced.  He  did  not  think  the  ajathor 
meant  that,  but  ui  any  case  such  modifications  would  be 
outside  the  range  of  practicable  engineeiing.  Increased  pre.**- 
sui-e  and  temperature  invol\'ed  an  inciieaised  risk  of  break- 
downs, but  witiiout  taking  sUch  risks  there  would  be  little 
piijgress.  Raising  the  steam  conditions  meant  increa.sin^ 
the  turbine  duiien.'sions  and  cost  in  one  dii^ection  ujid  d<' 
Cleaning  it  in  .another,  with  the  net  result  that  a.part  from 
tile  que.stion  of  materials  there  was  not  much  to  chimso 
iH'tween  the  costs  of  the  two  designs.  On  the  other  haaid, 
the  two  designs  were  essentially  different,  and  if  makers 
were  to  imxluce  highly-efficient  turbines  for  widely  differing 
steam  conditions,  they  would  ha.ve  to  cajry  two  sets  erf 
inttems  fur  i;irh  ^t;in(l:!Ml  i  iitjuit,  which  was  a  most  serious 
himdicap  in  the  m;ilt.  i  .  I  rh.;i,|i  and  ra^pid  production.  It 
wciikl  he  a-n  .■nlv;int:i^;.>  li  ii-ns  could  agree;  upon  a  stan- 
dard .stetim  j]res.sure  and  teiiii>*ratuire  for  new  installations, 
.such  standa.rd  to  he  adhered  to  for  ai  number  of  years. 

Mr.  F.  Forrest  said  that  one  of  the  most  .serious  can- 
.si derations  which  aro.se  when  dealing  with  high  pressures 
was  the  tyjx>  of  economiser  to  be  used,  and  he  thought  the 
author  had  dismissed  that  important  pomt  with  far  too 
brief  a  reference.  The  pressui'e  inside  the  economiser  tube-s 
was  a.  pulsiiting  one,  which  was  greatly  accentuaited  if  iv- 
oiprocating  pumps  were  used,  even  though  they  were  fitted 
with  exti-a  large  air  ve.o.sels,  and  the  tulns  w.'ic  :it  the  .saane 
time  being  suhjected  to  external  tempciatiiu'-.  puJiably  as 
high  as  500  oi-  6(K)  deg.  P.  The  physical  iiii4>rrtn-s  of  cast 
iron  were  such  that  at  first  sight  one  would  condemn  the 
use  of  this  ma.terial  for  eoonomisers.  Future  experienc-e  only 
would  show  whether  caiat-iron  economiser  tubes  could  be 
made  as  satisfactory  at  the  highea-  pressures  as  they  were 
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;i(i  the  lowei'  luessiues.  The  steel-tube  ecanomiser  suffered 
under  the  disadvantage  that  the  metal  rapidly  corroded 
iiU'Ss  mean.s  were  adopted  for  completely  de-aerating  the 
-d-wajter.  There  would  be  a  decided  dift'eronce  of  opinion 
i,  to  which  type  to  adopt,  and  boiler  insurance  coin]>aiiies, 
a^  well  a,s  engineers  in  charge  would  wa.tch  this  ma;tter  very 
.urefully. 

^Ir.  J.  P.  Kemp  asked  the  arathor  whether  the  overall 
<>ilicieucy  of  the  boiler-house  plant,  assumed  to  be  77.5  per 
r.-nt..  was  seriously  put  forward  as  a  practical  figure.  In  aii 
.  \tensive  experience  of  modem  boiler-house  control  he  had 
i.t-  known  such  a  result,  and  he  thought  that  an  average 
:  67.5  per  cent,  would  more  closely  represent  the  average 
.  lliciency  obtained  in  quite  weJl-nianaged  bodler  houses  at 
the  present  day.  \Mien  one  considered  that  most  l)oilers  had 
of  necessity  to  be  blowTi  down  (a  little)  daily,  and  entirely 
let  down  and  emptied  occasionally,  for  a  variety  of  reasons, 
77.5  per  cent,  appeared  to  be  i'air  too  opitiijii.s'tic  for  averaige 
conditions,  which  was  the  only  fair  criterion.  The  highest 
average  result  he  had  known  was  obtained  in  a  jxjwer  statibn 
in  Birazil.  whei'e  the  average  for  one  pai'taculir  month  was 
7-2.0  pen-  cent.,  but  ithe  conditions  were  extraordina,r\-.  He 
xeA-y  much  doubted  whether  the  author's  figure  of  77.5  per 
cent,  average  elficiency  was  practicable. 

Mr.  W.  N.  Y.  KiXG  said  that  the  scheme  for-  high  pressures 
was  optimistic.  From  the  profits  .shown  there  must  be 
deducted  various  losses  attendant  on  the  use  of  the  iinc.rea.i3ed 
piessuies.  AJsnliary  plant,  which  was  as  impwtant  as  the 
main  plant  in  large  turbine  lay-out«,  would  be  considerably 
iiffeoted  m  design.  With  higher  steam  pressures  auxiliarj- 
jiiping  would  be  a  source  of  grea/ter  care  and  loss  of  heat 
due  to  I'adia.tion.  and  was  likely  to  involve  more  in  upkeep 
.■1  valves  and  lagging.  The  power  required  "to  drive  the 
:nixili;iries  was  estunated  on  too  conservative  a  basis,  even 
with  highly  efficient  plant.  It  would  have  been  more  suit- 
able had  the  power  required  been  expressed  in  kw.  instead 
of  in  B.H.P.  in  connection  with  technical  electrical  mattecs. 


REVIEWS. 


Pouic.r  I'Umt:  Installation,  Upkeep,  and  Economical  Installa- 
tion. By  Roland  Wolwston.  Pp.  117;  17  figs.  1918. 
Manchostea- :   Sheriutt  &  Hughes.     Price  5s.  net. 

This  little  work  is  one  that  wiU  be  of  great  service  to  the 
owners,  managers,  and  engineers  for  whom  it  is  intended, 
and  we  venture  to  think  that  consultants  and  electrical  en- 
gineers might  often  do  woirse  than  dip  into  it  for  hints  and 
facts  of  value. 

Men  of  all  kinds  are  liable  to  idiosyncrasal  obsessions  on 
motive  iKiwer  which  have  no  sound  rea.sons  behind  them. 
A  predilection  for  class  in  machines  is  hke  a  fashion  in  ties 
and  boots.  The  author  before  us  ix)ssibly  has  such  weak- 
nes.ses  himself,  but,  if  so,  he  hides  them  well. 

There  can  be  rightly  no  fashion  in  motive  power,  for  every 
situation  has  its  own  proper  solution.  Often  the  reasons  for 
rival  systems  are  so  evenly  balanced  that  two  competent 
engineers  may  choose  differently,  but  both  will  probably  unite 
in  rejecting  all  other  systems  but  the  two  they  have  chosen. 
It  is  usually  easy  to  decide  that  the  choice  must  be  either  a 
or  b  if  a  man  is  an  expert,  but  to  non-experts  it  is  difficult 
to  decide  between  three  or  even  four.  Ordinarily  there  are 
.seven  systems  to,  choose  from,  viz.,  fteam,  gas  produced  by 
the  owner,  gas  from  pubUc  supply,  electricity  from  outside, 
electricity  produced  inside,  by  steam,  by  gas  from  out.side, 
by   gas  produced  inside. 

To  these  seven  may  sometimes  be  added  water  power  on 
the  premises,  or  water  power  outside  and  brought  into  the 
premises  electrically,  also  oil  engines.  Not  all  these  systems 
are  likely  to  be  available  at  any  one  place. 

Choice  is  usually  to  be  based  on  cost.  But  cost,  even  when 
obviously  low,  cannot  always  rule.  Tlie  lowest  cost  in  even' 
way  may  involve  a  capital  expenditure  beyond  the  owner's 
reach,  and  he  may  properly  chocse  a  method  involving  much 
more  cost  in  the  long  run,  because  he  has  not  capital  to 
lay  out.  Thus  it  may  be  much  cheaper  to  lay  down  plant 
and  produce  electricity  on  the  premises  than  to  pay  the  cost 
of  a  company's  long  mains,  poor  load  factor,  or  profits  on 
excess  capital.  But  the  external  power  .<3ta.tiion  supplies  from 
alieady  sunk  capital,  and  may  help  an  owner  to  develop  .some 
new  invention  on  some  cheap  site  on  which  it  would  be 
folly  to  sink  much  capital  in   power  plant. 

Now  the  author  is  clear-sighted  on  these  poipte,  and  sees 
in  its  proper  perspective  .such  a  crazy  proce/jiTe  as  putting 
in  costly  steam  plant,  with  high  economy  .oJgines,  and  extra, 
boilers  to  generate  .steam  for  heating  -  pf^Poses.  But  it  is 
not  clear  why  we  may  ex|>ect  soon  to  sef  almost  all  demands 
for  power,  light,  and  heat  filled  froni  big  central  .stations. 
.\  central  station  as  big  as  tb<-  moon  could  not  distribute 
lusit  economically  by  way  "f  electricity  except  for  wli.it  may 
be  t^-riiiH  drawing -room  purpo.--v^s.  <>r  pmTosc.s  whi-ir  (he 
heat  is  ke|vt  in  a.s  in  cooking  or  siiinlar  u.ses.  But  (o  wnrm 
a  cotton  fa<-,tory  which  must  be  ventilated  is  quite  a  different 
problem,  for  a  big  stream  of  air. is  Cowing  to  waste  and 
removing  the  heat  as  fast  as  it  is  siipplied,  and  there  is 
precious  little  heat  in  t!ie  electricity  produced  bv  a  r^ound  of 
coal    valued    at    U',000    b.th.u.— perhaps   S96    units;    in    rare 


cases  even  2,000  units,  or  less  than  a  thii-d  of  the  very  poorest 
ste^m  boiler  heating  efficiency.  .  In  fact,  generally,  factory 
heating  at  any  distance  from  where  the  fuel  is  burned  is  a 
problem  that  cannot  be  airily  dismissed,  though  the  con- 
veyance of  heat  from  power  .stations  has  not  received  the 
attention  here  which  has  beeji  given  to  it  already  in  America. 

It  is  unfortunate  that  even  engmeers  who  ought  to  know 
liettei-  aa-e  often  apparently  bhnd  to  the  difference  between 
heat  in  quantity  and  temiJerature,  and  to  the  difference  be- 
tween maintaining  the  temperature  of  a  closed  and  insulated 
space  and  that  of  a  free  and  ventilated  space. 

What  the  author  has  to  say  on  gas  power  may  be  com- 
iuended,  especially  in  the  matter  of  bituminous  fuel,  but  he 
is  a  little  off'  the  mark  in  asking  for  positive  blast  for  all  suc- 
tion gas  plants  indei)endent  of  engine  suction,  especially  if 
by  blast  he  means  the  usual  steam-blown  jet,  for  much  of 
the  value  of  suction  plant  is  the  freedom  from  the  steam 
boiler.  For  smaO  work  at  steady  loads  there  is  apt  to  be 
no  serious  rival  to  suction  gas,  and  if  a  town  supply  is 
available  for  possible  emergency  starting,  the  suction  plant 
is  easily  first,  for  the  engine  can  l)e  started  on  town  gas  and 
the  producer  drawn  up  to  activity  by  the  running  engine 
with  its  load  on  until  finally  and  .soon  the  producer  is  fully 
on  and  the  town  gas  fully  off.  A  producer  may  be  blown,  of 
course  by  the  engine  it  feeds  if  a  fan  blower  be  employed, 
but  is  it  really  worth  w-hile? 

One  item  of  prospective  weight  should  be  noted.  It  has 
always  been  the  mere  commercial  man's  boast  that  he  was 
entitled  to  do  a&  he  liked,  even  to  wasting  hundreds  of  tnns 
of  coal  pej  year  in  order  to  make  a  ±'5  note  extra  profit. 
There  is  a  tendency  to-day,  when  we  have  lost  already  .S4i 
many  of  our  rightful  and  proper  liberties,  to  limit  our  "  right  "' 
to  wa.ste  coal.  No  longer  are  men  to  pitch  a  thousand  tons 
of  coal  into  the^  cooling  tower  because  it  pays  them  to  do  so, 
or  they  think  ft  pays  them,  or  they  pretend  it  pays  them, 
because  they  are  too  lazy  to  take  better  care  of  shareholders' 
or  taxpayers"  money.  But  coal  is  a  national  asset,  and  it 
seems  as  though  it  were  going  to  be  soon  as  criminal  to  waste 
coal  because  one  has  the  cash  to  buy  it  as  it  ought  to  be  to 
trade  coal  or  anj-thing  else  with  the  men  who  sank  the 
Lusitania.  Goal  is  already  controlled  after  a  fashion.  True, 
it  is  not  well  controlled  yet,  but  some  day  the  control  may  be 
managed  by  engineers  who  really  understand  the  art  "and 
science  of  fuel  economv.  Then  what  about  wasting  coal  to 
suit  Tom's.  Dick's,  or  Harry's  notion  of  heat  utilisation'? 

In  Part  H  economical  operation  Ls  dealt  with,  and  useful 
charts  are  given  as  an  aid  to  the  comprehension  of  what 
becomes  of  the  heat  value  of  the  fuel. 

Part  HI  is  ;ii\en  over  to  the  chemistry  of  water  ta'eaitment. 
coiil.  and  flue  gas.  and  an  Appendix  treats  of  weir  measure- 
ment of  feed  and  condensation  water.  AKogetlier  a  very 
useful  little   work. 


Moris  Lightiny.  By  D.^xiel  H.  Ogley.  B.Eng.  Pp.  1-34; 
-r  66  figs.    London  :  Iliffe  it  Sons.  Ltd.    Price  7s.  6d.  net. 

XoboJy  will  deny  that  the  gospd  of  goixl  fighting  has  still 
far  to  be  carried  before  the  lot  of  the  worker  and  possibilities 
of  output,  so  far  as  natural  and  artificial  lighting  are  con- 
cerned, attain  the  ideal.  As  a  popular  work  "  Works  Light- 
ing "  should  a.s.sist  in  this  propaganda  to  a  large  extent,  but 
as  a  technical  work  for  the  a.ssi.stance  of  the  practical  man 
'>r  the  illuminating  engineei-,  it  leaves  much  to  be  desii'ed. 
and  emphasises  the  fact  that  Briti.sh  practice  is  far  behind 
American  practice.  \\'orks  lA'  .\merican  writers  on  this  and 
allied  subjects  are  far  beyond  their  English  contemporaries; 
demonstrating  that  illumuiation  is  with  the  former  the  sul)- 
ject  of  thorough  re.search,  while  here  we  are  contented  to 
copy  and  adapt. 

In  the  first  chapter  generalities  are  touched  upon,  matte 
from  sundry  bulletins  and  publications  being  rewTitten  and 
presented  in  a  collective  form.  An  oft-produced  chart  show- 
ing the  similarity  between  distribution  of  accidents  and 
periods  of  darkness  is  shown  :  we  are  of  opinion  that  too  much 
stress  Ls  laid  upon  this,  so  far  as  it  affects  illiunination  pure 
and  .simple,  and.tho.se  making  u.se  of  it  should  bear  in  mind 
that  the  period  of  cold  -neirther  also  synchronises  with  the 
natural  light  curve,  and  will  have  a  considerable  bearing 
uixin  the  accidents  occurring.  Tlie  need  of  cleanliness  of  the 
lighting  unit  is  particularly  emphasised,  and  the  importance 
of  this  from  the  economic  point  of  view  clearly  demonstrated. 
The  characteristics  of  good  fighting  are  then  "briefly  touched 
upon,  the  discussion  being  largelv  based  upon  the  report  of 
the  Home  Office  Committ.^  on  "  Lighting  in  Factories  and 
Workshops. ' ' 

"The  Development  of  (!as  Lighting"  makes  interesting 
)eadmg.  Imt  does  not  apix>ar  to  be  of  great  service.  Certain 
figures  relating  to  light  deterioi-afrion  of  gss  mantles  are 
quoted;  these  figures  are  laboratory  results,  and  the  author 
expre.sses  the  opinion  that  "  no  doubt  ar  considerable  improve- 
ment is  to  be  obtained  in  practice";  this  is  very  much  open 
to  question,  for  laboratory  conditions  are  usually  far  superior 
to  thase  foimd  in   jiractice. 

The  illustrations  sliowing  gas  lighting  installations  are  jioor 
and  serve  to  show  the  advantages  of  electricity.  Although 
entitled  "  Modern  Practice  in  Gas  Lighting."  the  next  chap- 
ter IS  of  general  application,  except  in  so  far  as  a  certain 
portion  relates  to  high-pressure  gas  Lighting.  The  author 
.shows  a  lack,  of  knowledge  of  the  properties  of  reflecting 
surfaces,  and  misunderstandings,  arc  likelv  to  occur  if  the 
statements  at  the  opening  of  th«chaptei- are  "taken  too  literallv. 
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Wo  are  iilail  to  .sio  that  stioss  is  laid  on  the  fact  that  the 
height  of  suspension  of  a  lamp  has  no  bearing  on  the  iesult_ant 
illumination  provided  a  i^uitable  letlector  is  ouiploxod.  a  fact 
which  is  often  overlooked.  "  Progress  of  Electric  Lighting 
forms  the  subject  next  dealt  with,  but  again  this  is  largely 
a  Imprint  f nnn  tuanufactureirs'  ixunphlets.  and  cwild  have 
been  pi-esenteii  in  a  more  convincing  manner  b\  the  iiiclu- 
.-ion  of  original  matter  and  experience. 

'l"he  measurement  of  illuuiiuation  is  next  treate<l  uix)n, 
indirect  lighting  is  introduced,  and  the  main  types  of  rellec- 
toi-s  are  mentioned.  Inder  the  heading  "  Modern  Electnc 
Lighting  "  much  that  has  aJready  been  stsiU-d  is  preseute<l 
in  a  diliereut  manner,  aaid  mercury  va.pour  lamps  ar<'  brought 
to  one's  notic*. 

Chapter  VIII  deals  with  oil  lighting,  aaid  one  is  impressed 
with  its  capabilities  for  situations  -where  independent  iinits 
are  required  or  where  the  installation  of  gas  nr  <'lectricity 
would  occasion  undue  expense,  but'  at  the  same  time  the 
necessity  for  expert  or  semi-exiwrt  atteiidanc<'  cannot  be 
ignored^  for  the  inconvenience  of  priming  and  details  of 
construction  con.sequent  thereon  are  enough  to  frighten  any 
l>ut  the  stoutest  hearts. 

•■  Natural  Lighting  "  fonus  the  subject  of  the  last  few 
(>a^'es;  again  general  considerations  are  given,  but  the  chapt^er 
.serves  to  draw  the  attention  of  those  responsible  to  the  care- 
ful study  whicli  is  desirable  if  the  best  results  are  required. 
^Ye  congratulate  the  author  uimjii  the  intrnduction  of  this 
aspect  into  the  bmik,  for  far  too  little  att<'iitinn  is  paid  to 
the  positioning  of  windows  in  factories,  relative  to  the  opera- 
tions or  work  to  be  perfoniied ;  w'ith  in(«lern  machinery  top 
lighting  alone  is  not  always  sufficiiMit,  .so  that  adequate  side 
lighting  must  also  be  provided.  , 

The  work  closes  with  the  table  of  "  Cosines  cubed  "  and  an 
exceptionally  complete  index.  The  illu.strations.are,  on  the 
whole, "good,  but  the  method  of  numbering  them  chapter  by 
chapter  is  awkward  and  .cumbei'some  when  one  desires  to 
refer  back.  The  general  setting  out  of  the  book  is  satisfac- 
tory, but  for  the  information  contained  thei-ein.  the  price 
appears  to  be  excessive.  One  would  have  exiwcted  something 
better  from  the  author  of  "Incandescent  Lamps  and  their 
.\pplications."  for  the  impression  left  after  a  cai'eful  reading 
of  its  contents  is  but  poor. 


CORRESPONDENCE. 

Letters  received  by  us  alter  5  P.M.  ON  TUESDAY  cannot  appear  until 
the  following  week.  Corresponde7its  should  forward  their  communi- 
cations at  the  earliest  possible  moment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  vossession, 

"  Refills." 

in  the  Electrical  Review  of  the  present  week,  on  p.  545, 
in  the  legal  column,  there  is  a  para,giaph  heade<l  "  Electric 
Lamp  Refills."  Tliis  is  hable  to  do  us  an  injury  in  our 
business.  We  shall  be  glad  if  you  will  kindly  draw  att'em- 
tu>n  to  it  in  voiii-  next  Lssue.  It  should  have  road  "  Electric 
Battery   Refills." 

We  have  no  conneotdon  or  anything  in  any  way  to  do 
with  either  of  the  two  firms  nientioaied. 

The  Renew  Electric  Lamp  Co..  Ltd., 

l-\   IL'iKHisoN, 

]>ilTrl.,r. 

l;ijtidon,  N.W.,  December  Ilk,  1918. 

[We  are  pleased  to  inseii"t  our  coriespondfent's  di.scla;iinr. 
though  we  think  his  fears  arc  groundless;  there  have  been 
several  such  actions  in  connection  wfth  ixjcket  lamps  lately, 
and  no  one  would  be  likely  to  confiLse  them  with  his  finu's 
products.  Kor  do  we  agree  that  the  hcsuling  sliould  have 
been  "electric  battery  refills";  the  articles  concerned  were 
not  refills  for  electric  battc'ies.  but  refills  for  p<K-ket  or 
portable  elecitric  kunps. — Ens,  Ei.i:c.  Rtv.] 


Super^stations  and   Aircraft. 

Many  are  the  lessons  thi.s  war  has  taught  us  :  — 
.\t  the  commencement  we  were  told  that  aeroplanes  were 
of  no  value ;  but  now  we  know  that  they  have  played  Hi  most 
conspicuous  part  in  tennuiating  it.  Wo  were  pleased  4^ 
years  ago  that  they  could  take  a  few  cwt.  2(X)  miles,  now 
we  know  they  can  easily  cai-ry  tons  an  far  as  Berlin.  What 
will  they  not  lie  able  to  accomplish  in  anothei'  4 J  years'? 
The  16  (more  or  less)  sujier  power  stations  which  we  are 
to  gra,tefuJiy  aceept  a.s  the  cure  of  our  pre.sent  wast-eful 
methods,  will  necessarily  be  huge,  prominent,  and  con- 
spicuous. The  next  time  an  enemy  wants  revenge,  he  \rill 
biiirib  these  places  to  .sera])  li«ips  the  d:i>  lirfarc  lie  ilc(  lares 
w.ir.  What  then  i-oiild  we  do  with  id!  our  uiinliiiii'i y  >laiul- 
ill;.'  idle'.'     Imagine  the  chaos! 

The  iiieii  who  said  4-1  yeairs  ago  thai  concrete  .'-bi|j.^  uoiild 
i.c  sailing  before  the  war  was  over  would  have  been  told 
ti  go  and  "sleep  it  off";  but  we  know  that  coqcrete  ships 
.-III'  ninv  sailing. 

Eleetrii"il!y-|>roi>ell;tl  shir's  >'.rio  •t.cufled  at.  aiid  a.s  lor 
battle  cruLsers  witt  turbo-elettnc  drive  of  150,(Jt.ll  KW., 
"well,  the  man  must  have  bats  in  his  belfry":  luit  nil  the 
same  tlii,~   is  jtrncticaily  an  accomplished   fact. 


For  large  iwvver  supplies.  I  kiujw  that  if  1  had  (svcn  a 
l.j,OtX)-KW.  turbo-alteniator  and  its  boiler  plant  equipiNMl 
with  automatic  stokers,  suix>,rheaters,  and  economisers  (such 
as  most,  ships  have  not)  fititod  into  a  ooncirete  barge  and 
aneh(\red  near  a  dock,  1  should  feel  relieved.  Her  proindler 
when  .she  was  ancJiored  would  create  a.  icurrent  for  the 
circulating  water,  and  also  .move  her.  when  wajited,  to 
another  ]xirt  of  tlie  .system  when  tJie  load  cx>nti'e  of  gravity 
dcmand«Ml  it.  Itii-s  would  be  easier  than  tihe  usmal  laborious 
method   of   wayU-ave  chasing. 

.\sli  disposil  would  be  easier  than  «t  pre.sent.  foundation, 
uii.suitable  site,  and  buiktiug  troubles  elimin.ited.  Costly 
circulating  )Tii>e  runs  not  needed.  No  sixx-i.al  coaJ  bimkeiis 
requirwl,  a.  telpherage,  coaling  scheme  such  as  .ships  use  at 
.Mca  would  be  l'<ia«il)k'  either  from  doclcs  or  collier  jK»w«'r- 
ba.rges;  equipixxl  at  makers'  works,  and  delivei-ed  tinder 
,s1<>;im   and   yo-m\\   to  work,   in   atandai'd  sizes. 

In  ,\me.rica  a  '2<X)-mile  tranamis,sion  is  not  con.side,red  n 
p.iiticnlarly  long  one,  and  I  know  not,  therefore,  why  it 
should  be  any  more  difficult  here  to  transmit  electric  power 
oveir  the  -sa.me  di.st;i.nce.  bub  an  SO-mile  radius  from  any  of 
the  following  waterways  would  cover  any  part  of  .England, 
Scotland,  or  Wales :  Tbaiines,  Wash,  Humbe.r,  Tees,  Tyne, 
TwoshI.  Firth  of  Forth.  Oaledoniam  Oana,l,  Mersey  or  Dee, 
Bristol  Cliaanel,   and  Southampton   Water, 

Two  or  mom  100.000-KW.  barges  at  eaeh  of  these,  points 
would  solve  {1.  gcxxl  many  "  burning  "  and  boiiibiiig  ques- 
tions, Tri  the  latter  ctisi^,  the  ships  w-ould  be  fairly  ditlicuUi 
to  distingu.i..sh  from  ordina.ry  ones,  and  also  they  luight  iKvt 
be  alt  the  exact  spot  exi-jccted  when  the  bombers  arrived. 

Think  it  out  further — "It's  no  sae  daft  ais  it  micht  luik." 

C.  T.  Allan. 

CardilT.   UcvrmbcT  itii,  lOLS. 

"Fraternity" — or  Tyranny? 

With  regard  to  the  remarks  of  your  corresix>ndent  "  Plain 
Sl>eaking."  ajid  other.s — considering  the  .staff  engineers  have 
been  for  so  many  years  without  any  organisatdoo  whnitso- 
ever,  why  (when  the  E.P,E  A.  is  being  put  on  a.  sminrl 
ba.sis)  .sihould  we  want  to  i-ush  into  the  ainn.s  of  the  E.T.l'.? 
I  think  if  all  .staff  engineers  would  join  the  E.P.E.A.,  and 
thereby  help  the  men  who  have  dome,  and  are  doing,  .so 
much  spade  work,  we  should  soon  get  the  impi-ovements 
in  our  working  conditions  which  we  all  desire,  without  the 
help  of  the  E.T.U.  or  anyone  else. 

S.    A,   Woodward. 

(llouccster,  December  9lh,  1918. 


In  your  issue  of  December  Cth,  "  Plain  Speaking  "  comes 
much  nearer  the  niai-k  in  advocating  what  is  practically 
the  .solution  of  tlie  whole  problem,  viz.,  "  a  strong  nnian," 
Imt  states  that  the  methods  of  the  E.T.L".  in  the  paLst  have 
not  altogether  been  to  the  liking  of  himself  and  fellow 
members. 

He  complains  that  an  application  by  the  E,P,E,A.  for 
better  le-muneration  has  been  turned  down  by  various  em- 
ployers. As  for  methods,  I  can  give  many  inatanees  of 
men  who  joined  the  E.T.U.,  who,  after  doing  so,  and 
participating  in  the  various  advances,  &c.,  &c..  conceded 
to  them  through  the  E.T.U.,  have  at  tihe  invitaition,  or, 
shall  we  say,  command  of  their  "  chief,"  joined  the 
E,P,E,A,,  becaaisft  the  "boss"  is  a  member,  and  who,  I 
feel  convinced,  would  at  the  word  of  command  put  on 
overall.';  and  become  ".stokers."  Yet  they  a.sk  for  "  frater- 
nily,".  Who  has  refused  it?  GertaJnly  noli  the  F.l'.L.. 
wliidi  is  o]X'.n  to  all  electrical  workers,  chiefs,  a,iid  (rlbcr- 
wise.  By  all  mea.ns  let  us  fra.te.mise,  and  the  cour.se  lor  the 
member.s  of  the  E.P.E..\,  is  obvious.  Cohere,  and  tyi^anny 
will  oease  to  exist.     United  we  stand — divided  we  fall. 

William    F.    Wood. 

Stockton-on-Tees,    Dcrembcr  0th,   1918, 


Wages  and  Workinjs  Conditions  in  Electricity  Works. 

I  am  desired  by  the  Marylebone  branch  of  this  unicvn  to 
stKite  that  they,  in  common  with  the  meinbcirs  of  otiici- 
lirancheiS  of  the  Enginemen's  Union  interested  in  th<'  niU- 
card  award,  are  far  from  satisfied  with  the  net  jcsult. 
Though  the  men  were  told  time  aiijer  time  that  evei^ybody 
would  get  Bomethiing,  complaints  are  so  numerous  as  to  no 
a.ilvaiicei  in  wages  being  granted  that  there  is  a  .suspicion 
tint  the  iiii.\cd  nii.tiiic  .if  the  work  incidental  to  electricity 
inHl.rt.ilun;j  |i;i,  | .i..,lii,lc(l  flic  po.s.sihility  of  grading  the 
men:  the  mci,,  ih.ivlmv,  lecl  jiistilii-d  in  asking  for  the 
a,bolit.ion  of  the:-c-  hybnd  grades ;  and  to  benefit  the  lower 
hybrid  gra.de  men  ih^  intj-oduictian  of  a  flat-rate  wage  of 
.SJd.  per  houir.  or  its  eqp.ivij,leT:it  for  men  on  the  weekly  wa.ge 
bcKiks.  fi»i  (til  iirddrx  „[  ^y,,,.);  ,-„)^v  lilted  at  8.id,  or  less, 
Coniinittees  have  sal  inrmtli  in  a,nd  month  out  for  nearly  two 
Viirs  to  thresh  out  tlie,se  wage  mtes.  hoping  for  some,  siih- 
-liintial  iiiii>rovemeiit  to  acciTie  as  a  result,  but  as  tlieir 
lioi>es  are  not  realised  ;he  reaction  is  all  the  more  \ii.leiit 
I'or  eleven  months  past  bra-nohe-s  have  been  in  c•lJll^l;^lt 
,>-ession  t<.»  answer  que.'-taons,  t<.  a,<|vise  genenillv,  to  ccMilVr 
with  *he  representataver.  of  other  unions^  and  it  is  not  moe 
to  know  that  the  work  will  have  to  be  started  all  over 
again.  This  thne,  however,  the  meo  -win  not  be  found 
easy  to  aati.sfy.  as  they  wanit  entiiely  open  negotiatiiona. 
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As  samples  of  the  ciiuiplaint^  coming  in  «<■  iijii\  iitf  : 
Men  are  .shifted  tmm  job  to  job,  and  are  not  paid  the  liigbor 
ia,tes  «hen  shifted;  men  acting  practicall.v  as  highei-grade 
]iieu — eut'Cred  oti  wage  b(x>ks  as  lower-grade  Uieii  in  days 
.:iine  by  when  grading  didn't  TOa.t't*ir — now  failing  to  obtain 
higher  7-,i.te.s;  oil  tiiiiiniers  doing  ashing:  the  mains  man 
diiing  meftea'  t'lNiiig  or  meter  reading  or  testing,  or  installa- 
tion inspector's  w<>rk;  meter  fixers'  nut.  ^  doing  ]net<T  fixers' 
\M)rk:  met«?r  leadors  being  made  o  ^j..  .n-ilili'  tor  connecting 
and  tUscouuec.ling  at  less  than  installation  iusix-cbc^r's  rates: 
day  hands  doing  Sunday  work  are  paid  overtime,  bnt  shift 
hands  doing  Sunday  wtuk  get  no  overtime;  men  completed 
•,h  day's  work  ajid  restarted  sa.me  night  without  ovei-tim<; 
jiay;  overtime  |>;iyment  for  Sundays  discontinued,  and  ;i 
bonus  system  introduced.  .\11  of  the.-^e  things  aceni  to  us 
to  Ix'  needless  comjilicatious.  The  men  say  they  are  de- 
termined to  obtain  a  living  wage  without  ha\ing  overtime 
l>ay  to  make  up  for  the  shortage  in  other  directions,  and 
to  obtain  that  living  w'age  the  brajiches  will  ask  for  aji 
.ill-round  advance  of  -Id.  per  hour,  with  an  absolute  minimum 
ot  bjd.  per  hour,  from  which  the  4d.  shall  Ix^  calculated. 
The  membeas  want  the  47-houi-  week,  which  they  ai-e  de- 
termined to  press  for.  The  delegaites  attending  the  con- 
feienoes  were  aske*l  to  leave  the  48-  or  47-  or  44-hour  week 
m  abeyance ;  but  the  engineering  award  becomes  operative 
on  January  1st;  this  award  the  members  wa.nt  a,pplie<l  to 
the  eleotiicity  undertakings,  togethea-  with  the  abolition  of 
overtime;  also  they  request  the  conversion  of  war  wa.ges 
and  war  bonuses  into  a  ponnanent  wage.  The  members 
further  desire  the  abolitiou  of  piece  rates  and  bonuses;  also 
the  minimmn  period  of  rest  between  any  turn  of  duty  shall 
be  twelve  hours  (pubhc  breakdow-ns  alone  excepted);  also 
the  reinstaitement  of  men  reituming  from  the  Anny  w  Na.vy 
to  be  carried  through  as  exi)editiously  a<5  i>ossible,  as  it  has 
been  a  great  hard.ship  foi'  a  man  to  do  li  main's  work  per 
day.  Hai-ddiips  have  l)©eu  borne  cheerl'nlly  for  the  sate  of 
the  brothers  at  the  PVcmt,  and  what  sacrifices  have  been 
made  as  a  wai'  departure  caainot  now  be  made  a.  permanent 
institution. 

John  Vincent, 

Secretary, 
National    Amalgamated    Vnjon    of    Enginemen, 
Firemen,   Ac,   of  Greater  Britain. 


Smooth   versus   Undercut  'Commutators. 

The  following  remarks  will  give  your  readers  a  brief 
outline  of  my  experience  with  commutator  troubles. 

I  have  invariably  had  trouble  with  commutators  ca.used 
cither  by  inexpeiienced  a.ttendajits  or  gross  cadelessness  of 
those  in  charge  of  motors. 

The  general  electiician  m  the  first  .place  fixes  his  brush 
position  exactly  in  the  centre  of  the  main  poles,  aYid  on 
tracing  the  lead  of  the  annature  one  findk  it  may  be 
out  of  the  neutral  ix>si.tion  ob  a  small  machine  by  about 
1  in.  Tliis  is  a  frequent  mistake,  and  I  have  been  caused 
endless   trouble    through    it.  > 

The  nest  thing  is  that  one  finds  ifJhe  bru-sh-holdei'S  not 
equally  spaced;  a  simple  ipethod  of  spacing  them  is  as 
follows : — • 

Tajke  a  piece  of  pamper  and  cut  it  to  the  width  of  com- 
mutator, place  the  jwper  tightly  rotmd  the  commutator, 
then  mark  off  one  completie  radius  of  the  commutator  a.nd 
take  the  pai»r  off  again.  Xow  divide  the  paijer  in,to  so 
many  equal  i>arts  according  to  the  number  of  poles,  if  a 
4-pole  machine  divide  the  paper  into  4  equal  jtarts,  if  6-pole 
divide  into  six,  and  so  on. 

This  I  have  found  is  the  mo.ft  efficient  way  of  spacing 
the  brushes ;  some  people  count  the  number  of  bars  on  the 
commutaltor,  and  divide  the  number  by  the  number  of  poles, 
and  set  the  brashes  accorcUngly.  This  method  is  wr<xig  in 
cases  where  .the  mica  and  connnutotor  bars  vary  in  thick- 
ness, thereb\'  giving  a  variation  in  the  dista,nc©  between 
the  brashes,  although  the  amount  ma,y  be  small  it  is  never- 
theless a  fact.  Now  with  regard  to  undercut  mica,  may  I 
sa-y  that  on  a  certain  plant  abroad  I  had  over  100  motors, 
and  after  rectifying  faults  as  stated  above.  I  resorted  to 
cutting  down  the  mica,  on  all  machines,  and  in  every  case 
except  one  the  experiment  proved  a  great  success,  and  fully 
justified   my   auticipa.tions. 

I  may  say  that  I  cult  the  mica  down  1/16  in.  and  insu- 
lated each  section  with  a  coating  of  very  thin  shellac,  and 
it  proved  a  greater  success  than  any  paste  or  filling  thait  is 
u.~-e<l  on   such  occasions. 

With  regard  to  the  machine  that  did  not  prove  a  success, 
but  certamly  not  worse,  I  may  say  it  was  a  20-H.P.  motor, 
and  haid  a  great  number  of  sections  on  the  commutator, 
and  we  also  had  trouble  with  the  oil  ci'eeping  on  the  shaf* 
and   commutator. 

Tru.sting  these  few  remarks  may  be  helpful  '"  your 
readers,  although  it  iseems  like  treading  ovc'-  "j''  .-I'oin.id, 
I   should   like   to*  read   other  oiiiuious  on   I.'"'''  sui)]c<t. 

•^  '  ..    ihus.    U.    Vcarslcv. 

Birkenhead,  December  '2nd.  1916- 


stations,  ic,  an. I  I  have  louud  in  all  cases  that  undercutting 
is  beneficial,  provided  the  slobs  are  not  too  deep,  because 
this  allows  an  accinntilation  of  carbon  a.n<l  grease  whi<-h 
tends  to  put  a  short  on  the  .segments. 

My  woret  exjierience  wa.s  in  a  gas-engine  station,  where 
the  fumes  from  the  exhau.st  penaded  the  engine-room,  and 
played  havoc  with  the  windings  and  segments;  1  s:iy  wind- 
ings because  repeatedly  we  found  an  acctunula.tion  of  dust 
behind  the  lugs,  which  seemed  to  a.b.sorb  the  ga,ses,  ami 
caused  a  low-resiatiince  fault  between  windings,  and  as  tho 
distances  between  windings  and  segments  axe  a.pprccialdv 
smaller,  the  short  soon  took  up  the  i>a.th  of  least  re.sistancc. 
viz.,  segments.  We  tried  covering  the  lugs  with  atout 
shellacked  canvas,  but  the  iwsult  was  not  much  better,  a.nd 
1  firmly  beUeve,  sir.  that  the  .s<H;ret  of  success  lies  with  the 
ilesiguor,  who  must  stud,\-  the  conditions  under  which  the 
machine  is  to  w'ork.  viz.,  gas-engine  sta.tion,  flour  mill, 
carbon  works,  &c.,  if,  initially,  the  machine  "coats  moje  it 
would  pay  in  the  long  run.  I  would  write  more,  but  I 
think  enough  space  has  been  taken  up.  Wishing  you  every 
success. 

W.  Parker, 
Charge   Engineer,  Portsmouth   Corjioratioii. 

rortsmouth,    November   SOth,   1918. 


Eefcrricg  to  the  corresponrJ-snce  m  your  November  29th 
issue  on  undercut  comn-'«'ators.  I  should  like  to  give  my 
experience,  in   the  hotx"  of  helping  on  the  great  work. 

I  mav  claim  to  have  a  wide  experience  of  all  tyix-s  of 
inotoi-8.  such  .IS  tramway,  crane,  lift,  workshop,  and  central 
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The  Fllmim.;  V*yE.— Petition  fok  Prolong.wion  oe  Patent. 

In  the  Chancery  Division,  on  December  4th.  Mi".  Justice 
Sargant  commenced  the  hearing  of  a  petition,  in  the  matter 
of  Fleming's  patent  No.  24,850,  of  1904,  for  prolongation  of 
the  pa.tent. 

Mr.  J.  Hunter  Gray,  K.C.,  and  Mr.  R.  Moritz  appea.red 
for  the  petitioners;  Mr.  H.  A.  C-olefax,  K.C..  and  Mr.  J. 
Whiteh«id  for  the  British  Thomson-Houston  Co.,  Ltd.,  and 
others;  Mr.  Court.ney  Teiuiell  for  the  De  Forest  Co.,  and 
Mr.  T.  Terrell,  K.C.,  Mr.  D.  M.  Kerly,  K.C.,  Mr.  Auisten 
CajtmeO  and  Mr.  J.   \\Tiitehead  for  the  Crown. 

Mr.  Gr.\y  said  the  invention  was  an  instrument  for  de- 
tecting osciilabions  produced  by  energy  generated  some  dis- 
tance a.^\"ay  in  the  form  of  Heitzian  waves.  The  invention 
related  to  certain  new  and  u.seful  devices  for  converting 
alternating  electric  currents,  and  especially  high-frequency 
aJteniating  electric  cuirrents,  or  elec.tiic  oscilla.tions  into 
continuous  electiic  cuiTents  for  the  purjxise  of  making  them 
detectable  by  and  meuisur-dble  with  ordinary  direct-i;urrent 
iustrumemts.  Having  read  the  patentee's  claims  in  his 
spedfioation,  Mr.  Gray  i<wA  (hat  the  .six  opiX)neuts  t<j  the 
IX'tition  of  prolongaitiou  of  the  ]ia.tent  were  the  Automaitir 
Telephone  Co.,  f Ad. ;  the  British  Ttiomson-Hou.ston  Co.; 
Oi'e^l  &  Co.,  Ltd.,  the  Indo-Eur'opean  Telegi-a.ph  Co.,  Ltd., 
Siemens  Bros.  &  Co.,  Ltd.,  and  the  Western  Electiic 
Co.,  Ltd.  These  opponents  alleged  that  there  was  no  sub- 
ject matter  in  the  patent  m  question;  that  the  invention 
waK  not  of  sufficient  merit;  that  (the  petitioners  had  been 
amijly  rewardetl  for  any  ingenuity  of  labour  or  money 
they  might  have  expended  in  respect  of  the  invention ;  that 
the  petitioners  had  had  ample  time  and  opportunity  of 
putting  the  alleged  invention  into  practical  u.se  on  a  com- 
mercial scale,  and  if  they  had  not  been  adequately  re- 
muneratied  that  was  due  (to  the  petitioner's  want  of  diUgence, 
and,  further,  that  the  alleged  invention  wa.s  not  useful. 
By  cla.use  7  of  tlie  pajticulaa-s  of  lAjection  they  admitteil 
none  of  the  allegations  of  (the  I'vetitioners,  and  they  ti-avei-sed 
certain  of  them.  Counsel,  proceeding,  said  the  petitioners 
.alleged  that  the  Fleming  v.iJve  enabled  signals  to  be  received 
with  certainty  at  di.stances  much  greater  than  was  possible 
with  any  previously  known  detector,  and  it  was  now,  and 
had  l>een,  some  years  in  universal  use  all  over  the  woiid 
for  long-distance  signalling;  the  Fleming  valve  had 
proved  a  more  reha.ble  and  sensitive  detector  of  wireless 
signals  than  any  other,  and  its  sen.sitiveness,  unlike  that 
of  mast  detectors,  was  not  unpaired  temporarily  by  violent 
atmospherical  discharges,  and  thus  its  introduction  marked 
an  epoch  i"  the 'development  of  l(Cig-distanee  wirele.o-s  tele- 
graphy, ''s  it  had  led  to  the  pnictic-il  elimination  of  atmos- 
pher"-*-  ^■^^.  magnification  of  signals,  and  new  methods  for 
iW  production  of  continuous  wiives. 

The  first  witness  called  was  Mr.  John  St.'V.  Pletts,  chief 
of  the  jiatent  department  of  tlie  Marconi  Co.  He  said  that 
the  magnetic  detector  came  in  in  1902,  and  it  very  rapiclly 
displaced  the  coherer,  w^hich  was  very  easily  affected  etthd!- 
liy  atmospherics  or  by  one's  own  transmitters  in  'he  same 
stations.  Tlie  mii.gnctic  deteiitor  still  remain'^'  "n  many 
ships  to-day.  His  oompaiiy  put  the  Fleiniii.'  vajvr  in  t-hip:, 
becjno>p  it  wa^s  a.  more  :~en;itivF  rei^^eive-'  <"""''  '•  probah!- 
Avou'd  have  dispk'jed  the  ma.snetic  Jio^^  rapidly  had  it 
not  b«en  that  .it  wa-  frequentiv  burnt  out  br  the  operators 
using  the  filament  at  v,,,  high  a  pressure.  He  did  not 
tliink  ftiat  grid  Fleming  .»lves  were  put  on  board  ship 
before  0ne  war.  He  knew  ol  no  other  invention^_in  con- 
nection with  wirele.«  telegra.i)hy  other  than  th?  7'777  that 
was  so  irtipcH-tant.     Great   stiides  had  been  mad*  since  the 
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uai  Jii  wxioUmw  ieioUiikI^  :iiii1  amvuiitus,  aud  lio  dul  not 
(Jiink  aay  of  tlitiiii  would  havo  be«u  possible  without  th.' 
Fleming   invontion. 

Gross-e.\aJiiiiie<l  by  Mr.  Colei'ax,  witucss  slid  tha.t  by 
Fleming  \-alve  ho  meant  a  \'alve  which  reotilied  by  means 
of  electrons.  Before  Flemitii:  thei'e  had  lK»en  no  disilosiiiv 
of  the  ideii.  of  \iainjj;  this  valve,  and  that  was  an  absolutely 
novel  idea,  a*  the  date  of  the  paitent-. 

(To  he  conihiued.) 


WoUKMENS    CO.MCLS.SATION. 

.\t  the  Bow  I'liuuty  Court,  on  Friday.  Ifcforc,  hiii  llo(iH)ur 
.ludgc  Oi-ahaiu,  K.C..  and  ti  jun*,  Thomas  E<l\vai-d  Knight, 
of  17,  Cooper  Street,  Canning  Town,  sued  the  Charing  Crotis, 
West  End,  &  City  Eleftricity  Supply  Co..  Ltd..  to  refover 
±'300  damages  for  pei-sonal  iiijiuie.s,  under  the  Employers' 
lji:il>ility  .\it,  owing  to  an  alleged  defet^^t  in  the.  pbuit. 

Ml-.  Moyse.s  a.ppejirexl  as  counsel  for  the  plaintiff,  and  Mr. 
\\  ickhain.    barrister,    for   the   defence. 

Tbe  plaintiff's  caeo  was  tha.t  he  \viis  euiploye<l  as  a  boiler 
sealer,  and  on  June  '20th,  .in  the  moniing.  a^ketl  fon"  a.  bnisb 
and  pail  for  his  work.  This  was  not  foi-thoorning,  so  h<^ 
went  out  on  top  of  the  boiler  to  fetch  it.  .\t  that  moment 
one  of  the  tubes  burst — they  were  waiter-tube,  boilers — ^in  a 
boiler  ,50  or  60  ft.  a.way,  with  the  result  that  in  ti-ying  to 
grope  his  way  to  safety  in  "the  blinding  steam  he  fell  off 
tbe  boiler  to  the  concrete  floor  below,  a  (hstance  o^  '2-1  ft. 
lie  was  very  seriously  injured,  and  hati  not.  recovered  since. 
.V  juryman,  desii-ed  to  know  whether  ■  the  insurere  of  the 
boiler  had  anything  to  do  with  defending  the  action,  and 
whether  the  firm  had  had  a  number  of  .similar  accidents. 
but  Judge  Graham  niled  that  the  questions  were  not  pea- 
missdble.  The  plaintiff  said  there  were  many  men  employed 
there  who  knew  nothing  at  all  about  a  boiler  when  they 
were  engaged.  He  had  no  knowledge  that  three  men  and 
two  mates  were  kept  .<apeciaHy  for  the  testing  of  these  tubes. 
Had  there  been  a  guard  on  the  boiler  he  could  not  have 
fallen  off.  He  disagreed  with  counsel  that  he  could  uot 
have  been  at  his  work  to  have  been  outside,  as  he  had  to 
go  there  to  fetch   his  brush. 

A  mass  of  e\idenoe  was  called  for  tiie  defence  to  prove 
that  every  care  that  was  hiunanly  possible  was  taken  to 
prevent  such  an  .iccident.  by  testing,  and  the  Board  of 
Trade's   most  stringent   regulations   were   fully   canied   out. 

The  jury  gave  a.  verdict  far  the'  pladntiff  for  £7.5  damagej?. 
Judgment  was  entered   accordingly,   with   casts. 


ELECTRicrrv  Supply  in  Coiik. 
Ix  the  King's  Bench  Division  of  the  Higli  Court  of  Ire- 
land, before.  jSIr.  Justice  Kenny,  in  the  ea.=ie  of  Meagher  and 
Hayes  r.  (the  Cork  Electric  Tr,i.uiways  iV  Electric  Lighting 
Co.,  Ltd.,  Mr.  J.  F.  Burke  a.pplied,  oai  beh.ilf  of  the  plain- 
tiffs, for  leave  to  deliver  inti^rrogatories  to  the  defendants. 
Counsel  explained  that  the  .action  was  b)ought  t»>  lecover 
.£101  8s.  od.,  being  the  amoimt  of  overcha.rge  i>ii.id  by  the 
plaintiffs,  under  protest  and  without  notice,  for  a  .-jiiiiph 
of  electricity,  contrary  to  the  provisions  of  the  Ek-etrir 
Lighting  Act,  18S'2.  The  plaintiffs  lieheved  that  elect riciit\ 
had  been  "supplied  to  others  in  the  .s;ime  .aiea  on  reduced 
and  preferential  terms,  and  they  wished  to  administer  in- 
terrogatories on   this  subject. 

It  was  stated  that  the  inteiTogatoaies  had  not  been  drafted, 
and  Mr.  Ju.stice  Kenny  .said  the  apphcntion  could  be  re- 
newed when   that  had  been  done. 


IS.AACS    V.    HOBHODSE. 

Tbf.  hearing  was  concluded  on  December  5th  in  the  Court 
of  Appeal,  consisting  of  Lords  Justices  Bankes,  Wai-rington, 
and  Scrutton,  of  the  case  of  Isaacs  v.  Hobhouse  upon  the 
apphoation  of  the  plaintiif,  Mr.  Godfrey  Charles  Isaacs  the 
managing  director  of  the  Marconi  Wireless  Telegraph '  Co. . 
for  a  new  trial  of  the  action  which  was  tried  before  Mr' 
Justice  Darhng  and  a  special  jury  in  July  last. 

Mr.  I-saacs  brought  the  action"  to  recover  fi-ojn  the  de- 
fendant. Sir  Charles  H.  E.  Hobhouse  damages  for  alleged 
libel  concerned  with  the  Marconi  o«itia<-.t«"  for  the  con- 
.struction  of  ujiperial  wirele.ss  t<»legraph  station^ 

The  tiial,  which  la.st<>d  eight  dave.  i-esnltetV  i„  a  vei'di'cit 
and  judgment  for  Sir  (Carles  Hobliouse,  aind  li,.,,)  ji^j.. 
decision  Mr.  I«aaxs  now  appealed,  upon  the  grounds  l(ju,,„' 
mg  :  fl)  Misdirection ;  (2)  imsa.ti.sfaot<^.rv  fx>nduct  of  the  tno 
by  Mr.  Ju.stice  Darling:  (.3)  wrongful  exclusion  and  inclu- 
.<Bon  of  evidence,  a.nd   (4)  surprise. 

Mr-  J-  A-  Hawke.  K.C.,  Mr.  Stuart  Bevan,  and  Mr 
liildesley  appeared  in  support  of  the  appeal:  and  Mr 
Douglas  M.  Hogg,  K.C.,  and  Mr.  Eustace  Hills  for  the 
respondent. 

.\t  the  conft-tsion  of  the  arguments  of  counsel  for  the 
appellant,  and  ^vM^it  callinj  ii,x)n  counsel  for  the  respon- 
inT  that  tLtS'v,  i^'k  '''^i-^d  the  appeal,  with  costs,  hold- 
I>^ln-  fsT  w  '^•/"'  ''"^  misdirection  bv  Mr.  Jastice 
^^^  r.f  Z  ^^  ■  ""^^J^'  *"  Co-x^  in  s^-tting  asiie  the 
u»n  the  nft!'  '""■•  I^^^  ^^■■^  aeldthat  the  appeal  failed 
T  stsv  ^  ^^■'"i"'''  «'n"r''?*^  '"  *be  notic^  0/  appeal. 
refused  ^^^"otion    wrth   ifche    view    to    an    appeal    was 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  invited  to  mbmit  particulars  of  ttew  or  improved 
derives  and  apparatus,  whieh  will  be  published  if  considered  of 
tufficieiU  interest. 

Northrup-.\ja\   High. frequency  Induction  Furnaces. 

Tiiiv  riROLKiTiiio  Instru-MKNT  Co..  1)36-640,  East  State.  Street. 
Trenton,  N.J.,  is  now  marketing  the  Northru|>-Ajax  higb 
frofjucncy  induction  fui-natie,  to  which  we  drew  attenti<iri 
some  time  ago,  which  is  adapted  in  small  units  for  laboratoi  > 
use  and  .scientific  investigations.  These  furnaces  present  a. 
radical  departure  from  tlie  usual  furnace,  practice  and  embo<l> 
the  first  employment  of  osciUaitory  current  for  the  generation 
of  li<^at.  By  rea-son  of  the  possible  induction  without  the 
inlerlinkage  of  an  iron  magnetic  with  an  elwtrical  circuit, 
currents  (-jin  be  .set  up  in  the  containing  crucible  in  the  ca.>*e. 
of  a.  non-conducting  melt,  or  in  the  melt  itself  if  this  has 
sufficient  conductance  to  permit  the  flow  of  currents.  No 
iron  is  emjiloyed  for  the  concentration  of  magnetic  lines  of 
force.  The  furnace  is  intended  for  single-phase  operation, 
and  the  thermal  efliciency  is  said  to  range  from  40  to  60  per 


FiG.   1.— Nouthbup-Ajax  High-feequency  Induction 
Furnace  op  the  Standard  Vacuum  Type. 

cent,  of  the  power  input  at  the  switch  terminals.  The  com- 
plete equipment  includes  the  following  parts,  some  of  which 
are  omitted  on  the  smaller  size  of  furnace:  Switchboard, 
series  reactance  with  tap-off  jxiints,  one  shunt  reactance,  one 
transformer  with  windings  for  primary  voltage  of  110  m 
220  volts,  condenser  units,  condenser  rack,  mercury  dischar^. 
gap  with  alcohol  dropper  and  mercm-y  adjuster,  furnace,  and 
a  set  of  heavily  insulated  cables  leading  from  the  oscillatory , 
system  to  the  furnace.  The  furnaces  may  be  used  for  the 
heat  ti'eatment  of  metals,  for  making  special  alloys,  for 
melting  glass  and  non-conducting  materials,  for  producing 
temperatures  above  1,400  deg.  0.  without  the  presence  of 
carbon  being  essentially  associated  with  the  operation  of  the 
furnace,  for  producing  higher  temperatures  under  controllable 
conditions  of  vacuum  or  pressure  and  nature  of  atmosphere, 
or  for  other  like  uses.  They  are  made  in  five  sizes:  6-,  8-, 
12-,  16-,  and  20-kw.  capacity. 


\  Combined  Electric  Heater  and  Cooker.— With  reference 
to  our  notice  of  this  device  in  these  columns  last  week,  we  under- 
stand that- the  B.  E.  Co.(of  London  and  Birmingbam).  Ltd..  410, 
Mansion  House  Chambers,  Queen  Victoria  .'-street.  London,  E.C.  4. 
•>cts  as  London  agents  for  this  device,  and  carries  stocks  of  all 
st)'«,o  and  voltag-es  both  at  the  London  and  Birmingham  .stores. 


hor  Disabled  ^Idiers. — There  has  been  issued  by  the 

Ministry  of  Pensions,  We^Vminster  House.  Millbank,  S.W.  1,  a  most 
useful  series  of  little  pamphlets  in  which  full  pension  and  other 
particulars  arc  ^,ven  in  handy  form.  An  illustrated  one,  written 
by  Major  R.  Mitchell,  C.B.E.,  .^  the  advantages  of  training  for  a 
future  career,  contams  the  testimony  of  a  number  of  disabled  men 
who  have  been  satisfactorily  trained  for  »v.cces8ful  work  in  electricl 
and  other  directions.  The  Disabled  SolaUr'g  Handbook,  1918  " 
(62  pages),  ijiven  to  every  man  on  his  discharge,  i,  a  useful  cuide 
to  a  host  of  matters. 
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BRITISH-MADE     A.C.     METERS. 


By  H.  COBDEN  TURNER. 


With  the  cessation  of  hostilities,  we  may  expect  a  return 
of  the  competition  between  British  and  foreign  meters, 
perhaps  not  in  this  country,  but  assuredly  in  the  Colonies 
and  Neutral  Countries.  The  following  results  of  tests 
and  deductions  therefrom  may  not,  therefore,  come  amiss  at 
this  time. 

1 1  is  probably  not  generally  known  that  the  British-made 
induction  motor  meters,  as  contrasted  with  the  Continental 
meters — chiefly  German  and  Swiss — fall  into  quite  a 
difi'erent  cla.ss,  by  reason  of  a  fundamental  difference  of 
design — namely,  the  disposition  of  the  series  and  potential 
coils. 

A.C.  meters  of  British  origin  have,  with  one  exception, 
separate  magnetic  cores  for  the  fluxes  produced  by  the 
pressure  coil  and  the  series  coil.  This  is  not  generally  the 
case  in  meters  manufactured  on  the  Continent,  where,  with 
one  exception,  they  possess  only  one  core  for  both  series  and 
shunt  Muxes.  This  core  has  three  limbs — the  outer  two 
generally  being  wound  with  shunt  coils  and  the  middle  one 
with  a  series  coil.  The  fluxes  are  led  through  the  disk  by 
means  of  an  iron  keeper  on  the  reveree  side  of  the  disk. 
Meters  of  the  latter  construction  do  not  stand  overloads 
well,  and,  in  fact,  are  generally  unsuitable  for  any  condi- 
tion other  than  the  normal  one  for  which  they  were 
calibrated. 

Two  typical  forms  are  .shown  in  attached  sketches  figs.  1 
and  2.  The  obvious  result  is  that  home-made  meters  are. 
almost  without  exception,  larger,  and,  consequently, 
heavier,  than  Continental  meters,  but,  in  electrical 
performance,  the  British  method  by  far  excels  the  other. 

The  following  table  shows  the  comparative  results 
obtained  on  various  well-laiown  meters  with  variations  of 
voltage.  The  first  four  are  British  and  the  last  four 
Continental : — 

With  50  %  Increase  of  Pressube. 


Jiritm. 

Continrnt.aL 

A 
B 
C 
D 

...     -    i  % 

...         -     3     % 

-     3     % 

...         -     3     % 

W         ...         -      IB 
X         ...         -     16 
Y         ...         -       3 
Z         ...         -     30 

% 
% 
% 
% 

With  50  %  Decrease  of  Pressure. 

A 
B 
C 
D 

-     0 

...        +     1     % 
+     1     % 
+     3     % 

W         ...         -       3 
X         ...         +       3 
Y         ...         -t-        1 

Z         ...          +     20 

% 
% 

% 

—  sijrn  represents  that  the  meter  was  running  slow. 
+  means  fast. 

Similarly  with  variations  of  frequency  : — 

WiTHj40  %  Increase  of  Frequency. 


A 

-     3     %          W         ...         +1 

% 

B 

-     1     %           X         ...          +        5 

% 

C 

-     6     %            Y         ...          -       2 

% 

D 

...         -     5     %            Z         ...          +       8 
With  40  %  Decrease  of  Frequency. 

% 

A 

-H       i  %         W        ...         -     10 

% 

B 

...         -     3     %          X         ...         -     33 

% 

C 

+     1     %           Y         ...         -     I.'-. 

% 

D 

-     4      %            Z         ...         -     47 

% 

With  40  %  Increase  of  Frequency — P.F.  0""). 

A        ...  +     3     %         W        ...        +      S    % 

B        ...  +     4     %          X        ...        +     21     % 

C         ...  +     5-2  %            Y         ...         -       3-0  % 

D         ...  -     5-8%            Z         ...         +     15-7% 

With  40 

A 

B 


,  Decrease  op  Frequency-  P.F.  0'5. 

-  12  %         W         ...         -     22     % 

-  12  %  X  ...  -  87-5  % 
C  ...  -  14  %  Y  ...  -  26-i;% 
D         ...          -     25  %            Z          ...  -     71-8% 

The  figures  are  based  on  variations  at  half -load. 

It  might  be  opined  that  these  variations  are  severe,  but 
the  ))urpose  in  this  was  to  accentuate  the  errors,  which  will 
be  proportional  for  small  and  more  ordinary  conditions  of 
change.  Also,  small  changes  of  wave  form,  such  as  are 
found  to  occur  in  ordinary  practice,  are  quite  comparable 
with  large  changes  of  frequency,  seeing  that  they  are  caused 
by  the  presence  of  the  higher  harmonics. 


CO.MPARISON    OK    CONSTRUCTION. 

Teiiiihuds. — In  the  terminals  and  connections  from  the 
terminals,  and  in  the  gauge  of  wire  used  for  the  various 
coils,  it  will  always  Ije  found  that  the  British-made  meters 
are  more  liberal  in  section  than  the  Continental. 

Cases  and  Corers. — These  on  British  meters  are  generally 
of  pressed  steel  or  cast-iron,  giving  a  protection  to  the 
meter  from  external  fields  such  as  is  not  acquired  by  means 
of  th?  jointed  spelter  or  zinc  covers  used  on  the  Continent. 

Wa//  Consumption. — la  this  respect   the  two  types   are 
approximately  equal,  as  the  following  figures  will  show  : — 
Shunt-coil  Losses. 


A... 

n  watts 

W... 

2'4  watts 

B... 

1-4       .„ 

X    ... 

1-5      „ 

C  ... 

1-5      „ 

Y  ... 

1-2      „ 

D... 

2--,       ., 

Z    ... 

1-2       „ 

Torque. — As  regards  the  torque  developed,  either  type 
can,  of  course,  be  made  to  give  practically  any  value  of 
torque  by  increasing  the  number  of  turns  on  the  series  coil, 
increasing  the  air  gap  in  the  shuiit  magnetic  system, 
placing  the  motor  system  a  greater  distance  from  the  centre 
of  the  disk,  &c.  ;  but  the  limiting  factor  is  the  brake 
magnet,  because  it  is  an  axiom  of  A.c.-meter  design  that 
the  speed  of  the  disk  should  not  exceed  50  E.P.Jt. 


Fig.  1.— British  Tyi 


Fig.  2. — Continental  Type. 


In  other  particulars  no  sharp  difi^erence  between  the 
two  makes  can  be  defined.  Prevention  of  shunt-running  is 
obtained  variously  by  provision  of  holes  in  the  disk  or  by 
means  of  the  attraction  of  the  permanent  magnet  for  a  particle 
of  iron  inlet  in  the  disk,  or  a  piece  of  iron  wire  extended 
from  the  spindle.  Similarly,  better  values  of  starting 
current  and  registration  on  low  loads  are  obtained  by 
causing  the  shunt  leakage  flux  to  be  laterally  unbalanced  by 
a  variety  of  means. 


New  Electrostatic  Separator.— The  principal  feature  of 
the  Bibolini-Riboui  separator  is  in  the  foi-m  given  to  the 
electrostatic  field.  This  field  is  generated  by  a  number  of 
electrified  cyHndrical  polar  surfaces  arranged  in  parallel 
groups,  .situated  at  different  levels.  Each  one  of  these  cylin- 
ders, considered  together  with  the  polax  plane  facing  it, 
generates  an  element  of  the  electrostatic  working  field,  and 
is  intended  to  operate  on  a  portion  of  the  triturated  mineral 
(mixed  with  a  number  of  other  minerals  and  gangues)  which 
is  either  passed  across  it  by  a  conveyor  band  moved  at  a 
uniform  speed  and  sliding  on  the  induced  polar  surface,  or 
is  allowed  to  gravitate  on  to  the  plane  polar  surface,  suitably 
inclined  and  prepared.  The  crushed  ore  is  ted  into  the  trans- 
porter (or  on  the  plane  ix)lar  surface)  by  as  many  feed 
buckets  as  there  are  electrifiers  in  a  group  on  one  level,  and 
thus  forms  on  the  belt  or  on  the  pole  which  receives  it  as 
many  bands  of  con.stant  thickness  and  breadth  as  there  are 
.separating  units.  The  action  of  each  unit  on  this  band  of 
material  is  to  project  in  a  direction  lateral  to  the  axial  plane 
of  its  own  field,  the  granules  formiug  the  mineral  nnxture. 
During  this  operition  separation  is  effected  in  that  one  or 
a  number  of  qualities  of  the  granular  constituents  of  the  mix- 
ture tend  to  keep  in  the  central  zone  of  feed,  while  the  others 
ai-e  projected  into  the  zones  lateral  to  this  central  zone.  The 
products  thus  separated  are  treated  similaj-ly  in  the  otlier 
.stages  lower  down,  until  separation  is  complete.  To  gi;aduate  tbe 
process  the  apparatus  is  provided  with  several  devices  which 
constitute  .special  features  of  the  method:  e.g.,  it  is  posable 
(1)  to  vary  the  geometric  shape  of  each  electrostatic  field 
element  bv  varving  the  curvature  of  the  electrifymg  uuits 
and  their  'position  relative  to  the  polar  surface  opposite;  (2) 
to  vary  the  conductivitv  of  the  plane  ix>le ;  (3)  to  vary  the 
jveriod  of  electrification  by  varying  the  siwed  of  the  conveyors 
and  the  angle  of  the  surface  of  descent  of  the  granules.— 
h'Jiiclusiria. 
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BUSINESS  NOTES. 


The    Christmas    Holidays.— ^Ve   Aall   !>■   nlail  if    niir 

rea.irT3  'vill  take  not.-  th-.it.  nwini?  to  the  Christmiis  Holi.Uys,  the 
KlKi  iHliAI.  Rf.wi.u  I.u-  OiMfjuhei-  -JTlh  will  li:uv  to  U'  iniiitwl 
two  (lavs  earlier  than  usual.  All  matter  iutemioi  lor  that  issue. 
wliether  editorial  or  julvertisement,  shouUl  be  in  our  hands  at  the 
earliest  possible  moment.  From  a  notice  appearinu'  elsewhere  in 
our  pages  to-day.  it  will  be  observed  that  all  new  advertisinjr  copy 
and  alterations  to  existing  displayed  advertisements  must  be 
received  here  not  later  than  the  morninjr  of  Friday  next, 
Decemlier  2uth.  Official  Notices  and  small  jirepaid  advertisements 
can  be  received  up  to  the  followin-r  Tuesday  morning. 

Activity  of  Foreign  Firms  in  Denmark.— Tf-M.  Com- 
mercial Attach.-  at  Copenhagen  einpliivsises  the  importance  of 
British  firms  preparinir  at  once  for  the  competition  they  will 
shortly  encounter  in  Denmark.  A  numl)er  of  Danish  firms  have 
inquired  from  him  whether  there  would  be  any  possibility  of 
placinir  orders  with  British  firms  now  for  goods  to  be  delivered  after 
the  conclusion  of  peace.  They  state  that  foreitjn  firms  are 
canvassing  for  orders  to  the  detriment  of  British  industries.  The 
firms  who  have  approached  him  have  previously  bought  their 
r«ciuircments  from  British  firms,  and  they  are  loath  to  pass  their 
orders  to  other  countries,  should  there  be  a  rcivsouable  chance  of 
obtaining  supplies  from  the  United  Kingdom  within  ar  reasonable 
period.  He  suggests  that  the  question  be  considered  whether 
British  firms  would  not  be  well  advised  to  book  orders  for  delivery 
so  soon  as  conditions  permit.  In  the  present  circumstances,  where 
neutral  markets  are  bare  of  goods,  merchants  are  anxious  to  place 
orders,  even  though  they  realise  that  considerable  time  may  elapse 
liefore  they  can  be  executed.  Some  foreign  houses  appear  rtadily 
to  accept  such  orders,  with  the  result  that  the  merchants  in  many 
ca.3es,  having  once  placed  orders  in  those  countries  to  cover  their 
re<iuirements.  these  are  lost — for  the  time  being,  at  any  rate — to 
the  British  market.      Hoard  of  Trade  Jouritiil. 

Export  Prohibitions. — A  further  list  of  relaxations  in 
export  prohibitions,  announced  by  the  Board  of  Trade  to  take  effect 
as  from  to-day,  appeared  in  the  Jionvd  of  Trade  .lourmil  for 
December  5th. 

Indian    Government    Contracts.— The    Report   of   the 

Public  Works  Department  Reorganisation  Committee  in  British 
India  contains  important  material  to  United  Kingdom  firms  which 
have  been  executing  contracts  for  the  Indian  Government.  It 
deals  with  the  present  system  of  purchasing  .stores  through  the 
India  Office,  and  advocates  that  greater  latitude  shall  be  given  to 
Public  Works  officials  in  obtaining  material  in  India.  The  tendency 
will  be  more  and  more  to  cut  away  from  the  London  connection, 
and  to  call  for  more  and  more  tenders  in  India.  If  British  manu- 
facturers are  to  continue  to  retain  the  same  proportion  of  these 
public  orders  as  they  have  secured  in  the  past,  says  the  Board  of 
Trade  Journal,  they  will  be  obliged  to  open  their  own  branches  in 
India  and  operate  them  with  a  trained  atafi',  and  also — in  the  case 
of  manufacturers  of  large  plant — with  a  competent  erecting  staff. 

The  Report  may  be  consulted  by  interested  P.ritish  firms  at  the 
Inquiry  Room  of  the  Department  of  Overseas  Trade  (.Development 
and  Intelligence). 

Tasmanian    Electrolytic  Zinc. — At   Risden,  Tasmania, 

the  Electrolytic  Zinc  Co.  is  producing  90  tons  of  high-grade  zinc 
weekly. —  Thnex. 

The   "  Paragon "    System   in    France. — Capt.    Lucien 

Fialon,  the  representative  for  France  and  the  French  Colonies  of 
the  "  Paragon ''  inventions  of  Mr.  W.  P.  Durtnall,  was  awarded  the 
Croix  de  Chevalier  de  la  Legion  d'llonneur  on  July  10th  last. 
Capt.  Fialon  was  one  of  the  first  Continental  engineers  to  investigate 
the  merits  of  Mr.  Durtnalls  system,  and  is  about  to  apply  the 
"  Paragon  "  internal  combustion  cycle  to  large  7-ton  commercial 
lorries,  4cc. 

Reconstruction  Problems. — Two  more  of  the  series  of 

pamphlets  on  reconstruction  problems  have  been  published 
(2d.  each)  by  the  Ministry  of  Reconstruction.  No.  G,  entitled 
■'  Raw  Materials  and  Employment,"  shows  how  the  supply  of  raw 
materials  is  a  fundamental  point  in  the  work  of  demobilisation, 
resettlement,  and  industrial  revival.  It  covers  briefly  the  bearing 
of  the  question  on  metal  industries,  textile  industries,"  and  the  boot 
and  shoe  industry,  timber,  paper-making,  kc.  The  impoi-tance 
of  preventing  a  general  scramble  for  available  supplies  has  led  the 
(iovernment  to  the  conclusion  that  there  must  be  some  measure  of 
Government  control  or  supervision,  and  the  Departments  that  haV-e 
been  chosen  to  exercise  this  control  and  to  arrange  for  distribution 
through  trade  organisations— Industrial  Councils  or  Committees  in 
each  industry— are  described.  Pamphlet  No.  7  is  a  "Guide  to 
Work  and  Benefits  for  Soldiers  and  Civil  War  Workers."  The 
part  relating  to  the  fighting  forces,  deals  with  such  matters  as 
gratuities  for  service,  "  how  to  get  a  job,"  out-of-work  donation,  a 
Bill  to  be  introduced  giving  State  assistance  to  apprentices  whose 
training  has  been  interfered  with  by  the  war,  openings  in  the  Civil 
Service,  training,  civil  liabilities,  and  grants  to  one-man  businesses 
which  have  been  closed  but  not  given  up.  The  remainder  of  the 
pamphlet  relates  to  munition  and  other  war  workers. 

Australian    Copper    Wire    Works.— It  is  reported  from 

Newcastle.    New   South   Wales,   that   an    English   company,  with 
£  ..000,000  capital,  intends  to  establish   works  for  smelting  copper 
■   aud  the  manufacture  of  copper  wire. Times. 


Samples  of    Foreign-Made  Goods. — The  E.xhibition  of 

sainplesof  foreigninnde  goods  received  from  various  parts  of  South 
and  Central  America,  which  was  held  in  Birmingham  from  Novem- 
ber .!Tth  to  2;ith,  has  proved  very  aucoessf  ul.  This  Exhibition  was 
orifanised  by  the  Department  of  Overseas  Traile  with  the  coo|ierR- 
tion  of  the  Birmiaghani  Chamlier  r)f  Commeice.  The'  iiniiiber  of 
firms,  or  reiiiesc-iitativesof  firms,  who  insjtectiMl  the  samples  during 
the  period  of  the  Exhibition  was  H2."). 

Many  of  the  articles  exhibited  were  new  in  design,  and  repre- 
sented selling  lines  in  the  South  American  markets. 

A  similar  Exhibition  is  being  held  in  the  Cutlers'  Hall,  Sheffield, 
closing  to-morrow. — Board  of  Trade  .loiirnal. 

Book  Notices. — Drrimal  Eilurnlor.  Vol.  I,  No.  1'. 
Dt>ceml)er,  I'.IKS.  Pp.  ;{2.  London  :  The  Decimal  Association. 
Price  Is. — It  i.s  a  pleasure  for  us  to  welcome  the  second  issue  of  such 
an  excellent  pamphlet,  which  is  voicing  a  keen  desire  which  has  , 
always  been  expressed  for  the  general  use  of  decimal  currency  and 
metric  weights  and  measures.  We  cannot  doljetter  than  hojie  that 
it  may  meet  the  same  fate  as  its  predecessor — a  wholly  .satisfactory 
one.  The  current  number  maintains  the  same  high  standard  as 
the  previous  one,  and  we  note  an  improvement  in  that  it  is  printed 
in  larger  type.  It  contains  an  account  of  the  general  meeting  of 
the  Association,  an<l  the  new  rules  which  were  then  ailopted.  The 
jirogress  that  has  been  made  by  the  Royal  Commission  on  Lord 
South  wark's  Decimal  Coinage  Bill  is  also  recorded,  and  articles 
appear  on  the  following  subjects  :  — "  The  Adoption  of  the  Metric 
System,"  "  The  Teaching  of  Decimals,"  "  British  Trade  After  the 
War,"  "  Measurements  in  Engineering  Works,"  and  other  interest- 
ing matter.  To  those  who  contemplate  possessing  themselves  of  a 
copy  we  would  recommend  early  application.  Judging  by  the 
demands  that,  we  understand,  were  made  for  the  previous  issue, 
the  present  one  will  be  out  of  print  as  quickly  as,  if  not  quicker 
than,  its  predecessor. 

Pitman's  Mevhaub-s  and  Draughtsmen  .t  Porhet  Booh.  By  W.  E. 
Dommett.  1918.  Pp.  viii  +  127.  London  :  Sir  Isaac  Pitman 
and  Sous,  Ltd.  Price  2s.  6d.  net. — This  pocket  book  has  been 
drawn  uj)  with  a  view  to  the  requirements  of  mechanics,  foremen, 
draughtsmen,  and  similar  grades  who  have  to  use  tables  and  occa- 
sionally to  employ  the  more  general  mathematical  problems  in  the 
course  of  their  work.  The  notes  and  diagrams  are  not  intended  to 
take  the  place  of  text-books,  but  they  will  be  found  of  use  together 
with  the  tables,  particularly  those  at  the  latter  end  of  the  book,  to 
act  as  a  means  for  refreshing  the  memory  when  necessary. 

A  Xeir  Theorij  of  the  Steam.  Turbine.  By  H.  M.  Martin. 
Reprinted  from  Kngincrrhnj.  Pp.  22 ;  10  figs.  London  :  Kngi- 
ncering.  Price  2s.  (id.  net.-  The  rapid  development  of  the 
steam  turbine  has  been  largely  attributable  to  the  circumstance 
that,  from  the  standpoint  of  thermodynamics,  it  is  a  much  simpler 
form  of  prime  mover  than  the  reciprocator.  With  the  steam 
turbine  theoretical  considerations  are  more  directly  applicable,  and 
a  fairly  reliable  estimate  can  be  made  of  the  probable  performance 
of  most  types  of  turbine  of  which  the  drawings  are  available. 
Nevertheless,  experience  disclosed  some  remarkable  anomalies,  some 
of  which  have  not,  imtil  recently,  been  elucidated.  One  of  the 
most  disconcerting  was  the  well-established  exjierimental  result, 
that  under  certain  conditions  the  weight  of  steam  discharged  from 
a  nozzle  was  actually  greater  than  what  was  physically  possible 
according  to  the  then  accepted  theory.  The  anomaly  was  attributed 
to  a  fundamental  error  in  the  accepted  theory  of  the  efflux  of 
steam.  That  theory  assumed  that  the  expansion  of  wet  steam 
normally  proceeded  under  conditions  of  thermal  equilibrium, 
although  the  falsity  of  that  hypothesis  was  definitely  proved  as  far 
back  as  1880.  The  author  of  the  articles  before  us  gives  what 
appear  to  be  very  strong  reasons  for  believing  that  another  great 
outstanding  anomaly  in  steam  turbine  engineering  is  to  be  traced  to 
the  same  error.  Actual  experience,  in  short,  affords  much  weighty 
evidence  in  favour  of  the  view  that  so  far  from  the  steam  being  in 
thermal  equilibrium  in  the  "  saturated  field "  of  the  Mollier 
diagram,  it  never  is  in  thermal  equilibrium  until  the  condenser  is 
attained.  The  relation  between  volume  and  pressure  during  the 
expansion  of  wet  steam  is  accordingly  never  the  same  as  if  thermal 
equilibrium  were  established.  The  author  endeavours  to  show  that ' 
if  his  interpretation  of  Wilson's  results  be  accepted,  both  superheat 
and  vacuum  corrections  can  be  rationalised,  whilst  the  contrary 
view  involves  wide  discrepancies  between  theory  and  ])ractice. 

"The  Manufacture  of   Aluminium."     By  J.  T.  Pattison.     1918. 
Pp.  viii  -I-  lul  ;   18  figs.     London  :    E. 
7s.  6d.  net. 

•'  The  Craft  of  Thy  Caduceus.  '     By  ' 
6,  Walton  Place,  S.W.     Price  -'is. 

War  Risks:  Cargo  Insurance.— On  December  Oth  the 

granting  of  fresh  insurances  on  cargo  against  war  risks  by  the 
War  Risks  Insurance  Office  was  discontinued,  except  in  special  cases. 
It  is  the  desire  of  the  Government  to  restore  as  quickly  as 
practicable  the  normal  conditions  of  the  insurance  market.— .Biw/i/ 
of  Trade  Journal. 

Trade   Announcement.  — I.   A.   Timmis   cV;   Son.— The 

Government  having  requisitioned  their  premises,  the  firm's  tem- 
porary address  is  now  10,  Eaton  Square,  Westminster,  S.W.  1. 
Tele])hone  :  Victoria  181. 

Siemens  in  Australia. — A  Melbourne  newspaper  stated, 
early  in  October,  that  branch  offices  of  Siemens  Brothers'  Dynamo 
Works,  Ltd.,  in  Melbourne  and  Sydney  had  been  reopened  for 
trading.  "  By  the  action  of  the  British  Government,  the  German 
interest  has  been  completely  eliminated  from  this  company,  and 
the  Australian  Government  has  removed  the  embargo  against  its 
operating  in  tli('  Commonwealth." 


N.  Spon,   Ltd.     Price 
'  E^act  Thinker."     London  : 
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Foreign  Trade. — The  November  Figures. — The  official 

returns  of  imports  and  exports  during  last  month  contain  the 
followinjc  elertrical  and  machinery  figures  :^ 

Imports. 

Electrical  troods 
Machinery 

E.XPORT.S. 

Electrical  goods,  &c. 
Machinery 

"  Z  "  Lamp  Club. — A.  social  and  athletic  club  has  been 
forme<l  for  the  staff  and  workers  of  the  "Z"  Electric  Lamp 
MandkactukiN(!  Co.,  Ltd.,  at  Southfields,  S.W.  We  have 
received  a  copy  of  the  fixture  card  of  the  football  section,  which 
last  week  played  a  match,  resulting  in  a  draw,  with  the  "  Magnet  " 
Football  Club,  as  mentioned  below. 

Football  Notes. — On  Saturday  last  a  football  match, 
resulting  in  a  draw  (2 — 2),  was  played  at  Dulwich  between  the 
Magnet  F.C.  and  the  "  Z  "  Electric  Lamp  Manufacturing  Co.  The 
"  Magnets  "  were  the  first  to  score  through  a  good  shot  by  Terrett, 
but  soon  after  Driver  ran  through,  and  scored  for  the  "  Z"s,"  and  a 
few  minutes  later  registered  his  second  goal  with  a  fine  shot ;  just 
before  half-time,  however.  Dyke  equalised  for  the  "  Magnets." 
The  second  half  was  very  evenly  contested,  and  there  was  no 
further  addition  to  the  score. 

Liquidations. — English  Electrical  Co.,  Ltd. — This 
company  is  winding  up  voluntarily,  with  Mr.  J.  B.  Brent,  of 
3,  Abchurch  Yard,  E.G.,  as  liquidator.  Meeting  of  creditors 
December  16th. 

Chester  EsfiiNEERiNO  Co.,  Ltd. — Winding  up  voluntarily. 
Liquidator,  Mr.  S.  Cole,  of  Sardinia  House,  Kingsway,  W.C. 

New  Electrical  Finance  Company. — Mr.  C.  S.  Colton,  for 

many  years  export  manager  for  the  BRITISH  Westinghouse  Elec- 
tric AND  Manufacturing  Co.,  Ltd.,  has  transferred  his  activities 
to  a  new  field  of  enterprise,  having  recently  taken  np  the  position  of 
managing  director  of  the  Aabada  Trust,  Ltd.  This  company, 
which  was  established  in  1912,  undertakes  the  finance  and  con- 
struction of  public  utility  works,  electrical  apparatus,  inventions 
and  designs,  and  general  engineering  propositions.  Mr.  Colton  has 
secured  for  his  organisation  an  expert  technical  stafl^,  comprising 
the  well-known  firm  of  iMessrs.  Alfred  Dickinson  &  Co.,  as 
consulting  engineers,  and  Mr.  J.  W.  Towle,  M.I.E.E.,  as  chief  of 
the  company's  engineering  staff.  Mr.  Towle  was  formerly 
superintendent  for  the  Metropolitan  District  Railway  and  the 
London  Electric  Railways,  and  chief  engineer  to  Ebro  Irrigation 
Power  Co.,  of  Barcelona.  Amongst  the  new  enterprises  which  Mr. 
Colton  hopes  to  put  on  the  market  immediately  is  the  Aabada  dry 
battery. 

German  Share  Quotations.— It  is  now  possible  to  give 

a  comparison  of  the  quotations  for  the  shares  of  a  few  of  the 
leading  German  manufacturing  companies,  as  represented  by  the 
situation  at  the  end  of  July,  1914,  the  end  of  .Tune.  1918,  and  in 
November,  1918.  The  final  making-up  prices  on  the  Berlin 
Exchange  before  the  war  were  settled  on  July  31st,  1914,  and 
although  the  publication  of  quotations  has  been  forbidden  in  the 
meantime,  and  no  official  transactions  have  been  permitted,  business 
was  done  in  what  is  termed  an  "  open  market.  "  The  accompanying 
table  shows  the  official  prices  on  the  Berlin  Exchange  on  July  31st, 
1914.  whUst  the  figures  for  the  two  other  dates  are  those  which 
were  either  quoted  in  the  open  market  or  made  up  on  the  day  in 
question  : — 


Berlin-Hagen   Accumulator  Co. 

A.E.G.      ...        , 

Bergmann  Electricity  Works... 

Schuckert  Co 

Siemens  &  Halske  

The  par  value  is  100  in  each  case.  It  will  be  observed  that 
an  extraordinarily  large  rise  took  place  down  to  and  including  the 
period  of  the  German  offensive  early  this  year,  the  figures  on  June 
3(lth  being  the  maximum  attained  during  hostilities.  Later  on, 
however,  the  quotations  crumbled  away,  and  the  prices  given  for 
November  7th  are  those  which  were  made  up  on  that  day,  for  the 
last  time  prior  to  the  revolution. 

New  Company  in  Spain.— Under  the  style  of  Auxiliar 
de  Explotaciones  Electricas,  Compania  Anonima,  has  been  formed 
at  Bilbao  a  company  with  a  capital  of  30,000  pesetas,  for  the 
manufacture,  purchase,  sale,  and  representation  of  all  kinds  of 
electrical  machinery  and  accessories. 

New  Companies  in   France.— La    Soeictc    le    Materiel 

General  Electrique  is  the  name  of  a  new  company  which  has  lately 
been  formed  in  Paris  (15,  Rue  des  Petits  Hotels),  with  a  capital  of 
£19,200,  to  carry  on  business  as  electrical  engineers. 

Under  the  a-gis  of  a  number  of  leading  French  motor-car  manu- 
facturers a  company  has  lately  been  formed  in  Paris,  with  the  title 
La  Societe  Francaise  des  Appareils  Delco,  to  acquire  and  exploit 
the  exclusive  manufacturing  rights  in  the  Uelco  (American") 
electric  lighting  and  engine-starting  sets  in  France  and  the  French 
Colonic*. 

Catalogues  Wanted.— The  Cark  and  District  Electric 

Supply  Co.,  Ltd.,  of  Flookborough,  Cark-in-Cartmel,  Lanes.,  desire 
to  receive  catalogues  of  wiring  supplies,  small  country  house  plants, 
and  electrical  supplies  generally. 


Quotations 

on , 

ruly  31st, 

June  30th, 

Nov.  7th 

1914. 

1918. 

1918. 

252-00 

410-00 

247-.50 

21000 

24910 

223-r.o 

90-00 

216-50 

173-00 

ll,s-75 

164-25 

142-00 

192-00 

239-10 

211-00 

Exports  to  China. — The   London  Gazette  for  December 

lOth  contains  a  further  list  of  persons  and  bodies  in  China,to  whom 
exports  may  be  consigned. 

New    Swedish    Electrode    Company.— The   Aktiebolag 

Elektrod  is  the  title  of  a  new  undertaking  which  has  lately  been 
formed  in  Falun,  with  a  maximum  capital  of  £55,500,  to  manu- 
facture electrodes  in  accordance  with  the  patented  process  of  C.  W. 
Soderberg. 

Australian  Industrial  Development.— A  certain  amount 

of  industrial  and  manufacturing  development  in  the  Common- 
wealth was  disclosed  by  the  Commonwealth  Treasurer  in  his 
Budget  speech.  At  the  beginning  of  1916  the  issue  of  capital  by 
companies  became  subject  to  Treasury  control  under  the  war  pre- 
cautions regulations.  Since  that  time  the  applications  received 
number  4,347  and  the  capital  authorised  amounts  to  £50,585,000, 
of  which  £30,099.000  was  capital  permitted  in  relation  to  "  manu- 
facture and  production.  '  The  detailed  figures  include  manufacture 
of  foodstuff's,  £4,163,000  ;  iron  and  steel  works  and  smelting  and 
treatment  of  metals,  £4,156,000  ;  gas  and  electric  light.  £1. 781, iiOO: 
engineering  and  metal  working  of  all  kinds,  £1,560,000  ;  rubber 
goods,  £1,196,000;  apparel  and  textile  manufacture,  £932,000; 
lime  and  cement  production,  £858,000;  tanning,  wool  scouring, 
and  spinning,  £723,000;  drugs  and  chemicals,  £368,000;  paint 
manufacture,  £436,000.  Under  the  heading  of  other  manufacturing 
and  producing  industries  capital  to  the  amount  of  .£3,288,000  was 
included. — Melbounie  Ai/e,  October  3rd. 

Australian  Copper  Industry.— According  to  a  Melbourne 
newspaper  just  to  hand,  the  outlook  in  regard  to  Australian  copper 
industry  was  seriously  regarded  at  the  end  of  September.  In  view 
of  the  fact  that  the  price  of  copi>er  in  America  was  £140  a  ton,  Mr. 
Blakeley  (N.S.W.)  asked  the  Acting  Prime  Minister  in  the  House 
of  Representatives  to  enter  into  negotiations  with  the  Allies  for 
the  sale  of  the  products  of  Australian  copper  mines  after  the  expiry 
of  the  present  contracts  with  Great  Britain.  The  Acting  Prime 
Minister  said  he  would  not  like  to  promise  that.  The  Government 
thought  that  in  the  past  it  had  been  acting  in  the  best  interests  of 
the  Allied  Forces  when  it  had  sold  to  Great  Britain  the  output  of 
such  minerals  as  lead,  zinc,  copper,  and  certain  other  metals.  The 
Government  had  all  the  time  been  conscious  "that  in  certain  cases 
the  prices  ruling  in  the  open  markets  of  the  Allies  had  been  higher 
than  the  contract  prices,  but  it  ha<l  been  considered  advisable  to 
sell  to  Great  Britain  even  at  some  slight  disadvantage  to  Australian 
producers,  rather  than  sell  outside.  He  could  name  metals  in 
regard  to  which  the  American  prices  were  higher  than  the  prices 
at  which  Australian  metals  had  been  sold  to  the  British  Govern- 
ment. The  Americans  dominated  the  copper  position,  but  it  was 
not  so  with  other  metals.  The  Prime  Minister  had  recently  had 
the  greatest  possible  difficulty  in  securing  a  renewal  of  the  con- 
tracts even  for  six  months.  He  would  communicate  with  Mr. 
Hughes,  to  see  whetlier  it  was  not  possible  to  extend  the  contract 
or  to  obtain  more  favourable  terms.  Unless  something  were  done, 
some  of  the  mines  would  be  affected  at  the  end  of  October,  and  the 
Government  would  have  to  make  some  arrangements  for  financing 
them.  If  the  Government  was  not  able  to  extend  the  contracts  on 
some  decent,  favourable  terms,  he  realisefl  that  there  would  be  a 
greater  danger  facing  the  great  copper  inilustry  of  Australia. 

Ministry   of    Munitions  Orders    Revoked.— The  Cranes 

Order.  1916,  and  the  Motor  Kngines  and  Vehicles  Order,  1917, 
have  been  revoked. 

Relaxation    of   Priority   for    Government    Work.— The 

Minister  of  Munitions  hereby  gives  notice  that  all  uncompleted 
contracts  for  the  Admiralty,  War  Office  and  Jlinistry  of  Muni- 
tions which  have  been  placed  in  Classes  A  or  B.  including  the 
various  grades  thereof,  P  1,  P  2.  P  3,  P  4,  P  5.  P  6,  under  the  Order 
as  to  Priority  of  March  Sth,  1917,  need  no  longer  be  given  the 
priority  attaching  to  them  under  the  Order,  except  in  cases  where 
the  contractor  is  notified  in  writing  or  by  official  notice  in  the 
Press  that  a  particular  classification  is  still  required  to  be  given  to 
any  particular  contract. 

Contractors  must  notify  theorderingDepartmentsof  the  Admiralty, 
War  Office  or  Ministry  of  Munitions  responsible  for  the  contracts  in 
question,  of  any  modification  of  the  original  date  of  completion 
resulting  from  this  relaxation  of  the  Order  as  to  Priority. 

Mr.  Barnes  and  Nationalisation.— In  one  of  his  recent 

speeches  to  Glasgow  electors.  Mr.  Barnes  said  he  looked  forward, 
as  the  result  of  nationalising  railways,  to  an  immense  stimulus  to 
-  this  country's  industries,  and  along  with  it,  he  believed,  they 
ought  to  develop  the  canal  system  to  a  much  greater  extent  than 
hitherto.  As  sopn  as  possible  the  national  workshops  should  be 
led  on  to  the  making  of  rails,  locomotives,  and  alf  that  was 
necessary  to  run  railways  into  undeveloped  parts  of  the  country, 
and  thus  bring  produce  into  the  market  at  a  cheaper  rate.  The 
nationalisation  of  railways  and  canals  would  be  one  of  the  mam 
things  to  put  industry  into  a  better  position  than  ever.  He  also 
hoped  that  national  factories  would  be  retained  as  far  as  possible 
for  productive  work  for  peace  as  they  had  been  used  for  war.  Thev 
should  be  speedily  turned  to  all  sorts  of  things  necessary  for  housiin.'. 
for  railways,  and  for  the  e(iuipment  generally  of  Government 
enterprise. 

Frepch  Foreign  Trade.— l-ast   month,  s;iy.s  the   rimes, 

M.  Clementel.  French  Minister  of  Commerce,  laid  before  the 
Chamber  a  Bill  dealing  with  the  reorganisation  of  the  nation  s 
foreign  trade.  The  number  of  commercial  attaches  abroad  is  to  be 
increased. 
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LIGHTING  AND  POWER  NOTES. 

Accrington.— VtAK':^  WoRKrNv;. — Tlie  ineuiur  ot  the 
Corporation  rlcttricity  ilepartment  for  the  j-ear  emlol  March  :^l8t, 
litis,  was  4:41.127.  coinpareii  with  £:iri.775  iu  the  priveUiiitr  ,vear  ; 
the  expenditure  was  £27.743,  ajjaiiist  £34,0(Vt.  Capital  chartres 
absorbed  £10,!t29.  against  £11,242,  ami  the  net  profit  for  the  year 
was  1:2,777.  The  undertaking-  is  now  indebted  to  the  rate  funds 
to  the  extent  of  £21,724.  Units  generated  totalleti  7,777,74.".,  and 
t;,4oa.'.tOO  were  sold,  including  public  lighting,  I'.l.tlSO :  private 
lighting,  :i70,7!t4  :  tramways.  S1(;.SS4  ;  power,  4,.'):«l.2I7  ;  and 
Haslingden  bulk  supply,  5r,0.f<SO.  The  supply  to  llaslingden  was 
at  ■74d.  [ler  unit,  against  823.00.'i  units  at  ^d.  in  the  previous  year. 
The  working  cost  i>er  unit  sold  was  ro3d.,  against  ri4d..  and  the 
total  coat.  r44d..  against  TSlild.  :  the  average  price  obt&ined  was 
r44d..  against  rid.  During  the  year  the  number  of  consumers 
decreased  from  1,4.">7  to  l,42!l. 

Armagh.  —  Sthikk.  —  The  .supply  of  electricity  was 
suspended  ijist  week,  owing  to  a  strike  at  the  electricity  works. 

Belfast. — ^>^EU'  (tKxeratixi;  Station. — At  a  meetins; 
of  the  EUectricity  Committee,  last  week,  it  was  stated  that  plans 
for  the  new  generating  station  were  nearly  completed,  and  the 
Committee  expected  to  be  in  a  position  to  invite  tenders  for  the 
erection  of  the  new  buildings  at  an  early  date.  With  a  view  to 
laying  out  the  distribution  system  to  the  best  advantage,  pro- 
spective customers  have  been  asked  to  communicate  with  the 
electrical  engineer,  and  the  data  so  obtained  would  enable  the  sub- 
stations to  be  placed  in  the  best  positions.  The  Corporation  was 
under  obligation  to  supply  a  further  20.000.000  units  per  annum, 
and  it  was  expected  that  in  two  years'  time  the  annual  output 
would  not  i)e  far  short  of  .')0,000,000  units.  A  breakdown  of  one 
of  the  turbines  was  reported,  and  an  inquiry  is  being  held  into  the 
matter. 

Bexhill. — Price  Revision. — The  T.C.  has  abandoned 
the  maximum  demand  system  of  charging  for  electricity  and 
adopted  a  flat  rate.  For  power  the  rate  is  to  be  2d.  per  unit,  and  in 
all  cases  a  special  war  charge  of  25  per  cent,  is  to  be  charged. 

Blackburn. — Price  Increase. — The  charges  for  elec- 
tricity for  all  purposes  are  to  be  increased  by  a  further  15  per  cent, 
from  January  1st  next. 

Bolton. — New  LIains. — The  Corporation  has  received 
the  sanction  of  the  L.G.B.  to  borrow  .€1,500  for  the  laying  of  a 
main  between  Back-o'-th'-Bank  generating  station  and  the  Duncan 
street  sub-station. 

Bury.  —  Year's  WoRKiNf;.  —  For  the  year  ending 
March  :^lst.  UU8.  the  working  of  the  Corporation  electricity  under- 
taking resulted  in  a  net  profit  of  £l,l)2(i,  against  .£2,668  in  the 
previous  year,  of  which  £626  was  transferred  to  the  reserve  fund 
and  £1,000  to  the  relief  of  rates.  The  revenue  totalled  £5ii.77i;. 
against  £46,596,  and  the  expenditure  amounted  to  £33,674,  against 
£29,447.  The  number  of  unitssold  during  the  year  was  14,544,937, 
against  13,971.547.  and  included  private  lighting,  500,702,  against 
523,480:  public  lighting.  12,733,  against  11,044:  power  and 
heating,  8,650.324,  against  .s, 714,35.") ;  bulk  supply,  3,667,603, 
against  3.054,194 ;  and  tramways,  1,712,752,  against  1,66.5,652. 
The  maximum  load  was  5,152  KW.,  against  5,027  KW.,  and  the  load 
factor,  32'4  per  cent.,  against  317  per  cent.  The  generating  cost 
per  unit  was  "555d.,  against  ■506d.,  and  the  total  cost,  'SlOd.  :  the 
average  selling  price  was  ■837d.  The  cost  of  coal  increased  from 
■281d.  per  unit  to  Zld.  During  the  year,  £3,ii34  was  expended  on 
the  Chamber  Hall  power  station  and  £851  on  new  mains  and 
transformers.  Since  the  inauguration  of  the  undertaking,  CI  1,500 
has  been  transferred  to  the  borough  fund.  Owing  to  the  fact  that 
the  largest  generating  set  was  out  of  use  for  four  months,  the  fuel 
consumption  per  unit  increased  from  295  lb.  to  311  lb. 

Chertsey.— Price  Increase.— The  B.  of  T.  has  agreed 
to  the  application  of  the  E.S.  Co.  to  increase  its  charges  from  7d.  to 
8d.  per  unit,  from  January  1st  next. 

Croydon. — Wa(4ES. — The  Electricity  Committee  has 
received  the  award  of  the  Committee  on  Production,  affecting  all 
employes  at  the  electricity  undertaking.  The  award  takes  effect 
from  August  19th  last,  and  provides  for  a  56-hour  week,  14  days' 
holiday  after  one  year's  service,  and  fixes  special  rates  for  overtime 
and  public  holidays. 

Dublin.— Loan  Sanction.— The  L.G.B.  has  sanctioned 
the  borrowing  by  the  Corporation  of  £60.000.  to  provide  working 
capital  for  the  electricity  undertaking. 

Electric  T.^^NNiNG.^Application  has  been  made  to  the  Cor- 
poration for  a  site  at  the  North  Wall  (Quayside),  for  premises  for 
the  treatment  of  4,000  hides  per  week,  by  Dr.  Groth's  electric 
tanning  process. 

Threatened  Strike.— The  Corporation  having  refused  to 
ratify  the  report  dealing  with  the  agreement  regarding  the  wages 
of  the  members  of  the  Irish  Association  of  Electrical  Station 
Engineers  employed  by  the  electricity  department,  the  men  con- 
cerned intimated  their  intention  to  cease  work  on  December  9th  if 
the  matter  was  not  settled.  However,  a  special  meeting  of  the 
Corporation  empowered  theE.L.  Committee  to  deal  with  the  matter 
m  accordance  with   the  agreement,  and  the  strike  notices  -were 


Eccles.— Price  Increase.— The  T.C.  has  increased  the 
price  of  electricity,  for  aU  purposes,  by  a  furi;her  25  per  cent.,  a 
total  war  advance  of  75  per  cent.,  from  the  end  of  the  present  quarter. 


Halifax. — 1'R(U'osi;i)    Jjdan.— The  T.C.  has  applied   to 
the  L.G.B.  for  sanction  to  borrow  £9,021,  for  the  purobase  of  a     ^ 
boiler  and  economiser  for  the  electricity  works. 

Harpenden.— Proposed  E.L. — The  Luton  T.C.  is  con- 
sidering the  (|uestion  of  extending  its  electricity  supply  to 
Hari.M'Md(ii. 

Harrogate. — Year's  Working. — For  the  year  ended 
March  2.">th,  191.><,the  income  of  the  Corporation  electricity  depart- 
ment amounted  to  £21,5311,  and  the  working  expenses  to  el 2.625. 
Interest  on  loans  absorbed  £1.940  and  debt  redemption  £1,91S: 
£3,974  was  transferred  to  the  sinking  fund  and  CS56  to  the  reserve 
fund.  Of  the  2,264,362  units  generated.  ()4,530  were  used  on  the 
works.  498,555  were  not  accounted  for,  and  1,7(11.277  were  sold, 
including  supply  by  meter  1.498,028,  supply  by  contract  161,885, 
and  public  lighting  41,3(i4.     The  maximum  dem.and  was  920  KW. 

Ireland. — Water  Power. — The  H.  of  T.  lias  appointed 
the  following  gentlemen  to  be  a  Sub-Committee  of  the  ^\■ater- 
Power  Resources  Committee  to  inquire  into  and  report  ujxin  the 
subject,  so  far  as  it  affects  Ireland  ; — Sir  J.  P.  Grillith  (chairman"). 
Dr.  J.  F.  Cowley  (vice-chairman).  Mr.  T.  M.  Batchon,  Mr.  G. 
Fletcher,  Mr.  L.  J.  Kettle,  the  Earl  of  Leitrim,  and  Mr.  J.  C.  White. 
The  secretary  to  the  Sub-Committee  is  Prof.  H.  H.  Jefcott. 

Leigh. — Price  Increase. — The  Electricity  Committee 
has  given  notice  that  the  charges  for  electricity  will,  from  .January 
1st,  be  advanced  by  10  per  cent.,  making  an  increase  of  35  percent. 
Tiuring  the  past  two  years. 

Lighting  Restrictions. — The  B.   of  T.  has  announced 

that,  subject  to  the  rations  of  gas  and  electricity  not  being  ex- 
ceeded, from  the  9th  inst.  and  until  further  notice  any  number  of 
lights  may  be  used  for  shop-window  lighting  ;  the  Advertisements 
Lights  Order  remains  in  force. 

London. — IsbiN(;TON. — The   B.C.   Lighting   Committee 

has  reported  that  in  1917  the  electrical  engineer  estimated  the  cost 
of  a  new  turbine,  boilers,  and  other  plant  at  C 53,0ii0.  Owing  to 
the  delay  in  securing  sanction  to  the  loan  and  in  obtaining  satis- 
factory tenders,  the  cost  will  now  be  £  125,000. 

Stepney. — The  L.C.C.  Finance  Committee  has  recommended  that 
the  proposed  loan  of  £12,000  by  the  B.C.  for  the  provision  of  a 
temporary  sub-station  and  mains  be  sanctioned. 

Woolwich, — In  recommending  sanction  to  a  loan  of  £15,000 
by  the  B.C.  for  extensions  at  the  electricity  works,  the  L.C.C. 
Finance  Committee  reports  that  the  original  estimate  for  the 
extensions  at  the  Globe  Lane  station  was  1:77,000,  while  the 
expenditure  up  to  date  amounts  to  £132,871.  and  it  is  estimated 
that  a  further  £9.SS5  will  te  required  to  complete  the  work.  The 
B.C.  states  tliat  during  the  past  four  years  the  plant  has  been 
dangerously  overloaded,  and  many  items  not  included  in  the 
original  estimate  have  been  installed  to  stabilise  the  supply.  The 
financial  results  of  the  undertaking  had  been  unfavourable  up  to 
recent  years,  but  owing  to  the  war-time  demand  for  electricity,  the 
accounts  for  1917-18  show  a  net  surplus  of  £5,701.  In  view  of 
the  cessation  of  hostilities,  the  Finance  Committee  recommends 
the  B.C.  to  take  a  careful  review  of  the  position  of  the  under- 
taking. 

Loughborough. — Proposed  Loan. — The  T.C.  has  decided 

to  apply  to  the  L.G.B.  for  sanction  to  a  loan  of  £5,000  for  a  new- 
boiler  at  the  electricity  works,  and  £2,760  to  cover  excess  expendi- 
ture on  amounts  already  sanctioned. 

Maidstone. — Price  Increase. — The  T.C.   has  decided 

to  increase  the  price  of  electricity  by  a  further  5  per  cent,  as  from 
.January  1st. 

Rawdon. — Proposed  Street  Lighting. — The  Elec- 
trical Distribution  of  Yorkshire  and  the  tJ.D.C.  are  to  confer  upon 
the  question  of  lighting  the  streets  with  electricity. 

South    Shields. — Proposed  E.vtensions.— The  Special 

Sub-Committee  appointed  to  deal  with  the  api)lication  to  the 
director  of  E.P.  Supply  for  certificates  for  further  plant  has 
recommended  that  application  be  made  to  the  L.G.B.  for  sanction 
to  a  loan  of  £7,500  for  a  new  boiler  and  accessories,  or,  if  two 
boilers  are  required,  for  £12,000.  A  copy  of  the  recommendation 
is  to  be  sent  to  the  Electric  Services  Committee,  the  Ministry  of 
Munitions,  and  the  Board  of  Trade,  with  a  request  for  an  oppor- 
tunity for  the  Council  to  place  its  views  before  these  departments 
before  any  further  action  is  taken. 

The  Sub-Committee  reported  that,  at  a  conference,  the  Director 
of  E.P.  Supply  was  informed  that  the  Council  declined  to  fall  in 
with  his  suggestion  to  supplement  its  supply  by  taking  energy 
from  the  County  of  Durham  E.P.S.  Co.  As  a  result,  the  Director 
agreed  to  the  Council  obtaining  one  boiler  and  economiser,  and 
promised  to  further  consider  the  application  for  a  second  boiler. 
The  condition  that  the  Council  should  ubtain  energy  from  the  com- 
pany was  withdrawn,  but  permission  to  install  additional  generating 
plant  was  refused. 

At  an  interview  with  the  representative  of  the  Controller  of 
Merchant  Shipbuilding  (Lord  Pirrie).  a  deputation  from  the  Council 
stated  that  it  was  at  present  in  a  position  to  supply  the  require- 
ments of  the  shipyards  and  to  fulfil  obligations  and  meet  the 
future  increased  demand  if  it  was  permitted  to  extend  its  gene- 
rating plant.  It  was  pointed  out  that  the  plant  could  be  installed 
in  the  Council's  station  as  quickly  as  plant  for  adapting  the  supply 
from  the  company  could  be  obtained,  and  that  there  was  no  advan- 
tage to  be  gained  on  the  ground  of  cost. 
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Stirling. — Year's  Workinc— For  the  year  ended  May 

15th,  mis.  the  arross  profit  of  the  Burg-h  Electricity  Department 
—as  £2,582.  The  income  amounted  to  f  7, .504,  and  the  expendi- 
ture to  -£4,922.  After  paying  interest  on  loans,  £860,  redemption 
of  debt,  £1,26B,  and  other  capital  charg-es,  the  net  surplus  was  £S2  ; 
this  wascarried  to  the  reserve  fund,  which  now  stands  at  £2.0.5;i  ; 
•Ii'iI.SK;  units  were  tfenerated,  aj^ainst  448,877,  and  434,012,  aKaiiist 
421,758,  were  sold.  The  maximum  demand  was  277  Kw.,  against 
252  KW. 

Stoke-on-Trent, — Proposed  Extensions. — The  Elec- 
tricity Committee  has  received  letters  from  Sir  John  Snell  and  the 
Director  of  Electric  Power  Supply,  stating  that  the  scheme  for 
plant  extensions  had  been  approved  by  the  War  Cabinet  Electric 
Services  Sub-Committee,  and  the  eng-ineer  has  been  instructed  to 
prepare  a  report  as  to  suitable  sites,  &c.,  for  the  new  generating 
station. 

Warrington. — Sitpply  to  Ta.'^neries. — The   B.  of  T. 

has  granted  an  order  enabling  the  T.C.  to  supply  electricity  to  the 
Orford  Tanneries,  which  are  in  the  area  of  the  R.D.C. 

West     Bromwich. —  F/iNKiNii-rp. — Arrangements     have 

been  made  for  the  linking-upof  the  electricity  undertakings  of  the 
Corporation  and  the  Midland  E.P.  Co.,  so  that  the  former  can  obtain 
energy  from  the  company  when  it  is  unremunerative  to  run  its  own 
plant. 

Wolverhampton, — Loan    Sanction. — The    L.(t.B.    Las 

sanctioned  the  borrowing  by  the  Corporation  of  £10,000  for  con- 
tingencies in  connection  with  extensions  to  the  electricity  under- 
taking, and  £100  for  the  extension  of  electricity  mains. 


TRAMWAY  AND  RAILWAY  NOTES. 

Cliristmas  Day  Services. — It  has  been  decided  to^uspend 

the'  tramway  services  at  Manchester,  Salford.  Birmingham,  and 
several  other  towns,  on  Christmas  Day. 

Doncaster. — New  Cars. — The  Tramways  Committee  ha.s 

ordered  ten  new  tramcars,  on  the  understanding  that  if  priority 
of  manufacture  cannot  be  obtained  the  order  shall  be  cancelled. 

Hull. — Temporary  Employes. — At  the  last  meeting  of 
the  Tramway  Committee  the  manager  reported  that  application 
for  the  release  of  men  from  the  Forces  had  been  made,  but  he 
found  that  the  machinery  for  releasing  them  had  not  yet  been  set 
in  operation.  He  proposed  that,  as  they  were  released,  they  should 
resume  the  positions  they  had  vacated.  The  women  would  be  the 
first  to  go,  and  those  who  had  the  least  length  of  service  would  be 
the  first  to  leave.  They  would  be  followed  by  the  senior  women, 
and  then  by  the  temporary  men,  in  the  same  order. 

Electric  Vehicle. — The  T.C.  has  decided  to  purchase  a  20-cwt. 
electric  truck  for  the  collection  of  street  refuse. 

London. — L.C.C. — It  is  stated  in  the  daily  Press  that, 

in  view  of  their  exceptional  work  on  Armistice  Day,  £5,000  has 
been  distributed  amongst  the  L.C.C.  tramcar  drivers  and  con- 
ductors. 

Wages. — The  Highways  Committee  has  recommended  that  the 
application  of  the  National  Transport  Workers'  Federation  for  5s. 
per  week,  which  has  been  awarded  by  the  Committee  on  Pro- 
duction, be  granted  to  the  tramway  employes  concerned  ;  the  cost 
is  estimated  at  £110,000  per  annum. 

The  Metropolitan  Electric  Tramway  Co.'s  male  employes  have 
also  been  granted  the  5s.  per  week  extra. 

On  Wednesday  the  daily  Press  announced  that  the  National 
Transport  Workers'  Federation  was  making  immediate  application 
for  a  further  increase  of  10s.  per  week  on  the  war  wages  of  its 
members  ;  an  eight-hour  day,  a  5  J -day  week,  time-and-a-half  rates 
for  overtime,  and  double  pay  on  Sundays  are  also  demanded. 

L.U.T. — On  Tuesday  evening  the  L.U.T.  tramway  service  was 
considerably  disorganised  through  the  breaking  of  a  trolley  wire  at ' 
Kew  Bridge.  For  some  time  the  service  was  maintained  over  a 
single  line  on  one  section. 

Collision. — An  L.C.C.  tramcar  collided  with  another  car  that 
was  standing  at  the  Abbey  Wood  terminus  on  Sunday  night,  both 
cars  being  badly  damaged.  Three  persons  were  injured,  one 
badly. 

Maidstone. — Proposed  Extension. — The  T.C.  is  con- 
sidering the  question  of  extending  the  tramways  in  the  North  and 
South  King  Street  Warda^  the  proposed  new  line  will  be  li  miles  in 
length. 

Market  Drayton. — Proposed   Light  Kailway. — Plans 

for  the  construction  of  a  light  railway  between  Shrewsbury  and 
Market  Drayton  have  been  deposited  with  the  R.D.C. 

Middlesbrough. — Proposed  Extensions. — The  Corpora- 
tion has  notified  its  intention  of  applying  for  powers  to  construct 
a  tramway  to  the  Stockton  borough  boundary  ;  the  Stockton  T.C. 
has  decided  to  oppose  the  application. 

Railway  Nationalisation. — Speaking  at  Dundee,  on 
Wednesday  last  week,  Mr.  Churchill  stated  that  it  was  part  of  the 
Government  policy  to  nationalise  the  railways  ;  that  great  step  it 
had  at  last  decided  to  take.  It  was  decided  not  to  nationalise 
shipping.     We  may  add  that  the  total  capital-account  expenditure 


of  the  38  principal  railways  in  the  United  Kingdom  was 
£1,120,542,271,  with  net  receipts  of  £46,376,941,  for  the  year 
ending  December  31st,  1916. 

Railwaymen's  Eight-hour  Day. — An  official  announce- 
ment was  issued  on  Saturday  stating  that  the  principle  of  an 
eight-hour  day  for  all  meinbers  of  the  wages  staff  of  British  rail- 
ways, including  Ireland,  had  been  conceded  by  the  Government  as 
the  result  of  a  Conference  at  the  B.  of  T.  on  Friday  last,  and  is  to 
come  into  operation  on  February  1st  next.  All  existing  conditions 
of  service  are  to  remain  unaltered,  pending  the  decision  of  a  Com- 
mittee of  both  sides,  to  be  set  up  as  soon  as  possible  to  review 
wages  and  other  conditions  of  service  of  railwaymen  in  Great 
Britain.  Mr.  J.  H.  Thomas,  general  secretary  of  the  National 
Union  of  Railwaymen,  is  reported  to  have  said  that  "  it  must  be 
clearly  understood  that  the  eight-hour  principle  is  not  established 
for  the  purpose  of  enabling  overtime  to  be  worked.  It  is  to  be  a 
maximum  working  day."  Other  items  in  the  after-war  programme 
of  the  N.U.R.  include  the  payment  of  the  pre-war  rate  of  wages, 
with  the  addition  of  the  present  war  bonus  of  3i's.  per  week,  plus 
10s.  per  week  :  the  payment  of  time-and-a-half  rates  for  overtime 
and  nightwork,  and  double  pay  for  Sunday  work  :  and  14  days' 
holiday  each  year,  with  full  wages. 

St.    Helens.  —  Tramway    Control.  —  The    T.C.    has 

decided  to  take  over  the  undertaking  of  the  New  St.  Helena  and 
District  Tramways  Co.  at  the  expiration  of  the  lease  in  October, 
litis,  and  a  Committee  has  been  formed  for  the  working  of  the 
same. 

Southend. — Coal. — The  Corporation  has  obtained  a 
supply  of  coal  which  will  enable  a  full  service  of  tramcars  to 
be  run. 

Stockton.  —  Proposed  Extensions. — The  Coi-poration 
has  decided  to  apply  to  Parliament  in  the  ensuing  session  for 
jKjwers  to  extend  the  tramways  to  Port  Clarence. 

Underground  Railways. — Overcrowding. — There  is  no 

hope  of  relief  from  the  nightly  squash  on  the  underground  railways 
till  more  material  and  skilled  labour  are  availa'ole.  There  are 
three  main  causes  of  the  overcrowding,  they  are  : — London  is 
crowded  more  densely  than  ever  before  ;  thousands  of  unaccus- 
tomed travellers — chiefly  war-work  girls,  visitors  to  London,  and 
soldiers  passing  through  ;  people  have  the  habit  of  going  home 
earlier.  Mr.  Blake,  superintendent  of  the  line,  is  reported  to 
have  stated  that  the  company  is  running  not  a  train  less  than  in 
lfll4.  No  fewer  than  1,040  trains  pass  every  day,  either  Eastward 
or  Westward,  through  the  tunnel  at  St.  James's  Park  ;  25  per  cent, 
more  trains,  both  on  the  tubes  and  the  District  and  Circle  systems, 
could  be  put  on.  that  would  make  all  the  difference,  but  it  cannot 
be  done  till  rolling  stock  is  available.  The  tubes  are  actually 
running  22  motor-coaches  and  23  trailers  more  than  at  the  beginning 
of  the  war.  The  aim  of  the  organisers  is  to  obtain  enough  addi- 
tional rolling  stock  to  turn  every  five-coach  into  a  six-coach  train  ; 
7,000  soldiers  arrive  at  Victoria  every  day  on  leave,  and  they  mostly 
use  the  underground  railways  to  reach  the  terminal  stations. 

York. — Fare  Revision. — The  Tramways  Committee  has 
increased  all  the  tramway  fares  by  id. ;  workmen's  fares  remain 
as  before. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Argentina. — The   Argentine   Government   has    issued   a 

decree  granting  the  Central  and  South  American  Telegraph  Co. 
the  right  to  lay,  operate,  and  maintain  lines  and  cables  connecting 
the  Argentine  Republic  with  Montevideo,  Uruguay.  The 
Uruguayan  Government  has  also  issued  a  decree  granting  the 
Central  and  South  American  Telegraph  Co.  the  right  to  lay,  main- 
tain, and  operate  lines  of  telegraph  and  cable  to  connect  Uruguay 
with  Argentina.  The  Central  and  South  American  Telegraph  Co. 
has  all  of  the  material  on  hand  at  Buenos  Aires  for  the  connections 
between  the  cable  landings  and  its  offices  at  Buenos  Aires  and 
Montevideo.  It  has  also  under  contract  the  necessary  length  of 
cable  over  70  miles  to  make  the  submarine  connections.  It  is 
expected  that  the  work  will  be  completed  within  nine  months. 
On  November  1st  the  President  of  Brazil  signed  a  concession 
granting  the  Central  and  South  American  Telegraph  Co.  the  right 
to  establish  cable  communication  between  Rio  de  .Janeiro  and  Cuba, 
touching  at  places  in  northern  Brazil  and  possibly  the  West  Indies. 
The  company  has  already  two  cables  connecting  New  York  with 
Guantanamo,  Cuba,  thence  to  Colon,  Panama. — 7'.  <i)id  T.  Ai/e. 

Australia. — A  new  regulation  requires  that  all  vessels  of 

over  1,600  tons  registered  in  Australia  or  trading  on  the  coast 
(passenger  or  cargo)  shall  be  installed  with  wireless  equipment. 
The  apparatus  must  be  in  charge  of  competent,  certificated  operators, 
and  it  must  be  capable  of  transmitting  and  receiving  messages  over 
a  distanceof  at  least  150  miles  by  day  ornight ;  it  must  also  include 
emergency  transmitting  apparatus  which  can  be  operated  inde- 
pendently of  the  power  supply  of  the  vessel,  with  a  range  of 
not  less  than  100  miles  by  day,  and  capable  of  working  con- 
tinuously for  six  hours.  The  Naval  Board  may  exempt  any  vessel. 
Non-compliance  with  the  regulations  makes  the  master,  owner' 
agents,  and  charterers  of  the  vessel  severally  guilty  of  an  offence. 
-Age. 

The  building  which  is  to  house  the  new  City  North  Telephone 
Exchange  was  due  for  completion  in  October  last.     It  will  be  the 
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first  "lutomatic  exchanjie  in  the  Sydney  City  area,  and  its  ultimate 
capacity  will  be  20,i.'00  aabscribers.  The  first  instalment  of 
apparatns  will  deal  with  2,500  subscribers,  1,100  lines  beinr  con- 
neott'ii,  havintf  l.Toii  instrumenta  in  nAe.  It  ia  expected  that  the 
exchun;ri?  will  U>  in  oiieration  in  12  months' time.  The  total  cost 
of  the  equipment  will  be  £7.S,000. 

China. — A  coiitrai't  has  been  sijriicd  between  the  Chinese 
(lovcmnicnt  and  the  Marconi  Wireless  Co..  to  supply  three  wireless 
stations,  each  of  a  cajiacity  of  2n  Kw.  This  jrains  for  the  British 
Wireless  Co.  its  first  footinpr  in  China.  Several  wireless  stations 
have  been  erected  in  the  past  by  Germans,  but  these  never  were 
used  commercially.  The  Marconi  stations  will  be  erected  in  widely 
separated  parts  of  the  Republic  like  Kashgar,  Urumchi,  and 
Lanchowfu  for  commercial  purposes,  with  the  aid  of  a  smaller 
station  at  ."^ianfu,  and  will  exceed  in  power  and  r:>n;re  any  others  in 
the  Republic.      77ii-  'J'imex. 

Cook  Islands. — A  wireless  station  has  been  establislioil  at 
Rarotontra,  and  was  opened  for  traffic  on  September  Oth  last.  The 
pro\nsion  of  wireless  tole^jraph  facilities  has  been  under  iliscussiou 
for  some  years  the  residents  ursrin^r  that  the  absence  of  any  means 
of  communication  with  the  outside  world  Inia  been  the  cause  of 
much  loss  in  the  fruit  and  export  trade.  In  July,  1916,  the  fruit 
exporters  agreed  to  pay  a  duty  of  Id.  a  case  on  fruit,  amounting;  to 
about  CTOO  a  year,  to  provide  for  the  maintenance  of  a  wireless 
plant,  and  this  duty  has  apparently  been  collected  ever  since, 
thouerh  the  plant  has  only  now  been  brought  into  operation. — 
Aiichland   \\-,;khi  Xiws. 

United  States. — Mr.  Ilaniels,  Secretary  of  the  Nav^y,  has 

declared  that  he  is  in  favour  of  a  Government  monopoly  of  all 
wireless  stations  in  the  United  States  and  its  possessions.  The 
hearingr  of  the  Hill  to  take  over  the  stations  was  to  beprin  before 
the  House  Merchant  MarineCommittee  yesterday.  TheNavy  approves 
the  Bill,  which  is  opposed  by  the  American  Marconi  Co.  backed  by  the 
British  Marconi  Co.  The  .American  company  is  anxious  to  retain 
two  high-powered  plants  on  the  Atlantic  coast,  which  are  apparently 
part  of  a  plan  to  create  a  wireless  link  between  England,  the 
United  States,  and  the  Orient. 

Mr.  Vail,  acting-  adviser  to  the  Postmaster-General  in  organising 
cable  systems  under  Government  control,  in  a  tentative  report 
declares  that  the  American  cable  system  must  be  organised  and 
freed  from  the  uncertainties  of  foreign  control.  There  must  be  an 
American  system  placing  the  country  in  direct  communication 
with  every  country  with  which  America  hopes  to  have  important 
commercial  relations,  and  that  there  is  immediate  necessity  for  a 
cable  on  the  east  coast  of  South  America  to  give  America  and  the 
River  Plate  countries  direct  communication. —  Financier. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia.— Sydney.— April  28th.  City  Council.  Supply 

and  erection  of  power  house  switchgear.     Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney. 

Victorian  Railways  Department. — .January  loth.  Supply  of 
battery  cells.  Particulars  from  Agent-General  for  Victoria, 
London.  S.W. 

Dublin.— December  23rd.  Electric  Supply  Committee. 
200  single-phase  and  100  three-phase,  A.c.  meters.  See  "  Official 
Notices  ■ '  to-day. 

Luton. — B.C.  Electric  lighting  installation  at  Town 
Hall  and  Market  Place.     Borough  Surveyor. 


CLOSED. 


Australia.  —  M.u.verx. —  Installation  of    an  aut<3matic 
switchboard  tiiuipment  at  the  telephone  exchange,  and    for    the 
supply   of    apparatus  and  material   in  connection  with   Brighton 
Exchange.  £41,998.     Automatic  Telephones  CAustralasia"),  Ltd. 
P.M.G.'s  Department,  Victoria — 
274  miles,  twisted  pair,  o.s.,  18  s.w.o.,  distributing  wire,  i5,C90;  31  miles 
twisted  pair,  o.s.,  16  s.w.u.,  distributing  wire,  .£816;    41   miles,  single 
twisted.   R.I.,   18  s.w.t;.  wire,  £582:   57,050  copper  jointing  sleeves. 
£36'J.— Western  Electric  Co.  (Aust.l,  Ltd. 
23  tons,  G.I.,  15  )  lb.  wire,  il,.500.— R.  .Johnson,  Clapham  &  Morris   Ltd 
.">,000  dry  cells,  .£1,187.— J.  Mcllwraith  &  Co.,  Pty.,  Ltd. 
Electric  vehicle,  ±'675. —Australian  General  Electric  Co. 
Victorian  Railways  Department — 
Incandescent  electric  carbon  aiament  lamps  (Dutch  manufacture),  10  c  r 
2-20  v.,  2s.  2d.  each  ;  25  c.p.,  22U  v.,  2s.  3d.  each.— H.  Rowe  &  Co. 
P.M.G.'s  Department.  Western  Australia  — 

10  miles,  twisted  pair,  V.I.R.  wire,  f  220.— B.I.  4  Helsby  Cables,  Ltd. 
P.M.G.'s  Department.  N.S.W.— 
100 relays.oOO ohms,  120831  ohms,  20050ohms,  .£207.— Automatic  Telenhones 
(.\ust.i,  Ltd. 

P.M.G.'s  Department.  Tasmania — 

45Chloridc  accumulators,  with  spare  parts,  £213.— W.  G.  Watson  &Co.,  Ltd. 
Victorian  Railways  Department — 
Electric  incandescent  metaUic  filament  lamps,  2s.  2d.  each.— Australian 
General   blectric  Co.,  Ltd.  ;    do.,  do.,    2s.    6d.    each.— Edison    Swan 
Electric  Co.,  Lt<l. 

— Tenders. 


Spain. — The  Sociedad  Minera  y  Metalurgica  dc  Penarroya 
has  lately  placed  a  contract  with  Messrs.  Piccard-Pictet  i:  Co.,  of 
Geneva,  tor  four  ."..'.OO-h.p.  Francis  turbines,  in  ijOnnei'tiou  with 
the  extension  of  its  liydni-electric  generating  station. 

Stretford.— U.D.C.  :— 

ii.r.  switcliKcar,  i'S.OilO.— British  WcslinKhousc  Co, 
P..1 .  swilcliKCur,  i:2, 182. —Bertram  Thomas. 

Wolverhampton. — T.C.  :— 


FORTHCOMING     EVENTS. 


Junior  InstitutiOD  of  Engineers.— Friday,  Dccoinber  isth.  At  7.30  p.m. 
At  3!l,  \ictoria  Strei't,  S.W.  Ijoctnrctte  "Air  Compiessmg,"  by  H.  P. 
Anderson.     Adjourned  annual  general  meeting. 

Friday,  December  2(Uh.  At  thARoyal  Society  of  Arts,  John  Street, 
Adelphi,  W.C.  At  7.30  p.m.  Piesnbntial  address  by  Col.  U.  K.  H. 
Croinpton,  C.B.  "What  war  has  done  for  Engineers  and  the  part 
KnginciTs  will  liave  to  play  in  Reconstruction." 

(Midland  Section).—  Friday,  December  foth.  At  7.46  p.m.  At  the 
Univcrsitv,  Biriiiingham.  Paper  on  "  The  Manufacture  of  Cast-iron 
Pilws."   I,v  Mr.  T.  K.  Dinililedy. 


North  of   England  Institute  of   Mining  and  Mechanical  Engineers.— 

Saturday,  Deccinbir  Utb,  at  the  Wood  Mci.uji  i^il  Hall,  Newcastlc-on-Tvnc. 
At  2  p.m.  Paper  on  "The  Training  of  Stiul.iits  in  Cwl  Mining,  with 
Special  Refeiencc  to  the  Sihemc  of  tlic-  lliieiiicc  riiij;  Training  Organisa- 
lion,"  by  Prof.  F.  W.  Hardwitk. 

Manchester  Association  of  Engineers.— Saturday,  December  14th.    At  6.80 
p.m.    At  the  (Irimd  Hotel.    Paper  on  "  Wood  Testing,"  by  Mr.  .J.  E.  Hurst. 


Industrial  Beconstruction    Council. — Tuesday,  December  17th.     At  6  p.m. 

At  the  Institute  of  Journalists,  Tudor  Street,  E.G.     Conference  on  "  The 

Restriction  of  Output,"  to  be  opened  by  Mr.  W.  Hill. 
Liverpool  Engineering  Society.— Wednesday,  December  I8th.    At  8  p.m. 

At  the  Royal  Institution.      Paper  on  "The  Growth  and  Arrangement  of 

Industrial  Boiler  Plants,"  by  Mr.  H.  S.  Rowe. 
Illnminating  Engineering  Society.— Thursday,  December  lUth.  At  8  p.m.  At 

the  Royal   Society  of  Arts,  John   Street,   Adelphi,   W.C.     "Summary  of 

Progress  in  Photometry,  with  Special  Reference  to  War  Problems." 

Chemical  Society.  —  Thursday.  December  19th.  At  Burlington  House, 
Piccadilly,  W.  At  8  p.m.  Paper  on  "  The  Conception  of  the  Chemical 
Element  as  Enlarged  by  the  Study  of  Radio-active  Change,"  by  Prof.  F. 
Soddy,  F.R.S. 

Belfast  Association  of  Engineers.— Thursday,  December  19th.  At  7.45  p.m. 
At  the  Municipal  Technical  Institute.  Paper  on  "  Aeroplane  Construction," 
by  Capt.  G.  H.  Creighton. 

InstitDlion  of  Electrical  Engineers.— Thursday,  December  19th.  At  6  p.m. 
At  the  Institution  of  Civil  Engineers,  Gt.  George  Street,  S.W.  Paper  on 
"Carbon  Brushes  :  Considered  in  Relation  to  the  Design  and  Operation  of 
Electrical  Machinery,"  by  Mr.  P.  Hunter-Brown. 

(Irish  Centre).- Friday,  December  13th.  At  the  Royal  College  of 
Science,  Dublin,    At  7  p.m.    Paper  on  "  Heating,"  by  Mr.  S.  L.  R.  Price. 

iScottisb  Centre).— Monday,  December  16th.  At  7.S0  p.m.  At  207, 
Bath  Street,  Glasgow.  Address  liy  the  President,  Mr.  C.  H.  Wordingham, 
C.B.E. 

(South  Midland  Centre).  —  Wednesday,  December  18th.  At  the 
University,  Birmingham.  At  7  p.m.  Paper  on  "  Carbon  Brushes,"  by  Mr. 
P.  Hunter-Brown. 


NOTES. 

L.C.C.  Munition  Works. — A  report  snbmitted  to  the 
L.C.C.  Education  Committee  by  the  Education  Officer  with  regard 
to  the  work  done  in  London  educational  institutions  during  the 
past  three  and-a-half  years  in  the  manufacture  of  munitions  and 
training  of  munition  workers,  states  that  in  .June,  1915,  the  Council 
agreed  to  place  its  resources  at  the  disposal  of  the  Ministry  of 
Munitions  and  the  Metropolitan  Munitions  Committee.  Two  lines 
of  action  were  adqpted — (1)  the  manufacture  of  such  essential 
munitions  as  could  be  made  with  the  staff  and  machines  available 
in  technical  institutions,  and  (2)  the  training  of  workers  for  muni- 
tion factories.  In  connection  with  the  manufacture  of  munitions 
the  main  efforts  of  the  organisation  have  been  directed  to  the 
manufacture  of  precision  gauges.  About  83,000  gauges  have  been 
delivered  and  passed  ]iy  the  National  Physical  Laboratory ;  in 
addition,  (55  orders  for  miscellaneous  types  of  accessories  have  been 
completed. 

With  regard  to  the  second  item,  over  12,000  students  have  been 
in  training,  of  whom  about  I), 000  have  completed  their  courses 
satisfactorily  and  been  placed  in  employment. 

The  staff  engaged  on  this  work  at  December  1st.  1918,  numbered 
in  all  482  persons,  44  of  whom  belonged  to  technical  institutions, 
193  had  been  transferred  from  their  normal  posts  in  various  kinds 
of  schools,  and  245  were  temporary  employes.  Machinery  and 
equipment  to  the  amount  of  £17,000  has  been  purchased  for  manu- 
facture, and  remains  the  property  of  the  Council.  Certain  funds 
will  be  available  for  the  reconstitution  and  enuipment  of  workshops 
in  technical  institutions  from  the  manufacturing  side.  Suggestions 
have  been  invited  from  the  various  principals  and  heads  of  depart- 
ments who  have  been  engaged  on  munitions  work,  with  a  view  to 
utilising  to  the  best  advantage  the  experience  gained  during  the 
past  three  and-a-half  years. 

The  total  value  of  the  work  carried  out  for  the  manufacture  of 
munitions  and  the  training  of  munition  workers  has  been  of  the 
order  of  £300,000. 
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The  l.M.E.A.  and  Plant  Extensions. — ^Vith  refeieiiLe  to 

the  memorandum  which  was  addressed  to  all  members  of  Parliament 
by  the  Council  of  the  Incorporated  Municipal  Electrical  Association 
some  weeks  ago,  aujrgesting-  that  the  Ministry  of  Munitions  had  not 
acted  with  freedom  from  partiality  in  the  allocation  of  sanctions  for 
the  extension  of  Kenerating  plant,  the  following  letter,  liateil 
December  Jth,  haa  been  addressed  to  the  Secretary  of  the  Ministry 
of  Munitions  of  War  : — 

Sir, — In  reply  to  your  letter  of  November  13th  (received  on 
November  1.5th),  the  Council  of  the  I.M.E.A.,  at  its  meetings  held 
on  the  nth  and  29th  ult.,  had  this  matter  under  further  con- 
sideration. 

A  letter  dated  November  12th  has  been  received  from  the  town 
clerk.  Sheffield,  containing  the  following  statement  : — 

"  The  Committee  desire  me  to  state  that  the  statements  made  by 
Mr.  Fedden  at  your  meeting  of  October  17th,  to  which  you  refer  in 
your  letter  to  the  Ministry  of  Munitions  of  the  2nd  inst..  were  made 
on  his  own  responsibility,  and  without  previous  consultation  with 
any  members  of  the  City  Council,  and  the  Committee,  therefore, 
must  disclaim  responsibility  therefor. 

''  If  it  should  transpire  that  any  inquiry  is  made  into  the  allega- 
tions on  which  your  C'ouncil's  resolution  is  biised,  Mr.  Fedden  will 
be  prepared  to  submit  such  facts  as  arc  within  his  knowledge,  and 
the   Corporation    will   also   furnish    any    information    they    may 


I  am  desired  to  inform  you  that,  having  regard  to  the  statements 
of  the  Corporation  of  Sheffield,  the  resolution  of  October  22nd  is 
withdrawn,  and  regret  is  expressed  that  the  same  has  been 
submitted. 

A  copy  of  this  letter  is  being  sent  to  everyone  to  whom  the 
original  resolution  was  communicated. 
I  am.  Sir, 

Yours  obediently, 

(Signed)        C.  McArthur  Butler,  Sfcirttiri/. 

National    Electricity    Supply. — In    the  course  of   his 

manifesto,  issued  last  week,  the  Prime  Minister  said  that  one  of 
the  most  important  things  the  Government  had  in  mind  was  the 
utilisation  of  our  great  mineral  resources  for  the  production  of 
electrical  power  on  a  great  scale.  This  would  enaljle  rural  in- 
dustries to  be  created,  so  that  workmen  could  find  remimerative 
employment  under  conditions  where  they  could  also  have  a 
bit  of  land  for  cultivation,  and  where  they  could  bring  up  their 
children  in  the  healthier  atmosphere  of  the  country.  A  great  elec- 
trical power  scheme  would  also  assist  in  cheapening  and  increasing 
the  efficiency  of  our  town  industries. 

Australian    Electric    Supply   Advisers.— A    Melbouine 

newspaper,  dated  Sei>tember  30th,  contains  the  following  para- 
graph : — "  Regulations  under  the  Local  Government  Act  passed  by 
the  Executive  Council  yesterday  provide  that  no  person  shall  act 
as  adviser  to  an  electric  supply  undertaking  unless  in  possession  of 
a  qualification  certificate,  which  may  be  obtained  on  application  to 
the  local  municipal  clerk  if  sufficient  evidence  is  furnished  of  the 
applicant  8  experience.' 

Electric  Precipitation  from  Flue  Gases.— An  interesting 

application  of  this  process  was  recently  made  in  a  copper  refinery, 
according  to  the  Jtiurnnl  uf  Klectriril n.  In  this  particular 
installation  a  noteworthy  fact  is  the  size  of  the  generating  and 
transforming  unit  used,  all  the  current  being  handled  by  a  single 
generator  and  transformer.  A  duplicate  set  has  been  installed  for 
emergency  purposes.  The  tubes  containing  the  high-tension 
electrodes  and  through  which  the  flue  gases  pa.ss  are  arranged  in 
six  groups.  The  electrodes  are  suspended  at  the  top  from  a  rack 
which  provides  ample  insulation,  and  are  connected  with  the  high- 
tension  direct-current  line  at  the  bottom.  Disconnecting  switches 
pennit  the  current  to  be  cut  off  from  any  group  to  permit  inspection 
and  repairs.      The    gases  from  the  furnaces  pass  through   pipes 


Fig.  1. — Interior  of  Theater,  showing  Electrodes 

SnSPENDED   IN   TEEATEE  TuBES. 

13  ft.  in  diameter,  a  "  Y''  with  valves  being  provided  so  that  the 
gases  can  be  made  to  go  either  through  the  treater  or  directly  to  the 
stack,  as  desired.  It  is  stated  that  tests  showed  that  over  llO  per  cent. 
of  the  flue  dust  can  be  removed,  and  that  the  value  of  the  copper, 
zinc,  and  other  metals  recovered  will  within  a  shoi-t  time  pay  for 
the  treating  equipment.  It  is  calculated  that  at  full  load  0'5  ampere, 
high-tension,  direct-current  is  needed. 

Two  40-K.v.A.,  liO-cycle,  single-phase  Westinghouse  generators 
operating  at  1,800  B.p.m.  are  arranged  to  deliver  voltage  ranging 
from  1.50  to  2.50  volts.   A  direct-current  power  line  supplies  excitation 


current.  A  oO-H.r..  230-volt,  direct-current  motor  drives  each 
generator.  The  transformers  are  of  40-k.v.a.  capacity,  200  volts 
low-tension  and  100,000  volts  high-tension.  Additional  taps  are 
provided  from  which  voltages  of  50.  62i.  75,  and  ST-J  per  cent,  of 
the  iTiaximum  voltage  can  be  obtaineil,  the  full  capacit.y  of  the 
transformer  being  available  on  each  tap.  The  Westinghouse 
switchboard  consists  of  two  panels,  one  for  each  generating  and 
transforming  set.  Each  panel  carries  from  top  to  bottom  a  circuit- 
breaker  on  the  line  between  the  generator  and  transformer,  an 
alternating-current  ammeter  and  voltmeter,  a  switch  to  reverse  the 
polarity  of  the  high-voltage  direct-current,  motor  field  and  line 
switches,  a  generator  field  rheostat,  a  five-point  switch  for  making 
connections  with  the  five  high-tension  taps  of  the  transformer,  and 
the  motor  starting-rheostat.  The  voltage  of  the  high-tension  direct- 
current  must  be  varied  according  to  the  condition  of  the  flue  gases 
being  treated.  The  transformer  taps  provide  the  large  steps  for  thi.>; 
variation  and  the  voltage  adjustment  of  the  generator  the  small 
steps.  In  addition  a  bank  of  a^ljustable  resistances  is  connected  in 
series  with  the  low-voltage  alternating  current,  which  acts  as  a 
ballast  and  permits  of  further  adjustment  of  the  voltage. 

Fatality. — A  Leeds  hoy,  aged  10,  named  David  Swift, 
was  killed  at  the  Victoria  Council  School,  on  the  evening  of 
December  5th.  Unasked,  he  and  a  friend  had  been  assisting  the 
caretaker  in  getting  some  coke  into  the  cellar,  and  Swift  climbed 
on  to  the  top  of  the  pile  and  seized  hold  of  the  live  part  of  an 
electric  switch,  at  the  same  time  having  hold  of  .an  iron  pipe  near 
by,  which  completed  the  circuit.  Another  boy  ran  and  turned 
off  another  switch,  and  Swift  dropped  to  the  ground  dead.  .Vt  the 
inquest  it  was  stated  that  the  switch  was  in  proper  working  order  ; 
but  it  was  strongly  recommended  that  in  future  the  switch-boxes 
should  be  kept  locked  up.  A  verdict  of  ''  Accidental  death ''  was 
returned. 

American  Railway  Electrification. — The  Association  of 

Railway  Electrical  Engineers  was  convened  for  its  tenth  annual 
Convention,  at  Chicago,  on  October  29th.  In  the  technical  pro- 
gramme, the  first  report  presented  was  that  of  the  Committee  on 
Data  and  Information,  whose  function  has  been  to  compile  statistical 
data  showing  the  extent  to  which  various  kinds  of  electrical  equip- 
ment has  been  adopted  by  the  railroads  of  the  United  States  and 
Canada,  thereby  indicating  the  general  tendencies  towards  the 
unification  of  practice  which,  in  a  general  way,  is  the  aim  of  the 
Association.  Accompanying  the  Committee  s  report  was  a  detailed 
tabulation  of  the  various  kinds  of  electrical  equipment  used  at  the 
present  time  on  each  of  the  60  roads  from  which  reports  were 
received.  In  addition  a  tabulation,  was  submitted  to  show  the 
progress  of  electric  car-lighting  and  other  equipment  of  the  rail- 
roads of  the  country  as  a  whole. 

Inquiries. — We  are  asked  whether  there  is  such  a  thing 
as  an  "  electric  navvy  "  on  the  market — apparently  an  excavator. 
Such  machines  have  been  used  abroad,  and  possibly  in  this  country  ; 
.  perhaps  some  of  our  readers  can  help  us  to  a  reply. 

Lantern    Slides. — Manufacturing  and  other   firms    who 

have  lantern  slides  showing  electrical  machinery,  oil  engines,  and 
other  such  apparatus  are  invited  to  communicate  with  us,  with  a 
view  to  the  utilisation  of  the  slides  in  a  military  school  of  in- 
struction for  soldiers  about  to  return  to  civil  life. 

Ferro-Concrete     Posts. — The    Societe    Mi.xedstone,    of 

Geneva,  erects  concrete  jiosts  for  telegraph  and  power-transmission 
lines  after  the  manner  of  brick  pillars.  The  concrete  bricks  are 
supplied  ready-made  in  a  thickness  of  20  cm.  to  30  cm.  (9  in.  or 
more)  :  each  brick  is  a  frame,  rectangular  or  of  other  shape  ;  the 
Internal  hollow  is  charged  with  the  cement,  in  which  the  iron  rods 
are  embedded.  Four  such  bricks  are  arranged  in  each  layer  to 
make  up  a  four-sided  pillar  which  is  built  up  in  sections  hollow 
inside.  A  telegraph  post  of  this  kind,  of  bricks  25  cm.  thick, 
25  cm.  X  25  cm.  at  the  base,  and  20  cm.  x  20  cm.  in  the  upper 
sections,  armed  with  four  iron  rods,  12  mm.  in  thickness,  one  in 
each  brick,  was  tested  last  May  (^Scltweuerische  Bauzeitiing, 
August  24th)  by  Prof.  A.  Paris,  of  Lausanne,  in  presence  of  Federal 
authorities.  The  post  had  a  height  of  (>  m.  above  ground.  I'S  m. 
being  in  the  earth  ;  microscopic  fissures  were  noticed  during  the 
load  test,  when  the  deflection  near  the  top  amounted  to  7(i  mm.  ; 
rupture  followed  10  minutes  after  the  deflection  had  risen  to 
140  mm.,  the  lateral  load  being  211  kg.  per  sq.  cm.,  which 
corresponded  to  three  times  the  specified  strength  of  70'5  kg.  per 
sq.  cm.  Another  post  for  high-tension  lines,  8'95  m.  high,  built 
up  of  four  columns  with  4x2  =  8  reinforcement  rods,  stood  a 
lateral  load  of  1,0II0  kg.,  when  the  foundation  gave  way  ;  the 
maximum  deflection  recorded  was  50'5  mm.  The  test  proved  that 
these  brick-concrete  pillars  were  not  inferior  to  monolithic  concrete 
structures. 

What  Mr.  Hodge  Advocates.— In  a  recent  speech,  Mr. 

John  Hodge,  Minister  of  Pensions,  said  that  they  had  got  to  lay 
the  foundation  of  a  new  England.  He  wanted  an  eight-hour  day 
for  every  trade  by  Act  of  Parliament,  so  that  the  mean  employer 
would  not  have  the  opportunity  of  undercutting  the  good  employer. 
There  could  be  no  mistake  as  to  the  fact  that  there  was  a  section 
of  the  community  upon  whom  compulsion  must  be  enforced.  There 
should  be  minimum  wages,  minimum  hours,  and  the  very  best 
possible  conditions  of  work.  National  workshops  ought  to  be 
started  for  the  benefit  of  the  partially-disabled  men.  The  Govern- 
ment ought  to  schedule  all  the  right  jobs  in  the  country  suitable 
particularly  for  men  who  had  lost  an  arm  or  were  otherwise 
impaired.     Either  that  or  full  pensions  should  be  provided. 
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Institution  and   Lecture  Notes.— Rontgen  Society— A 

meeting'  of  the  Society  was  held  on  Tuesday,  last  wetk.  at  King's 
College  Ecwpital.  Denmark  Hill.  S.E.  Visitors  met  in  the  board 
room  at  7.30  p.m.  where  light  refreshments  were  served,  after 
which  there  was  an  inspection  of  the  electrical  generating  plant. 
Mr.  E.  AV.  Johnston,  ohief  engineer,  conducted  visitors  round  the 
station  and  explained  the  details  of  the  plant,  including  the 
Siemens  automatic  telephone  exchange  which  controls  over  100 
instruments  in  use.  From  the  generatinu  station  current  is  dis- 
tribiittxl  throujjhout  the  hospital,  and  is  utilised  for  power,  lighting, 
sterilising  apjiaratus  in  the  theatres,  ic.  The  station  contains 
three  Diesel  engines  running  on  tar  oil  and  direct  coupled  toE.C.C. 
direct-current  jfenerators  running  at  2u0  R.P.M.,  110  volts,  two  sets 
beintr  rated  at  100  KW.  and  the  third  at  .'.0  KW.  There  is  also  a 
small  battery.  The  maximum  loail  on  the  station  is  about  100  KW., 
the  power  load  amounting  to  about  50  K\v..  which  is  made  up  of 
motors  of  various  sizes  driving  refrigerators,  pumps,  lifts,  venti- 
lating fans,  i:c.  The  evening  load  on  an  average  reaches  about 
iji!  KW.  The  X-Ray  Department  was  the  next  visited  :  in  the 
photographic  room  there  was  an  exhibition  of  prints  and  a  portable 
outfit.  Capt.  Reed,  R.A.M.C.,  T..  gave  a  practical  demonstration  of 
localisation  of  foreign  bodies  by  means  of  the  Baese  localising  unit, 
which  apparatus  is  extremely  simple  in  construction  and  operation. 
A  foreign  body  can  be  localised  by  means  of  this  unit  in  about 
SO  sec.  In  the  radiographic  room  under  Sister  Pape  various  appa- 
ratus was  inspected,  including  a  large-coil  outfit,  kidney-examina- 
tion table  with  compressor,  a  McKenzie-Davidson  localiser,  and  a 
single-impvdse  apparatus  in  action.  The  Sweet  method  of  local- 
ising foreign  bodies  in  the  orbit  and  eyeball  and  the  card-index 
system  of  filing  records  were  also  explained.  The  dark  rooms 
were  next  visited,  where  the  reducing  lantern  and  methods  of 
developing  were  explained.  In  the  consulting  room  stereoscopic 
negatives  in  a  Wheatstone  stereoscope,  a  Perie  stereoscope,  and  a 
oO  radiogram  in  a  cabinet  were  to  be  seen.  Here,  also,  the  storage 
and  examination  of  negatives  is  carried  out.  Next  the  radio- 
therapeutic  department,  under  Mr.  A.  0.  Forder,  was  visited,  where 
a  small  operating  room,  diathermy  apparatus,  both  high-frequency 
and  pantostat,  together  with  X-ray  treatment  cubicles  and  ultra- 
violet light  apparatus  was  viewed.  Capt.  Clayton  showed  visitors 
over  the  electro-therapeutic  department,  and  explained  the  various 
forms  of  treatment  used. 

Institution  of  Electrical  Engineers  (North-Western  Centre) 

Mr.  C.  H.  Wordingham.  C.B.E.  (President  of  the  Institution), 
delivered  his  address  before  a  meeting  of  this  Centre  at  Manchester, 
on  Tuesday.  December  10th.  It  dealt  with  the  organisation  and 
work  of  the  Institution,  being  similar  to  addresses  delivered  at  other 
Centres. 

Liverpool  Engineering  Society On  December  4th.  Mr.  R.  W. 

AUen,  C.B.E..  read  a  paper  on  ''The  Air  Supply  to  Boiler  Rooms." 
emliodying  the  results  of  four  years'  experiments  on  the  design  of 
intakes,  gratings,  fans,  and  fan  casings.  The  data  show  that  very 
considerable  improvements  can  be  effected  by  having  due  regard 
to  the  liehaviour  of  fluids  in  motion,  and  by  so  shaping  the  parts 
in  contact  with  the  current  of  air  that  eddies  may  be  avoided  and 
stream-line  flow  obtained. 

Electrical  Power  Engineers'  Association The  Southern  Division 

of  the  E.P.E.A.  has  arranged  for  a  smoking  concert  to  be  held  in 
Anderton's  Hotel.  Fleet  Street,  at  6.30  p.m.,  on  Thursday,  the  liith 
inst.  A  good  programme  has  been  arranged.  Tickets  may  be 
obtained  from  the  secretaries  of  Sections,  from  the  organiser,  Mr. 
E.  N.  Christmas.  55.  Calabria  Road,  X.  5,  or  at  "Anderton's  '  on 
the  evening  of  the  concert. 

At  the  monthly  meeting  of  the '  Western  Section,  Southern 
Division.  E.P.E.A.,  the  following  resolution  was  unanimously 
agreed  to  : — 

"That  the  members  of  the  Western  Section,  Southern  Division. 
Electrical  Power  Engineers'  Association,  are  of  opinion  that  it  is 
unfortunate  that  any  recommendation  for  a  nominee  for  the  post 
of  general  secretary  should  have  been  made  by  the  National 
Executive  Council,  as  their  action  may  have  a  quite  unfair  and 
unwarranted  influence  ;  and  they  feel  that  due  consider- 
ation has  not  been  given  to  the.  qualifications  which  sucli  a 
position  demands.  They  desire  that,  so  far  as  is  practicable,  each 
member  shall  be  acquainted  with  the  real  situation  and  the  vital 
importance  of  the  appointment  Itefore  a  final  decision  is  arrived  at. 
Further,  they  take  exception  to  the  inadequate  salary  offered,  and 
suggest  that  the  whole  matter  be  reviewed  before  nominations  are 
considered.  In  the  opinion  of  members  of  the  Western  Section,  it 
is  essential  that  the  future  policy  of  the  Association  should  first  be 
definitely  formulated,  as  the  qualifications  necessary  in  a  secretary 
are  inevitably  linked  thereto.  They  consider  that  the  post  should 
be  thrown  widely  open  to  competition." 

At  a  meeting  of  the  Abeedee>-  Rotary  Club  on  Thursday, 
last  week.  Mr.  J.  A.  Bell,  the  city  electrical  engineer,  read  a  paper 
on  "  Aberdeen  Electricity  Supply, "  in  which  he  stated  that  the 
power  load  at  Aberdeen  had  increased  by  99  per  cent,  during-  the 
past  four  years  :  the  electricity  department  now  supplied  50  per 
cent,  of  the  power  used  for  industrial  purposes  within  its  area. 

On  November  29th,  at  the  Heriot  Watt  College,  Edinburgh.  Mr. 
A.  Thomson  read  a  paper  on  ''  The  Running  and  Maintenance  of  a 
D.c.  Concentric  Svstem, "  before  the  Lothians  Branch  of  the  Asso- 
ciation of  Mining  Electrical  Engineers. 

Demobilisation    and    Resettlement:    City    of    London 

Advisory  Committee — The  attention  of  employers  and  workpeople 
is  drawn  to  the  activities  of  the  Local  Advisory  Committee 
recently  set  up  by  the  Minister  of  Lalxjur  in  connection  with  the 
City  of  London  Employment  Exchange,  9,  New  Bridge  Street. 
E.G.  4.  In  addition  to  assisting  the  Exchange  in  its  extensive 
work  of  supplying  suitable  men  and  women  for  clerical  and  pro- 


fessional occupations  in  the  City,  the  primary  functions  of  the 
Committee  relate  to  the  employment  of  men  now  being  discharged 
from  H.M.  Forces  (including  questions  as  to  the  wages  which 
ought  to  be  paid  to  disabled  men),  and  also  to  the  arrangements 
for  dealing  with  reconstruction  problems  from  the  labour  point  of 
view.  The  Minister  has  lieen  fortunate  in  securing  Sir  T.  \'an- 
sittart  Bowater,  Bart.,  as  chairman  of  this  Committee,  together 
with  many  prominent  citizens — representative  of  employers  and 
labour  or^'anisations — who  are  intimately  acquainted  with  trade 
conditions  in  this  area.  The  Committee  has  already  held  several 
meetings,  and  there  seems  every  prospect  that  it  will  be  able  to 
reuder  valuable  assistance  to  the  Government  in  achieving  the 
important  objects  fur  which  it  has  been  established. 

Demobilisation  Advisory  Committee. — The  Jlinister  ol 

Munitions  has  appointed  the  following  to  be  an  Advisory  Com- 
mittee of  Employers  to  advise  upon  the  Demobilisation  Board  of 
the  Ministry  of  Munitions,  the  Chairman  of  which  is  Sir  James 
Stevenson.  Bart.  : — 


Sir  'Vincent  Caillard. 
Sir  Allan  Smith. 
Sir  Herbert  Rowell. 
Sir  Wilfrid  Stokes. 
Mr.  George  Sutton. 
Mr.  H.  C.  B.  Underdown. 
Mr.  W.  L.  Hichens. 


Sir  Glynn  West. 

Mr.  Henry  Summers. 

Mr.  E.  .1.  Brown. 

Mr.  J.  Main. 

Sir  Harris  S])encer.  K.B.E. 

Mr.  H.  B.  Renwick. 

Mr.  R.  G.  Perry,  C.B.E. 

Unemployment  Pay. — It  was  announced  on  Wednesday 
tj^at  the  Government  had  decided  to  increase  the  rate  of  out-of- 
work  donation  to  men  by  5s.  per  week,  making  it  29s:  ;  to 
women  by  5s.  per  week,  making  it  253.  ;  to  boys  and  girls  between 
15  and  18,  2s.  6d.  per  week,  making  their  amounts  Hs.  ijd.  and 
12s.  tid.  respectively.  The  new  scale  is  payable  as  from  yesterday, 
December  12th. 

Appointments  Vacant. — Outside  assistant  to  take  charge 
of  meter,  motor,  and  installation  departments  for  the  Leigh 
(Lanes.)  Corporation  electricity  works  ;  rolling  stock  and  overhead 
equipment  engineer  (£450)  for  the  Belfast  Corporation  tramways  : 
chief  electrical  engineer  (£350)  for  the  Colne  Corporation  elec- 
tricity works  ;  shift  engineer  (i  120)  for  the  Llandudno  U.D.C. 
electricity  works.     See  our  advertisement  pages  to-day. 

Applications  for  the  Chair  of  Physics  and  the  Chair  of 
Cliemistry  at  the  University  of  Birmingham,  the  former  held  by 
the  late  Prof.  J.  H.  Poynting,  F.R.S.,  and  the  latter  vacant  by 
the  resignation  of  Prof.  P.  F.  Frankland,  F.R.S.,  have  to  be 
received  by  the  secretary  by  February  6th,  1919  (the  stipend  in 
each  case  is  £1,000  per  annum). 

Volunteer  Notes. — Royal  Engineers  (Vols.),  London 
Army  Troops  Companies. — Headquarters :  Balderton  Street, 
Oxford  Street,  W.  1. 

Regimental  Orders  No.  50,  by  Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 

Monday,  December  16th,  to  Saturday,  December  21st.— Drills  as  usual. 

C.  HiGGiNS,  Capt.  R.E.,  Adjutant. 

The  Eight-Hour  Day, — According  to  the  Mam/tester  Dai/// 
Dispatcli,  Mr.  J.  Rowan,  general  secretary  of  the  Electrical  Trades 
Union,  in  a  special  circular,  says  ; — "  We  have  been  in  direct 
negotiations  for  a  shorter  working  week  since  1913.  The  negotia- 
tions were  suspended  in  1914  on  account  of  the  war,  and  reintroduced 
two  months  ago.  It  must  be  borne  in  mind,  however,  that  the 
desire  for  a  48  hours'  week  has  been  in  the  minds  of  the  trade  for 
at  least  40  years.  American  organised  labour,  as  one  of  their  con- 
ditions for  giving  their  support  to  the  United  States  entering  the 
war.  laid  it  down  that  a  48  hours' week  would  be  established  in  the 
United  States  at  the  end  of  the  war.  German  workmen,  when 
forming  a  new  Government,  also  laid  it  down  that  one  of  the  points 
must  be  a  48  hours'  week.  French  labour  has  made  similar  jiro- 
posals.     From  this,  it  will  be  seen,  the  movement  is  world-wide," 

The  following  reasons  are  given  for  the  demand  for  a  44-hour 
working  week  for  Manchester  Corporation  employes  : — 

1.  The  Government's  strong  recommendation  for  easing  the  strenuous  hours 
of  labour. 

2.  A  reported  decision  by  Government  inquiry  of  a  higher  standard  6f  health 
prevailing  as  a  direct  result  of  breakfasting  before  work. 

3.  The  expressed  desire  of  municipal  workers  to  attend  evening  technical 
classes,  in  order  to  qualify  for  a  higher  standard  of  efficiency  in  productive 
capacity,  this  being  inconsistent  and  inopportune  with  early  rising. 

4.  To  afford  a  strong  opportunity  of  absorbing  surplus  labour  of  dischargeil 
soldiers  (who  deserve  the  highest  consideration)  now  returning  to  civil  life. 

5.  To  carry  out  in  actual  fact  the  strong  recommendations  as  advised  by  our 
Premier  at  the  Hippodrome  on  the  occasion  of  the  presentation  of  the  Freedom 
of  the  Borough,  September  12th,  1918. 

Drake  &  Gorham,  Ltd. — Mr.  and  Mrs.  Bernard  Drake 
entertained  the  heads  of  departments  of  the  London  offices  of 
Messrs.  Drake  &  Gorham,  Ltd.,  at  luncheon  on  Thursday,  Decem- 
ber 5th.  Mr.  Drake  expressed  his  appreciation  of  the  way  in  which 
the  staff  had  worked  during  the  war.  and  alluded  to  the  variotis 
war  contracts  which  the  firm  had  carried  out  to  the  satisfaction  of 
the  departments  concerned.  These  included  equipments  for  the 
manufacture  of  explosives,  poison  uases,  auti-submarine  apparatus. 
and  power  and  lighting  plants  for  camps,  aerodromes,  and  other 
military  establishments.  From  the  firm  123  had  gone  into  khaki. 
two  had  been  killed,  and  several  wounded.  He  had  seen  it  stated 
that  every  man  in  the  fighting  line  required  the  work  of  nine  others 
to  keep  him  ther^.  He  thought  those  who  were  concerned  in  what 
might  be  termed  -the  drudgery  of  war  production  had  in  many 
respects  a  moi-e  trying  time.  Mr.  R.  Wilson  Smith  proposed  a  vote 
of  thanks  to  the  chairman,  who,  he  said,  had  worked  as  hard  as  an.y- 
body  during  the  war,  and  to  Mrs.  Drake  for  the  personal  interest 
she  had  always  displayed  towards  individual  members  of  the 
staflf. 
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Accident. — James  .lohnston,  assistant  in  the  employment 
of  the  Electric  Ligfhtinfr  Co.,  Newcastle,  Co.  Down,  had  a  miraculous 
escape  from  bein<j  maD}rled  in  the  machinery  on  Friday  eveninff  last 
week.  The  boy  was  assisting-  in  starting  the  en-rine  by  pulling  on 
the  belt  when  the  engine  suddenly  back-fired.  Johnston  failed  to 
release  his  hold,  and  he  was  drawn  under  the  lly-wheel,  and  so 
tightly  wedged  in  that  it  necessitated  the  dismantling  of  the 
engine  before  he  could  be  extricated.  Johnston's  wounds  were 
slight,  but  he  is  still  suffering  from  shock. 

Light-Weight  Motors. — We   understand  that  the  Royal 

Aircraft  Factory  has  succeeded  in  evolving  a  motor  of  500-watts 
capacity,  which  weighs  only  12  lb. 

Educational. — Xoethajipton  Polytechnic  Institute. 

— The  prize  distribution  took  place  on  Saturday  last,  when  the 
Principal,  Dr.  R.  Mullineux  \Valmsley,  read  his  report  on  the  past 
year's  work.  He  stated  that,  as  regarded  the  Engineering  Day 
College,  the  manufacture  of  high-class  munitions  upon  a  com- 
mercial scale  commenced  on  July  1st,  191.5,  was  continued  unin- 
terruptedly during  the  whole  session,  and  until  last  week. 
During  its  existence  this  workshop  has  produced  14,720  high- 
precision  gauges,  many  of  them  accurate  to  two  ten-thousandths  of 
an  inch,  and  43,511  gun  parts  for  Woolwich  Arsenal,  a  record 
which  is  believed  to  be  in  excess  of  the  record  of  any  similar 
educational  workshop  in  the  metropolis.  In  the  Technical  Optics 
Department  the  work  of  training  women  students  in  full-time 
classes  in  lens ;  and  prism  grinding  was  vigorously  carried  on 
throughout  the  whole  year,  with  the  result  that  an  almost  con- 
tinuous stream  of  women-workers  in  the  industry  was  available  for 
the  development  and  extension  of  existing  optical  workshops,  not 
only  in  England,  but  also  in  Scotland  and  Ireland.  During  the 
session  nine  complete  courses  for  training  suitable  men  as  electrical 
sub-station  attendants  were  held,  and  the  whole  of  the  men  trained 
were  placed  out.  This  brought  the  total  number  of  such  courses 
held,  since  they  were  started  in  June,  191tj,  to  20.  The  Roll  of 
Honour  showed  a  total  of  2,052  individuals  who  had  joined  the 
Colours,  including  65  members  of  the  staff,  712  members  and 
students  and  1,275  atudents.  In  addition,  there  were  a  number  of 
■V.A.D.'s  serving  in  military  hospitals  abroad  and  at  home.  Ninety 
have  given  their  lives  in  the  service  of  their  country,  and  190  have 
been  wounded  in  that  service.  The  Roll  of  Distinction  contains  42 
names.  The  equipment  and  staff  of  the  Polytechnic  have  been  at 
the  disposal  of  the  Government  for  experimental  and  scientific 
work  intended  to  aid  the  prosecution  of  the  war,  and,  as  the  equip- 
ment of  the  laboratories  is  very  complete,  a  considerable  amount  of 
excellent  work  has  been  done. 

University  of  London,  University  College. — Arrangements 
have  now  been  completed  in  the  Faculty  of  Engineering  to  enable 
students,  whose  courses  have  been  interrupted  by  war  service,  to 
resume  them  as  nearly  as  possible  at  the  point  at  which  they  left 
off,  by  rejoining  at  the  beginning  of  the  second  term,  January  I3th, 
1919  ;  and  to  enable  students  who  were  unable  to  begin  their 
engineering  studies  last  October,  owing  to  wax  conditions,  to  begin 
them  by  entering  next  term,  January  13th,  1919.  For  both  classes 
of  students  additional  work  will  be  provided  during  parts  of  the 
Easter  and  Long  Vacations,  so  as  to  enable  them  to  get  in  a  full 
session's  work  between  January  and  August,  1919. 


NATIONAL     ELECTRICITY     SUPPLY. 


The  Incoi-porated  Municipal  Electrical  Association  has  been 
uonsideriug  the  reixirt  of  the  Couimittee  apix>inted  by  the 
Board  of  Trade  on  the  subject  of  Electric  Power  Supply,  and 
at  a  general  meeting  of  the  members  at  BiaTiiiughani,  ooi 
November  2Uth.  adopted  a  report  addressed  to  the  Rt.  Hon. 
Sir  Albert  H.  Stanley,  M.P.,  President  of  the  Board  of  Trade. 
An  abstract  of  the  report  is  given  below  :  — 

After  giving  a  summaj-y  of  the  chief  recommendations  cou- 
taaned  m  the  repoi-t  of  the  Board  of  Trade  Committee,  the 
reiwrt  prof»ed.s :— We  obsei-ve  with  satisfaction  that  the  re- 
port recommends  that  in  the  national  intere^st  generating 
s-tations  and  main  tran.smission  Unes  ought,  as  a  genei-al  rule, 
to  be  publicly  owned,  and  .submit  that  the  Diatrict  Electricdty 
Boards  should  m  all  oases  be  so  constituted  as  to  be  wholly 
independent  of  the  influence  or  control  of  commerciaUv- 
owned  electncaJ  enterpri.se.s.  To  .secure  this  object,  it  'ia 
sti-ongly  urged  that  the  Boards  should  consist  of  repi-esenta- 
taves  ot  local  authorities  and  l;ia-ge  consumers,  to  the  exclu- 
sion of  companies  generaiiiug  or  distributing  electricity. 

the  sugge.sted  methods  of  electmg  ithe  Boards  are  open  to 
criticism  m  detail;  in  the  constitution  of  the  Boards  a  com- 
bmation  of  all  the  public  interests  concerned  would  lead  to 
elhcient  and  economical  administ.ration.  Those  i-epresenta- 
tivei?  who  are  a,t  present  primarily  responsible  for  the  a,d- 
minjgti-atirni  of  the  existing  publiclv-owned  undertaJrings 
such  as  cbajJTuen  and  deputy-chairmen  of  municipal  com- 
mitfc^,  would  be  suitable  to  form  the  nucleus  of  the  new 
tioards,  m  view  of  their  s|>acial  lc<-al  knowledge,  wnd  tliin 
course  would  ensure  a  continued   expan-sdon  of  the  business 

*'?i^*^i®'"^^'',^  *-^'''  "^^fJ^  "f  tl^«-i"  local  areas.  Member.s 
ot  the  Board  should  be  elected  for  a  neriod  of  six  yeaxs 

Olause  .30  appears  to  suggest  that  three  of  the  five  Com- 
misMioner.s  should  give  their  whole  time  to  the  sei-vice  at  a 
salary  not  less  than  £.3,000  a  yea,r,  and  that  the  other  two 


may  be  remuneii-ated  in  some  other  way,  and  be  allowed 
to  engage  in  othel-  work.  If  this  intexpretation  of  the  Com- 
mittee's intention  is  correct,  we  emphatically  protest  against 
the  proposal,  as  we  beheve  it  essential  that  ail  the  Commii;- 
sionei-s  should  be  whole-time  officers,  and  have  no  other 
interests  whatevei-  than  the  special  duties  which  it  is  poro 
po.sed  to  confer  upon  them. 

Ample  evidence  is  available  to  demonstrate  the  fact  that 
a  weU-situated  power  station,  equipped  with  lai-ge  modern 
units  of  generating  plant,  Ls  able  to  affoi-d  a  supply  of  elec- 
tricity at  the  station  bus-bars  at  a  lower  price  than  a  numbei- 
of  sepaiute  .stations  of  a  total  equivalent  ca.pacity.  The 
question  of  a  cheap  supply  of  electricity  is  not,  however-, 
solely  dependent  upon  cheap  generation.  In  certain  cases 
the  capital  costs  and  operating  expenses  incidental  to  a  long 
transmission  line  may  counter-balance  the  advantage  derived 
from  the  concentration  of  large  plants.  But  in  most  indus- 
trial districts  these  large  stations  wiU  be  connected  together 
by  means  of  a  common  network,  which  sliould  result  in  a 
considerable  .sa.ving  in  capital  expenditure  on  spare  plant. 
They  are  also  thereby  enabled  to  operate  at  a  higher  load 
factor,  and  to  obtain  the  gi-eat  advantage  of  still  lower  work- 
ing costs  which  result  from  a  diversity  of  demands. 

A  mistaken  impression,  undoubtedly  exists  that  the  report 
recommends  the  esta.bhshment  of  16  large  power  st-ations  for 
the  supply  of  the  whole  of  the  electrical  requirements  of  the 
counti-y.  The  number  16  refers  not  to  power  stations,  but 
to  the  number  of  districts  into  which  the  comitiy  would  be 
divided  foi-  administrative  pm-poses.  It  may  be  "possible  to 
have  an  area  too  large  for  efticient  administration  and  con- 
trol. Attention  is  di-awn  to  the  great  amount  of  work 
ah-eady  done  in  several  pai-ts  of  the  coimtrv  towai-ds  the  dfe- 
hmitation  of  suitable  ai-eas.  PuU  opportunity  should  be 
affoi-dfed  the  several  local  undei-takings  to  make  repiiesentar 
tions  to  the  Electricity  Commissioiiers  on  this  point. 

We  agree  with  the  findmgs  of  the  Committee  in  regard 
to  the  ti-ansfer  of  all  generating  staitions  and  main  tiunsmis- 
sion  lines  to  the  Board,  subject  to  the  reservations  herein 
stated.  Such  a  procedure  we  consider  absolutely  essential  in 
all  cases  whei'e  energy  is  to  be  transmitted  from  one  area  to 
another  by  means  of  an  interconnected  netwoak,  or  whea-e 
extensions  of  plant  are  csirried  out  for  the  common  use  of 
the  authorities  constituting  the  Board.  We  are  of  opinion 
that  to  allow  any  exi.sting  undertaker  to  retain  the  owner- 
ship of  a  power  elation  within  any  given  district,  whilst  the 
remainkig  power  stations  are  transfeiTed  to  the  Board,  would 
intiixluce  serious  complications  in  actual  practice,  as  well  as 
financial  chaos,  and  is  therefore  quite  impracticable.  When 
local  undertakings  are  transfen-ed  to  a  Disti-ict  Board,  provi- 
sion must  be  made  to  ti-ansf^r  all  the  rights  and  obhgations 
under  exi.sting  contracts.  The  pi-ovisions  made  for  excepting 
certain  undertakings  from  transfer  to  the  Diisti-ict  Boards 
cover  all  the  cases  hkely  to  arise  in  practice. 

The  report  nowliere  countenances  the  view  held  in  some 
quarters  that  all  existing  power  stations  are  to  be  shut  dowTi, 
and  new  .suiier- power  stations  erected  forthwith.  The  first 
duty  of  the  District  Boards  wiU  be  to  consider  which  sta^ 
tions,  or  portions  of  sta.tions,  should  for  the  time  being  be 
employed;  then  to  consider  on  which  of  the  existing  sites 
extensions  can  be  economically  earned  out,  and  if  and  when 
these  provisions  aixi  found  inadequate  to  deal  with  the  re- 
quirements of  the  area,  the  question  of  new  sites,  vrith  large 
modem  plants,  would  then  be  considered.  Undei-  this  pro- 
cedure some  stations  wiU  be  shut  down,  others  will  be  con- 
tinued, and  a  few  wiU  be  extended. 

The  report  clearly  contemplates— and,  in  our  opinion, 
rightly  so-— that  with  the  exceptions  alreadv  referred  to,  aP 
(extensions  should  be  financed  by  the  new'  District  Boards. 
A  consideration  of  this  point  will  inevitably  lead  to  the  con- 
clusion thait  all  generating  Htatdons  should  be  ti-ansfen-ed  to 
the  new  Boards. 

Paragraph  56  (c)  of  the  repoi-t  contams  a  most  impoi-tant 
provision,  namely,  that  it  should  be  obligatory  for  the  Dis- 
trict Boards  to  supply  a  local  undertaking,  whose  genei-ating 
plant  has  been  taken  over,  at  least  as  cheaply  as  the  latter 
could  produce  it  themselves.  We  mre  of  opinion  that  this 
safeguard  should  go  a  long  way  to  facDitate  the  shutting- 
down  of  uneconomical  plants. 

We  favour  direct  control  and  opea-ation  by  the  several  Dis- 
trict Electricity  Boards  in  their  respective  areas. 

We  are  in  gen^jal  aigreement  with  the  recommendation 
that  existing  authorised  undertakei-s  should  retain  their  dis- 
tributing rights. 

We  are  strongly  of  opinion  that  the  terms  set  out  in  para- 
graph .56  (6)  of  the  report,  upon  which  the  several  undei-- 
takings  should  be  transferred  to  the  District  Boards,  are  in- 
equitable and  inadequate,  and  are  not  such  as  could  be 
accepted  by  local  authorities.  Where  the  District  Board  is 
formed  to  take  over  the  undertakings  of  local  authorities 
only,  the  basis  of  outstanding  debt  might  not  be  inappro- 
priate. We  are  of  opinion  that  all  sums — to  whatever  fund 
they  may  be  allocated— otlier  than  statutorv  .sinking  funds, 
should   be  retained    by   the  incUvidual    undeitakings. 

The  case  <>f  those  authorities  who  have  placed  c-umy  from 
revenue  account  to  capital  account,  or  who,  whilst  maintain- 
ing their  undertakings  in  a  high  state  of  efficiency  out  of 
revenue,  have  written  down  their  capital  at  a,  rate  in  excess 
of  statutory  requirement,  should  receive  special  consideration. 
The  difficulty  is  greatly  acoentua.ted  in  the  case  of  the 
companies,  or  where  both  local  authority  and  company  under- 
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tdviiifjs  Lavje  to  l>o  Miijuiicil  by  a  DisUicO  Bouad.  Oliviously. 
t-tjiiiility  of  treatment  is  essential,  and  in  such  oaees  it  may 
Ik'  founii  iicoesiaiy  to  apply  Soctnon  3  of  the  Electriu  Light- 
lli;;   Act,    ISS"^. 

rill'  liiiiiMfor  III'  l(K-!il  auHioiity  uriil<*rt<ikinHs  to  tbo  new 
J)^^!!]^!  13t«ij(ls  slioiild  not  Ih'  vit-\vo<i  in  tlic  liflit  ol  a  public 
pimliaM-,  but  iiioiv  on  tllic  liuos  of  t\w  ^i4.^^t.^n;;  up  of  a 
liaitnei-ship. 

In  t'lause  7"  it  is  siig;if.ste<l  tbat  provision  should  be  nia<lo 
whweby  the  Disti-ict  Buurd  may  provide  eouiix^nsition  for 
displaced  enginooa-s  aiul  ollieials  iji  caae  of  ha<i(l:?hip.  We  do 
not  consider  these  provisions  are  adeijuaite.  In  all  cases 
where  a  ix)wer  station  or  distributing  system  is  transfea-retl, 
thereby  involving  a  loss  to  or  diminution  in  tlie  ixi,sition  of 
otlieials,  a  definite  obligation  should  be  placed  uix>n  t-hc  Dis- 
trict Bo;ird  to  provide  compensation  on  a  fair  and  rcasonaiblo 
scale,  which  scsile  should  Ik-  set  out  in  any  Bill  that  may  bo 
promoted  to  caJry  into  effect  the  reoonjmen<latiQus  of  tJie 
reixjrt. 

With  regajd  to  the  use  of  overhead  lines,  wayleavos,  mting, 
water  rights,  and  liabiUty  for  nuisance,  amendments  to  the 
existing  law  in  these  directions  ai-e  considerably  oveidue. 
and  it  will  be  difficult,  if  not  impossible,  to  develop  a  na.tional 
scheme  untid  largeJy  extended  powere  are  granted  in  tilie.se 
dire<-tions. 

We  entii-cly  suppwt  the  findings  of  the  Coinniitlvc  (li:it 
the  present  iH>f3itiou  is  ims;ititifactoa'y,  contrary  to  tin  M;iiinii:il 
int-erests,  wasteful  of  fuel  resources,  and  deprivt>  inilu.-li\ 
of  the  advantages  whicli  would  result  from  a  well-dcxiscil 
sysitem  of  generation  aJid  transmission.  In  most  districts 
the  position  of  undertakings  in  regard  to  the  proviision  ol' 
extensions  to  meet  future  requirements  i,s  of  the  most  profS- 
ing  imjioi-tance.  In  order  that  steps  may  lie  takeji  at  the 
ea.rliest  [KiHsible  date  to  proceed  with  devel(»pnient.s  on  somul 
lines,  we  are  of  opinion  that  the  Coriiiiiis^inniM.x  should  at 
once  be  appointed  to  asast  in  the  piejiaiatwrn  ,il  th.'  legisla- 
tion necessary  to  give  effect  to  the  recomiii.  iHlatmns  con- 
tained in  the  Board  of  Trade  Committee's  jeixirt. 

Regarding  the  enhanced  cost  of  materials  resulting  from 
the  war.  we  heartjly  support  the  reeonunendation  that  assist- 
ance, both  financial  and  otherwise,  should  be  given  by  the 
Government  in  order  to  ensure  the  early  carrying  out  of 
extensions  without  unduly  burdening  the  industj^  with  high 
charges  for  intci'e^t  and  amortisjition.  'The  sugges'tion  thalt 
the  sinkitig  fund  should  be  suspended,  and  intei-est  jxiid  out 
of  capital  during  the  constructional  period,  should  ivecdvo 
supjiort. 


NEW     COMPANIES     REGISTERED. 


l:,\plosives    Irades,    Ltd. —  I  his   new  company    li.is   been 

i.:t<isli.'r,il  .11  SimuTscl  lliuiM-  hv  Ashuisl,  Morris,  CrLvp  &  \u..  Suljiilnis. 
ir.  Tliroymoi  Ion  Avinuc,  E.G.,  Willi  j  mnilinal  capital  of  i;18,0(in,00a  in  il 
>li,ir.-»  ((i,'>Wl,(HP(l  (i  |i.r  .I'lit.  cum.  ])r<-(.,  8,000,000  ord.,  l„'>0(),0l)O  .111.,  .incl 
L',UIHI,00()  I"  b>-  i^Mi.il  »ilh  svill  riglils  :is  llic  dircilLr-  UKiy  'tllink  lil,  MibjiL( 
to  lliL-  riylil!.  ol  lite  cum.  prcl.  ■!.li:irt:liolder!,).  The  objects  arc  :  'In  c.iiry  oji 
lurt-rs  and  prodliccTs  of  explosives  of  ;ill  Iv'inds, 
and   to  enter  into  an   agrefiiient    uiili 


ol   llu 
llH-    husiiiis>    of    mamita 
chimicals,   arlilkial   manu 

llie  Lords  Commissioners  of  H.M.  r.r<-:isuiy  and  tlie  Rt.  Ilti 
St.inle)'.  'l"he  .Articles  of  Association  contain  .provisions  (in  tile  usuat  form 
approved  by  the  Board  of  Trade)  lor  excludin.q  foreign  control.  The  filed 
documents  do  not  give  a  list  of  amalgamating  firms,  but  a  circular  recently 
sunt  out  by  Nob<-l's  Explosives.  Ltd.,  St. lies  that  the  boards  o(  some  ill 
well-known  companies  have  approved  the  ttchiine.  The  directors  ace  to 
number  'not  h-ss  than  five  nor  more  than  21.  No  onemy  may  be  a  director 
or  altern.-ite  director,  and  at  least  thre'--IourIhs  ul  the  directors  must  alwa>s 
be  British  subjects  resident  in  the  L'nited  Kingdom.  The  qualification  ol  a 
director  is  ordinary  and/or  deterred  shares  of  the  nominal  value  ol  tj.dllll. 
Remuneration,  £1,000  per  annum  (or  the  chairman,  fr.W  lor  the  .J.puu- 
chairman  (il  any),  and  £500  cacli  fof  the  others.  No  notic'j  of  siliiiiliun  ol 
•registcreil  office  was  filed  with  itlie  original  papers.  The  registration  (irs 
paid  to  the  Government  in  cof.nection  with  the  above  registration  amount 
to  over    £45.000. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Hong-Kong   Iramway  C©.,  Ltd. — Satasfactioii  to  the  cx- 

1.  ril    ,.(    iilOll   on    M:.v    14lli.    J:il8,    ol    mortgage    bv    wav    ol    trust    deed.    d.it.  d 
Jul>     IM,    111(13,    securing   £1!)5,U00.      (Notice    filed    Noven'iber   'Jilh,    1018.) 

Power   Plant   Co.,   Ltd. — .SaiLlMfneilio'n   in   full  on  October 

Sih.     IIII7,    ol    d.benlui.s    dated    lllWi-lH,    securing    £5,000,    1'2,000,    oiid    fS.UOII 

James  Keith  &  Blackman  Co.,  Ltd. — Satisfacitio>ni  in  full 

on    November   lllh,    lOlK.  ol   first   and  .second   debentures,  dated   1902-14,   Secui- 
ing    fSOU. 

Holloway  Electric  Supply  Co.,  Ltd. — Mor'tga^e  and  land 

registry     charge    on     freehold     property     at     Islington,     dated     November    I*lh 
]!I1S.    to.  secure   £1.600.      Holders:    M'rs.    A.    C.    Mackower    and    E.    Wheldon; 

Remco  Carbon  Co.,  Ltd. — Particulars  of  ^£2,500  deben- 
tures created  October  Tth,  1918,  filed,  the  whole  amount  being  issued  on 
November  39th,  1918.  Property  charged  :  'Ihe  company's  undertaking  and 
property,    present    and    future,    including    uncalled    capital.      No    trustees. 


OUR   PERSONAL   COLUMN. 

Tke  Editirrs  invite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  profession  aiid  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electbical  Review  posted  as  to  t/ieir  movements. 


CITY     NOTES. 


Central    Station    and    Traniwafy    Officials.— Mr.    11.    W 

]''ii)i)AMKXT,  of  the  Manchester  Corpoa-aition  tramways  depa.rt- 
mejiM,  and  previously  vvitfh  Mes.srs.  Dick.  KeiT  &  Go.,  has 
been  apixiinfced  car  shed  ssui^erin  ten  dent  to  the  Exeter  Cor- 
poration Tramways  at  a  salai-y  of  ^'2:39  i>er  annum. 
,  Birkenhead  Electricity  Ccmiinittee  ha.s  appomted  Mr.  ^^'. 
C.  (.lALLOWAY,  of  the  boi-ough  ti-easurer's  department,  chief 
clerk  in  tlie  electrical  engineer's  department  at  ^200  per 
annum,   plus  wax  bonus. 

General.— Coun.  .1.  Thompson  has  been  appointed  chair- 
iijiui  of  the  W'olverh.-unpton  Electricity  Committee. 

Roll  of  Honour. — Lieutenant  C.  F.  Barbow,  R.E..  who 
has  been  awarded  the  MiUtary  Cross,  was  employed  in  the 
BiJton  Corporation  electricity  works. 

Stipper  S.  H.  Birrows.  who  has  died  of  wounds,  was  an 
apprentice  with  Messi's.  Electi-omotors,  Ltd.,  Mancheeteir 

Pnvate  L.  Wheelek,  M.T.,  A.S.C.,  who  has  died  of  iUness 
in  Mesopotamia,  was  an  aipprenfcice  with  a  Bedford  firm  of 
electrical  engineers. 

Capttdn  T.  Holder^  London  Scottish,  who  has  died  in 
hospital  at  BtinhuiT,  was  previon.s-ly  engiiged  with  a  Ix.ndon 
lii'ctncal  cnginfering  firm.  He  wa.s  m  the  Mons  retrwit. 
and  was  given  his  comiiiLssioii  on  the  field. 

Mr.  S.  S.  Barber,  one  of  tlie  prisfjnei-g  of  wax  released 
Irom  Rnhleben,,  is  an  electiical  engi,neer.  and  he  was  fra-- 
iiieriy  on  the  staff  of  Messrs.  Sicnieii.s  Bn»s..  of  London.  At 
the  outbreak  of  war  he  held  an  apptjintment  in  GoiTOany. 

Mr.  E.  N.  Pink,  who  has  amved  at  his  home  at  Win- 
^  Chester  after  being  a  pnsoner  of  war  at  the  Rnhleben 
(a,mp.  Gennany,  for  four  yeairs,  was  pre\'iouslv  an  electrical 
engineer  at  Berlin. 

CorpoiTil  f!.  CriANFiEi.D,  M.T..  A.S.O.,  who  has  (he<l  from 
till'  ellecte  iA  a  chill,  was  an  electiica.1  marine  engineer,  for- 
merly with  Mes-srs.  CammeU,  Laird  &  Co.,  I^td.,  of  Birken- 
lii'ad. 

^o''"';''';v~^''V  •'^-  ^-  Miw-s.-'llie  deailh  or-curred  re 
ceutlv  r.|  Mr  Alfred  A.  Millie,  aged  58  vear;,  who  ^\a«  fr-r 
•'.-IvlS  5£-"-''->d  on  the  staff  a.t  fhe  LimehouEe  generating  fifiation 
.-•f  the  stepse::  Municipal  Eleotnoi+v  Works. 

■Will.— Mr.  James  Arthur  Fry,  who  left  iEoOO.OOO,  "so 
tar  as  can  be  at  present  ascertained,"  was  a  director  of  the 
Hn.'stol   Wagon  and  C^an-ia-ge  Works.  Co.,   Ltd. 


Mr.    G.    Fuller,    M.I.E.E.,    pa-ceiding    a.t 
Fuller  ;iiiiiual    meeting    on    December    3rd,    said 

.Accumulator        Ih.iit    tlicy     were    .still    unable    to    give    a 
Co.,  Ltd.  ilctaik'il  .statement  oi'  their  linances  owing 

to  long  negotiations  that  ha<l  been  going 
f>u  under  the  Exoesss  Profits  Acts.  In  the  meantime  they 
felt  justified  in  recommending  dividends  ,of  10  pex  cent,  on 
the  pi^ei'erenoe  and  15  per  cent,  on  the  ordinary  shares.  The 
turnover  for  the  pa.st  thi'ee  years  had  been  approximately  : 
1916,  ±'50,000;  -1917,  £150,000;  1918,  £-280,000.  As  to  reserves, 
they  had  written  il8,000  off  pa.tents,  approximately  £16,000 
oft'  buildings,  machineiy  and  plant,  and  after  setting  aside 
an  ample  sum  for  excess  profits  and  munitions  levy,  they 
were  carrying  fonvard  a.  subj-Jtaintial  amount.  Genia-ally 
speaiing,  the  profits  had  increased  in  a  simikir  ra.te  to  the 
ttirno\-er.  The  buildings  and  plant  had  been  giieatly  ex- 
tended, and  with  a  view  to  the  futune  development  of  the 
company  they  had  i>urchased  considerable  additional  land 
adjouiing  the  woi'ks.  Their  i.site  wa's  one  of  the  finest  for 
electrical  works,  with  lample  provision  for  future  extensions. 
They  commenced  the  new  yeai'  with  the  greatest  hopeful- 
ness. The  dii'ectors  weiie  optimivstic  men  of  business,  full 
of  enteii'prise,  and  alive  to  all  the  great  possibiUties.  The 
liroispeete  ol  electrie.al  requirements  dn  the  future  were  .so 
tir<Nit  a.s  to  be  alino.'st  overwhelming.  At  the  close  of  tlie 
financial  .year  the  orders  on  the  btxiks  were  over  fflO.lKH). 
.\c!oumulators  would  be  more*  and  mcure  nex'e.ssary  in  the 
future  development  of  the  electrical  trade.  They  were  really 
a.  key  industry,  and  the  company's  field  of  entei-prise  was 
W(»rld-wide.  ,'\nulher  iiinvirtant  ileveloiniient  in  their  busi- 
ness was_the  manufacture  of  electrical  miners'  lamps  using 
their  block  cell.  They  ha.d  orders  on  the  books  for  many 
tlioti>and,s  <if  these  lamps.  They  anticipated  being  very  busy 
in  tilt'  neair  future  in  supplying  the  greater  pa.rt  of  the 
i<<liiri<'ments  of  the  mining  industiy.  The  chairinau  re- 
fined ill  some  detail  to  the  stxual  side  of  tlie  busdness.  and 
the  aj-ramgements  that  were  made  to  improve  the  coniiitions 
of  the  workpeople. 

Til  the  i-oiir.'^  of  n  reply  to  quesltiuns.  the  cliainnan  fsaJ'l 
lh;il  lhp\-  wnc  nn.i  div-irjing  the  profits  up  to  th'-  hilt,  thev 
1 'juld  have  ifoubled  the  dividend  on  the  ordmajv  share? 
quite  easily,  hut.  deemed  It  more  prudent  to  keep  ais  large 
a  sum  as  posable  in  hand  In  view  of  the  .exp-ansian  of  tie 
business.  The  question  of  additional  oapital  would  have 
to  be  considered  shortly,  and  the  sha^reholclers  would  have 
the   first  opportunity  of  subscribing. 
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Tata  Hydro. 

Electric 
Supply  Co. 


The  ninth  ordinary  geneial  iBoeting  ot 
the  shareholders  was  held  on  October 
•24th  at  Bombay,  Sir  D.  J.  Tata.  Kt., 
chainnan  of  the  boajd  of  directoi-s.  pre- 
siding. The  reixjrt  for  the  year  ended 
.liiue  30th,  1918,  showed  that  the  company's  total  income 
was  Rs.3-2,'28,162;  deducting  total  expenditm-e  ot  Rs.l8.49.3b4 
and  Es.4,00,000  set  aixirt  for  depreciation,  the  lialaiue  was 
Es.14,78,777.  Adding  Rs. 75.340  brought  forward  from  hust 
account",  and  Rs.6,91,4S4  which  stood  in  last  account  for  pre- 
mium on  shaires,  and  which  has  now  been  transfen-ed  to 
profit  and  loss  account,  the  total  di.'^iiosable  profits  amounted 
to  Rs.-2-2,45,60-2.  Deducting  Rs.8.01,-247  paid  in  May  last  by 
way  of  ad.  interim  dividend  and  two  sums  of  Rs.3.9S.155 
and  RS.49..362  respectively,  repi-esenting  part  of  guarantors' 
commission  and  balance  of  brokers'  commission,  and  also 
Rs.80,613  carried  to  reserve  fmid.  the  balance  available  for 
disftribution  was  Rs.9,16,235.  Payment  was  recommended 
of  the  final  dividend  for  'the  year  at  7  per  cent.,  less  income 
tax,  on  prefei-ence  shares,  and  at  8  per  cent,  on  ordinaj-y 
shares,  oJd  and  new.  ■nith  due  regard  to  the  amount  paid 
up  per  share.  That  would  ab.'ori)  Rs.S,35,067,  leaving 
Rs.81,167  to  be  cajried  to  the?  next  account.  The  present 
B.H.p,  of  motors  in  service  is  4-5,(tOO.  exclusive  of  5,500  h.p. 
supplied  to  consumers  other  tlian  fa<3tories.  The  plant  at 
the  ix)wer  house  has  on  the  whole  given  satisfaotian ;  im- 
provement in  the  generators  has  been  undertaken  with  good 
results.  Lightning  storms  have  this  year  given  rise  to  more 
frequent  interruptions  to  service,  and  special  steps  are  being 
taken  to  further  st.rengthen  the  lines.  The  fourth  synchron- 
ous condenser  has  been  erected  and  put  into  service,  and 
:ill  the  plant  has  continued  to  give  satisfactory-  service.  No 
ti.iuble  has  been  experienced  wiith  the  underground  cable 
-vstem.  Forty-one  consumers  are  now  receiving  power. 
Difficulties  in  getting  the  necessary  equipment  consequent 
on  the  continuation  of  the  war  have  prevented  completing  the 
installation  of  equipmenlts  for  power  already  contracted  foi-. 
The  opeaation  of  the  hydi-aulic  lakes  and  canals  system  has 
been  taken  over  by  the  operating  staff.  During  la<st  season 
good  progress  was  made  with  Shiiu'n'ta.  dam.  The  chairmain 
in  his  speech  said  that  the  number  of  consumers  had  again 
increased  from  38  to  41;  the  increase  would  have  been  atiU 
greater  but  for  the  -nar,  which  had  delayed  the  supply  of 
mill  motors  and  cables.  They  had  been  rather  severely  and 
unexpectedly  handicapped  by  the  exti-aordinary  paucity  of 
the  rainfall.  The  minimum  rainfall  for  the  last.  .50  years 
for  which  they  had  iiecords  was  93  inches.  For  tlie  year 
luider  review  it  had  only  i-eached  8H  inches.  With  the 
\ariaus  steps  taken,  and  some  luck  in  the  imseasonable 
rains,  they  would  probably  tide  ovei'  what  api>?ared  to  be 
a-  rather  difficult  situation.  They  had  to  congratulate  them- 
selves on  the  growing  jxipulaiity-  of  electricity  as  a  motive 
power  in  that  city.  They  had  already  a  large  night  load; 
the  pubhc  and  the  Goveinment  had  been  rendei'ed  a  great 
service  by  the  conservation  of  coal :  the  energy  supplied 
by  them  during  the  last  year  would  have  required  100,000 
tons  of  coal  to  produce  it  amd  6,000  wagons  to  bring  that 
amount  of  coal  into  Bombay.  Their  income  was  increasing, 
•and  he  felt  confident  of  the  future. 


India^Rubber,  Guita^Percha  &  Telegraph  Works  Co.. 
Ltd. — The  report  for  the  year  ended  .September  30th,  1918, 
states  that  after  making  provision  for  doubtful  deists  and 
«air  contingencies  reserve,  which  includes  excess  profits 
iluty  aiid  munitions  Exchequer-  pa^-ments.  the  net  profit  l«; 
iliSJMK  plus  i'.59.866  brought  forward.  Tlie  pi-eferenc-e 
(lindend  absorbed  £12,500:  interim  dividend  on  tln'  ordinarv 
.■^iiares  ±-l'2,.500 ;.  put  to  reseive  ±'50,000.  A  final  dividend  of 
15s.  per  share,  free  of  income  tax.  making  10  per  cent,  for 
the  year,  is  recommended,  requii-ing  i£37.0(K3.  and  leaves 
i'90.9.55  to  be  carried  fonvard.  Mr.  G.  W.  Smith,  extra- 
ordinary  director,  who  had  been  ma.nager  ot  the  Persaji 
factory  for  44  years,  died  in  February  last.  Mr.  Stuart  A. 
Russell,  the  works  manager  at  Silvertown,  has  been  elected 
an   extraordinary  director.    Meeting,   December  19t.h. 

Barbados  Electric  Supply  Corporation.  Ltd. — Trading 
profit  for  the  year  ended  .luno,  191^.  £3.197.  aga.in.s-t  £'2,970 
and  £2,693  for  the  two  precerling  years.  Repaii-s  and  re- 
newals, £484,  consist  chiefly  of  repUicing  poles,  which  work 
is  now  practically  completed.  Consumers  increased  from 
1,403  to  1,541,  and  25-c.p.  (equiv.)  connections  from  19,.562  to 
22.-208.  Considering  the  continued  difficulty  of  obta^ining 
materials  the  progress  is  satisfactory.  £l.-270  was  expended 
on  further  house  connections  and  additions  to  mains.  O-wing 
to  legal  difficulties  in  connection  with  the  collateral  security 
l>roposed  to  be  issued  on  the  lenewal  ot  the  loaft  of  £10.000, 
an  .irrangement  has  been  made  with  the  sub.scribeis  to  tha.t 
liKin  under  whitih  they  have  taken  up  £110  of  5i  jier  cent. 
di-U-ntures  in  rosiJeot  of  each   £100  sub.soi-il)ed. 

Castner^Kellner    Alkali    Co.,    Ltd.— Net    profit    .6261, .■}:». 

lihis  £45,078   brought   forward.      £60.(HK;)   is  put  to  deprecia- 

lion,  a  final  di-.idend  of  11    )>er  ■i-nl,    is  to  be  iKiid,   iii;ikiiig 

'j'l  per  cent     for  the  y.,ir.  ;ind  i'4-.ol9  is  t-i  be  carried   l-'r 

-  "ard 

Parsons  Marine  ^.team  Turbine  Patents,  Ltd. — Dividend 
for  1917-18  25  per  cent.,  the  same  as  for  each  of  the  two 
.previous  years. 


.4mazon  Telegraph  Co.,  Ltd. — Mr.  C.  W.  Parish,  speak- 
ing at  the  annual  meeting  on  November  •26th,  said  that  the 
difficulties  prevailing  in  the  Amazon  had  necessitated  the 
.sending  of  a.  large  number  of  telegrams.  Their  ti-affic  2-e- 
ceipts  had  ainounted  to  £59,158,  as  compared  with  £-51,166 
for  the  previous  year,  an  increase  of  £7,992,  or  over  15  per 
cent.  The  Brazilian  Govei-nment  subsidy  and  interef-t  were  both 
slightly  highea-,  and  the  gross  revenue  amounted  to  £80,455, 
against  £72,144,  an  increase  of  £8.311.  Whilst  most  of  the 
(expenditure  items  showed  a  shght  increase,  the  cost  of  main- 
taining cables  had  amounted  to  only  £12,476,  or  £2,409  less 
than  -for  the  previous  year.  The  total  working  expenses 
were  £31,598,  or  under  40  per  cent,  of  the  gross  revenue. 
The  net  revenue  was  £48,857,  as  against  £40.605.  an  increase 
of  £8,-252,  or  over  20  per  cent.  After  placing  £17,000  to  tlie 
ge'nei-al  reserve  account,  increasing  it  to  £65,000,  they  re- 
commended a  dividend  of  45  per  cent.,  less  income  tax,  leav- 
ing £6,842  to  be  carried  forward.  With  regard  to  prospects, 
traffic  receipts  up  to  date  were  about  the  same  as  for  the 
coiresponding  period  of  last  year.  It  was  impossible  to  fore- 
tell what  conditions  were  likely  to  prevail  in  the  rubber 
market  during  the  remainder  of  the  year,  but  it  was  the 
general  opinion  that  when  peace  was  settled  and  normal 
shipping  fadlities  were  available,  there  would  be  a  great 
demand  for  rubber;  if  so,  it  would  bring  additional  revenue 
to  the  company.  They  might  safely  face  the  remainder  of 
the  year  with  equanimity.  The  expecitation  of  a  further 
expanaion  in  the  service  of  local  defen-ed  messages  had  been 
justified,  as  107.-262  more  local  deferred  words  had  been 
sent  during  the  year,  an  increase  of  1-33  per  cent.,  and  the 
receipts  from  that  class  of  traffic  were  £5,459  more  than  in 
the  previous  year.  Mr.  F.  E.  Nosworthy  (the  managing 
director)  said  that  their  system  now  comprised  2,480  nautical 
miles  of  cables,  with  19  stations.  During  the  last  t«o  years 
there  had  only  been  six  interruptions  to  through  communica- 
tion, totalling  17  days. 

Cape  Electric  Tramways,  Ltd. — Mr.  L.  Breitmeyer,  pre- 
siding at  the  annual  meeting  on  November  27th,  said  that 
the  recovei-y  in  the  ti-affic  receipts  had  steadily  continued, 
and  wa£  the  most  sa'tisfactory  feature  of  the  undertaking. 
During  the  year  the  passengers  carried  on  the  Cape  Town 
and  Port  EKzabeth  systems  were  -26.444,465,  earning 
£264,138,  an  increase  of  2,692,449  .passengers  and  £.33,0.32. 
The  nearest  approach  to  these  figures  was  in  the  year  1903-04. 
The  working  expenses  were  higher  than  in  the  preceding 
year-,  but  the  ratio  of  expenses  to  receipts  ait  61.16  per  cent, 
compared  with  60.91  i>ei-  cent,  in  the  preceding  year.  The 
profits  earned  wei-e  better  by  £8.4-20.  Most  of  theii-  fares 
were  jjxed  either  by  Acts  of  Pai-liament  or  by  agreemenits, 
and  the  power' of  revision  -n-as  considei-ably  restricted,  but 
they  had  put  increases  into  force  where  they  were  free  to 
do  so,  though  those  alterations  were  only  introduced  toward 
the  end  of  the  financial  y-ear.  South  Africa,  from  the  busi- 
ness and  agricultural  points  of  view,  had  been  pas.sing 
thi-ough  a  period  of  unprecedented  prosperity.  New  in- 
dustries had  been  started.  Work  was  in  full  sm-ing,  and  at 
high  pressure  everywhere. 

Norwegian  Marconi  Company. — It  is  announced  fi-oiii 
Christiama  that  the  "  Nor.sk  Marconi  Komivagni  "  has  been 
floated,  with  a  capital  of  900,0(X)  kroner,  which  will  engage 
in  the  const.i-uction  and  sale  of  apparatus  for  \vireless  tele- 
graphy a.nd  telephony.  The  Marconi  Wireless  Telegraph  Co.,' 
Ijondon,  is  to  receive  300  shar-es  in  return  for  the  exclusive 
right  granted  to  the  Norwegian  comiwny  to  consti-uct  and 
sell  apparatus  in  accordance  with  the  patent  of  the  English 
company.  As  the  Belgian  "  Societe  .\nonyme  Internationale 
de  Telegraphic  Sans  Fil,"  whicli  is  closely  connected  with 
the  English  company,  had  previously  received  the  sole  right 
for  the  sale  and  erection  of  wii-eless  installations  on  boa<rd 
Scandinavian  merchant  shiiis,  the  Noi-wegian  company  has 
concluded  an  agreement  with  the  Belgian  company,  accord- 
ing to  which  the  foi-mer  obtains  the  right  of  having  the 
monopoly  of  supplying  all  Norwegian  merchant  ships,  which 
will  be  built  in  Norway,  with  Marconi  wireless  installations. 
— Financier. 

Eraser  &  Chalmers,  Ltd. — In  their  report  to  June  30tli 
the  directors  i-eier  to  the  sale  of  the  Brith  works  and  the 
engineei-ing  busine.«  to  the  General  Electi-ic  Co.,  Ltd.  TTie 
price  agi^eed,  which  included  a.  substantial  sum  for  goodwill, 
in  addition  to  the  book  value  of  buildings,  plant,  machinery, 
and  stocks,  has  been  received  in  cash  since  the  clo-'e  of  the 
accounts.  Tlie  a.-^sets  of  the  bu.=dness  in  South  .\frica,  hjivo 
also  been  sold.  The  profit,  after  pro\-iding  for  depreciation, 
and  after  making  provision  for  excess  profits  duty,  was 
£33,295,  as  compared  with  £36.174  for  the  previous  year. 
Negotialtions  are  proceeding  -n-ith  regard  to  the  .sale  of  the 
a.^jgets  of  the  I'emaining  branches  of  the  comi>any  in  Canada. 
.\u.s.ti-aJia.,  ajid  Singaiporo.  Li  view  of  the  ci>riiprehi'n.sive 
rcali.saitions  which  have  been  lately  elTocted,  the  direcriors 
will  ascertain  the  views  ot  the  .shareholders  at  the  coming 
jiieeting  with  regard  to  liquidation. 

Companies  Struck  Oft'  the  Register. — Tin  rolluwiriy 
■■-umjjanies  ha^e  been  ?tru-:k  off  ,  the  R^sirt'^r  .t^'I  irf  ar 
cordingly  diesclved  . — 

Anglo-Foreign  Engineering  Offices,  Ltd. 

Harold  Wood  Electrical  &  Engineering  Supplies  Co.,  Ltd. 

Stan.sfield  Engineering  Co.,  I/td. 


582 


THE    ELECTRICAL    REVIEW. 


[Vol.  83.    No.  2,142,  Dk.ckmhuk  13,  l'.M8. 


Power  Gas  Corpoialion.  Lid.— Sat.sfaito.v  r,  suits  fot 
the  yJu-  An  ai,4ceu.ent  has  luvn  witaixxi  iuU>  lor  tiho 
^•ch.?^  of  Me.^re.  Lvmu  &  R.-uubush.  thu.s.sc-unnf-'  a  now 
^T7  Bas-producoi-  pl.mt.  Pn.tit  m^.m  plus  ilO.o-i.. 
blight  4wiTd.  Divideud  H  ix?r  ceot.,  less  tax;  £o,SM  to 
reserve,  and  £16,797  cacriod  forward. 

Western  Telegraph  Co.,  Ltd.— First  ouarterly  intcrLm 
.livkleud  as.  pei-^aie,  fret^  of  iiiiwuie  tax,  being  b  pel-  cent. 
IK-v  iiuuimi. 

Yorkshire  (West  Ridinfi)  Klectric  Tramways  Co.,  Ltd.— 
Miial  djvidoud  of  3  VK'i-  cut.  on  iho  0  i>or  cent.  cum.  pi  el. 
.-Oiares. 

Globe  Telegraph  &  Trust  Co.,  Ltd.— Ou<irterly  dividcml 
•Js.  jier  share  on  oi'diuai-y  shares. 

Shawinigan  Water  &  Power  Co.— Dividend  of  1:;  per 
i-.nt.,  loss  tax,  for  the  quarter. 


STOCKS     AND     SHARES. 


TuESDAi:  Evening. 
Thi-  uiaiu  interest  of  the  week  is  tha,t  oentred  upon  Himie 
Rajlway  sCoeks.  In  this  inaa-ket,  the  recent  speech  ot  Mr. 
Winston  Ohm-chill  at)  Dundee,  at  which  lie  «i.id  that 
nationalisation  fonns  pa:rt  of  the  GoverninonC  progi-amme, 
ha.s  awakened  interest  in  a  lively  degree,  anil  has  had  the 
erteet  of  putting  up  prict^s  smartly.  Optimism  is  nte  with  . 
ie"ai-d  to  the  prices  Which  holders  of  the  stocks  are  hkely 
to^receive  under  a  nationalisation  scheme.  Some  quotations 
have  gone  up  4  or  5  paints.  Others  advaacotl  moi-e  slowly. 
\mongst  the  latter  may  be  classed  Distiicts  ajid  Meitro- 
politans  with  gains  of  i  and  -1  reapectiveJy.  The  Income 
Bonds  of  the  Underground  Electnc  Euilways,  after  touch- 
in"  9-2i,  went  back  to  91^  showmg  a  ri.se  oi-  2.  Upon  what 
basis  the  Government  is  likely  to  found  its  scheme  foi- 
taking  over  the  securities  is,  of  coiu'se,  eutii-ely  unknow^n. 
Ingenious  calculations  ai-e  made  to  show  thait  the  basis  is 
likely  to  be  one  which  will  give  propa-ietoi-s  consideraibly 
more  money  than  their  stocks  aa-e  valued  ait  in  tihe  mali-ket 
to-da.y.  ,.  .,      ,        .  .^.  .,, 

Manifestly,  Home  Railway  davidend-paymg  secmities  wiJi 
have  to  be  treated  in  ai  clfliSS  dillej-ent  from  that  w-hich 
govei-ns  the  non-dividend  payers,  and  on  aoiy  probable 
ground,  so  far  as  can  be  seen  at  preseut,  Meti-opolitan  Con- 
solidated stands  fairly  high.  In  i«gard  to  Districts,  the  fact 
of  tbe  stock  ha,ving  received  no  tlividend  for  36  yeans  is 
accounted  as  a  point  in  its  favom-.  What  is  likely  to  haipisea 
to  the  Debentures,  Guaranteed  and  Preference  issues  lew- 
people  caie  to  hazard  a  guess.  It  is,  however,  intei-e.ating 
to  notice  that  Oity  &  South  London  4  per  cent,  debenture 
stock  can  be  bought  at  70,  giving  a  retui-n  cm  the  money 
of  5J  per  cent.  In  the  preference  hst,  District  4^  per  cent, 
i.s  on  offer  ait  111,  the  return  in  this  case  being  6|  pen-  cent., 
while  London  Blootric  4  pex  cent,  preference  is  ollering  at 
65,  alloi-ding  a  retut-n  of  6i  i>er  cent,  on  the  money.  A  small 
amount  of  DLstiict  3  pea-  cent,  rent  charge  can  be  obtained 
at  54,  the  yield  in  this  ca.se  coming  to  ±'5  13s.  3d.  pea-  oent. 
None  of  fiiese  stocks  are,  of  course,  avaOable  for  sttric* 
tru.st.';,  and  consequently  they  show  higlier  yields  than  ca.ii. 
b<ft  obtained  from  inveatmenit  isecurities  faMing  witMn  ttoe 
tru.stee  bouudaj-j'. 

Accompaiiying  the  jise  in  prices  ]ia,s  coine  a.  consfdea-able 
volume  of  business,  s<)  that  the  iMark<-t  prt^sents  an  aspect  of 
giea,tci-  acstivity  tha4n  has  cluiiraeterised  it  throughout  the 
present  year.  The  introduction  of  an  eight-houi'S  day  is  held 
to  be  of  no  particular  account  in  reckoning  up  the  chances 
of  valua,tion  under  a  nationalisation  scheme,  and  it  is  oon- 
.side.rcd  tliat  it  will  jxiy  the  comixinies  to  declare  as  much 
lUvidond  as  they  possibly  can  in  respect  of  the  cmTent  six 
montlks.  since  thereby  they  may  be  impi-oving  their  chances 
of  obtaJniug  a  good  price  for  the  .stocks  when  the  blessed 
word  ■■  nationahsation  "  is  translated  into  practical  ix>htics. 
Elsewhere  in  the  Stock  Exchange  markets  there  is  a  fail- 
amount  of  activity  amongst  industrials.  British  Alumdnixmis 
have  been  prominent  with  a  rise  to  37s.  Dealings  have  now 
s-tarted  in  the  new  shares  of  Callender's  Cable,  andShe  ordi- 
nary ai-e  quoted  at  £7i  for  the  i'5  ordinai-v  shaa-es,  while 
the  preference  stand  about  i  above  the  paid-up  value  of  ^3. 
Allotments  of  the  new  Siemens  shares  have  appeai-ed  with- 
in the  past  few  days,  and  the  market  price  is  5}  middle, 
ixwnpa.ring  with  6^  for  the  senior  issue.  Babcock  &  Wilcox 
liave  fallen  J.  The  Eraser  &  Cha-lmers  report  had  little  influ- 
ence u[xm  the  price  of  the  shares,  which  remained  at  31s  6d 
Indeed,  some  disappointment  i.s  expre&sed  at  the  lack  of 
information  with  regai-fl  to  th<^  as,set.s  of  the  compjiny  in 
Singaiwe,  Canada,  and  Australia,  although  those  in  the 
Inionol  South  \fric.i  duly  ligurc  in  the  bala.n<«-shee,t. 
Analv.-jti  ol  the  ktter  i.-;  beiti  to  show  tha.t  the  cun-ent  quota, 
tion  represents  a  fair  value  toi-  the  .shares,  but  having  regard 
to  the  other  assets  abeady  mentioned,  the  optimists  look 
tor  an  ultimate  pnce  several  shiUings  higher  than  that  now 
prevajling. 

uJSt'*"'^*^  Ti^P^^'  .«lj5'y«s  M-^  mostly  quiet.     The  advanced 
leveLs   axe   well   mamfca.ined,    but   pending   fiiriiher   develop- 


Mieu-tg  thero  is  not  imich  going  oai  at  iwesent.  Broinpton 
ordinary  and  CheLseas  are  both  J  up,  whik'  Konsiingtons 
show  a  i-iso  of  7s.  6d.,  advan.oing  to  5s.  South  MetroixyUtam. 
second  prefci-euce  at  18s.  are  a  shilling  to  the  good. 

Beyond  a  fm-tliea-  sagging  in  the  price  of  Anglo-Amoricaji 
Telegra,ph  defei-red  to  ■i:3J,  and  anutheu-  1/16  unproveineint 
in  United  River  Plate  Telephonos,  the  list  (tf  cable  issues 
exhibite  no  changes.  India-Rubber  .shares  have  risen  53.  to 
17.^  in  spite  of  tlie  shght  falling-off  in  proftts  as  disclased  by 
the  i-eport  just  out.  The  dividend  on  the  ordinary  sha-rea 
is  again  10  per  cent.,  fi-ec  of  fcix.  The  directors  raiise  blie 
c;u-ry-fchi-ward  by  .some  £'M,iM)  to  i'90,000.  and  the  balance- 
sheet  sho\\s  the  couipjiny  to  be  in  an  eicvllent  p(>.si:tion. 

The  colonial  and  foreign  traction  group  is  disposed  to  ease 
olT.  except  as  regards  debenture  stocks  of  the  licst  com- 
panies. Amongst  the  latter,  Madras  5  i>er  cent,  debenturei 
st<K-k  ha«  risen  3  to  85,  and  Melbourne  consolidated  deben- 
ture stock  at  86  ds  1  up.  On  the  othea-  hand,  Britishi 
Columbia  Electric  debenture  moved  back  a  point,  and  Brazi- 
lian Tractions  are  IJ  lower,  while  the  Anglo-Argentinei 
Tramways  group  is  inclined  to  give  way  a  trille  after  its- 
recent  display  of  strength.  Pemambuco  Trams  are  fairly 
active  about  Ss.  3d.,  but  business  in  the  preference  has 
dwindled,  and  the  price  is  now  16s.  9d.  An  inquiry  for  Isle 
of  Thanet  6  per  cent,  preference,  no  dividend  on  which  haa 
l)een  i)aid  since  December,  1913,  showed  a  pi-onounced  isc*m-- 
city  of  shares,,  while  it  is  not  easy  to  buy  the  ordinary  at 
anything  like  their  normal  quotation  of  half-a-ci-ovvn.  Loin- 
doii  &  Suburban  ordinary  at  3s.  6d.,  and  the  preference  at 
Hs.  6d.  are  more  easily  dealt  in.  British  Electric  Traction 
reina.ins  firm  at  Hi.  and  the  6  per  cent,  preference  at  78.J. 
The  Rubber  niarket  shows  very  little  change  on  the  week, 
and   business  in   base-metal   shares  is  meagre. 


LIST    OF    ELECTRICAL    COMPANIES. 
Home  Electricity  Companies. 
Dividend         Prico 


-~.       Dl-c.  10, 


+  i 


+  2 


-* 


1916.  1917.  1918.     Rise  or  fall 

Brompton  Ordinary 9  10  7J              +4 

Charing  Cross  Ordinary     ....  6  4  3J              — 

do.        do.        do.        4iPref...  4J  4^  88 

Chelsea 8  5  4 

City  of  London          8  8  13t 

ilo.       do.    Bperoent.  Pref.  ..  6  6  lOJ 

County  of  London 7  7  II4 

do.         do.     6  per  cent.  Pref.  6  6  lOJ 

Kensington  Ordinary          ....  6  7  6S 

London  Electric       Nil  Nil  ij 

do.       do.     6  per  cent.  Pref .. .  4  5  4 

Metropolitan 3  4  SJ 

do.         4*  per  cent.  Pref.    ..  4J  4i  3i 

St.  James' and  Pall  Mall  ..        ..8  9  TJ 

South  London           5  5  3 

South  Metropolitan  Pref 7  7  20/6 

Westminster  Ordinary       . .         . .  7  9  7i 

Telegraphs    and    Telephones. 

Anglo-Am.  Tel.  Pref 6  6  09 

do.            Def IJ  IJ  23J 

Chile  Telephone       8  8  7? 

Cuba  Sub.  Ord 7  7  lOJ 

Eastern  Extension 8  8  15^ 

Eastern  Tel.  Ord 8  8  159J 

aiobe  Tel.  and  T.  Ord 7  7  14* 

do.        do.        Pref 6  6  10| 

Great  Northern  Tel 24  22  38 

Indo-European          13  13  68^ 

Marconi           15  20  49 

Oriental  Ti-lephom- Ord 10  10  3* 

United  R.  Plati' Tel 8  8  7| 

■West  India  and  Panama   . .        . .  6d.  1/3  1 ! ; 

■Western  Telegraph            . .        . .       8  8  IfiJ 

Home    Rails. 

Central  London  Ord.  Assented   . .       4  4  G5J 

Metropolitan 1  31 

do.          District          ..        ..  Nil  Nil  26 

Underground  Electric  Ordinary. .  Nil  Nil  S'i 

do.               do.        "A"        ..  Nil  Nil  9/- 

do.              do,       Income   ..       6  4  91^ 

Foreign    Trams,    Ac. 

Adelaide  Sup.  6  per  cent.  Pref.    ..66  4| 

Anglo- Arg.  Trams.  First  Pref.     ..        $]t        6J  44 

do.           do.      2nd  Pref.        ..        sl        —  3!^ 

do.           do.      6  Deb 5         6  75^ 

Brazil  Tractions       —       — .  5ti 

Bombay  Electric  Pref 6         6  10? 

British  Columbia  Elec.  Ely.  Pfce.        5         5  67J 

do.               do.        Preferred  Nil  Nil  52* 

do.               do.        Deterred       Nil  Nil  47? 

do.               do.        Deb.      .,        4i        4J  62 

Mexico  Trams  5  per  cent.  Bonds..  Nil  Nil  67 

do.           6per  cent.  Bonds..  Nil  Nil  65 

Mexican  Light  Common  . .        . .  Nil  Nil  40 

do.             Pref.         ....  Nil  Nil  .'iO 

do.      ,       Ist  Bonds..        ..  Nil  Nil  71 

Manufacturing  Companies. 

Babcock  &  Wilcox              ..        ..        15        15  3} 

British  Aluminium  Ord 10        10  37/- 

British  Insulated  Ord 20       20  2i 

British  Westinghouse  Pref.         . .          7^        7^  2^ 

Callcnders 20        25  9jj 

do.        5  Pret 5          5  5» 

Castner-Kellner        22        20  3i; 

Edison-Swan,  "  A "              ..        ..        —        —  J 

do.      do.    4  per  cent.  Deb.    . .          4          4  754 

Electric  Construction        . .        . .          7i      10  U 

Gen.  Elec.  Pref.        ..         ..*       ..          6         6  10| 

do.        Ord 10        10  17* 

Henley 25        25  2+ 

do.    4JPref 4J        4}  4 

India-Rubber lo       10  172 

Telegraph  Con so       90  48 

•Dividends  paid  free  ot  Income  Tax 


_ 

•5    0    6 

— 

'4  16     5 

— 

5  14     8 

— 

6  13    5 

— 

6  11     0 

— 

4    6    7 

— 

2  17    2 

-H 

♦S    3    3 
*3  12    G 
»4  V,    7 

6    2    2 

+ 

2 

3    4    6 

+ 

4 

Nil 

— 

i 

Nil 

—  V. 


_ 

•5  12 

8 



6  11 

•i 



6  13 

6 

■♦-  i 

•5  12 

H 

-i 

•5    0 

0 

Tel.  83.    No.  2,142,  December  13,  1918.]   THE      ELECTRICAL     REVIEW. 


583 


ELECTRIC     SPOT     WELDING. 


Bv  G.  A.  HUGHES  akd  R.  H.  POOL. 


To  decide  whether  it  is  better  to  riret  or  to  spot-weld  an  article 
one  must  take  into  consideration  the  use  of  the  article, .and  not 
base  the  decision  on  the  cost  of  obtaining  a  desired  strength.  In 
light  work  spot  welding  can  successfnlly  replace  riveting  in  90  per 
cent,  of  the  cases.  There  are  numerous  conditions  where  it  ia  im- 
possible to  use  rivets  because  the  stock  will  not  permit  the 
punching  of  the  hole,  or  because  the  rivet  head  is  objectionable. 
Special  spot-welding  machines  can  be  made  to  take  care  of  the 
difficult  shapes,  and  thus  reduce  the  cost  of  an  article  in  the  saving 
of  the  rivets  and  dies,  maintenance  of  dies,  and  labour  in  laying  out 
and  punching  tlie  stock.  An  ideal  condition  for  spot  welding  is 
where  a  smooth  surface  is  desired  and  the  material  does  not  permit 
the  countersinking  of  the  rivet  heads.  The  thickness  of  material 
that  can  be  successfully  welded  wUl  depend  entirely  upon  its  size 

TABLE  I. — Data  Obtai.ved  Using  Theee  /e-in.  Plates. 

Condition 


Size  of  Tap  of 
spot.  auto- 
lu.      transformer. 


17-fi 
18-4 

ia-1 

•25-6 
240 


Time, 
ieconds.      materials. 
44        Free  from  rust 


0-45 
0-4.S 
0-48 


TABLE  II.— Data  Obtained  Using  Two  /t-in.  Plates. 


Tap  of 
auto- 
trans- 
former. 


0-57 
0-53 
0-53 
0-H 
0-55 
0-.54 
O-.i.S 
0-67 


TABLE  III. — Data  with  Dipfebent  Material. 


Volts.  Amp.  Kw. 
220  244  24 
220      260      20 


auto- 
trans-    Size  of 
former,  spot,  in 


Material  used. 

Two  jft-in.  mild  steel  plates 

Two  jVin*  "Vasco"   non- 

shrmkable  steel  plates. 


TABLE  IV. — Comparison  ok  Spot-Welded  and  Riveted 
Joints. 


t   size  of      Condition  of  sheets,   Maximum 
,   spot,  in.  and  contacts.  load,  lb. 

[■^  Free  from  scale. 

Contacts  good.  4,460 

,';,  Free  from  scale. 

Contacts  good.  7,250 

Free  from  scale. 
Contacts  good.  10,920 

,;.  Scale  on  sheets. 

Contacts  poor.  4,4C0 

,";.  Rust  and  scale. 

Contacts  good,  8,100 

Two  J-in.  rivets,  holes  drilled 

and  rivets  inserted  with  care,        4,700 
Two  J-in,  rivets,  holes  drilled 
and  rivets  inserted  with  care,        5.200 

tests  were  on  No,  14  gauge  sheets,  steel 


Welds  pulled  out 
Welds  pulled  out 
Welds  pulled  out 
Welds  sheared 
Welds  sheared 
Rivets  sheared 


Ei 


ets  sheared  — 

wide,  single  lap-joint, 


demanded  24  KW,  to  25'6  KW.  All  of  the  welda  were  satisfactory. 
(Note  the  power  factor.)  An  attempt  was  made  to  weld  on  tap  8, 
but  this  was  unsuccessful,  as  the  material  next  to  the  copper  con- 
tacts would  become  hotter  than  the  centre  plate  and  would  be 
forced  out  from  under  the  contacts,  and  thus  burn  the  material  at 
the  point  of  welding. 

An  attempt  wa«  made  to  determine  the  proper  pressure  for  the 
contacts  whOe  welding,  since  the  presence  of  the  scale  and  rust 
caused  considerable  arcing  and  burnint;  of  the  material  under  the 
wintacts,  forcing  the  molten  metal  out,  and  thus  leaving  a  bad 
weld,  although  it  would  have  the  appearance  of  a  perfect  one. 
Upon  cutting  into  the  weld,  however,  it  would  have  the  appear- 
ance of  a  honeycomb.     To  avoid  this  trouble  it  was  decided  first  to 
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Fig.  1.— Standard  Spot-welding  Machine. 


burn  the  rust  and  scale  off.  This  was  accomplished  by  forcing  the 
welding  contacts  firmly  on  the  material  and  then  turning  the 
]M)wer  on  the  welder  for  a  moment.  This  method  removed  the 
scale  and  assured  a  good  contact  between  the  welding  points  and 
the  material.  Then  the  power  was  turned  on  and  the  material 
brought  up  to  a  welding  heat  without  arcing.  This  saved  the 
cleaning  of  the  stock  and  added  about  .50  per  cent,  to  the  life  of  the 
welding  points. 

To  determine  the  kilowatt-hours  consumed  in  a  day's  run,  an 
integrating  watt-hour  meter  was  installed.  Some  conclusions  made 
from  these  readings  are  : — 

1,480  welds  of  two  pieces  No.  18  gauge  sheet  steel. 

1,050  welds  of  four  pieces  No.  16  gauge  and  one  piece  i^ij-in.  plate. 

2,530  welds  total  in  IC  hours.    Energy  consumed,  42  KW. -hours. 

680  welds  of  two  pieces  No.  18  gauge  sheet  steel. 
1,350  welds  of  four  pieces  No.  16  gauge  and  one  piece  ,;';-in.  plate. 
545  welds  of  one  piece  of  No.  18  gauge  and  one  piece  of  J-in.  mild  steel. 

2,575  welds  total  in  10  hours.    Energy  consumed,  35  KW.-hours. 


Test  No.     . . 
Maximum  load,  lb. 
Nature  of  failure 


TABLE  v.— Tension  Tests  on  Spot-welded  Joints. 


3,700 

Weld  pulled 

out 

3,740 

Weld  pulled 

out 

6,470 

Weld  pulled 

out 

6.195 

Weld  pulled 

out 

4,980 

Weld  pulled 

out 

2 

Lap 

Single  shear 

welds,  1  in.  spots 

4,980 
Weld  pulled 

out 
2 

Lap 
Single  shear 

7,830 
Plate  failed 

2 

Butt 
Double  shear 

7,790 
Plate  failed 

Lap 
Single  shear 

Lap 
Single  shear 
Material  tested 

Butt                       Butt 
Double  shear        Double  shear 
—No.  16  gauge  sheets,  3  in.  wide 

Butt 
Double  shear 

and  shape,  together  with  the  rating  of  the  welding  machine. 
The  writers  have  seen  two  pieces  of  i-in.  (r27-cm.)  material — • 
a  total  thickness  of  1  in.  (2'54  cm) — welded  on  a  3o-KW. machine. 

The  data  are  intended  to  give  an  idea  of  (1)  power  consumption, 
(2)  strength  of  the  weld,  and  (3)  speed  at  which  welds  can  be 
made.  All  the  tests  on  which  the  data  are  based  were  made  on 
3(l-KW.,  220-volt,  ijll-cycle.  hand-operated  machines  made  by  the 
Federal  Welding  and  Machine  Co.,  of  Warren,  Ohio.  Fig.  1  shows 
its  standard  449-B  machine.  The  machines  were  in  service  for 
two  hours  before  the  tests  were  made.  This  was  to  allow  for  the 
heating  of  the  machines.  Each  machine  had  an  auto-transformer 
in  the  primary  circuit  of  the  welding  transformer  to  control 
the  welding  current.  Taps  were  provided  on  the  auto-transformer 
to  adjust  the  primary  voltage  in  eight  steps  from  05  per  cent,  to 
full-line  voltage. 

In  makirg  the  test  recorded  in  Table  I,  three  plates  of  soft 
steel  ,\  in.  (i'H  mm.)  thick  were  used,  making  a  total  thickness 
of  f's  in.  (IB'2  mm.).  The  first  three  welds  were  made  with  the 
auto-transformer  on  tap  5.  The  time  of  welding  varied  from 
42  to  44  seconds  and  the  power  demanded  from  1,7  KW.  to  IS'4  KW. 
The  fourth  and  fifth  welds  were  made  with  the  auto-transformer  on 
tap  7.     The  time  of  welding  was  30  to  31  seconds  and  the  power 
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In  making  the  tests  indicated  by  Table  III  it  was  impossible  to 
obtain  two  results  alike,  owing  to  the  different  chemical  analysis 
of  the  steel. 


Forcing  the  Yield  of  Oil  Wells  by  Electricity.— The  yield 

of  an  oil-well  may  be  diminished,  and  in  some  cases  .stopped, 
by  the  cooling  of  the  rock-beds  due  to  ingress  of  air.  The 
crude  oil  is  thereby  thickened,  and  its  flow  through  the 
crevices  and  porous  channels  in  the  beds  is  checked  or  wholly 
arrested.  The  remedies  commonly  used  are  hot  water,  steam, 
or  hot  air.  These,  however,  are  effective  for  only  moderate 
depths.  The  recently  devised  method  of  aipplyinj;  an  electnc 
current  to  the  warming  of  the  oil  avoids  this  difficulty,  and 
moret>ver  otTers  special  advantages.  The  oil  is  heated  without 
loss.  and.  much  g;is  being  generated,  a  nressure  is  set  up 
which  in  some  cases  has  forced  the  oil  to  the  sui-face  in  bore- 
holes of  great  depth.  The  system  is  as  effective  in  wells  a 
thou.sand  metres  deep  as  in  those  of  little  depth.  The  njili- 
tary  commands  have  used  the  system  of  electrical  heating 
to  restore  to  working  order  temporarily  abandoned  mines  in 
Galicia.  and  Koumania. — Chumikcr  und  Tevhnikcr  Zcttung. 
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ELECTRICITY    SUPPLY    PROGRESS    IN    WAR    TIME. 


In  our  issue  of  Xovember  22nd  (p.  487),  we  gave  a 
schedule  of  electricity  supply  undertakings  which  had 
carrietl  out  extensions  durinjj  the  war,  stiitin-,'  (he  unioinit 
of  plant  instiilled  or  ordered  for  that  purpose.  To  supple- 
ment this  schedule,  we  have  obUiined  particulars  of  the 
extensions  from  the  engiiieere  responsible  for  them,  and 
give  them  in  brief  lielow.  As  the  data  have  not  all  come 
to  hand  as  yet,  we  are  unable  to  adopt  a  systematic  clas- 
sification, and  therefore  they  will  be  inserted  as  circum- 
stances permit.  We  trust  that  these  particulars,  with  the 
comments  of  the  engineers  attached,  will  be  of  interest  to 
our  readei's. 

BHADFORD. 

Not  ouly  liave  consaderaiblo  cxtenaons  been  made  to  t]ic 
plaut  of  the  City  of  Bradford  (Mr.  T.  Roles,  city  eJoctricul 
eJittineei-  and  juana.a«ii)  during  the  peaiod  of  the  \v*r,  ImiC 
further  important  extt'iisious  are  at  present  in  progress.  The 
principal  items  of  extensions  which  have  already  been  car- 
ried out  are  roughly  as  follows  : — 

One  5,(KX»-K\v.  turbo-geuexa>toi'. 

Three  l.oOO-KW.  rotary  convei-ters. 

Three  boilers,   complete   with   faais,   cconoiiiisers,   cliiiiuicvs. 

Three  cooling  stacks. 

Suction  ash-handhiig  plant. 

Uoai  conveyor. 

Switchgear. 

Storage  battery,  having  an  output  of  5,000  amps,  for  one 
hour,  and   building  to  accommodate  battery. 

One  of  the  1,000-kw.  low-speed  sets  is  being  removed  to 
make  room  for  a  1'2,000-kw.  turbo-generator,  which  is  in 
course  of  oonstniction ,  while  another  turbo-generator  of  simi- 
lar size  is  on  oi-der,  and  to  provide  ixx>m  for  this  twoi  fm'- 
ther  1,000-KW.  sets  will  have  to  be  removed.  The  capacity 
of  the  generaiting  plant,  1G.800  Kw.  in  1914,  wnll  thus  be 
raised  to  44,450  KW. 

BURY. 

The  County  Borough  CounoU  of  Bui-y  contemplated  con- 
i-ideraible  extensions  at  the  time  when  war  was  declared,  but 
at  the  request  of  the  Government  these  were  held  up.  A 
y,0OU-K\v.  turbo-alteruatoi-  ordered  at  the  beginning  of  1914 
was  installed,  and  at  a  later  date,  with  the  .sanction  of  the 
Ministi-y  of  Munitions,  a  45,(X)0-lb.  boiler  was  added  to  the 
plant.  The  ra.ted  output  has  thus  been  inci-eased  from  5,700 
to  8,700  KW. 

Dm-ing  the  post  four  years  the  electricity  depaa-tment  hakS 
had  to  refuse  new  business  to  the  extent  of  some  4,000  h»p. 
through  inability  to  cari-y  out  extensions;  these  apphcations 
have  not  been  from  industries  established  S[)eoially  for  war 
pui-poses,  but  from  others  nonnally  engaged  on  export  or 
the  home  trade. 

The  output  ha-s  been  well  maintained,  mainly  through  the 
extra  demand  of  munition  makers  coincithng  with  a  falling- 
iitf  in  the  requirements  of  other  ti'ades,  such  a.s  textiles  aiid 
jia.per-making;  no  doubt  this  process  will  now-  be  repeated  in 
the  reverse  direction. 

The  borough  electrical  engineer  and  manager,  Mr.  S.  J. 
Watson,  thinks  it  was  a  mishike  to  restrict  extensions  of 
modem  works,  particularly  from  the  fuel  point  of  view.  A 
number  of  ixjwer  users  in  his  area,  who  wanted  to  use  the 
public  supply,  but  w^hose  demand  coaild  not  be  met,  have 
temporarily  brought  into  u.se  .se<x)nd-hand  prime  movers  or 
old  plant  requiring  nuich  more  fuel  i>er  unit  than  a  power 
.station,  and  they  will  certainly  have  to  wait  18  months  or 
two  years  before  an  increaseil  public  supply  can  be  provided. 
In  some  cases  this  will  retard  the  establishment  of  useful 
industries.  He  considers  that  the  praspects  for  an  increa.sed 
use  of  ele<-trical  power  in  Bury  are  di.s-binctlv  good,  and  cvi'iv- 
thing  po.ssible  .should  now  be  done  to  ensiire  that  thfsv  de- 
mands ran  be  met.  .\s  a.  system  of  priorities  will  prolialih- 
l)e  continued  for  -some  time  to  come,  and  indu.sti'ial  develoji- 
ment  is  now  of  fii-st  importance,  and  cannot  proiterlv  l)e 
ilealt  witli  without  an  ample  supplv  <vf  cheap  power,  <'xfrc^n- 
.sions  of  power  .sta.tions  should  be  ia<-i!itat.d  bv  the  highest 
priority  certificates. 

MAIDSTONE. 

In  the  ver>'  early  days  of  the  war  the  Borough  of  Maid- 
stone (Mr.  E.  E.  Hoadley,  engineer  and  manager)  put  in  a 
1,2-50-KW.  Ljungstrom  turbine,  with  a^  1.0IiO-kw\  rotary  con- 
verter; this  wax  partly  to  replace  some  small  150-KW.  Peache- 
Pa.rker  and  We.stinghou.se  sets,  of  which  oi-iginally  five  were 
m.staJled.  On  the  outbreak  of  war,  three  of  these  were  taken 
lor  purposes  of  wu-eless  telegra.phy,  one  to  go  somewhere  in 
the  Egyptian  desert,  and  the  other  tw^o  to  the  Isle  of  Ascen- 
sion. Since  then  the  Iwrough  has  got  rid  of  the  other  two- 
one  to  an  aeroplane  factory  and  the  .se/jond  to  a  colliery— 
and  is  now  ere.;ting  a  second"  Ljungstrom  :set,  tut  of  1,750  KW 
capacity,  giving  a  three-phase  .supply  at  6,G(K3  volts,  with  the 
neoessai-y  e.h.t.  switchgear  and  transfoi-mers.  An  e.h.t. 
cable  is  being  laid  to  a  .s-ub-station  equipped  with  a  1,000-KW-. 
rotary  converter  and  the  necessary  ta^ansformers. 

In  the  boHer-house  a  30,000-lb.  Thompson  w^ater-tube  boiler 
J8  being  installed,   fitted   with   Class  "A"   travelling  grate 


stokers,  by  the  Underfeed  Stoker  Co.,  which  are  capable  of 
burning  either  anthracite  or  coke  bi^eeze.  A  complete  mecha 
meal  cctiJ  handling  plaut,  eoiisijjting  of  elevators  and  ivju 
veyors,  has  been  mst(i,lle<l  by  Me.s.si-s.  Kd.  Bennis  &  Co.,  Ijtd.. 
and  the  (Jouucil  ha.s  also  piuviia^i'^d  a  ;ii-tou  elocti'ic  oKii 
wagon  for  cai-ting  coal,  an  aii-  compressor  for  cleaning  elec- 
trical niachinery,  and  a  KKJ-KW.  baJanoer.  All  this  pUuit  lia« 
been  instiilled  to  uKt'.t  the  additional  demand  whioh  has  becji 
experienced,  chicHy  from  large  extensions  to  the  power  sup- 
ply ;  most  of  the  new  connections  have  been  used  for  thi' 
production  of  nmnition.s,  .some  of  which  have  betm  of  tlie 
very  highest  imiwrtanoe.  The  plant  capacity  before  the  war 
wa.s  '2,075  KW.,  and  is  now  over  4,:iOU  kw. 

The  borough  is  in  an  ex<eptionally  fortimato  ixisition,  as 
the  wliole  of  the  load  tliat  has  been  obtained  will  .simi)l\ 
swit<'li  over  at  oaioe  to  i>eace-time  productions,  which  w'erc 
tli«'  Hbrple  out|)ut  of  (Ih'  riictori<>s  before  they  were  put  on  to 
war  work,  and  the  :iiitlh:i  iti.  -  l((ok  foi'ward  to  very  large 
developments  in  eli'(iii,ii\  .ii|>i>ly  in  Maidstone  and  its 
iminediaite  neigbbouiluKid  ni   ilu',  near  future. 

RUNCORN  AND  WIDNES. 
The  Merse-y  Power  Co.,  I/td.,  liad  a  small  station  at  the 
beginning  of  the  war,  cuf  a  total  capacity  of  3,000  kw.,  with 
l,.')(Hi  kw.  spare;  this  has  bcwu  rmining  on  a  17  per  cent,  lotwl 
raft<ir  for  tlie  la«t  two  and  a  half  years.  Recently  tbe  com- 
pany has  i)ut  in  a  new  3,000-kw.  s(>t,  which  is  now  on  load, 
Init  which  took  18  montiis  to  get.  The  total  plant  capacity 
has  therefore  been  raised  from  4,5(K)  to  7,500  kw.  The  com- 
pany is  now  designing  and  obtaining  quotations  for  a  1(X),000- 
kw.  station  on  the  shores  of  the  Ship  Canal,  beginning  opoi'a- 
tions  with  two  1'2,000-KW.  units. 

SLOUGH  AND  DATCHET. 

The  Slough  and  Da.tchet  Electiic  Supply  Co.,  Ltd.  (Mr. 
A.  E.  Farrow,  genei-al  manager)  has  in  hand  a,  s<'.hcme  for 
which  the  plant  has  not  yet  beeii  received  (although  oeiliifi- 
oates  have  been  granted,  and  it  is  hoped  to  have  the  plant  in 
running  order  bv  ii.-xt  March);  the  company  intends  to  instaJl 
a.  1,000-KW.  Ljiiiiu-.li. nil  turbine  in  its  works  at  Slough,  ami 
tf»  genei-ate  tlieiv  all  <l<Ttrioity,  both  for  itself  and  for-  the 
\\'indsor  Electrical  Installation  Co.  '  At  the  pi'e.sent  moment 
it  is  laying  a  ti'unk  niain  between  Slough  aiud  the  W'ind.sor 
works;  also  it  is  putting  down  rotaiy  convei'ters  at 
Slough  fo)'  converting  a.g.  to  d.c,  and  utilising  the  existing 
dynamos  at  Windsor,  driving  the  latter  with  three-phase 
motors.  Eighty  per  cent,  of  1hc  load  is  for  power  purposes. 
'The  original  capacity  of  the  plant  was  695  kw.,  and  the  ex- 
tensions will  bring  it  up  to  2,030  kw. 

SHEFFIELD. 
At  the  outbreak  of  war  the  electricity  supply  depaa-tment 
(Mr.  S.  E.  Fcdden,  general  manager)  wa>s  in.staJling  an 
8,500-KW.  turbo-altemator  at  Neepsend.  Orders  wnc  placed 
for  a.  similar  set  and  the  corresponding  boilers,  and  iii  I'.ll.") 
a  2.0fKI-KW.  net  and  a  9,000-KW.  set  were  ci.iiiiiiainlm,'.!. 
boilei's  were  ordered,  and  the  exten.sion  of  the  building  v.a,s 
pushefl  forward  night  and  day.  Still  the  demand  increased, 
and  at  the  begimiing  of  1916  additional  plant  was'  ordered, 
being  Ijruught  up  to  (i8,225  KW.  in  1917,  as  com|xired  with  the 
total  rated  cajjacity  of  the  city  elect.iical  undertaking  of  2^1.225 
KW.  ill  1914 — a  total  increatse  in  thrc<^  years  of  no  le.s-s  than 
45,000  KW.  During  tlie  s^iiiie  |ieii(.il  the  mains  were  greatly 
extended,  91  miles  of  rai.li-  liem-  lai.l.  new  -iiih-Matimis  were 
built  .and  equipped,  iin.l  new  sw  iteli.L^ear  and  otiiei  ap|>ar,itus 
was  in.stalled  at  tlie  ix>wer  station  and  many  of  the  existing 
sub-stations.  During  part  of  the  time  the  whole  of  the 
generating  plant  was  working  continuously  on  overload.  In 
aiddition  to  the  above,  a  new  power  station  is  now  being 
eretited  to  accommodalte  plant  of  a  total  capacity  of  28,000 
KW.,  and  an  additional  exten.sion  of  50,0<iO  KW.  has  been 
auth(7i-ised,  which  will  bring  the  total  rated  output  up  to 
146,225   KW. 

WATFORD. 

The  staple  trades  at  WaJ^ford,  namely,  printing  and  brew- 
ing, were  badly  hit  by  the  war,  and  the  growth  and  turn- 
over of  other  iijdustries  to  munition  making  ha.s  not  done 
iriuch  more  than  countei'balance  the  lo.ss  ■  sustained  b,y  thj6 
undertaking  thiuugh  the  restirictions  imposed  upon  these 
trades.  Good  steaidy  pjogi-ess  has  been  made,  in  spite  of 
difficulties,  and  various  new  bu!3ine.s.ses  have  been  supplied 
from  the  Council's  mains,  such  as  printing  for  a.  Government 
department,  the  manufactm'c  of  .saccharine  and  medicinal 
cheiniciils,  artd  the  driving  of  one  of  the  largest  magneto  fac- 
tories in  the  country.  These  will  no  doubt  remain  on  the 
mains,  but  purely  munition  works,  such  as  filling  factories, 
&c.,  will  probably  di.s-appear.  In  one  respect  the  conditions 
are  favom-able,  inasmuch  as  the  bulk  of  the  munition  work 
has  been  a  change-over  bo  war  work,  and  therefore  the  cliange 
to  peace  conditions  should  be  easily  accomjilished. 

The  prospects  are  very  good,  seeing  that  the  district 
generally  is  very  healthy,  and  there  is  plenty  of  land  suitable 
for  factory  sites,  with  corresponding  residential  sites,  within 
the  electilcity  supply  area.,  which  is  pei-ved  by  two  railway 
lines,  with  a  third  extending  into  it  aliortly.  The  works  of 
the  Urban  District  Council  (Mr.  A.  W.  Barham,  chief  engi- 
neer) are  being  modernised  to  meet  present  conditions,  and 
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a  l.'250-KW.  Ljungstrom  turbine  (at  0.8  power  factor)  is  being 
installed  to  cope  -^ith  the  additional  loads.  This  will  bring 
up  the  total  rated  output  of  the  plant  from  2.500  to  3.730  Evr.'' 

TONBRIDGE. 
The  output  for  private  supply  has  been  miiLb  iv.lai.'d 
owing  to"  (ioverninent  regulation.s,  and  praotiiall>  lu.  new 
liu.siue.s.s  has  been  dune.  There  ha.s  been  a.  con.sideruble  iu- 
ciea.se,  howevei",  due  to  supplie.s  to  munition  factories  in  the 
district,  and  new  mains  to  the  value  of  i;5,(.HK_)  have  been 
laid.  New  generating  i>lant  of  570  KW'.  has  been  sanctioned, 
and  part  of  this  has  been  inst-alled.  The  new  plant  consists 
uf  a  170-KW.  Willans-Cromplon  Diesel  set  and  a  400-KW. 
Willans-G.E.C.  turbine  set,  rai.sing  the  plant  caiMcity  from 
:<7l)  to  9-10  KW.  Bennis  mechanical  .stokers  have  been  fitted 
to  the  existing  boilers.  The  I'rban  Di.strict  Comioil  (Mr. 
.\1.  P.  Plunkett.  eltctrical  engineer)  haa  under  consideration 
■I  sclienie  for  utibsiug  the  water  powei'  at  tlie  Town  MUls, 
wliich   pioi)e>ty  it  has  recently  acquired. 

MANCHESTER. 

Just  befoi"e  the  outbreak  of  waa-  the  j-ated  capacity  of  tihe 
generating  plant  of  the  Manchester.  Corporation  (Mr.  S.  L. 
Pearce,  engmeer  and  manager)  amounted  to  76,CI0O  KW.,  the 
first  15,000-KW.  turbo-alternator  (a  Howdeu  (Zoelly)-Siemens 
set  running  at  l,tlOO  K.F.M.,  with  .surtaee  condensing-  plant 
of  '24,000  sq.  ft.  by  Eichardsons,  We^tgarth  &  Co.,  i^ttl.) 
Ivaving  lieen  staii'ted  up  in  June,  1914.  It  was  originally  con- 
t<ni)platcd  thijt  at  this  stage  in  the  development  of  the  Man- 
che.ster  electricity  system — the  Barton  site  having  been 
aequiied — no  fuiUher  plant  would  be  iu.stalled  at  Stuai-t 
Stieet.  But  it  was  not  then  possible  to  proceed  «ith  the 
Barton  project,  and,  in  view  of  the  most  urgent  demands  for 
power  arising  from  the  wai",  extensions  were  canied  out  at 
the  Stuart  Street  station. 

"  During  1015  and  1916  two  G.OOO-KW.  turbo-altemators  run- 
ning at  3,0t.HJ  R.p.M.  were  put  down,  the  first  a  Westinghou.se- 
Siemens  combination,  and  the  second  a  Westdnghouse-West- 
iughouse.  The  jet  condensing  plant  was  supplied  by  Mir- 
lees,  Watson  &  Co.,  Ltd.  These  two  6,000-KW.  sets  took  the 
place  ol'  two  of  the  original  six  1,500-KW.  engine  sets.  .\11 
of  the  latter  have,  now  been  removed. 

In  the  eai-ly  part  of  the  present  year  the  installation  of  a 
second  15,000-KW.  turbo-altemator  was  completed.  This  com- 
prises a  Eic-ihardsons,  Westgairth  turbine  coupled  to  a  Weat- 
inghouse  alternator  nmning  at  1,-500  R.P.M.,  \rith  surface 
condensing  plant  of  30,000  sq.  ft.  by  the  liist-named  firm. 
This  new  unit  replaced  one  of  the  two  3,75(*-KW.  WaUsend- 
SUpway-ElectiTcal  Co.  engine  sets.  There  is  further  on  order 
foi'  dehvery  by  the  end  of  this-  year-  a  'iO.rtXI-KW.  turbo- 
aitemator  set  ranning  at  1,500  r.p.m.,  also  of  Richaa-d-sons, 
Westgaji"th,  and  \^'estinghouse  construction,  coupled  to  a 
Richai-dsons  surface  condensing  plant  of  40,000  sq.  ft.  cool- 
mg  smface.  The  alternators  of  both  sets  are  capahle  of 
easily  maintaining  a  continuous  output  of  30,000  KW.  and 
'25,000  KW.  re.spectively. 

By  the  end  of  the  present  year  therefore  the  total  capacity 
of  the  plant  installed  at   Stuart  Street  will  be  100.'25O  KVi. 

A  clean  sweep  is  being  made  of  the  original  24  10,000-lb. 
bailers  in  No.  1  boiler-house.  Between  1909  and  1915  two 
Babcock  &  Wilcox  30,000-lb.  land  type  boilers  and  sdx 
45,0o0-lb.  marine  type  boilers  were  added.  During  1916  and 
1917  four  B.Hbcock  &  Wiloox  60,000-lb.  marine.  tyi:)e  boilers 
were  installed. 

There  are  under  construction  two  boilers  of  a.  similar  type, 
"but  of  even  lairger  ca^pacaty  than  the  foregoing.  Ihey  are 
expecrted  to  be  ca.paible  of  giving  easUy  and  continuously 
100,000  lb.  of  .steam  per  hour  wlien  buraing  coal  having  a. 
calorific  value  of  lljOOO  b.th.u.  Two  additional  units  of  this 
size  are  on  order  for  completion  during  1919. 

At  the  Bloom  Street  &-tation  in  1914  a  traction  liattery  of 
4,000  ampere-houxs  capacity — 3-hom'  rating — by  tlio  Chloride 
Electrical  Storage  Co.,  Ltd",  and  in  1917  a  1o',IXKI/1-2,(KJ()-kw. 
Westinghouse-Westinghouse  turbo-alternator  mnning  at  1,500 
R.p.M. ,  with  .surface  condensing  plant  by  the  same  company, 
were  installed.  The  latter  has  superseded  one  of  the  four 
original   l,80O-KW.   Musgrave^Westinghouse  engine  .«ets. 

CLYDE  YALLEY. 

Tlie, Clyde  Valley  Electrical  Power  Co.  (Mr.  R.  Eobert^son, 
commercial  manager)  is  in  coui-se  of  increasing  its  capacity 
from  o5,000  KW.  in  1914  to  75,000  kw.  The  following  aa-e 
particulars  of  the  generating  plant  installed  or  under  con- 
sti'uction  since  .\ugust,  1914,  at  the  company's  generating 
stations : — 

Tv\o  5,000-KW.  Westinghouse  turbo-alfcemators,  11,000  volt-s, 
thjee.-pha.se.  '25  cycles,  now  in  operation. 

One  15,0(K)-KW.  ditto  ditto,  expected  to  be  in  opej-ation  in 
March,  1919. 

One  15,00t)-KW.  ditto  ditto,  under  con.st-niction. 
HACKNEY. 

The  Metro[x>htan  Borough  of  Hackney  (Mr.  L.  L.  Robin- 
son, M.InVit.C.E.,  borough  electrical  engineer)  has  increased 
its  generating  plant  from  4,800  KW.  in  1914  to  13,400  KW. 
in  1918.  Part  of  the  new  plant  is  now  b<jing  installed. 
Messrs.  Babcock  &  Wilcox,  Ltd.,  are  supplying  two  boilei' 
units,  each  comprising  land  type  boiler,  integral  superheater, 
chain-grate  stokers,  Green  economiser  and  induced-tlraught 
plant,  and  Weir  tvirbine  feed  pump.    The  boilers  wre  raited 


at  33,000  lb.  per  hour,  and  have  a  heating  surface  of  8,283 
sq.  ft.  (-t-  1,980  sq.  ft.  superheater),  working  at  a  pressure 
of  2*25  lb.  per  sq.  inch,  and  a'final  temperature  of  600  deg.  F. 
Messrs  C.  A.  Par^^as  &  Co.,  Ltd.,  are  providing  a  turbo- 
alternator  of  the  ^re  leaction  type,  with  a  normal  output 
of  t.,il(Xi  KW.  at  0.3  power  factor,  running  at  3,000  r.p.m. 
TUf  coudea.ser.  fA  9,500  sq.  ft.  cooling  surfai.-e,-  will  give  a 
vaciunn  of  '2.S.4  in.  with  baiometei-  30  in.  at  6,0()0  KW.,  with 
8,000  gallons  per  minute  at  70  deg.  F.  cooling  water.  The 
air  pumps  are  of  the  Edwards  tyi^e,  and  tlie  ciiculating 
pumps  are  Eees  Roturbo.  The  guaauntee  is  11.9  lb.  steam 
X>ev  KW.-hour  at  full  load.  Messrs.  Ferranti,  Ltd.,  are  in- 
'.staUiug  a.  panel  for  the  6,000-KW.   generator. 

{To  be  continued.) 


THE     SUPPLY      OF      SINGLE-PHASE     POWER 
FROM     THREE-PHASE     SYSTEMS. 


Bi-  PROF.   MILES  WALKER,  D.Sc,  M.I.E.E. 


{.Ibstract  of  paper  read  before  the  Institution  of 
Electrical  Engineers.) 
.A  VERY  large  proportion  of  the  electrical  power  stations  of 
the  wai'l<l  geueia.te  alternating  cm'i-ent  in  three  phases;  there 
are,  however,  some  puiTXses  for  which  single-phase  ciuTeut 
is  to  be  pi'efened,  as,  for  instance,  in  high-voltage  alteniat- 
ing-current  ti'action  systems.  Another  purpose  for  whicli 
single-phase  ixjwer  is  requn-ed  at  the  present  time  is  the 
opei'ataon  of  electric  furnaces.  There  can  be  no  doubt  that, 
putting  aside  all  considei-aitions  of  convenience  of  electric 
supply  and  looking  at  the  objects  to  be  attained  merely  from 
the  metoJlurgical  ix>int  of  view,  the  single-phase  furnace 
baa  much  to  recommend  it.  Nevej"theless,  on  accoimt  of  the 
great  objections  raised  by  the  supphers  of  electiic  power-  t<> 
the  unbalancing  effect  of  a  single-phase  load  upon  their 
thi-ee-phase  systems,  the  polyphase  furnace  is  in  much  more 
extensive  use  in  this  ^country  than  the  single-phase  furnace. 
In  view  of  the  very  extensive  use  that  will  be  made  of 
electiic  fmnaces  for  siteel  manufacture  in  the  future,  it  is 
imxxjrtant  to  see  what  can  be  done  to  minimise  the  objection 
of  the  suppliers  of  electric  powei-  to  a  single-phase  load. 

The  main  objections  to  the  single-phase  generator  are  the 
following  :  The  cost  for  a  given  output  is  higher  than  foi-  a 
three-phise  genei'ator;  foi"  instance,  the  cost  of  a  '25-cycle 
single-phase  genei-ator  of  5,00O-Kw.  capacity,  nmning  at 
1,.500  R.P.M.,  would  be  about  30  per  cent,  highej-  than  that 
of  a  three-phase  geneiutor  of  the  same  characteiistics.  This 
is  partly  because  the  single-phase  output  from  a  given  frame 
is  less  than  the  three-phase  output,  and  partly  because  a 
single-phase  generator  must-  be  pix>vided  with  a  very  hea.vy 
and  weU-constracted  amoilisseur  on  the  field  magnet,  the 
cost  of  which  is  a  cousidei-able  item.  Secondly,  the  efficiency 
of  a  single-phase  generatoi-  is  c-onsider-ably  lower  (fi-om  IJ  to 
■2  i>er  cent.)  than  that  of  a  three-phaise  generator  of  the  same 
rating.  This  is  caused  [Xirtly  by  the  higher  iron  losses  due 
to  the  single-phase  armatm'e  reaction,  and  partly  by  tiie  loss 
in  the  amortisseur  and  the  metal  smToundlng  it. 

Where  the  load  is  di%ided  bet"vveen  a  number  of  locomotives 
or  a  nunibei'  of  furnaces  which  are  not  stai-ted  simultaneously, 
,  it  is  possible  to  divide  the  whole  into  two  parts,  putting  one 
pai-t  on  to  one  phase  of  a  two-phase  generator  and  the  other 
part  on  to  the  othgr  phase.  It  may  be  that-  such  an  arrange- 
ment gives  a  balance  of  load  that  is  good  enough  foi'  practical 
purposes;  and  if  the  generator  is  constructed  with  an 
amortisseur  so  as  to  take  a  snigle-phase  load  without  injury, 
this  arrangement  is  i>erfectly  sii-tdsfactoi-y.  Similarly,  three 
independent  loads  can  be  taken  from  a  three-phase  system. 
."Vn  appendix  gives  the  grapliic  construction  for  finding  the 
voltage  change  in  each  pha.se  when  a  single-phase  load  is 
throwm  on  one  pha.«e  of  a  three-phase  generator,  and  it  is 
established  that  if  the  single-phase  load  (even  of  low  power 
factor)  does  not  exceed  '20  j^er  cent,  of  the  normal  thre^phase 
load  the  distm-banoe  to  the  voltage  is  inconsiderable,  .^n 
instance  of  this  kind  is  found  at  Bradford,  where  .single- 
phase  furnaces  of  400-KW.  capacity  are  thr-own  on  and  off 
three-phase  mains  without  causing  a  noticeable  unbalancing 
of  the  volta.ges. 

In  some  cases  where  power  comixmies  have  refused  to 
connect  a  single-phase  load  on  to  their  systems,  motor- 
genei-ators  have  been  installed.  With  a.  synchi'onous  motor 
driving  the  single-phase  generator,  the  .set  may  be  u.sed  for 
improving  the  ix>wer  factor  of  the  system  by  ovei'-exoiting 
the  synchronous  motor.  For  general  convenience  of  opei^a,- 
tion  this  method  is  entirely  satisfactory ;  the  consumer  has 
complete  control  over  his  own  voltage;  the  power  factor  on 
the  three-pha.se  side  can  be  adjusted  at  will;  and  the  maxi- 
mum demand  can  be  kept  within  bounds,  notwithstanding 
the  hea.vy  currents  that  may  be  dra.wii  from  the  single-phase 
generator  at  times  of  sliort  circuit.  The  main  diuW'backs 
to  this  plant  are  the  high  first  cost  and  the  pom'  efficiency. 
Owing  to  the  low  efficiency  of  the  single-phase  generator, 
esj^ecially  wiien  built  with  hea\-j'  armatiLre  conductors  for 
large  currents,  the  efficiency  of  the  whole  set  is  usually  very 
poor.  A  500-K.v.A.  set  has  an  efficiency  of  about  85  per 
cent. 
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In  order  to  secoK  a.  hdgha-  efficleucy  than  caii  be  obtaiued 
from  a  motor-geneirator,  aijd  a  better  specific  use  of  the 
material  employed,  a  number  of  different  types  of  balancers 
have  been  proposed  for  balancing  a  th^e-phase  system  that 
would  otherwise  be  thrown  out  of  baladpl  by  a  heavy  single- 
phas©  load.  These  may  conaist  either  of  stationary  ap- 
paratus, such  as  choke  coils  or  condensers,  or  oT  running 
machines,  which  may  be  either  s>Tichronous  or  asynciuonous. 

The  generating  plant  in  a  three-phase  power  station  might 
ron<.«ival)ly  be  so  larp«^  ami  its  iiapMianoe  .•»()  low  that  i|\iit<-. 
a  large  single-phase  load  might  U^  thrown  on  one  pba.st',  and 
yet  the  voltage  might  remain  practiailly  undisturbed ;  so  that 
from  the  consumer's  point  of  view  the  sj'stem  might  be  con- 
sridered  in  balance.  It  is  necessary  to  distinguish  between 
iuibiilance<l  cm-rents  and  unbalanced  voltages;  and  in  con- 
sidering Voltages  ;md  cuiTeats,  tlieii"  phases  and  wavc-fonns 
aie  iniiKutant  as  well  aa  their  virtual  values. 

It  a  .symmetrii-al  generating  .system  has  impedances  of 
finite  value,  any  departure  from  the  conditions  of  balance  in 
the  currents  causes  a  waut  of  balance  in  the  voltages.  On 
the  other  hand,  if  the  impedances  in  the  generatoi"  and  line 
are  unsymmetrical,  the  voltage  at  the  consumei's  terminals 
w-ill  be  unbalanced  even  when  he  draws  currents  that  aie 
baJanced  in  ampliture  and  pha.se.  If  the  voltages  at  the 
tenninals  of  consumer  S  aje  unbalanced  (owing,  let  us  say, 
to  an  unsymmetrical  load  drawn  by  consumer  U),  a.  load 
of  .•symmetrical  polyphase  machinery  having  small  impedance, 
when  put  in  circuit  by  consumer  S,  will  have  the  effect  of 
bringing  the  volta^ges  moi-e  neajiy  into  balance.  This  is  due 
to  the  fact  that  the  line  supplies  unbalanced  currents  to  S's 
symmetrical  apparatus,  so  tluit  even  if  the  effect  were  almost 
to  balance  the  voltages  S  can  justly  complain  that  his  load 
is  unbalanced.  He  would,  in  fact,  have  unequal  heating 
in^  his  windings,  owing  to  the  un.sym metrical  loading  of 
U's  apiMi-atus.  Meanwhile,  the  central-station  engineer 
might  be  congratulating  himself  on  the  fact  that  his  voltages 
and  cmTents  were  very  nearly  balanced.  If,  therefore,  we 
wish  to  make  a  complete  .statement  of  the  want  of  balance 
on  any  system,  w'e  must  be  preoise  as  to  the  part  of  the 
system  under  consideration,  .stating  whether  the  voltages  are 
unbalanced  as  to  amplitude  or  phase,  and  whether  the  cur- 
rents are  unbalanced  as  to  amplitude  or  phase.  This  is  all 
on  the  assumption  that  the  voltages  and  currents  are  of 
pure  sine  wave-form ;  if  not,  there  are  very  many  more 
ways  in  which  the  sy.stem  and  paata  of  the  system  may  be 
unbalanced. 

.^s  Steinmetz  has  pointed  out,  there  is  another  test  of  the 
balance  of  the  loads.  If  the  sum  of  the  three  alternating 
components  of  the  power  is  zero,  the  load  is  balanced  in 
the  .sense  that  the  power  flow-s  from  the  generator  in  ao 
even  stream ;  but  if  the  smn  is  not  zero  there  is  a  fluctuating 
flow  of  power  from  the  generator. 

But  it  may  happen  that  the  amplitude  and  pha^se  of  three 
alternating  power  components  are  such  that  the  three  vectors 
representing  them  would  form  the  sides  of  a  ti-iangle  with  the 
arrow-heads  (showing  the  sense  of  the  vectors)  following 
one  another  consecutively.  In  this  ca.se  the  alternating  com- 
ponents  of  the  power  balance  one  another,  although  it  may 
be  that  neither  the  currents  nor  the  voltages  are  balanced. 


Fig.  1. 


Fig.  2. 


Where  a  polyphase  load  has  been  unbalanced  by  the 
addition  of  a  single-phase  load,  it  may  be  balanced  by  the 
addition  of  a  wattless  load  taken  by  a  choke  coil  or  a  con- 
denser. 

If  we  apply  this  method  to  tlie  balancing  of  a  thi-ee- 
phase  circuit  which  is  carrying  a  single-phase  load,  it  will 
\ie  found  that  for  .some  loads  the  addition  of  the  choke  coil 
gives  a  true  balance;  but  that  for  other  loads  the  balance 
(wliile  it  is  .s-uch  as  to  bring  to  zero  the  resultant  alternating 
coniixjnents  of  power)  is  not  such  as  to  comply  with  con- 
ditions of  balance  of  voltages  and  cuiTents. 

The  addition  to  the  system  of  the  choking  coil  in  question, 
wliile  it  brings  about  a  balance,  increases  the  wa.ttle.ss  load 
on  the  system.  Now  that  condensers  of  large  capacdty  can 
be  manufactufl-ed  at  fairly  iva.sonable  prices,  it  would  be 
possible  to  u.se  a  condenser  in,st.ead  of  a  choke  coil,  with  the 
ellec-t  of  improving  the  power  Lactor  at  the  same  time  as 
balancing  the  load.  Such  an  arrangement,  however,  has  the 
drawback  (apart  from  its  tirst  cast)  of  requiring  to  be 
switched  in  and  out  with  the  fumace  load. 

A  running  machine  such  as  a  synchronous  motor  or  a,syn- 
chronous  motor  is  able  to  take  energy  from  the  circuit  at  one 
part  of  a  cycle,  store  it  as  kinetic  energy,  and  return  it  to 
the  circuit  at  another  part  of  the  cycle."  In  this  way  it  is 
able  to  neutralise  the  alltemating  component  of  the  power. 
.\ny  symmetrical  three-phase  motor  or  generator  rimning  on 
the  system  and  having  an  armatuie  of  low  impedance  will 


help  to  balanc*  the  voltagea  ou  a  system  when  the  voltages 
are  unbalanced,  by  taking  unbalanced  currents  from  the  line. 

If  the  armature  impedance  is  not  negligibly  .<?mall,  it  is 
passible  to  obtain  balance  by  connecting  some  kind  of  boosts 
ing  apphanoe  in  series  with  the  balancer  to  comj)ensa.te  for 
the  im[H'dancc  diop  in  the  armature.  In  this  way  a  com- 
poiatively  small  balancer  can  be  compelled  to  take  an  un- 
symmetrical load  sufficient  to  balance  perfectly  the  volta.ge 
of  the  system.  Tlie  mam  di.stinetion  between  different  kinds 
i)f  balancers  lies  in  the  kind  of  lioosting  appliantve  employe*!. 

The  l)alanc»ii-  may  l)e  eith«>a-  synchronous  or  asynchronous. 
.\  synchronous  balancei-  can  be  used  to  correct  the  powei- 
factor  of  the  system,  wheiieas  an  asynchron(>\is  machine 
usually  throws  a  lagging  wattless  load  on  the  system. 

(<i)  VHsymmetrical  Numbers  of  Tiinm  on  Balancer  Wind- 
ing.— Fig.  I  shows  a  Siingle-phase  load  d  suppld<sd  fi-om  a 
three-phase  supply,  the  toi-minals  of  which  are  A,  b,  and  c. 
-■V  balancer  is  shown  with  its  windings  e,  f,  g  connected  so 
a,s  to  balance  the  laid.  The  windings  k  and  G  together  may 
i'orm  one  of  the.  phases  of  a  two-pha.se  generator,  F  forming 
the  otliei'  phase.     In   this  ca^se  the  number  of  turns  in  F  is 
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Fig.  3. 


arranged  so  as  to  give  a  symmetrical  three-phase  voltage  at 
the  terminals.  Or,  if  preferred,  the  winding  e,  f,  and  g 
may  be  wound  as  an  ordina.ry  three-phase  generator  (fig.  2). 
In  either  case  tappings  are  brought  out  from  e  g  neax  the 
star  point  so  that  the  inner  end  of  f  may  be  connected  in  an 
unsymmetrical  manner.  Tappings  may  also  be  brought  out 
neai'  the  outer  ends  of  e  and  g.  ' 

The  drawback  to  the  use  of  these  unsymmetrical  connec- 
tions is  that  at  no  loaid  they  cause  as  much  out-of-balance 
as  they  cure  when  the  load  is  on. 

(b)  Boosting  Transformers  in  Scries  with  Balancer  TI'(«d- 
ings. — It  is  possible  to  compensate  for  the  inductive  drop  in 
the  balancer  windings  by  injecting  electromotive  forces  of 
the  right  amount  and  phase,  by  means  of  transformers,  in 
sei-ies  with  the  balancer  windings.  In  1915  experiments  were 
made  to  see  how  far  a  synchronous  motor  could  be  made  to 
opei-aite  as  a  balancer  by  means  of  injected  e.m.f's.  Tlie 
connections  are  shown  in  fig.  3.  It  was  found  that  a  rota.ry 
converter  could  be  made  to  balance  the  currents  to  within 
6  per  cent,  of  the  mean  current;  this  was  good  enough  for 
practical  purposes.  The  rotary  converter,  in  addition  to 
balancing  the  load,  provided  all  the  wattless  caurent  for 
the  single-phase  load,  the  current  from  the  alternating- 
current  generator  being  drawn  at  imity  power  factor. 

It  was  found  that  if  the  single-phase /load  was  thrown  off 
with  the  boosting  transformer  stiU  in  action,  the  rotai-y 
converter  took  from  the  alternating-current  generator  aji 
unbalanced  load  of  a  magnitude  comparable  with  the  single- 
phase  load  thrown  off.  In  fact,  for  every  change  of  the 
single-phase  load  it  was  necessao^  to  alter  the  taps  of  tlie 
boosting  tra.nsfoiTner,  and  for  different  power  factors  of 
the  single-phase  load  it  was  necessary  to  take  difl'eremt 
combinations  of  phases  in  order  to  supply  a  boosting  voltatic 
in  the  right  phase. 

It  was  thought  by  the  author  that  it  should  be  possible 
to  combine  in  one  machine  the  balancing  and  power-fac.tor- 
correcting  functions  of  the  synchronous  motor  with  the 
functions  of  a  step-down  transfonner  and  boo.sting  trans- 
foi-mer.  This  combination  has  been  made  in  the  balancer 
described  in  the  paper. 

This  rotaiting  balancing  transfonner  absorbs  the  balanced 
three-jihase  power  in  one  winding,  and  supplies  a  .sdngle- 
pha.se  load  from  an  independent  winding.  A  balancer  of  thi.s 
kind  is  of  si>eoial  interest  in  connection  with  single-phase 
electric  furnaces. 

The  main  advantages  claime'd  foi-  the  single-phase  furnace 
are  as  follows:  In  the  fir.st  place,  only  two  electrodes  are 
required  instead  of  three;  and  a,s  these  can  be  brought  into 
the  furnace  at  two  diametrically  opposite  points  the  liabflity 
of  the  a.rc  to  cause  a  short-circuit  through  the  hot  semi- 
conducting lining  is  very  much  reduced.  This  enables  the 
voltage  between  the  terminals  to  be  raised  to  a  value  almost 
double  that  which  is  practicable  for  a  polyphase  furnace. 
The  increase  in  the  voltage  leads  to  a  conesponding  reduc- 
tion in  current  for  the  same  power  input;  the  smaller  current 
leads  to  economy  in  conducting  cables  and  contacts,  and 
enables  a  much  smaller  electrode  to  be  used  than  is  possible 
in  the  ix>lyphase  fumace.  As  the  electrode  losses  are  de- 
)iendent  upon  the  surface  of  carbon  exposed  and  also  upon 
the  amount  oi  air-leakage  through  the  fumaoe,  the  reduction 
in  the  number  and  size  of  the  electrodes  and  in  the  number 
and  size  of  leakage  holes  results  in  a.  great  saving  in  electrode 
con.sumption.  In  the  .second  place,  the  single-pha-se  furnace 
has  an  exterior  shape  which  approaches  a  spherical  form; 
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the  ra<iiation  losses  are  thus  reduced  to  the  smallest  possible 
for  a  given  content. 

When  the  ptuixjee  is  to  supply  a.  sdngle-phase  current  to 
an  electric  furnace,  the  source  of  supply  being  an  ordinarj' 
three-phase  system,  there  is  an  advantage  in  using  a  special 
kind  of  balancer  which  shall  fulfil  the  functions  of  (1)  volt- 
age traiUsfonner,  {i)  balancer,  (3)  reactance,  and  (4)  power- 
lactor  corrector.  These  functions  can.  of  cour^,  be  pei"- 
formed  by  a.  motor-generator  >:et  designed  with  suitable 
characteristics;  but  the  first  cost  of  a  motor-generator  set 
is  higher  than  that  of  a  balaincer  of  the  same  output,  and 
the  efficiency  is  lower.  More  clearly  to  understand  the 
iunctions  of  such  a.  balancer,  something  should  be  said  of 
the  advantages  (from  the  user's  point  of  view)  of  working 
,1  single-pha.se  fumaice  with  an  inductance  in  circuit  sufficient 
to  make  the  current  lag  by  45  deg.  behind  the  vo'tage. 


Fio.   1 


Consider  the  circuit  shoT\-n  in  fig.  4  where  o  p  is  the 
piimaiy  winding  of  a  ti-ansfonner.  o  t  its  secondary"  ^■inding. 
T  X  a  choking  coil,  and  f  a  single-phase  furnace.  In  the 
vector  diagi'am,  fig.  6.  let  o  T  represent  the  voltage  generaited 
by  the  seoonda,ry,  x  t  the  reactive  drop  in  the  choke  coil 
(with  which  may  be  included  any  reactive  drop  in  the 
transformer) ;  F  x  the  reactive  drop  in  the  furnace,  and  o  f 
the  resistance  drop  in  the  furnace  and  the  rest  of  the  circuit. 
If  this  diagram  represents  the  full-load  working  conditions, 
then  the  full-load  current  is  lagging  45  -  deg.  behind  the 
voltage,  and  is  represented  to  some  scale  by  the  line  o  f. 
When  the  indiictance  and  resi.stance  are  adjusted  to  give 
these  conditions  on  full  load,  and  the  inductance  Ls  main- 
tained constant,  the  voltage  o  t  being  constant,  the  input  to 
the  furnace  cannot  exceed  the  full-load  value  however  the 
resistance  of  the  circuit  may  be  varied.  In  fact,  if  we  change 
the  resistance  of  the  furnace  from  infinity  to  zero,  the  cui"- 
rent  wHl  increase  from  0  to  1.41  times  full-load  current,  and 
the  power  at  various  values  of  the  current  ■niU  be  given  by 
the  cuiTe  in  fig.  6.  The  full-load  value  of  the  current  gives  the 
highest  point  of  the  cur\'e.  Any  reduction  of  the  resi.stance  of 
the  furnace  beyond  this  point  causes  a.  decrea.se  in  the  input, 
although  the  current  is  sUghtly  increased.  If  the  fumjice  is 
short-circTiited,  the  input  falls  to  zero  and  the  current  cannot 
exceed  1.41  times  full-load  cuiTent. 

These  conditions  give  stability  in  operation,  and  are  of 
gi-«at  importance  in  preserving  the  lining  of  the  furnace. 
No  really  refractoiy  substances  can  be  obtained  for  the  lining 
of  electric  furnaces.  The  best  commercial  substances,  such 
as  dolomite,  magneaite.  or  silica,  brick,  have  melting-points 
not  very  far  above  the  temperature  at  which  it  is  desired 
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to  work  the  furnace.  If  by  any  unfortunate  chance  i>art 
of  the  lining  reaches  a  temperature  above  its  melting-point, 
it  begins  to  blend  with  the  content-s  of  the  furnace,  causing 
trouble  with  the  pouring  and  heavy  expense  in  re-hning. 
Now  the  maintaining  of  the  furnace  at  its  proper  temperature 
deijends  upon  the  maintaining  of  the  balance  between  the 
electrical  input  and  the  energy  absorbed  and  radiated.  If 
tie  characteristics  of  the  circuit  are  such  that  an  increase 
in  the  current  is  accompanied  by  an  increase  in  the  electiical 
input,  the.greate.st  care  must  be  exercised,  when  the  furnace 
is  at  full  load,  to  keep  the  current  near  its  full-load  value: 
and  this  Ls  difficult  by  leason  of  the  unstable  nature  of  the 
arc.  .\utomatic  regulators  are  often  installed  to  keep  the 
current  within  bounds,  but  even  these  are  not  found  to  be 
sufficient  during  the  first  twenty  minutes  after  the  furnace 
has  been  .started  up  from  the  cold ;  and  in  some  three-pha«e 


fumajces,  where  no  great  amount  of  inductaince  is  connected 
in  circuit,  it  is  necessary  to  have  three  opei-ators  (one  arti 
the  regulaifing  wheel  of  each  carbon"),  with  their  eyes  fixed 
on  the  ammeter,  to. screw  up  and  down  the  carbons  every 
few  seconds  in  orSer  to  keep  the  currents  approximately 
balanced.  After  the  furnace  has  been  heated  fairly  well, 
the  lengths  <M  its  arcs  are  greater,  and  the  regulating  can 
then  be  handed  over  to  a  regulator  of  the  Thury  type. 

Where  sufficient  inductance  is  put  in  series  with  the 
furnace,  the  circuit  becomes  automaiticaUy  stable  and  no 
STich  regulators  are  required.  The  ideal  condition  for  steady 
running  is  attained  when  the  inductive  drop  at  full  load 
is  equal  to  the  resistance  da-op,  as  shown  in  fig.  6.  In  some 
caises.  the  transformers  that  supply  the  furnace  are  built 
in  such  a  way  as  to  have  their  magnetic  leakage  great  enough 
to  give  Itoe  required  inductive  drop.  In  designing  trans- 
formers for  this  purpose,  care  must  be  taken  to  see  that 
the  cross-section  of  any  iron  added  to  the  leakage  paths  is 
sufficiently  great  to  give  a  fairly  straight-hne  law  for  the 
increase  of  the  leakage  flux  with  the  current,  right  up  to 
the  point  1.41  times  full-load  current;  otherwise  it  may  be 
found  that  when  the  furnace  is  short-circuited  the  current 
taken  is  much  more  than  1.41  times  full-load  current,  and 
trouble  may  arise  with  the  power  company  supplying  the 
three-phase  power.  A  case  came  to  the  notice  of  the  author 
in  which  failure  to  provide  a  sufficient  cross-section  for  the 
reactive  iron  resulted  in  undue  disturbances  to  the  power 
system  and  great  loss  of  furnace  linings. 
(To   be  concluded.) 


Discussion. 


Dr.  S.  P.  Smith  congratulated  the  author  on  the  excellence 
of  his  pa.per,  and  hoped  the  balancer  which  he  had  developed 
would  meet  with  all  success.  He  mentioned  that  the  author 
had  recently  presented  a  thesis  on  the  same  .subject  which 
had  gained  him  his  science  doctorship  (Lond.).  The  study 
of  vectors  was  full  of  interest,  not  only  so,  but  as  the  pamper 
imder  discussion  had  proved,  quite  coniect  solutions  could 
be  arrived  at  therefrom.  After  refening  to  one  or  two 
pioblems  of  load  balancing,  he  said  that  he  had  noted  that- 
when  several  arcs  were  thrown  on  to  a  three-phase  system 
the  ammeter  needle  gave  several  violent  swings;  by  the 
system  described  in  the  paper  such  disturbances  could  be 
^entirely  eliminated.  He  thought  that  electric  fui-naces. 
especially  smaU  ones,  should  render  good  senice  to  electrical 
firms.  Such  firms  usually  had  considerable  amounts  of 
scrap  steel  turnings,  &c.,  which  could  very  easily  be  reclaimed 
by  the  u.se  of  a  single-phase  furnace  in  the  same  way  thart 
oaist-iron  scra^p  was  dealt  T\-ith. 

Mr.  G.  W.  P.^RTRIDGE  asked  the  author  if  it  were  ixwsibk- 
to  reverse  the  process  described,  could  a  three-phase  supply 
be  obtained  from  a  single-phase  system?  If  so  a  supply  of 
single-phase  could  be  taken  for  heating,  lighting,  and  small 
furnaces  from  a  large  three-phase  network,  which  arrange- 
ment might  be  desirable  imder  certain  circumstances.  He 
thought  that  single-phase  cun-ent  would  come  to  be  used 
for  most  furnace  work,  especially  lor  small  furnaces.  He 
also  referred  to  a  large-capacitj'  induction  type  furnace  to 
which  reference  had  recently  been  mad©  and  to  the  impijrt- 
ance  of  single-phase  current,  and  the  convei"ting  of  the  same 
from  thi'ee- phase  for  railway  work. 

Mr.  BiBBY  criticised  the  advantages  that  were  claimed  for 
the  single-phase  furnace;  there  was  nothing  in  such  a  t\T>? 
of  furnace  that  was  not  also  practicable  -nith  the  three- 
phase  type.  He  said  that  a  .short  fat  arc  was  preferable  to 
a  long  high-voltage  arc.  and  he  did  not  think  the  use  of 
single-phase  current  would  bring  a.bout  a  reduction  in  copper 
in  the  conductors,  because  with  three-phase  there  were  two 
arcs  in  series.  He  also  criticised  the  shap»  of  the  furnace; 
the  reaison  why  a  spherical  fui-nace  was  adopted  when  single- 
phase  current  was  used  was  so  as  to  get  the  best  advantages 
of  the  latter.  Such  a  shape  of  furnace  was  not  the  best  for 
steel  making.  Two  opera.tions  had  to  .be  i>ert'ormed  by  an 
electric  furnace,  first  the  metal  had  to  be  melted,  and  then 
the  steel  had  to  be  manufactured.  \  single-arc  furnace 
would  perform  the  first  oi^eration  satisfactorily,  but  it  was 
of  not  much  u.se  for  the  second  operation. 

Mr.  Etchells  said  tha.t  cei-tain  statements  made,  both 
by  previous  speakers  and  also  in  the  paper,  needed  explana- 
tion. There  was  nothing  to  recommend  the  single- phase 
funiare,  whereas  the  three-phase  type  of  furnace  bath 
melted  the  metal  and  also  gave  the  necessary  chemical 
treaitment  after  melting.  The  furnace  had  a  definite  fimc- 
tion  to  peri'onn.  and  it  .should  be  thoroughly  under.'?tood 
what  that  function  was.  He  referred  to  the  necessity  of 
keeping  the  voltage  between  the  electrodes  low  and  the 
power  factor  as  high  as  passible.  With  a  4-elec-trode.  3-K.V..A. 
furaace  the  maximum  kick  recorded  was  1,200  kw.  ;  the 
jxjwer  factor  was  0.9.  and  it  was  therefore  not  necessary, 
he  .sidjmitted,  to  install  rotary  machinery  in  order  to  arrive 
at  the  same  results.  Besides,  steel  makers  had  a  great 
dishke  for  rotating  machineiy.  and  it  should  not  be  mti-o- 
duced  if  it  could  be  done  without.  The  spherical  forai  of 
furnace  was  not  good;  it  was  desirable  that  the  bath  should 
be  shallow  compared  to  its  diameter,  and  that  condition  did 
not  obtain  with  the  spherical  shape.  He  wondered  whether 
trouble  vnth  high-frequency  hannonics  would  be  encountered 
with  the  system  desci'ibed,  and  would  the  author  say  whether 
the  pha.?©  balancing  depended  upon  a  current  lag  of  4-5  deg. 
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at  full  load,  as  stated  au  p.  IJ  of  kis  paper,  or  in>t.  Apurt 
from  the  eiritdcisius  that  he  had  offered,  the  i«i.pi'r  routainetl 
much  valuable  and  iqtoresting  information,  and  the  author 
\\"a6  to  be  w>ngra.tuJat<.il. 

Mr.  MoKDAV  did  iu)t  think  such  a  macbiue  as  had  been 
described  would  be  found  necessary;  there  were  other  means 
of  arriving  ait  the  suue  ends.  He  asked  whether  the  author 
was  justibed  in  using  vei-.toi-s  as  he  had  done;  as  soon  as 
iliatortion  entered  the  problem  voctore  should  not  be  used ; 
imder  such  cxmditions  the  results  arrived  at  from  the  study 
of  vectors  could  not  be  jvJied  upoo  at  aO. 

Major  A.   M.  Taylor  called  attention   to  a  paper  rec-ently 
read  by  Mr.  F.  J.  Mollett  before  the  StaJTordshire  Inm  and 
Steel   institute,   in   which   the  author  very   iuipajlially   con- 
sidered several  t>pos  of  famaoe.  and  his  remarks  u|)on  the 
iuiiX)rtaiioe  of  sealing  up  the  funiacv  to  riender  it, airtight; 
the  heat  lost   thi-ough   the  electixxles  imd   the    water-coorled 
glands  seemed  to  him  (Major  Taylor)  to  bear  quite  maiteriaily 
upon  the  question  of  single-phase  vcmun  tiiree-phase  farnaces. 
^fening    to    the    tests   of    the   balancex    devised    by    Prof. 
VVaJker,  lie  said  it  would  appear  that  the  power  factoi-  of  the 
secondary  circuit,  exteniail  to  the  machine,   w-as  as  high  as 
0.96.     Fimn  that  it  was  deduced  that  there  was  no  estei-nal 
reactance,  and  that  the  whole  ol   the  reucttmce  giving  the 
rune   shown    in    lig.    0    was   contained     in     the     secondary 
winding  of  the  machine.     He  wondered   whether  the  above 
large  ix^ctance   ^\as  inse.pai-able  from   the  charaaterigtios  of 
the  machine  as,  in  certam  circurn.stances,  tliat  might  prove 
to  be  a  disadvant^ige.     He  noted  tba.t  the  iX)Wor  factor  of  the 
jirimary  circuit  was  about  0.91  at  full  ksid;  the  large  sccom- 
dajy    inductance    w'as    not,    thereibrc,    entirely    neutralised. 
Tliat    was    disaippiiiriting    if    it    r<i>iv?fi(-ntcKi     the,    lunit    to 
which  Hip.   power   factor   improvement  could    be  caj'ried.     It 
wTis  worth  noting  tha,t  Mr.   Moffett,  in  his  paper,  gave  0.8.T 
to  0.95   as   the   power  factor   obtaining    v\ith    arc   furnaces, 
whereas  Prof.  Walker-  gave  only  0.7  power  factor.    He  hoped 
the  meeting  would  bear  with  him  in  alluding  to  ari  invention 
of  his  own,  and  he  \\ould  point,  out  tha.t,  if  an  arc  furnace 
could  be  got  to  work  -nith  7.5   periods — and   he   imderstood 
that  there  were  hundreds  working  in  America'  at  6U  periods — 
then  his  sta.tic  fwquency  changer  would  be  eminently  suit- 
able for  working  olV   systems  which   worked  at  25   periods. 
The    frequency    changer   had   the   foUo\\Tng   eharacterigtios : 
No  rotating  parts;  high  efficiency — estimated  at  96  per  cent. 
for  500  KW.;  unity  ix)\\er  factor  on  the  .sefcondary  side  allow- 
ing enoirmous  cmrents  at  low  voltages  to  be  siipphed  with* 
a  minimum  amount  of  copper  in  the  leads;  gi^■ing  a  cui-ve 
like    fig.    0,    so   much    commended    by    the   author;    pei-feot 
balance  on  all  three  phaises,  whatever  the  load.    He  believed 
theit  the  ixx>r  power   factor  on  the  primary   side  could   be 
rectified  ait  a  coat  of  about  £i  per  kw.  by  Kapp  or  other 
phase  advancers.     He  had  been  working  lately  on  a  proposal 
which,    if  it   fulfilled   expectations,    would   enable   a   single- 
phase  cun-ent  of  any  periodicity  whatever  to  be  given  from 
the   seoondarj'   at  imity   power   at  a   vei-y   low   capital   coat 
with  high  efliciency,  with  a  perfect  balance  on  the  primary 
loads,  with  high  power  factor  in  the  primary,  and  absolutely 
without   any   moving    parts.      Assuming    that    the    inherent 
reaatance  of  Prof.  Walker's  balancer  could  be  kept  low,  it 
seemed  to  him  that  a  very  great  field  was  oix-ned  for  suck 
a  ma<".hine,  quite  apart  from   furnace  work,  and  he  ■n'ished 
it  every  success.     He  did  not  consider  that  the  eocpeiiment 
quoted  on  page  18  proved  that  the  balancer  could  deal  with, 
say,  a  motor  load  of  a  ixwi-  power  factor  (such  as  0.7)  and 
yot  give  tmity  power  factor  in  the  primary,   together  with 
a  balanced  load.    Per-haps  Prof.  W'alker  would  reply  to  that 
point,   and   al.so   say   how   the  capital   cofrt,  of   the   balancer 
compaaed   with   the  cost  of  a  aingle-phase  genei-ator  at  fihe 
generating  staition. 

Mr.  SAiERS  doubted  whether  such  a  machine  as  desci-ibed 
by  the  author-  would  be  found  efficient  in  pi-actice,  his  ob- 
jections being  based  on  the  fact  ttat  the  machine  was  a 
rotating  one. 

Mr.  Coats  disagreed  with  the  author's  claims  thait  superior 
regulation  could  be  obtained  vdtb  .single-phase  furnaces. 
To-day  three-phase  furnaces  were,  automatically  controlled, 
both  as  regai-ds  dip  and  current ;  the  statements  made  by  the 
author  in  this  respect  wei-e  not  at  all  correct.  The  additional 
expense  of  rotating  machinery  would  be  a  further  disad- 
vantage of  the  author's  scheme. 

Mr.  GiFFORD  sta.ted  that  all  the  original  Hercult  furnaces 
were  of  the  single-phase  type,  and  the  original  furnace  was 
stall  in  active  service  in  France.  A  departure  from  .single- 
phase  had  been  made  in  this  country  on  account  of  the  cost 
of  motor  converters.  In  his  ot>inion.  all  furnaces  up  to 
o  tons  capacaty  should  be  single-phase,  and  those  above, 
thre^phase ;  the  power  factor  also  had  an  important  bearing 
on  the  problem.  A  great  disadvantage  of  rotating  machinery 
was  its  high  cost.  The  risk  of  breakdown  should  noit  be 
too-gotten;  spare  parts  were  difficult  to  obtain  a,t  shoo-t  notice 
such  parts  were  not.  usually  carried  on  hand,  and  they  intro- 
duced higher  costs. 

Mr  Mercer  said  that  when  he  joined  the  Ministry  of 
Munitions  m  connection  with  electric  furnace  work  he  made 
the  djiscovery  that  the  best  results  were  claimed  for  everv 
type  ol  furnace;  each  maker  claimed  that  his  own  particular 
make  ^"as  the  best.  There  were  many  good  furnaces  in 
this  country  domg  good  work;  he  gave  instances  where 
/U  tons  had  beeo  produced  by  one  furnace  with  a  con- 
sumption of  220  umts  per  ton,  and  another  case  of  180  tons 


pei-  moutii  with  a,  consumption  of  1,035  units  jxir  ton,  On 
the  face  of  it  these  results  seemed  goo<l,  but  accurate  and 
fair  comparisons  could  only  be  ari'iv<'d  a.t  after  careful  oon- 
eidei-ation.  One  had  to  consider  what  the  funiaoe  \vaa 
actually  doing,  whether  it  was  merely  melting  mcitjil,  or 
melting  and  iiefiniuf^.  He  said  that  the  smallesit  funia<'e  in 
this  countiy  had  a  captwaity,  of  i  ton ;  he  had  ixM-sonally  in- 
spected prdctiially  every  cicctric  furnace  a.t  work  in  this 
country,  and  he  thought  on  the  whole  the  3-ton  fm-na** 
gave  the  beat  results.  A  grea.t  deal  of  trouble  had  been 
experienced  with  the  bottom  eleciixide  and  the  \\'ater  con- 
nection ;  much  astonishment  would  be  expressed  woi^o  the 
actual  number  of  breakdowns  known  that  ha<l  been  caused 
tliii>ugh  tlie  failure  of  wator  connci'taons.  With  rega.rd  to 
<'lec-ti-o<io  consumption,  he  saw  n<»  reason  why  all  furnaces 
.sliould  not  have  a  good  recoid'to  show  in  that  respect. 

Tlie  .\bTHOR,  in  reply,  s;iid  that  it  had  been  assimied 
that  the  single-phase  fui-naoc  could  only  have  one  ele<- 
ti-odc  at  the  top.  That  was  not  the  case,  and  there 
was  no  rea.son  a,t  all  why  such  furnaces  should  not  ha.ve 
any  number  of  top  electrodes  in  pairallel.  By  isuch  an  ar- 
rangement all  the  electrodes  would  be  at  the  same  voltage, 
and  there  would,  therefore,  Iw  no  fear  of  short  circuits 
between  them.  A  single-phase  funiaee  was  primarily  ih- 
tended  for  melting  purposes  and  not  for  refining.  One  had 
to  know  precisely  under  what  conditions  the  furnace  was 
to  work  and  what  it  actually  ha<l  to  do  before  its  advantages 
and   disadvanta.ges  could   be   pni-iMi-ly   di.scusscd. 


NEW   PATENTS  APPLIED  FOR,   1918. 

(NOT   YET   PUBLISHED.) 
Compiled    expressly    lor    this    journal    by    Messrs.    Sifton-Jonhs,    O'Dill    *no 
.Stephens    (successors    to    W.    P.   Thompson   &   Co.,  of    London),   CbartereH 
Patenl  Agents,  285,  High   Holborn,    London.  W.C.  ). 


C.    1-uk- 


10,340.    Time-lac    devices   for    t'LtCTRic    .\uiomatic    switch 
.'iTiU    \«  w    Switchgear    Construction    Co.      November    2.5lh. 

in,:i72.     .Method  of  magnifying  TELE-iRAPH  signals  by  .means  of  three  elK' 
TKouL  \ACLUM  DEVICES.     N.  P.  HiotoH  &  li.  H.  Shaughncssy.  November  25ll 

19,;j74      Electric   lamps.      E.    F.    Heath.      November   25th. 

19.388.    Accumulator    plates.     C.    P.    Elieson.      November    25th. 

19.399.     Electric  incandescent  lamps.     H.  Ozaki.     November  25tli. 

19.404.     Electrical  contact   makers.     J.    L.   Scott.     November   25lh. 

19,422.    Operating     and     tripping     mechanism     of     oil-  break     lllctkh 
switches.     R.   T.   Norton.     November  2()th. 

19,460.     Filaments    of    hiohly-refractorv    metal.     Weslinghousc    Lump    C 
November   26lh.      (U.S.A..    December    ]9lh.    1917.) 

19,465.     Means    for     generating     high-freguencv     electric    currents. 
Shoenberg.     November  26th. 

19,468.     Means    for     supporting     shade    of     electric    incandescent     lam 
L.    G.    Flory.      Novembei-   26th. 

19.491.  Sound   transmitting    instruments.     A.    Marr.      Novembtsr   2Gih. 

19.492.  Telephonic   head-piece   receivers.     A.    Marr.     November  20th. 
19,494.     Protective     devices     for     alternating-current    systems.       A. 

McColl.     November  27th. 
19,569.    Electric   couplings.     C.    W.    Saunders.      November   27th. 


19.630.  Sparking  plugs  for  internal-combustion  engines.  C.  K.  Shep- 
h'_-rd.     November  28th. 

19,649.  Means  for  controlling  speed  of  air-driven  dynamos.  G.  H. 
Trotter.      November   28th. 

19,050.  Means  for  regulating  speed  of  air-driven  dynamos.  G.  H. 
Trotter.      November   28th. 


19,075.  Current  regi;lators  for  alternating-current  electric  circuits. 
W.    Langdon-Davics   &    A.  «oamcs.     November   28th. 

19,728.  Electrical  transmission  of  synchronous  movements.  R.  Van 
Couwenberghe.      November   29th.      (France,    February   24th.    1916.) 

19,756.  Electrodes  of  electric  furnaces.  Soc.  Electro-Mctallurgiuue 
Francaise.      November    29th.      (France,    December    3rd,    1917.) 

19,759.  Protective  devices  for  alternating  electric  current  distribution 
SYSTEMS.      British    Thomson-Houston   Co    &    E.    B.    Wedmore.     .November   39th. 

19,777.  Automatic  quick-silver  switches  for  electric  fl.%t  irons.  Avanli 
Dansit    Elektro-Mekanisk    Fabrik    &    N.    F.    Nielson.      November   39th.    • 

19,785.  Apparatus  for  transforming  electrical  energy.  J.  E.  Calverley 
and    W.    E.    Highfield.      November   29th. 

19.792.  Shock-absorber  and  protector  for  electric  lamps.  J.  W.  Graham. 
November  30th. 


19,818.  Method  of  electrically  welding  iron,  steel,  brass,  &c.,  sti 
to  iron,    steel.    &c.     a.    E.    Franking.      November   30th. 

19,831.  Starting  resistances  for  electric  motors.  T.  .A.  D.  I.awt 
November  30th. 


PUBLISHED   SPECIFICATIONS. 

The    numbers    in    parentheses    are    those    under   which    the   specificat 
be  printed  aiTd   abridged,  and  all  subsequent  proceedings  will   be   take 
X917. 

14,197.  "  Electrical  starting  apparatus  for  internal-combustion  * 
BijUR   Motor  Lighting  Co.     November  24th,  1915.     (110,356.) 

14,582.  "  Thermo  regulators  and  alarms."  British  Thomson 
Co.    (General    Electric   Co.,    U.S.A.)     October  9th,   1917.      (120,412.) 

16,103.  "  Insulator  and  binder  for  telegraph,  telephone,  electric,  a 
wires."    A.    Spencer.     November  5th,   1917.     (120,418.) 

16,122.  *'  Constitution  of  the  magnetic  circuit  in  electric  ignition  : 
for  internal-combustion  engines."  Akt.  Ges.  Brown,  Boveri  et  Cu 
ary    12th,    1917.      (112,926.) 

16,202.    "  Electric    switches."    A.    Holt.     November   6th,    1917.    (1: 

16.223.  "  Electric  heating  and  cooking  apparatus  "  W.  H. 
November  7th.    1917.      (120.426.) 

16.266,  "  Magneto-electric  machines."  British  Tiiomson-Hoision 
V.   Vousc  &  A.  G.  Salisbur-,.     November  7th,  1917.     (120,431.) 
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ind  other 


20,433.) 
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TO  "ELECTRICAL  REVIEW"  READERS. 

Owing  to  the  continued  increase  in  the  circulation 
of  the  ELECTRICAL  REVIEW  in  recent  months,  an 
increase  which  has  become  accelerated  since  the 
signing  of  the  Armistice,  we  cannot  guarantee  that 
casual  copies  will  be  available.  The  only  way  to 
make  sure  of  securing  a  copy  regularly  as  issued,  is 
to  place  a  definite  order  with  a  newsagent,  or  else 
to  subscribe  direct  to  the  Publisher,  ELECTRICAL 
REVIEW,  4,  Ludgate  Hill,  London,  E.G.  4. 
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IJefore  our  ne.xt  i.ssue  makes  its  appearance  tlie  Christmas 
Festival  of  iiinetcen-eischteen  will  have  been  celebratetJ. 
Five  years  have  passed  away  since  this  world  was  privi- 
leged 10  spend  its  Ynletide  amid  circumstances  suggestin<r 
that  there  was  Peace  on  Earth.  Even  then  the  nations, 
save  ourselves  and  our  trans- Atlantic  cousins,  were  armed 
to  the  teeth.  And  now,  after  the  agony  and  loss  of  long 
years  of  war,  we  are — if  not  actually  at  Peace  again, 
approaching  it. 

Each  Christmas  during  the  war  has  revived  in  our  ears 
the  message  of  that  company  of  angels  of  nigh  two  thousand 
yeare  ago.  At  times  it  seemed  as  though  the  echo  of  that 
njessage  was  the  marching  of  new  armies  and  the  thunder- 
ing of  thousands  of  guns.  Could  it  be  that  these  were  the 
means  of  bringing  in  those  peaceful  days  of  which  the  angels 
sang  .'  So  has  it  proved  to  be,  and  now  the  carols  of  a  new- 
Christmas  sound  sweeter  far  than  those  of  Christmases  long 
since  enjoyed — for  by  reason  of  these  latter  years  of  suffering, 
distress,  and  gnawing  anxiety,  we  have  been  brought  out  of 
the  period  of  darkness  and  death,  with  victory  so  definite  foi- 
the  cause  of  Righteousness,  that  we  are  nearer  to  the  era  of 
International  Amity  than  for  generations  past.  We  have 
lieen  fighting  to  bring  to  an  end  all  war  between  the  nations, 
and  we  have  arrived  at  a  stage  where  the  skilful  negotia- 
tions of  Peace  plenipotentiaries  will  reveal  and  test  the 
sincerity  of  such  a  determination,  and  will,  to  a  large  extent, 
decide  whether,  or  how  far,  it  iies  within  human  power  to 
ensure  the  attainment  of  so  great  an  end.  In  God's  name 
we  hope  such  an  issue  may  be  found  possible  as  will  save 
our  children  from  the  works  of  those  who  delight  in  insen- 
sate destruction,  but,  high  as  our  hopes  may  rise,  how  blind 
we  should  be  if  we  ignored  the  signs  that  there  has  been  no 
magic  change  wrought  in  the  heart  of  humankind.  If  the 
crushing  out  of  the  spirit  of  proud  and  barbarous  militarism 
meant  the  uprooting  of  all  human  hate  we  miglit 
indulge  in  optimistic  visions  of  millennial  days,  but  do  the 
evidences  of  the  moment  within  this  and  other  lands  not 
shake  our  confidence  and  counsel  walking  warily?  We 
have  won  what  we  fought  for  internationally,  and  in 
celebrating  that  grand  result  this  Christmas  time,  what  we 
need  more  than  we  ever  did  before  is  an  imparting  of  the 
true  Christmas  spirit  in  the  relations  between  man  and  man 
within  the  nation.  We  have  all  borne  sacrifices  for  a 
Common  Cause  against  a  foe  without ;  now  we  must  all 
bear  sacrifices,  practise  self-abnegation,  join  interests  har- 
moniously, for  the  Common  Good  within. 

A  hundred  thousand  men  are  travelling  homeward  by 
\arious  rout«s  to  settle  down  to  peaceful  avocations. 
Round  many  a  fireside,  as  unrationed  flames  leap  upward, 
there  will  swell  again  the  happy  laughter  of  the  re-united 
circle,  checked  betimes  by  sacred  memory  and  by  rising 
tear.  "  Over  there "  millions  of  men  still  stand  at  the 
ix)st  of  duty,  but  neither  for  them  nor  for  theirs  at  home 
will  the  hardness  or  the  uncertainty  be  the  same  as  at 
'  'tber  war-time  Christinasses.  Over  here,  for  the  fii-st  holiday 
season  for  a  long  time  past  the  war-works  may  stand  idle, 
for  munition  workers'  holidays,  it  is  announced,  are  per- 
missible everywhere.  There  is  anxiety  in  many  minds,  it 
is  true,  because  the  end  of  the  war  brings  expectation  of 
unemployment,  but  a  generous  State  in  recognition  of  their 
war-time  service  has  provided  for  unemployment  insurance 
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giving  thera  time  to  transfer  or  to  look  around.  Pi-obably 
some  of  the  great  factories  which  are  changing  over  to  Pei»ce 
production  will  not  be  so  silent  as  is  imagined,  owing  to 
the  holiday  week  being  availed  of  to  get  ready  for  altered 
operations.  The  hospitals  at  home  and  abroad  are  still 
occupied  by  sick  and  wounded  men  who  caimot  get  back  to 
the  family  circle,  and  there  are  amongst  us  many  thousands 
of  Colonials  and  Americans  for  all  of  whom,  no  doubt,  we 
shall  have  a  place  in  our  hearts. 

For  all  of  us,  however,  it  will  be  the  Christmas  of  the 
Armistice  preceding  the  Great  Peace  ;  and  the  freedom  from 
strain,  the  opportunity  for  rest,  the  occasion  for  fraternising, 
should  afford  such  a  season  as  has  never  in  living  memory 
been  spent. 

Immense — almost  overwhelming — are  the  t^vsks  that  lie 
awaiting  us  in  the  days  that  follow.  Let  this  respite  be  so 
employed  as  to  prepare  us  the  better  for  those  responsi- 
bilities, and  for  their  fulfilment  in  the  spirit  which  marks 
the  season  of  the  coming  of  the  greatest  message  that  was 
ever  brought  to  our  Humanity. 


which  was  distributed  broadcast  to  all  members  of  Parlia- 
ment, and,  secondly,  when  withdrawing  the  charge,  in 
shabbily  throwing  the  onus  of  its  action  ujion  one  of  its 
own  members.  The  Council  has  given  an  exhibition  of 
impulsiveness  and  instability  which  is  not  a  pleasing 
spectacle,  and  will  certainly  not  add  to  its  prestige. 


Whilst  going  to  press  last  week,  we 
Proceedini!'<!  received  a  copy  of  the  Report  on  National 
Electricity  Supply  which  was  adopted  at 
the  general  meeting  of  the  Incorporated  Municipal  Electrical 
Association  last  month,  and  an  abstract  of  the  Report 
appeared  in  our  last  issue.  It  will  have  been  noticed 
that  it  consists  mainly  of  qualified  endorsements  of  the 
conclusions  arrived  at  by  the  Committee  of  the  Board 
of  Trade,  mingled  with  explanatory  comments,  which 
seem  somewhat  superfluous  ;  of  what  use,  for  instance, 
is  it  to  inform  the  Committee  that  the  16  districts  are  not 
16  power  stations  ?  Or  to  explain  to  the  Committee  that  its 
report  does  not  contemplate  the  shutting-down  of  all  existing 
power  stations  ?  When  all  such  redundancies  are  cleared 
away,  together  with  the  expressions  of  approbation,  there  is 
very  little  left  in  the  way  of  criticismor  suggested  amendment. 
Perhaps  the  most  notable  proposition  is  that  which  demands 
the  complete  exclusion  of  the  representatives  of  companies 
from  the  District  Boards — a  remarkable  proposal,  which 
seems  to  have  been  prompted  by  the  memorandum  of  some 
of  the  North-Eastem  Municipalities,  upon  which  we  recently 
commented.  Seeing  that  the  companies,  which  conduct 
one-third  of  the  industry  of  electricity  supply,  are  endowed 
with  statutory  powers  to  carry  on  their  business,  and  are, 
therefore,  recognised  by  Parliament  as  public  service  cor- 
porations, it  is  difficult  to  understand  why  they  should  thus 
be  deprived  of  a  voice  in  the  control  of  the  industry,  while 
large  consumers  are  to  be  admitted  to  representation  on  the 
District  Boards.  Is  it  fully  realised  that  the  companies' 
undertakings  are  owned  by  shareholders,  who  are  in  some 
cases  very  numerous,  and  have  risked  their  own  capital  in 
the  business,  while  the  ratepayers  and  large  consumers  who 
are  to  be  put  in  authority  over  them  have  not  done  so  ? 
We  do  not  see  how  this  demand  can  be  reconciled  with  the 
principles  of  British  justice.  Most  of  the  other  suggestions 
are  echoes  of  the  I.M.E.A..  meeting  of  June  last,  and  there- 
fore lack  novelty.  While  we  regard  the  Report  of  the 
Association  as,  on  the  whole,  a  weak  production,  reflecting 
little  credit  on  its  authors,  we  are  glad  do  see  that,  at  any 
rat«,  with  the  exception  above  noted,  it  is  not  contaminated 
with  the  reactionary  spirit  which  pervaded  the  memo- 
randum of  the  N.E.  Counties ;  on  the  contrary,  it 
cordially  recognises  the  merits  of  the  proposals  contained 
in  the  Board  of  Trade  Report,  and  endorses  the  broad 
principles  upon  which  it  was  based. 

We  have  so  often  commended  the  Council  of  the  I.M.E.A. 
in  the  past  for  wise  and  well-balanced  judgment  that  we 
may  justly  claim  the  right  to  criticise  its  errors,  and  it  is 
with  regret  that  we  must  thus  characterise  its  recent  actions 
in  connection  with  the  granting  of  sanctions  for  extensions 
— first,  in  bringing  a  comprehensive  charge  against  the 
Ministry  of  Munitions  without  (\\}e  deliberation— a  charge 


Trade  Union 
Autocracy. 


The  decision  of  the  contrc>Ilers  of  the 
Union  of  Licensed  Vehicle  Workers  Lo 
withdraw  all  public  road  vehicles  from 
service  in  London  after  4  o'clock  on  Christmas  Day  will  be 
received  with  dismay  by  the  many  holiday-makers  who 
rely  upon  such  conveyances  for  the  means  of  visiting 
their  friends  on  this  great  national  festival — the  first 
"  Peace  Christmas  "  for  five  long  years.  We  do  not  grudge 
the  workers  their  share  of  the  holiday,  if  they  prefer  to 
seek  their  own  pleasure  rather  than  to  remain  on  duty  and 
thus  to  minister  to  the  happiness  of  hundreds  of  thousands 
of  their  fellows.  Those  who  will  suffer  most  will  obviously 
be  the  less  well-to-do,  but  all  classes  will  share  more  or  less 
in  the  inconvenience  that  will  be  inflicted  on  the  public  by 
the  action  of  the  Union  autocrats.  In  point  of  fact,  of 
course,  the  workers  themselves  are  not  resjwnsible  for  the 
high-handed  action  of  their  leaders  i^  arrangements  had 
already  been  made  for  voluntary  service  on  Christmas  Day, 
which  would  have  provided  acceptable  compensation  for 
those  who  chose  to  remain  on  duty,  whilst  enabling  others 
to  participate  in  the  celebration  of  the  festival.  The  with- 
drawal of  the  services,  therefore,  is  not  necessary  to  this 
end  ;  appai'ently  it  is  merely  a  demonstration  of  the  auto- 
cratic powers  of  the  Union  leaders.  But  Nemesis  awaits 
the  Union  which  arouses  the  wrath  of  the  public  ;  that 
great  silent  body  may  accept  the  situation  with  indulgent 
good  humour — but  when  it  is  stirred  to  action,  no  Union 
can  prevail  against  it ;  public  opinion  is  a  certain  winner, 
as  some  of  our  quondam  strike  leaders  have  learnt  from 
bitter  experience. 

The  Times,  commenting  on  this  subject,  recalls  the 
downfall  of  Mr.  Burns  under  such  circumstances,  and 
remarks  that  "  many  other  leaders — or  raisleaders — have 
had  a  similar  experience  ;  and  many  more  will  learn  the 
lesson  in  their  time.  There  are  signs  that  sundry  Unions, 
intoxicated  by  facile  successes,  are  being  led  on  to  dangerous 
experiments  in  high-handed  action  against  the  public.  An 
instance  was  reported  yesterday.  The  secretary  of  the 
Electrical  Engineers'  Union  was  said  to  have  stated  that 
the  supply  of  electricity  would  be  cut  off  from  London  if 
Oerman  prisoners  were  not  removed  from  a  certain  farm 
within  14  days.  That  is  to  say,  this  Union  will  deprive 
London  of  light,  power,  and  traction  if  the  Government  do 
not  obey  its  orders  in  a  matter  with  which  the  Union  has 
nothing  whatever  to  do.  Obviously  the  same  threat  may 
be  applied  to  any  arbitrary  purpose  whatever,  and  if  it 
succeeded,  London  would  be  at  the  mercy  of  an  irresponsible 
dictator.  But  the  inhabitants  are  a  little  tougher  than 
that.  The  Germans  thought  they  could  frighten  London 
into  forcing  the  Government  to  surrender.  They  were 
mistaken,  and  the  attempt  recoiled  on  themselves.  So  will 
it  be  with  anyone  else  who  attempts  to  intimidate  the  public 
of  London." 

We  entirely  agree  with  this  view,  but  are  glad  to  learn 
that  the  alleged  threat  of  the  Electrical  Trades  Union  was^ 
entirely  unauthorised,  and  is  repudiated  by  the  secretary  of 
the  London  Branch. 

Whilst  going  to  press  we  learn  also  that  the  Vehicle 
Workers'  Union  has  agreed  to  recommend  its  members 
to  volunteer  to  run  a  number  of  omnibuses  on  Christmas 
evening,  but  apparently  there  will  only  be  a  very  few,  and 
the  tramways  will  be  idle  altogether,  so  that  the  inconveni- 
ence to  the  public  will  be  very  serious.  Similar  conditions 
are  reported  from  provincial  centres,  in  many  of  which  the 
transport  services  will  be  at  a  standstill ;  but  the  effect 
will  be  felt  most  severely  in  London,  owing  to  the  greater 
distances  to  be  traversed  in  our  oypr-grown  Metropolis. 
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THE    ELECTRIC    TRACTION    RETURN    CIRCUIT. 


By    A.    JOHNSTON,    A.M.I.E.E. 


In  direct-current  traction  systems  the  length  and  size  of 
the  feeders  are  usually  determined  by  the  fall  in  voltage 
allowable. 

On  the  positive  side  of  the  system,  a  loss  of  1()  per  cent, 
in  the  voltage  is  frequently  considered  as  being  the  maximum 
whii-h  should  be  permitted  for  satisfactory  working,  while 
the  Boiird  of  Trade  has  fixed  7  %olts  as  the  maximum  drop 
in  potential  which  should  take  place  between  any  two  points 
on  the  rails. 

There  is  no  great  difficulty  in  keeping  within  any  reason- 
ably prescribed  limit  on  the  positive  side  without  undue 
expense,  it  only  being  necessary  to  correctly  proportion  the 
resistance  of  the  feeders  to  the  current ;  but  on  the  negative 
side,  when  the  traffic  is  heavy  or  the  route  is  long,  consider- 
alile  trouble  is  frequently  experienced,  and  several  methods 
are  adopted  by  engineers  to  surmount  it. 

It  is  usually  less  costly  to  increase  the  weight  of  the 
rails,  if  that  would  be  sufficient  to  reduce  the  fall  in  potential 
to  within  the  limit  without  the  rails  becoming  too  unwieldy : 
but  where  it  is  not  sufficient,  one  of  the  following  supple- 
mentary expedients  is  employed  : — 

An  uninsulated  copper  conductor  is  laid  between  the 
rails,  and  is  bonded  to  them,  for  a  certain  distance  from  the 
point  of  supply. 

An  insulated  conductor  is  connected  to  the  rails  at  one 
point  only,  which  is  some  distance  from  the  point  of  supply, 
and  the  other  end  is  connected 
to  the  negative  terminal  in  the 
supply  station. 

An  insulated  conductor  is 
connected,  as  in  the  previous 
case,  to  the  rails  at  a  distant 
point,  but  the  other  end  is 
conveyed  to  the  negative  ter- 
minal of  a  small  auxiliary 
generator  or  "  negative  boos- 
ter." 

The  field  magnets  of  the 
negative  booster  are  excited, 
either  by  being  connected  in 
series  with  the  positive  feeder 
which  feeds  the  section  nearest 
the  point  where  the  negative 
feeder  is  connected  to  the 
rails,  or  alternatively,  the  machine  is  a  simple  series 
generator  placed  in  series  with  the  negative  feeder. 
The  former  method  has  the  disadvantage  that  the 
current  in  any  single  positive  feeder  is  seldom  pro- 
portional to  the  fall  of  potential  at  the  boosted  point,  since 
frequently  the  current  from  other  feeders  returns  by  the 
same  rails. 

To  examine  these  methods  of  dealing  with  the  problem  a 
hypothetical  single  section  of  tranjway  will  be  considered 
the  length  of  which  from  the  terminus  to  the  point  of 
supply  is  X  miles,  over  which  a  regular  service  of  cars  is 
run  requiring  a  amperes  per  mile,  the  current  being  assumed 
to  increase  regularly  from  zero  at  the  terminus,  to  xu 
amperes  at  any  point  .'•  miles  from  the  terminus  instead  of 
increasing  in  steps  at  each  car,  this  way  of  dealing  with 
tlie  subject  being  convenient  for  general  calculations, 
though  not  quite  so  accurate  as  the  former  method  when 
reliable  data  are  available.  The  resistance  of  the  rails 
per  mile  is  r  ohms  over  the  whole  route.  As  a  numerical 
example,  and  in  the  curves,  the  following  values  are  taken  : — 
The  length  of  the  route  is  six  miles,  which  is  laid  with  a 
double  set  of  rails  weighing  80  lb.  per  yard,  the  four  of 
which  bonded  together  would  have  a  resistance  of  about 
•(IK;  ohm  per  mile.  A  service  of  single  cars  is  run  at 
interval?  of  six  minutes  in  each  direction,  the  average 
current  per  car  being  20  amperes  and  the  average  speed 
eight  miles  per  hour.     Thus — 

X  =  6,  /•  =  -OIC,  and  a  =  32. 
In  order  to  provide  for  abnormal  conditions  the  maximum 


permissible  difference  in  potential  between  any  two  points 
on  the  rails  is  taken  as  5  volts  =  v. 

If  the  rails  alone  are  used  as  the  return  conductor  it  is 
evident  that — 


ilvjiLr 


and  V  =  31  — 


in  which  the  value  of  ji  will  depend  on  whether  the  poten- 
tial of  the  rails  is  considered  to  be  zero  at  the  terminus  or 
at  the  point  of  supply.  Assuming  it  to  be  so  at  the  latter 
place",  then  m  =  i  wr  x-,  so  that  the  potential  at  any  point 
./■,  V  =  ^  ar  (x^  —  x^).  and  at  the  terminus  where  x  =  0, 


V  =  ^  ar  x-" 


(1) 


which  formula  is  applicable  to  any  simple  section  of  electric 
tramway  or  railway  :  the  curves  in  fig.  1  show  the  values  of 
V  and  the  current  through  the  rails  at  any  point  x  along 
the  route. 

If  the  rails  are  assisted  by  an  uninsulated  conductor 
bonded  to  them  at  frequent  intervals,  running  either  the 
whole  length  of  the  route  or  part  of  it  nearer  the  point  of 
supply  where  the  current  density  is  greatest,  it  will  be 
equivalent  to  reducing  the  rail  resistance  to,  say,  E  ohms 
per  mile. 

If  this  conductor  starts  at  .;■  =  Y  its  length  will  be 
X  —  Y,  and  the  voltage  curve  from  y  to  x  will  be  v  = 
Jj  r/  R  x'  —  T,  rt  R  X?,  and  treating  the  section  to  Y  by  itself. 


Fig.  1. — Voltage  Curves,  Rails  alone. 


Fig.  2.— Voltage  Curves,  Rails  assisted. 


the  voltage  at  any  point  =  v  =  h  f  >'  y-  —  ^  c  r ./-,  so  that 
the  voltage  at  the  point  x  =  0  will  be — 

v  =  /    —  a  ux(/x  +  I    —  n  r  x  d  x, 
from  which — 

v  =  ^  rt  R  x^  +  i  (I  r  Y-  —  .\  a  R  Y-....         (2) 
The  full-line  curve  in  fig.  2  shows  v  in  this  case,  in 
which  the  resistance  per  mile  of  the  uninsulated  conductor 
is  assumed  to  be  •032  ohm. 

If  the  resistance  of  the  supplementary  conductor  in  (2) 
is  /  ohms  per  mile,  then  (;•  -|-  /)  r  =  rl,  and  rejecting  R 
from  (2)  it  will  be  found  that — 

f  =  {x  r  -  \a  »-2  Y2)/(i  a  r  x-  -  v). ...     (3) 
When  an  insulated  conductor  is  laid  from  Y  to  x  to  assist 
the  rails,  no  booster  being  used,  and  the  current  A  return- 
ing through  the  negative  feeder  is  less  than  a  Y,  then  v 
will  be  the  sum  of — 

r,  =  }j  a  r  Y^,  the  fall  over  the  section  to  y, 
/•„  =  («  Y  —  a)(x— y)  r,  the  fall  over   the 
section  (x  —  y)  due  to  the  current 
{a  Y  —  a),  and 
/■g  =  ^  a  r  (x  —  y)-,  the  fall  over  the  section 
(x  —  y)  due  to  the  current  received 
between  x  and  y. 
Hence  v  =  h  a  r  x^  —  r  a(x  —  y).  ...     (4) 

The  final  voltage  at  the  terminus,  when  an  insulated 
negative  conductor  is  used,  is  the  same  as  when  the  con- 
ductor is  uninsulated,  assuming  the  same  sectional  area  in 
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both,  but  the  voltage  curve,  shown  dotted  in  tig.  i*,   is 

somewhat  higher  between  Y  and  X. 

If  a  booster  is  employed,  and  the  current   A  is  greater 

than  flV,  it  is  evident  that  the  current  passing  through  the 

rails  will  be  zero  at  some  point  between  x  and  y.     Let  that 

point  be  m  miles  from  tiie  terminus  ;  then  it  is  clear  that 

III  =  AJd  and  that  v  may  be  considered  t<i  l)e  the  sum  of 

three  simple  se<'tions,  viz.  : — 

/■a  =  i-  /'/•  (X  —  AJa)-  from  m  to  the  supply  point : 
/•(,  =  £—  ar  (A/rt  —  y  y  from  //;  to  y  :  and 
/•,.  =  i  nr  y'  from  Y  to  the  terminus. 

From  whicli  v    =  (4),  which  is  therefore  true  whether  .v 

is  greater  or  less  than  i/\\ 

From  (4)  it  is  clear  that  the  current  wliii-h   must  be 

abstracted  from  the  rails  at  the  point  y  is — 


A  =  (i  ,/  /■  X-  -  v)/,-  (X  -  Y), 


(■•) 


and  the  problem,  therefore,  is  the   best  means  of  removing 
this  current,  which  is  ]ilotted  with  regard  to  Y  in  fig.  1. 

If  the  resistance  of  the  insulated  negative  feeder  is  ^s-  ohms 
per  milt',  then  the  current  whicli  will  return  by  it,  without 
a  booster,  will  be  due  to  the  difference  in  potential  between 
X  and  Y,  which  is — 

r  ^  ^  a  r  (x-  —  Y^)  —  c  r  (x  —  y), 
and  the  resistance  of  the  feeder  is  .s  (x  —  y), — 
so  that  '    c  =  h  (I  r  {x  +  y)/(s  +  *■) ; 
substituting  this  value  for  a  in  (4), — 

V  =  (h  a  /•  x«  -  i  a  r"-)  (x-'  -  Y^)l{s  +  /).  ((i) 

From  (6)  s  =  /  in  (3)  showing  that  there  is  no  advantage 
in  insulating  a  negative  feeder  when  laid  parallel  to  the 
track  if  no  negative  booster  is  used,  though  in  practice  it 
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Fig.  3 — Anncal  Cost. 

is  seldom  possible  to  predict  events  and  conditions  with 
any  exactitude,  and  it  is,  therefore,  advisable  in  nearly  all 
cases  to  lay  an  insulated  cable  for  this  purpose,  as  any 
increase  in  v  can  be  dealt  with  by  the  installation  of  a 
negative  booster. 

When  a  booster  is  used,  it  is  easily  seen  that  the  current 
which  will  return  by  the  negative  feeder  will  be — 

C  =  \a  r  (X  +  y)/(s  +  r)+  u\{s  +  rXx  -  y),    (7) 
where  /'  is  the  effective  voltage  of  the  booster,  and  substi- 
tuting this  value  for  a  in  (4) — 

V  =  i  (irx'^—ha  r-(x-  —  Y-jj(s  +  r )  —  /■  u.{s  +  /•).     (s) 
Comparing  (1),  (6),  and  (8),  it  is  seen  that  the  effect  of  the 
negative  feeder  is — 

B  =  -  i  «  f-  (x2  -  \"-)\(h  +  r), 
and  of  the  booster  alone  is  D  =  —  /•  //  (s  +  /■),  so  that  if 
it  is  found,  where  an  insulated  feeder  is  already  installed, 
that  the  fall   in  potential  is  too  high  by  d  volts — that  is, 
(C)  =  .5  +   D  without  a  booster,  then  the  effcrUri'  rnltmio. 


of  the,  booster  required  will  be  «  =  —  d(s  +  r)//"  since  d  =  — 
/•  u'fs  +  rj,  and  the  current  will  be  a  in  (5). 

The  annual  cost  of  an  insulated  negative  feeder  may  be 
taken,  with  a  fair  degree  of  accuracy,  to  be  proportional  tx) 
its  weight.  Thus  if  K  is  a  fraction  representing  the  annual 
cost  of  one  mile  of  feeder  having  n  resistance  of  1  ohm,  then 
the  annual  cost  of  the  feeder  is  represented  by — 

K  (x  —  y)/.s,  or  inserting  the  value  of  ,s'  in  (3) — 

I,,   —   K  (X    —   \)S  =  (K   X    V   —   h  I'   >■   K    X-   —   K    Y    V     + 

\  H  r  K  Y  x-)/(i  a  /•'  y)-—  V  ;■), 
and  by  differentiating  with  regard  to  y,  the  \alue  of  v  that 
will    make  d  \.Jii\  =  (i,  or  will   make  the  annual  cost  a 
minimum,  is — 

X  -  V  =    v-x^ -^iTfo-.  ...         (!l)      ' 

Taking  k  at  1,K80  pence,  the  annual  cost,  l,  of  the 
insulated  negative  feeder  is  sliowij  in  fig.  3. 

The  cost  of  the  booster  may,  for  snuvll  machines,  be 
considered  as  being  proportional  to  its  output,  and  if  H  is  a 
fraction  representing  the  annual  cost  ]ier  watt,  then  the  total 
ainiual  cost  may  be  written  H  c  ;/.  H  must  be  evaluated 
by  taking  all  sources  of  loss  and  cost  into  account,  such  as 
the  interest  and  depreciatiim  on  the  capital  cost,  the 
overall  efficiency,  the  hours  run  per  annum,  the  watts  taken 
to  run  the  machine,  the  value  of  the  energy  used,  Ac. 
In  the  curve  h  =  6-4.5. 

Let  the  annual  cost  of  the  booster  and  negative  feeder 
combined  be  L,,  =  h  c  u  +  k  fx  —  v)  .s%  then  from 
(."))  and  (S)— 

r,||  =  H  (i  a  r  x-  —  vXi  «•  «  x-  +  h  a  r  Y-  —  v  — 

"v.sO/'(x  -  Y)+  K  (X  -  v).s, 

and  by  differentiating  L„  with  regard  to  .v,  the  value  of  •>>• 

that  will  make '/  Li,/'/  s  =  0,  or  will  make  Lu  a  minimum  is — 

•s  =  v/(k7h)  (X  -  Y)  r\{\ar  x^  -  v),       (fO) 
and  the  current  density  per  sq.  in.  in  the  feeder,  from  (5 
and  (10)  will  be— 

,/,  =  v/k/-043   ^  H. 
Again,  from  (5),  (8),  and  10) — 
^-   =  =  ^i,^'§^^(\/^  (-  V)  +  U  .  Y=  -  v)  + 

(h  (I  r  x2  -  V)  K 


V! 


and         f/L|,|/'/Y  =  0,  whenx— Y=  v' X-'  — 2  v/a/-.     (9) 

From  these  results  the  following  rule,  independent  of 
the  controversial  values  of  H  and  k,  is  obtained  : — 

The  most  economical  length  of  a  traction  negative  con- 
ductor is  equal  to  the  square  root  of  [the  route  length 
squared,  —  10  divided  by  the  product  of  the  amperes  per 
mile  into  the  track  resistance  per  mile]. 

This  rule  assumes  the  limiting  potential  difference  v  to 
be  ">  volts. 

From  (1)  the  longest  length  of  line  which  can  be  worked 
without  assisting  the  rails  is  x  =  ^i  vja  r  and  also  the 
longest  line  possible  with  a  single  booster  and  feeder  is 
X  =  3  s/2  vja  r.  In  the  latter  case,  according  to  the 
rule  given,  the  most  economical  length  of  the  negative 
feeder  isx  —  y=v/8v/2  vjo-  r,  but  it  is  evident  that 
two-thirds  of  the  total  current  sent  out  to  the  line  must  be 
returned  by  the  feeder  and  that  the  length  of  the  feeder 
must  be  2  s/  2  xj/i  r,  so  that  the  most  et^onomical  length 
cannot  be  used  with  a  line  of  this  length  ;  in  fact,  the  rule 
is  not  applicable  to  any  line  where  x>   V  .5  V  '^  vja  r. 

Examining  the  curve  L,,,  in  fig.  3,  which  shows  the  annual 
cost  of  the  booster  and  feeder,  it  will  be  seen  that  it  is 
almost  flat  until  the  value  of  x — y  becomes  too  small  for 
practical^urposes,  and  that,  therefore,  a  considerable  amount 
of  variation  from  the  correct  length  will  make  very  little  dif- 
ference in  the  annual  cost,  but  it  must  be  borne  in  mind  that 
it  is  probable  that  during  many  hours  of  each  day  the  feeder 
alone  will  be  sufficient  to  keep  v  down  to  5  volts,  and  by 
inspecting  the  curve  L„  the  annual  cost  of  a  negative 
feeder  alone,  it  will  be  seen  that  a  sharp  rise  takes  place 
fairly  near  on  each  side  of  the  correct  length.  A  com- 
parison of  L,  and  L,„  emphasises  the  futility  of  installing 
unboosted  negative  feeders  from  a  financial  point  of  view, 
it  being  observed  that  the  curve  is  shown  reduced,  in  the 
former  case,  to  one-tenth  its  value. 
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THE    CONTRACTOR'S    APPRENTICE. 


By     DONALD    SMEATON     MUNKO. 


The  new  lingli&h  and  Scottish  Acts  decree  that 
every  I'ittie  Briton  must  attend  school  between  the 
ages  of  5  and  15,  and  thereafter  be  compelled  to  go 
to  continuation  day  classes  for  periods  which  shall 
aggregate  320  hours  per  annum  imtil  he,  or  she, 
is  18.  The  obHgatioii  to  attend  a  continuatlion 
school  is  not  to  apply  to  young  persons  above  16 
who  have  remained  until  that  age  under  full-time 
instruction  at  an  approved  school. 

The  scheme  is  going  to  cost  the  comitry  many 
milllions  a  year  for  the  maintenance  of  new  schools, 
colleges,  and  salaried  posts.  It  is  going  to  involve 
millions  of  millions  of  commercially  unproductive 
houTS.  \'et  if  the  future  mass  of  our  people  attains 
to  a  more  efficient  and  happier  life,  and  if  our  nation 
keeps  her  topmost  place  thereby,  then  surely  the 
money  and  time  will  be  well  spent. 

It  is  too  late  to  argue  that  England's  Shal:es- 
peare,  or  Scotland's  Bums  were  not  educational 
conscripts,  and  yet  did  pretty  well.  The  boast  of  the 
self-made  man  will  no  longer  be  heard  in  the  land — 
unless,  indeed,  he  hails  from  a  neighbouring  isle 
where  Education  Acts  will  probably  not  be  enforced. 

The  plan  is  too  big  and  serious,  however,  to  be 
joked  about.  It  is  a  duty  to  grapple  with  its  some- 
whait  disturbing  difficulties  and  develop  the  un- 
doubtedly good  elements  which  it  contains. 

How  can  we  best  apply  the  conditions  to  meet 
the  case  of  the  aspirant  to  electrical  engineering? 
There  will  always  be  a  class  whSch  will  continue 
preliminary  theoretical  training  at  technical  college 
or  university  till  well  on  in  the  twenties.  That 
section  will  not  be  affected  by  the  Acts,  except, 
possibly,  by  having  to  study  longer  or  liarder  to 
keep  relatively  ahead. 

Almost  all  divisions  of  the  eledtlrical  industn,-  re- 
quire recruits  of  sound  education. 

In  the  reconstructed  world  we  have  to  displace 
and  far  surpass  the  Mittel  Eiiropa  technically 
trained  man.  It  is  important,  therefore,  that  the 
bulk  of  OUT  apprentices  should  be  lads  who  have 
remained  at  school  imtil  the  age  of  16  or  17,  and 
have  thereby  acquired,  at  leasit,  the  habit  of  learn- 
ing. The  majority  of  this  dlass  will  quite  eagerly 
continue  their  theoretical  studies  in  the  evenings — 
till  well  on  in  their  teens. 

If  a  boy  displays  no  aptitude  for  study  whaitever. 
he  will  probably  want  to  be  released  from  school  at 
the  earliest  possible  age,  and  in  this  case  even,  the 
end  is  attaii^d  by  remaining  at  full-time  classes 
until  he  is  16.  Probably  he  himself  would  prefer 
to  secure  complete  freedom  thus,  to  the  alternative 
of  giving  up  six  hours  per  week  until  he  was  18. 
Under  "the  Acts,  therefore,  it  would  appear  that 
both  the  scholar  and  the  dunoe  would  choose  to 
attain  liberty  at  16.  The  former  would  then  be  free 
to  continue  his  classes,  and  the  latter  to  drop  them. 

It  is  not  quite  clear  from  a  first  reading  of  tlie 
clauses  wlielther  evening  classes  aix,  or  are  not. 
debarred  to  youths  under  18  who  have  remained 
at  school  until  16.  Surely  it  is  not  the  intention  to 
encourage  idle  evenings  at  that  most  critical  age. 
We  do  not  want  to  multiply  that  particular  kind  of 
imp  we  have  seen  going  aljout  in  war  time  with 
spats  and  a  fag. 

Eleatrical  engineering  holds  a  fascination  for  the 
foreordained  aspirant.  If  he  knows  he  cannot  com- 
mence his  apprenticeship  favourably  until  he  is  16, 
he  will  likely  work  all  the  harder  during  his  last 
year  at  day  school,  but  the  scope  of  the  industry  is 
so  varied  that  I  would  not  advocate,  as  an  absolute 
necessity,  that  no  apprentice  be  allowed  to  com- 
mence until  he  is  i6. 

The  type  of  boy  who  would  nowadays  etiter  a 
factorv'  at  14  should  sitill  be  allowed  to  do  so.  Every 


factory  will  have  to  pay  more  attention  to  "theboy's 
physical  and  mental  training.  Of  course,  many  of 
our  manufacturers  have  long  been  alive  to  this, 
and  find  that  it  pays  to  take  interest  in  their  youth- 
ful employes.  It  is  to  be  hoped  that  the  educa- 
tional authorities  will  interpret  the  Acts  with  some 
degree  of  flexibility.  It  would  be  a  pity  if  the  new 
arrangement  should  interfere  with  some  of  these 
excellent  schemes  wliich  have  been  proved  to  work 
well.  Some  are  so  complete  that  they  provide  not 
only  for  the  adolescent  stage  of  training,  but  carn- 
the  youth  on  to  the  universities  while  still  keeping' 
up  his  connection  with  the  works. 

In  other  divisions  of  the  electrical  field,  it  appears 
impracticable  to  employ  boys  in  an}'  number  who 
are  required  to  leave  their  employment  for  at  least 
320  hours  per  amiiun  to  attend  schools. 

In  contracting,  for  instance,  the  apprentices  are 
scattered  all  over  a  town.  One  day  a  boy  is  on  a 
ship  and  the  other  perhaps  down  a  mine.  Even  if 
the  territorial  range  of  his  alleged  duties  is  not  too 
extreme,  it  is  obvious  that  complying  with  the  Adts' 
requirements  is  a  much  more  onerorxs  business  for 
the  contractor's  as  compared  with  the  manufac- 
tiu"er's  boy.  In  some  cases  it  would  be  impossible 
to  fulfil  the  conditions.  In  most,  it  would  be  difficult. 
And  quite  evidently  the  contractor,  in  the  mass, 
would  sacrifice  many  more  hours  annually  of  pro- 
ductive work  than  the  manufacturers  would.  Again, 
as  a  class,  he  is  probably  less  able  to  bear  such  loss. 

It  seems  therefore  that  only  in  an  exceptional 
case  can  an  apprenticeship  with  an  electrical  con- 
tractor be  commenced  unless  the  boy  is  16  and  has 
attended  the  approved  day  coiu-ses  till  that  age. 

I  do  not  wish  to  suggest  tliat  the  peculiar  condi- 
tions under  which  the  contractor's  apprentice  serves 
should  act  as  a  preitext  for  his  employer  to  evade 
the  granting  of  facilities  for  continued  mental 
training.  Contractors  could  do  far  more  than  they 
have  done  by  way  of  bringing  out  the  abiUties  and 
improving  the  efficiency  of  their  apprentices.  The 
boys  have  been  liitherto  left  too  much  to  their  own 
devices.  The  masters  have  not  troubled  to  guide 
or  keep  in  touch  with  their  class  work.  Haphazard 
and  false  notions  of  electrical  theory  have  been 
easily  acquired,  and  bad  theory  has  resulted  in  de^ 
fective  practice. 

Employer,  workman,  and  apprentice  have  all, 
probably,  been  too  intent  on  the  pay  sheet,  and 
have  lost  sight  of  the  good  of  the  craft,  whiCili 
should  be  the  grand  binding  link  between  them. 

A  boy  may  owe  much  to  the  friendly  skilled 
tradesman  or  foreman  who  has  helped  him  tactfully. 
On  the  other  hand,  in  some  shops,  apprentices  have 
suffered  by  being  in'  the  company  of  that  Icind  of 
man  who  objects  to  having  what  he  calls  his  brains 
"  picked."  The  man  who  is  reluctant  to  impart  his 
knowledge  generally  has  a  g"ood  reason  for  his 
reticence.  In  most  instances,  however,  it  is  simply 
indifference  that  hais  put  the  drags  on  knowledge. 

What  we  want  to  do  now  is  to  makC'  every  ap- 
prentice realise  that  his  chance  has  come  and  is 
passing,  and  that  Yvith  a  slight  but  continued  effort, 
he  can  conquer  the  giants  on  the  path  and  find  the 
electrical  field  opening  out  before  him  with  mental 
delights  beyond  Elysia. 

I  do  not  think  that  the  employers  should  at- 
tempt to  interfere  with  the  methods  and  work  of 
the  profesisional  teachers.  Anj-thing  they  do  should 
be  superadded  to  the  curriculum  of  the  trained 
technical  theorist,  but  tlicire  are  ways  in  which  they 
might  peculiarly  help  the  aspirant  for  electrical  know- 
ledge.    These  might  be  extended  or  modified  later. 

My  first  proposal  would  be  that  in  each  town  the 
contractors    would    arrange    a    series    of    informal 
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lectures  on  an  approved  set  of  electrical  subjects. 
These  would  be  held  in  a  building  which  also  con- 
tained an  electHfcal  librarj'.  The  lecttoes  would  be, 
say,  of  one  hour's  duration,  and,  where  possible, 
would  be  illustrated  in  a  practical  fashion.  Ever}' 
available  apprentice  would  be  required  to  put  in 
attendance  at  two  of  these  per  week  for  six  months 
in  the  year.  There  would  be  no  examinalt4on,  but 
questions  would  be  encouraged.  Each  youth  would 
have  to  keep  a  notebook,  and  every  week  would 
show  what  new  set'  of  fact's  he  had  added  t'o  hite 
knowledge.  To  engrain  the  'habit  of  systemialtic 
note-taking  would  in  itself  greatly  add  to  efficiency. 

Probably  there  would  not  be  mucli  difficulty  in 
most  towns  in  finding  vbhmttleli's  from  among  the 
more  capable  employers  and  Iheir  foremen,  who 
would  prepare  and  give  each  a  short  set  of  lecJtures 
on  some  app(i-o\-ed  subject  in  which  they  were  nnore 
or  less  expert.  Those  who  undertook  the  work 
would  find  the  rubbing-up  of  great  benefit  to  them- 
selves. 

ThesTe  might'  be  a  set  of  two  or  three  lectures  on 
such  subjects  to  begin  with  as  "  primary  batteries," 
"bells,"  '"switches,"  "motor  connections," 
"heaters,"  &c.,  &c.  Such  ai  scheme  would  be 
quite  popular  if  enthuisaastically  fulfilled,  and  the 
boys  might  earn  tools,  or  badges — a's  the  Scouts 
do — for  proficiency  in  particular  subjects.  Holding 
such  practical  bi-weekly  meetings  under  the  charge 
of  practical  men  does  not  get  over  the  difficulty  of 
dealing  with  the  youths  who  are  on  a  counfry  job 
or  cannot  othenvi'se'  conveniently  attend.  Tlie  diffi- 
culty would  be  partly  met'  if  it  were  the  rule  not 
to  keep  the  .same  boy  away  for  a  period  of  more 
than  three  months  in  the  year. 

My  second  propoisal'  would  be  that  in  addition  to 
thie  lecfures,  a  card  system  of  teaching  elementary 
theory  he  applied  to  all  apprentices.  The  subject 
of  elementary  electricit'y  and  engineeri'ng  could  be 
treated  in  a  set  of  expressr\-e  paragraphs.  Thes« 
with  illustrations  and  simple  exercises  shouild  be 
attractively  printed  on  cards.  There  would  be  a 
card  for  every  week  of  a  boy's  apprenticeship,  and 
it  would  be  handed  to  him  each  w'eek-end.  No 
matter  where  he  was  employed  the  apprentice  would 
have  the  oppo'itimity  of  learning  each  week  a  pro- 
gressive serJes  of  facts  which  would  be  useful  to 
him.  This  "  constant  drip  "  plan  of  tieachihg  lia/s. 
of  course,  been  appHed  with  great  success  to  the 
teiaching  of  knguages.  It  has  even,  to  a  limnt'ed 
extent,  be'en  apphed  to  edectricaty.  Glover's  Al- 
manac gave  us  some  intermittent  flashes  of  this 
mode  of  instruction. 

I  feel  sure  the  method  wouild  well  repay  the 
small  outlay.  The  instruction  on  the  cards  would 
require  to  be'  cairefully  considered  by  a  good 
teacher,  who  also  knows  the  practical  work.  It  will 
not  do  simply  to  chop  up  some  existing  text  book. 

The  purpose  of  this  short  article  is  to  inform 
those  contractors  who  do  not  already  know  it — ■ 
that  their  apprentices  will  be  affected  by  thei  im- 
pending Enghsh  and  Scort/tish  Education  Acts. 

It  also  suggests  that  the  interests  of  the  craft 
as  a  whole  would  be  well  sened  if:  Fijrst,  appren- 
ticeship  starts  at  i6  at  earliest  afber  a  y^ear  of  special 
day-class  preparation.  Second,  if  emplovers  en- 
courage and  help  to  provide  facilities  for  lecture, 
library,  and  notebook-keeping  on  the  part  of  thteir 
apprentices.  Third,  if  a  course  of  card  training  in 
electrical  engineering  la.sting  250  weteks  be  given 
to  each. 

In  many  districts  now  tlie  apprentices  are  regi^ 
tered  by  the  local  trade  association,  and  the  final 
certificate  of  apprentiiceship  is  valued  both  by 
masters  and  men.  Such  certificate,  if  endowed  with 
marks  which  showed  that  suggested  courses  had 
been  taken  full  advantage  of,  would  indicate  that 
the  apprentice  was  progressing  into  the  statfe  of 
real  electrical  craftsmanship. 


CHARQINQ    ELECTRIC    TRUCK    BATTERIES. 


By  G.  J.  DUCKETT, 


Aboit  four  years  ago  I  had  to  make  provision  to  charge 
one  of  these  vehicles ;  as  they  are  of  very  low  voltage 
(usually  24  volts),  it  is  customary  to  install  a  motor- 
generator,  the  motor  taking  current  at  the  district  supply 
voltage — very  often  200  or  400  volts — and  the  generator 
giving  a  supply  at  a  pressure  up  to  50  volts. 

The  proprietors  of  the  tru«k  did  not  wish  to  go  to  the 
exixjnse  of  installing  a  rather  costly  charging  set,  as  the 
truck  was  purely  experimental  :  antl,  therefore,  it  was 
charged  off  the  supply  eoiiipany's  mains,  the  voltage  of 
which  was  250,  the  current  being  reduced  to  a  suitable 
amount  by  the  use  of  cast-iron  resistances. 

The  average  capacity  of  the  batteries  of  these  trucks  is 
approximately  240  ampere-hours,  and  the  normal  charging 
rate  is  45-60  amperes.  The  cost  of  charging  one  of  the 
trucks  would  therefore  be  : — 

250  volts  X  00  amperes/1,000  =  15  units, 
and,  at  2d.  per  unit,  would  be  15  x  2  =  2s.  Od.  per  hour, 
or,  for  a  full  charge,  it  would  work  out  at  exactly  10s. 

Now  if  the  supply  pressure  was  at  the  normal  truck 
battery  voltage,  the  cost  would  work  out  as  follows  (a 
24-volt  acid  battery  of  240  ampere-hour  capacity  would 
require  between  30  and  32  volts  tochargeit  at  a  (iO-ampere 
rate,  therefore  we  will  assume  that  the  average  voltage 
required  is  32)  : — 

32  volts  X   GO/1,000  at  2d.  =  3-8d.  per  hour, 
or,  for  a  full  charge,  the  cost  would  be   Is.  3^d.  approxi- 
mately, thus  showing  a  saving  of  Ss.  8^d.  when  compared 
with  the  250-volt  method,  and,  at  the  same  time,  obtaining 
exactly  the  same  results. 

Eventually  the  truck  so  proved  its  worth  that  it  was 
decided  to  install  a  motor-generator,  but,  owing  to  war 
measures,  we  now  found  that  we  were  unable  to  obtain  one  ; 


Fig  ].— Connections  fok  Charging  Battery  thbodgh 
Chanoe-oveh  Switch. 

also,  the  question  of  reducing  the  consumption  of  electricity 
cropped  up,  and  it  looked  at  first  as  though  the  truck  would 
have  to  be  put  out  of  commission  until  such  time  as  we 
were  permitted  to  obtain  a  motor-generator. 

Various  metiiods  of  charging,  however,  were  considered, 
and  we  eventually  solved  the  problem  by  using  the  negative 
return  circuit  of  a  motor  taking  a  fairly  steady  current  of 
40  amperes  at  250  volts. 

At  first  an  ordinary  change-over  switch  was  used,  as 
shown  in  fig.  1,  but  we  found  that  this  method  was  rather 
dangerous,  and  caused  somewhat  erratic  running  of  the 
motor  ;  so  an  automatic  contactor  switch  was  devised,  as 
shown  on  the  diagram,  fig.  2.  The  arrangement  operates 
in  the  following  manner  : — 

When  the  motor  M  is  running  directly  across  the  250-volt 
supply,  the  contactor  contacts  fc,  mc,  and  c,,  c^  and  c^  are 
closed,  but  when  the  battery  B  of  the  truck  is  ready 
for  charging,  the  plug  i"  is'  pushed  into  the  socket  s, 
after  which  the  push  Pj  is  pressed,  and  the  contactor 
coil  c  C  energises  the  contactor  magnet  c  sr  with  current 
from  the  battery  n.  On  releasing  the  push  p,  a  resistance 
Ri  is  inserted  in  the  contactor  coil  c  c,  but  the  pull  of  the 
coil  core  c  m  is  sufficient  to  retain  the  armature  A. 

The  contactor  contacts  f  c  and  M  C,  which  are  mechani- 
cally fixed  to  the  armature  A,  are  now  pulled  off  their 
respective  contacts   f,   and   Cj,   resulting  in  an  additional 
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resistance  f  r  being'  inserted  in  the  field  circuit  and  m  c 
making  contact  with  C,. 

The  current  which  is  being  taken  by  the  motor  m  now 
flows  to  the  battery  b,  thus  charging  it.  Under  normal 
conditions,  the  speed  of  the  motor  m  would  be  somewhat 
reduced  owing  to  the  loss  of  \oltage  due  to  the  opposing 
voltage  of  the  battery  :  but  this  reduction  in  speed  is  com- 
pensated by  the  resistance  f  r  which  is  now  inserted  in 
the  motor  field,  which,  of  course,  speeds  up  the  armature, 
and  by  adjustment  it  is  possible  to  obtain  exactly  the  same 
speed  as  was  originally  obtained. 

Owing  to  the  increase  of  field  resistance  the  armature  of 
the  motor  takes  approximately  25  per  cent,  more  current  to 
drive  it :  therefore,  the  current  passing  through  the  battery 
during    charging    will    be    50    amperes.       Although    the 


WALSALL     ELECTRICITY     SUPPLY. 
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Fig.  -. —  Diagram  of  Contactor  Coxxkctions  ior  Charging 
21-voLT  Batterv  from  250-volt  Mains. 

M  S,  Motor  starter  ;  M,  Motor ;  M  F,  Motor  field  ;  C  M,  Contactor  magnet  ; 
C  C,  Contactor  coil :  B  O,  Blow-out  coil ;  A,  Contactor  armature ;  F  C, 
Field  contacts;  Ci,  C^,  Fixed  contacts:  M  C,  Movable  contact;  C  S,  Con- 
tact adjusting  spring ;  Si,  Adjusting  nut ;  Pi,  "  On  "  Push  ;  Po,  "  Off  *'  push  ; 
F  R,  Aux  field  resistance ;  C3,  Fixed  contact  ;  O,  C,  C,  Movable  contact ; 
B,  Truck  battery:  I,  2,  3,  4,  5,  Terminals;  Ri,  Contactor  coil  resistance; 
I  N,  Insulation ;  A  P,  Armature  pivot ;  A  G;,  Air  gap  ;  A  G^,  Air  gap.| 

battery  is  receiving  a  charge  of  50  amperes,  the  actual 
increase  in  current  used  is  10  amperes,  and  the  cost  of 
charging  is  as  follows  : — 

10  amperes  x  250  volts/1,000  at  2d.  =  5d. 
per  hour,  or  Is.  8d.  per  complete  charge — a  saving  of  8s.  id. 
per  charge  when  compared  with  the  resistance  method. 

If  the  battery  is  fully  charged,  or  the  truck  is  required, 
the  push  Pj  is  pressed,  the  contactor  coil  c  if  is  de- 
energised  and  the  armature  a  dropped  off,  allowing  the 
"•ontacts  F  c  and  m  c  to  bridge  their  respective  contacts  f, 
and  C'|.  ^;-   -    ■ 

If  by  accident  or  otherwise  the  plug  p  is  withdrawn  from 
its  socket  s  before  the  push  p„  has  been  pressed,  the  con- 
tactor coil  c  M  is  energised  from  the  250-^olt  motor  supply, 
and  the  tension  spring  s  is  overcome,  and  the  contacts  (\ 
and  c^  are  open-circuited,  thus  cutting  off  the  main  supply 
to  the  motor,  and  at  the  same  time  preventing  serious  arcing 
nt,  the  jilug  and  socket  contacts. 

Thf  charging  arrangement  I  have  described  is  situated 
n.-ar  nn^  of  the  loading  stations-,  and  wp  find  it  is  not 
necessary  to  take  the  truck  out  of  tralTic  for  the  purpose  of 
'barging,  as  the  driver  of  tlie  vehicle  plugs  in  the  battery 
of  the  truck  every  time  he  has  a  few  minutes'  stop  during 
loading,  &c. 


Thi;  follouing  is  un  abstract  of  the  repoi-t  of  a.  Committee 
wliich  considered  cei-toiji  remarks  made  by  Goun.-  Talbot  at 
the  Council  meeting  on  November  VMh  with  legard  to  inter- 
i-uptious  to  supply  and  co«l  con-vuiuptiou  a.t  the  Birchills 
po\\er  station.  Coun.  Talbot  at  a  later  date  disclaimed  the 
broud  statements  wMcli  he  had  made.  The  reiwrt,  whicdi 
wys  adopted  by  the  Council,  stated  that  wbdst  the  stateineiits 
in  question  appead'ed  to  cast  a.  reflection  on  the  borough 
electn«l  engineer  ajid  his  staff.  Councillor  Talbot,  on  this 
aspect  of  the  matter  being  hrought  to  his  attention,  dis- 
claimed any  intention  to  cast  .such  a  reflection;  and  tihe 
Committee  placed  an  record  its  entile  confidence  in  Mr.  H. 
.\.  Huu-ie  and  his  staff.     The  reixirt  eontinued  :  — 

Interruptions  to  Supply. — ^In  connection  with  new  plant 
of  any  kind  difficulties  must  inevitably  arise- during  the  first 
months  of  working  which  might  reasonably  be  expected  to 
diminish  or  disapi)ea/r  in  course  of  time,  and  the  new  station 
at  Birciiills  had  not  been  free  from  such  dillioiilties.  The 
stoppages  which  had  occuiTed  were  not  wholly  or  even 
mainly  due  to  the  station  plant.  Sevei'al  ti-amway  s-toppages, 
tor  instance,  occurred  o^^^ng  to  the  breaking  of  tramway 
wire-s  and  consequent  short-oii'cuiting. 

During  the  past  three  months  there  had  been  altogether 
two  general  .stoppages  and  five  partial  stoppages.  Of  those 
seven  stoppages  the  most  serious  was  that  on  Saturday. 
September  '21st,  when  the  tramway  service  was  intearupted 
fVir  a  period  of  nearly  foirr  hours;  all  the  other  senioes, 
however,  were  maintained.  This  stoppage  was  due  to  an 
insufficient  sui>ply  of  town's  water,  cau.?ed  by  the  breaking 
that  day  of  one  of  the  South  Staffordshii-e  Water  Co.'s  mains. 
That,  however,  would  not  have  caused  an  interruption  had 
it  not  happened  to  coincide  with  a  date  when  one  of  the 
turbo  sets  was  being  overhauled.  AiTangements  had  since 
been  made  whereby  the  supply  would  be  maintained  even 
in  the  extremely  unlikely  event  of  such  a  coincidence  again 
hapijcning. 

Of  the  other  six  stoppages,  one  w;i.s  due  to  the  2.5U-KW. 
ti-amway  rotaxy  converter  at  Darwall  Street  sub-station  being 
too  iuiall  to  deal  with  the  Satmday  evening  load,  and  the 
Council  had  since  approved  the  purchase  of  a  new  jOO-kw. 
rotai'y  conveiiej'  to  cope  with  that  load.  Two  of  the  stop- 
pages were  due  to  the  burning  of  low-grade  fuel  (anthracite 
slack  and  coke  breeze  dust)  at  the  expre-ss  desire  of  the  Coal 
Supplies  Committee  of  the  Board  ot  Trade.  One  .vtopiiago 
was  pi-imoiily  due  to  an  enx>r  of  judgment  on  the  part  of 
tile  charge  engineei".  Ot  the  two  remaining  stoppages,  one 
was  due  to  the  safety  overspeed  device  being  set  at  too  near 
the  normal  limning  speed.  Owing  to  an  external  fluctuataon 
on  the  load  the  safety  de%ace  came  into  operation  and  shut 
off  the  steam,  ca,u.sing  :i  stoppage  of  15  minutes.  The  re- 
iriaining  stoppage  was  due  to  a  liot  bearing  on  the  auxiliary 
plant. 

In  no  case  could  the  stoppages  be  a.ttributed  to  any  defect 
in  the  design  or  constiiiction  of  the  plant  or  station.  There 
had  been  no  stoppage  whatever  since  Octolier  24th  last, 
though  dmlng  that  jieriod  there  had  been  the  maximum  loa.d 
and  the  largest  output  in  the  history  of  the  undertaking. 

Uutd  a  third  generating  set  was  installed  at  Birchills  in 
accordance  with  the  oi^iginal  design  thei'e  would  always  be 
the  risk  of  a  short  interruirtion  of  supply  should  the  limning 
set  fail  in  any  way. 

Coal  Consumption. — Since  the  question  was  considered  and 
reiKjrted  on  by  the  Committee  in  detail  12  months  ago,  the 
Committee  had  had  before  it  reports  which  showed  that  the 
results  obtained  were  in  accx)idaiice  with  expectations.  :iud 
that  the  gcueral  efticieucy  ot  the  BirchUls  power  station  com- 
l>;ired  very  I'avourdbly  with  larger  pow'er  Stations  operating 
under  far  better  load  r(;nditioiis.  The  records  also  showed 
that  the  results  were  steadily  improving  with  the  gi-owth  of 
the  k>ad.  In  the  foiu  weeks  ended  Xovembor  17th.  with 
poor  quality-  coal  contauiing  22  per  cent,  ash  and  with  10  jjer 
cent,  of  coke  dust,  the  average  fuel  euusumption  ix>r  unit 
srnt  out  wa-s  I.'.IT  lb.  and  jjer  unit  geneiated  i.W  lb. 

.\ftea-  making  proper  ;dlowauce  for  the  lew  value  fuel  and 
the  fact  that  the  tuibinc  was  only  abi>ut  half  loaded,  the 
figures  obtained  show-ed  that  the  pl:Hit  was  being  worked 
ei'onniuically  :ind  was  r;ip;ible  of  3  lb.  (x^r  unit  scut  out  when 
working    imder   favoiindilc    innditions. 

The  connnittcc  had  rei-fived  from  an  independent  and 
impiirtial  source,  viz..  the  technical  ;idvisei-  to  the  C^ial 
CoJitroller,  London,  who  recenth  in<|ected  the  etaition  ;nid 
rei;ords.  infonuatiou  which  conclusively  slio\ved  that  th<- 
coal  consumption  at  Birchills  wa-s  Ir.wer  ao'l  the.  overall 
thermal  ptficf-n'-v  higher  than  nt  anv  nl'  the  other  statioais; 
..f  Lomparable  r.utput  in  »,.  in  (West  Midland^)  DIsfcl■lc^ 
If  the  absolute  fi;.'ures  were  taken,  without  any  reference 
to  output  or  load  factor.  Walsall  stood  seventh  among  the 
17  stations  in  No.  10  District  (which  included  Birmingham, 
Coventry,  Wolverhampton,  West  Bromwich.  and  the  Shrop- 
shire,   Worcestershire,    and    Staffordshire    Power    (""o.'s    and 


596 


THE     ELECTRICAL     REVEEW.   [Vol.83.    No.  2,U3,  December  20,  191.8. 


Midland-  Ele<.-ti-ic  Powtr  CViiiioration's  Uudertjkiu^s).  Tbe 
latest  returns  of  coal  i.onsuiuptiou  at  the  17  stations  in  ho. 
10  District  wcje  dveu  bv  tbe  Coal  Coatroller  as  follows:  — 

Lb. 
Higbost  consumption  of  coal  pei-  unit-generated  ...  9.0 
Ijowest  consumption  of  coal  jjer  unit  generated  ...  '•i-W 
Average  ccmsiunption  of  coal  per  uuit  generated  .  .  ViJi 
Walsall  consumption  of  coal  per  unit  generated       .  .    4.19 

These  figures  took  no  account  of  load  factor;  Walsall's  load 
factor  was  lo«-,  and  there  was  n.  much  larger  margin  of  spare 
plant  at  Walsall  than  at  most  other  st*tians  Whilst  that 
put  Walsall  in  a  peculiarly  favourable  position  for  'develop 
ment  immediately  war  restrictions  ^^ere  removed,  in  the 
meantime  the  coal  consumption  figures  could  not  be  expecte^l 
to  be  so  good  as  they  might  be. 

In  vie^  of  the  comparatively  heav\  coal  con.sumption  din- 
ing periods  of  light  loads,  the  ^iHgpe.'^tion  that  it  might  be 
.idvisable  to-  install  at  Biichills  a  small  turbu^ltemator  io 
take  up  the  light  loads  had  a  certain  amount  of  attractive- 
ness on  a  superficial  vievc,  but  the  proposal  T\a«  financially 
iind  economically  unsoimd.  The  Council  iind  the  Committoo 
Here   perfectly  sitistied  on   the  point. 

In  spit<>  of  all  handicaps  the  piogi-ess  of  the  uudtM-laking, 
since  the  installation  of  the  two  .«ets  was  completed,  had  be«^ii 
eminently  satisfactory.  The  Coiimiittee  wne  cxjnfideat  that. 
the  most  difficult  ixiriod  wafi  now  past,  and  that  there  wn.s 
an  excellent  future  before  the  undertaking  if  it  wa.s  alloweil 
to  continue  and  develop  the  policy  laid  down  fne  >ear8  ago. 


TRADE     STATISTICS     OF     CANADA. 


I'Ht;  tollowiug  figures,  showing  the  iniixirts  into  and  exports 
from  Canada  of  electrical  and  similar  materials  during  the 
year  ended  March  31st.  1917,  are  taken  from  the  recently- 
issued  trade  statistics.  Figures  for  the  year  1915-16  are  given 
lor  pur]ioses  of  comparison,  and  notes  of  any  increases  or 
decrca.'^'s  have  been  added  :  — 


l.MrOKiy. 

lill.5-l(;. 

19if;-17. 

liu 

.  or  dec. 

Dols. 

Dols. 

Dols. 

Coitper   nire,  plain,   linn 

'(/,  or  plated. 

— 

I'l'om  United   States 

18,000 

•  35,000 

'1 

17,<KKI 

Electric  light  carbons  and  carhon  points. — 
From  Unit€<l   States         ...         50,000         66,00(J 
„      Other  countries      ...  2,000*  — 

Total        52,000       '  (36.000 

•  Switzerland  $-3,0tT(i. 
Incandeiccnt  lamp  bulbs,  <fc. — 
From  France  1,000  l.OOO 


United  States 
Other  countries 


6'2,000 


115,000 
1,000 


14,000 


-I-       53,000 
-I  1,000 


63,0(K1       117,0(.1*1 


M.fKlO 


Electric  apparatus  not  mentioned  (insulators,  balterir 
telegraph  and  telephone   instruinents). — 


United  Kingdom    . 

,  207,000 

109,000 

France 

2,000 

2,000 

.la  pan 

— 

I.IKXl 

liwedeu 

: :  1 H  a  1 

:  w  !■  II 1 

Switzeriai.il 

.'i  1  li  II 1 

Italv 

:; iKH) 

United   Stales 

.    3,367,000 

4,174,000 

Other    countries 

— 

1,00ft 

Total 


3,582,000    4,295,000      -I-     713,000 


Manufactures  of  india-rubber  and  yutla-percha 

{except  tires,  clothing,  and  similar  goods). — 

li'tdui  United  Kingdom    ...  103,000  2i3,(X)0 

.,      France            2,000  3,000 

..      .Japan             —  23.000 

..      United  States         ...  625,0ti0  773,000 

Other    countries     ...  2,000  — 


T..t;il 
(lUsuline   tmjinfH. — 
From  United   Ivingdoiij 
United  States 
<  nher  countries 


Total       ... 
Hteam  engines. — 
From  United   Kingdom 
Trnitea  «;•(.-- 

lV,t:,! 


20,000 
1,000 

23,000 

148,000 

2,000 

S22.WK)    1.012,000      -I-      190,000 

32,(.N)0         2C,00()      -         0,0("K1 

3,370,000    4,789,000      -\-  1,413,000 

1,000  —         -         1,000 

3,400,000    4.815.000      -f  1,406,000 


12,000 
95,000 


i07.<Kio     i!7r,,mn 


1,000      - 
275,000      + 


11,000 
180,000 


169,nflO 


steam  boilers. — 

■   1915-10.       1916-17. 
Dols.          Dols. 

Inc.  or  dec. 
Dols. 

From  United  Kingdom 
„      United  States 

33,0(.K)         55,000 
81.000       155,tKX) 

-f 

-1- 

22,000 
74,000 

Total 

111.000       JU'.tKHI 

-1- 

W,000 

('■•ncrete  mixing,  ccmcn 
handling  machine ?- 

I'rriui  Umted   Kingdom 
T'nited  States 

(-»iii/;)iii;,  and  coal- 

1,000             - 
91,000       185,000 

-1 

1,000 
94,000 

Total 

92,000      185,000 

93,000 

Electric  motors,  genera 

ors,  and  dynamos. — 

I'rom  United   Kingdom 
Sweden 
United  States 
Other  countries 

35,000        66,0iJO 
2,000          3,000 
...       863,000    1,397,000 
1,000           - 

-1 

^ 
+ 

31,000 

1,000 

534,000 

1,000 

Total        ... 

...       901,000    1,466,000 

565,000 

Miii-hivi  r\i   not   nunlim 
textile   niachincn.i,  i 

•(/,  cccept  sewing  machi 
rinting  machinery,  <fc.— 

ncs. 

From  United    Kiiigdum 
I'rancc 
Switzerland 
United    States 
Other  countries 

.  .       302,00<-)       312,000 
2,000            - 
46,000          8,000 

...  12,140,000  18,538,000 
7,000        38,000 

■1 
+ 

111,000 

2,000 

38,000 

6,398,000 

31,000 

Total 

...  12,497,000  18,896,000 

-) 

6,399,000 

/(.111    mid   steel    ivirc,    si 
itdton,    linen,    sill;, 
including  cables  so 

igle  or  several,  covered 
rubber,    or    other    viai 
covered. — 

u-ilh 
eri'tl , 

Irom  United   Kingdom 
I'nittKl  States 
( )ther  countries 

5,000         25,000 
...       160,000       188,000 
1,000*          - 

4- 
-1- 

■j.i.oai 

28,000 
1,000 

Total       166,000  213,000      + 

•  France. 

I.iyhtin'g  fixtures  of  )iiclul  [including  electric).- 

From  United   Kingdom    ...         10,000  4,000 

„      France           2,000  3,000 

.,       United  States          ...        310,000  448,000 

..      .laiian             5,000  15,000 

.,       Other  cniintries      .  .           3,000  — 


6,0U<» 

+ 

1,000 

-1- 

138,000 

-1- 

10,000 

- 

3,000 

Ti.tal 


Mica. — 

Til  United  Kingdom 
..  United  States  ... 
,.    <  >ther  countries 

Total 
Electrical  apparatus. — 
To  United  Kingdom 

.,    Newfoundland 

..    United   St.Ttr. 

.,     France 

,.    Spain 

,,    ( )ther  countries 


3.30.<X)0       470,0<X1 


140,000 


EXPORTS. 

.34,00(1 
195,000 


48,00(1      -I         14,000 

382,000      +     187,000 

1,000      -f         1,000 


229,000  •  431,000   I   202,000 


142.00<i 
17,000 
52,000 
17,000 

340,000 
5,000 


295,0ai 
36,000 
179,000 
636,000 
193,000 
19,000 


-f 


Total 


573,000    1,358,000      -f      785,000 


chincry    [other  ilian   threshing,  linotype 
and  sewing  machines). — 

United  Kingdom 
Newfoundland 
New    Zealand    ... 
Argentina 

France     

United  States   ... 

Russia 

.Australia 

Spain        

Other  countries 


Total 

Gasoline   engines. — 
To  United  Kingdom 
,,    Newfoundland 
..    United   States   ... 
,,    (Jhcr   countries 

Totiil 


252,000 

621,000 

•1 

269,000 

23,000 

38,000 

-1- 

15,000 

2.000 

4.000 

-1- 

2,000 

2,000 

— 

— 

2,000 

12,000 

.55,000 

-f 

43,0a) 

371,0CK) 

679,000 

-1- 

308,000 

34,000 

55,000 

-h 

21,000 

7,000, 

15,000 

-1- 

8,000 

2,000 

23,000 

-t- 

21 ,000 

35,000 

55,000 

+ 
+ 

20,000 

740,000 

1.445,000 

705.000 

10,000 

10, (XK) 

63,000 

118,000 

+ 

55,000 

11,000 

12,000 

-V 

1,000 

2,000 

4,000 

+ 

2,000 

86,000       134,000      -f       48,000 


Relaxation  of  Export  Restrictions.— Further  changes  in 

Export    Prohihitinn    Orders   appear    in    the    London     Guzette    for 
DcccmlxT  13th. 
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ELECTRICITY     IN     STONE     HANDLING. 


By   G.   basil  BARHAM. 


EvEiii  uogiueer  is  aware  of  the  many  u.scs  to  which  electri- 
city can  be  applied  in  stone  handling  and  stone  working 
generally,  but  so  far  lew  British  firms  have  specialised  in 
the  manufatture  of  electrically-operated  appliances  designed 
lor  dealing  with  sand,  gravel,  ballast,  and  crushed  stone, 
it  may  be  that  an  opinion  exists  that  there  is  an  dnsuthcient 
<lcmaud  to  justify  the  expenditure  on  designs  and  patterns, 
or  it  may  ho  that  due  attention  has  not  yet  been  directed 
to  the  subject.  ITiere  is  a  lamentable  lack  of  co-ordination 
lictween  electrical  manufacturers  as  a  whole,  and  those 
iesiK)nsible  for  the  conducting  of  indu.strial  undertakings, 
'ilic  fonuer  seem  perfectly  contented,  as  a  general  thing,  to 
lill  a  demand  if  it  is  thrust  upon  them,  and  seldom  seem  to 
go  out  of  their  way  to  see  what  aditional  demands  can  be 
created. 

One  of  the  imost  recent  developments  in  connection  with 
stone-handling  machin'ery  has  been  the  production  of  an 
electric  gravel  shovel  which  travels  on  skids,  digging  a 
cliannel,  and  providing  material  at  the  same  time.  One 
of  these  is  now  at  work  in  the  construction  of  two  retaining 
walls  at  Lx)s  .Angeles.  The  river  is  being  dredged  out  and 
confined  to  a  najrower  channel  by  means  of  two  immense 
walls,  one  of  which  is  1,000  and  the  other  4,300  feet  in 
length. 

The  electric  shovel  is  moimted  on  skids,  and  is  operated 
by  means  of  a  continuous-current  motor  which  drives  the 
excavator  jaws,  controls  their  movement  so  as  to  empty  their 
contents  into  dump  cars,  and  at  the  same  time  operates  a 
.'ilow-speed  winch  which  winds  a  steel  rojie  anchou'ed  some 
distance  in  advance  of  the  machine,  the  whole  of  the  opera- 
tions being  i>erfectly  synch roni.sed.  In  the  ordinary  tyix;  of 
excavator  it  is  necessary  to  move  the  machine  along  on 
rollers,  but  the  skids  render  these  unnecessary. 

The  .sho\c!.  starting  at  a  point  near  the  concrete  mixer, 
works  its  way  along,  digging  out  the  bed  to  a  depth  of  20  ft., 
and  filling  dump  cars  which  run  alongside  on  a,  narrow- 
gauge  track  carrying  the  material  to  the  mixer.  At  present 
these  cars  are  hauled  by  a  small  engine,  but  ultimately  they 
will  be  hauled  by  electric  (power,  thus  reducing  working 
costs.  The  cars  are  drawn  one  at  a  time  up  an  incline  and 
dumped  automatically  into  the  concrete  mixer  in  the  follaw- 
ing  ingeniou.<5  manner. 

Two  small  supplementary  wheels  are  mounted  on  the 
extended  ends  of  the  rear  axle  of  each  car.  On  reaching 
the  top  of  the  incline  these  wheels  start  to  travel  along 
beams,  which  are  placed  at  a  fairly  sharp  angle,  so  that 
the  load  *s  gradually  tilted  forward  until  past  the  centre 
of  gravity.  A  tripping  device  fixed  by  the  .side  of  the  road 
track  then  engages  a  oateh  holding  the  front  of  the  car  in  place 
.so  that  it  is  allowed  to  drop,  and  the  stone  or  gravel  falls  for- 
^^•ard  into  the  mixer.  For  the  purpose  of  pi-oviding  conveyors 
whose  range  can  be  extended  as  the  work  progresses,  sets 
of  cables  have  been  stretched  from  the  stone-crushing  plant 
and  the  mixer's  to  iwints  where  the  concrete  is  to  be  used. 
Frame  sections  are  laid  on  these  wires  to  form  suspended 
.supports,  to  the  end  of  which  the  sand,  stone!  or  concrete 
can  be  carried  and  dumped.  As  the  work  proceeds  fresh 
.sections  larc  laid,  Ihe.se  being  removed  from  that  part  of 
the  wall  which  has  been  completed.  It  is  interesting  to  note 
that  in  order  that  the  sorted  material  which  is  in  excess  of 
the  requirements  of  the  work  can  be  easily  loaded  for  de- 
livery to  purchasers,  a  reinforced  concrete  tunnel  has  been 
built  along  the  length  of  the  work.  Into  this  passageway 
the  delivery  trucks  are  driven,  and  any  su]>er(luous  material 
can  be  loaded  into  them  by  the  simple  expedient  of  removing 
one  or  moi'e  of  the  frame  sections  mentioned  and  dumping 
down  the  desired  amount  of  sand  or  gravel. 

.\n  electric  hoist  has  recently  been  designed  by  a  leading 
firm  of  trans-Atlantic  engineers  especially  for  use  in  con- 
nection with  slack-line,  cableway  excavators  of  the  di'ag 
bucket  tvpe.  This  hoist  is  built  for  all  sizes  of  buckets  up 
to  2i  cubic  yards  capacity.  The  rear  drvmi  is  worked  on  a 
.single  speed,  but  the  front  drum  is  provided  with  two  speeds. 
l>ecause  it  is  used  for  the  dual  work  of  loading  the  bucket 
at  a  reasonably  slow  speed  suited  to  excavating,  and  for 
hauling  on  the  track  cable  to  the  dumping  point  as  quicklv 
as  posisible.  Naturally,  to  obtain  maximum  capacity  with 
this  tvi>e  of  excavator,  the  bucket  must  be  conveyed  from 
the  digging  point  to  the  dumping  ground  at  the  speediest 
]x>ssible   rate. 

In  order  to  obtain  two  speeds  on  the  front  drum,  two 
gear  reductions  are  provided,  one  at  either  end,  the  drum 
being  fitted  with  two  specially  designed,  high-speed  friction 
clutches.  By  means  of  engaging  one  friction  clutch  with  the 
slow-sneed  reduction  it  is  possible  to  obtain  pufficient  power 
Ui  load  the  bucket  nt  a.  speed  of  200  ft  per  mmute  Aftei' 
the  bucket  is  filled  this  slow -speed  clutch  i?  thrown  oft,  and 
the  friction  clutch  at  ^he  opnosite  end  is  engaged  with  the 
high-si>e€d  gear  ratio  The  dutv  of  the  drum  is  then  suffi- 
cient jto  haiil  in  the  loaded  bucket  at  a  speed  of  600  ft,  per 
minute.  After  the  load  has  been  discharged,  the  front  drum 
is  thrown  into  the  neutral  position,  at  -which  point  neither 
of  the  frictions  are  engaged,  and  the  drum  runs  fr«e  on  its 
shaft.  The  bucket  is  thus  returned  to  the_  excavation  by 
gravity  at  a  high  rale  of  speed.     Tlie  rear  drinn  of  the  hoist 


is  used   for  tensioning  the  track  cable,  and  delivers  a  duty 
sufficient  for  this  purpose  at  a  speed  of  200  ft.  per  minute. 

Another  newly-designed  form  of  electrically-operated  stonc- 
handliug  plant  is  a  skip  hoist,  which  consists  of  a  bucket 
running  on  inclined  or  vertical  tracks,  and  hoisted  by  means 
of  a,  steel  cable  attached  to  an  electrically-driven  drum.  The 
bucket  consists  merely  of  a  rectangular  steel  box  open  at 
the  top,  and  fitted  with  guide  rollers  and  hois't  hale. 

The  bticket  is  istarted  by  a  rope  attached  to  the  motor 
controller,  or,  if  preferred,  a  push  button  control,  .such  as 
is  used  for  ."  inching  "  with  electrically-driven  printing 
machinery  can  be  installed.  Automatic  control  is  fitted  to  the 
bucket  so  that  it  discharges  on  reaching  a  given  position  and 
returns  to  the  pit.  It  is  possible  also  to  .synchronise  the  move- 
ments of  the  bucket  with  a  filling  device  so  that  as  soon  as  a 
(lesired  amount  of  material  is  loaded  the  bucket  autoniatically 
starts.  This  hoist  can  •  be  u.sed  with  a  small  electric  car  to 
move  the  material  a  short  distance  to  the  loading  hopper,  or 
it  can  be  used  with  a.  drag-line  bucket. 

It  is  claimed  that  a  35  cubic  ft.  trolley  hopper  car  on  a 
130-ft.  haul,  travelling  at  a  .speed  of  400  ft,  per  minute, 
can  make  a  round  trip  in  two  minutes,  including  filhng  and 
dumping,  assuming  that  the  material  will  flow  by  gravity 
into  the  car.  This  equals  40  tons  per  hour  for  the  extreme, 
or  20  tons  per  hour  for  the  a-verage  haul.  A  skip,  consisting 
of  two  buckets,  one  going  up  whilst  the  other  is  coming 
down,  can  make  a  trip  in  90  seconds,  including  filling  and 
dumping.  If  the  buckets  arc  3.5  cubic  ft.  capacity  each,  it 
would  give  28  tons  per  hour  at  .50  cubic  ft.  per  ton  and  a. 
50-ft.  lift.  The  20  cubic  ft.  single-bucket  skips,  on  a  50-ft. 
lift  at  40  ft.  per  minute,  can  handle  8  tons  per  hour,  and 
this  size  of  hoist  only  requires  a  6-h.p.  motor.  Only  one 
attendant  is  required  to  fill  the  hopper  and  .start  the  hoist. 
3nd  where  a  continuously  operating  excavator  is  used,  and 
automatic  filling  adopted,  one  man  is  sulncient  to  handle 
even  the  largest  plant. 


CORRESPONDENCE. 


Letters  received  by  us  after  5  P.M.  on  Tuesday  cannot  appear  until 
the  following  week.  Correspiyndents  should  forward  their  commvni- 
catiom  at  tht  earliest  possible  vwment.  No  letter  can  be  published 
unless  we  have  the  writer's  name  and  address  in  our  vossessitm, 

Super>Stations  and  Aircraft. 

I  regret  that  in  jny  letter  of  the  4th  instant  a  typo- 
graphical error  was  made.  The  waterways— Clyde,  Solway 
Filth,  and  Ribble— w^ere  omitted  between  the  words  Oak- 
dunian  Canal  and  Mersey. 

C.   T.   Allan. 
Assistant  Manager,   South   Wales  E.l'.l).   Co. 
Cardiff,  Vcccmhcr  \&h,  1918. 


,4    SiX'Hour   Day? 

I  notice  that  for  a  long  time  past  Lord  Ijeverhulujo  has 
been  dehveriug  speeches  a<lvocating  a  six-horn-  day.  Many 
extracts  to  this  effect  have  come  before  me,  but  I  have  not 
noUce  that  other  manufacturers  arc  replying  to,  or  appRvv- 
ing  of,  his  i.M-oposals.  Does  this  mean  that  there  is  general 
agreement  in  industry  that  the  two-shift,  six-hour  day  givuij^ 
employment  to  double  the  number  of  workers  is  tin-  riglii 
thing?  If  such  is  not  the  case  it  is  a  little  daii^^tMnii,^  to 
allow  the  idea  to  spread.  Are  the  conditions  everywhere 
the  same  as  prevail  in  a  eoaip  works?  In  one  of  his  latest 
speeches,  Lord  Leverhulme  gives  as  one  reason  for  hia  pro- 
posal the  fact  that  new  factories  to  give  employment  for 
demobilised  workers  will  cost  75  per  cent,  more  than  the 
old,  and  that  the  cost  of  machinery  is  doubled.  What  are 
the  industries  that  he  has  in  mind  when  he  talks  of  the 
need  of  new  factories  foa-  the  employment  of  mOlions  of 
woi-kei-s?  It  might  be  helpful  if  he  would  i>articularise  a 
bit.  Does  he  overlook  all  the  new  w-orks  that  have  been 
erected  by  private  concerns  aind  by  the  Government  itself',' 
—works  that  will  be  free  for  ordinary  industry,  and  pre- 
sumably in  the  disposal  of  "  war  stores,  &c.,"  will  be  ofl'ercd 
at  eoiuething  le.ss  than  the  present-day  high  cost  of  factory 
orecticm?  Sliorter  hours  as  a  means  oi  giving  employment 
to  largei'  numbers  of  workers — let  us  have  fhese  wherever 
we  can  give,  a.  living  wage;  but  an  indiscriminate  and  general 
cry  for  six  hours  seems  more  hkely  to  hinder  than  to  hel]i 
us  in  discovering  a  .solution  to  the  difficulties  of  demobilisa- 
tion. Sureh'  when  the  engineering  employers — who  know 
theii'  own  industries  better  than  they  know  the  soap  business 
— ari-ive  at  an  agreerneut  with  the  men  for  47  hours  a.  week, 
and  only  the  very  advaucei)  section  of  the  men  clamour  for 
44.  it  is"  confusing  when  a  leader  of  mdusti'y  encourages  the 
idea  that  Z<^  hours  is  all  tha*  ajiv  man  ought  to  be  reamreil 
to  work  Eailwav  workers  are  to  ha^e  the  eight-hour  da 
earlv  in  the  veai,  and  even  the  transport  workers  are  on! 
asking  for  a  44-hour  week.  It  is  true  that  there  is  a  S6-hour 
demand  among  some  of  the  trades  on  Tyneside,  the  Clyde, 
and  at  Belfast!  perhaps  fed  bv  Lord  Leverhulme's  speeches, 
and  it  w^ill  be  mterestmg  to  heur  what  the  employers  have 
to  say.  It  may  be  e<)sy  to  malce  a  demand  without  allowing 
properly  for  the  technical  difficulties- which,  may  stand  in 
the  wav  of  its  reali.«abioii.    T  do  nt*  desire  to  be  too  critical 
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Ill  llie  effortti  of  tbifec  wLo  Hi-e  U>uig  to  secme  tho  introiluc- 
lion  of  miprov«l  eruditions  ;in(i  hours  of  Inhmir,  but  I 
shoulfi  vpry  iiiurh  liko  to  set-  the  views  of  some  industrial 
leaders,  who  uiust.  bo  thinkiiij.'  a  ^'lont  doal,  tlioutrb  wiving 
littU>.  on  this  inii>orUint  subjei't. 

A.  H.  B. 
I,..nd..n,  Dcicnibcr  iiitli,  1918. 


Smooth  versus  Undercut  Commutators. 

1  ha^e  been  very  interestod  in  the  coriespon deuce  on  the 
.■tbove  .-ubject  in  jouf  columns,  and  1  note  that  plastically 
ajl  your  correspondents  have  had  the  same  expenence  ae  I 
iiave.  namely,  that.  piovide<l  the  iindorcut't.ing  is  i)ropeily 
done,  and  care  is  taken  tlwt  tho  conditions  are  suitable,  it 
has  very  gi-eat  a<ivantages.  1  have  always  found  trouble 
losulting  fpom  it  when  oaa-e  is  no*  taken  to  do  the  work 
pix>p«-rly. 

In  the  case  of  an  electric  railway  awnpauiy  in  Mexico. 
\\  itli  whii-h  I  was  coimei-.ted,  they  were  opeJ"ating  niotoi-caiis 
ajiil  locomotives  at  1,1(XI  volts  u.c,  under  very  .severe  con- 
ditions of  grades  and  loads.  They  had  no  sparking  ti'ouble 
with  the  motor  cars  whicli  liii<l  l.KXI-volt  motors  and  inndei- 
cut  comnjutators,  but  with  tho  locomotives  which  had  550- 
volt  niuitoi"s  xjermaueniiy  co3UKx.-t<;d  in  series,  and  a-  muck 
lower  rate  of  commuta.tiion  and  lower  voltage  between  seg- 
ments, they  had  a  great  dead  of  spanking  trouble,  until  the 
mica  wais  undercut  about  IJ  mm.,  when  it  practically  all 
ceasad.  They  also  had  considerable  trouble  on  the  50-cycle 
rotary  i-onverters  «ith  sparking  and  Haisbing,  on  tiboso 
\vithout  undercut  commutators,  but  on  two  550-volt  rotaaics 
nhic.h  were  built  with  the  mica  about  8  mm.  below  the 
copper,  no  trouble  was  ever  experienced.  Neither  did  any 
trouble  due  to  du-t  between  the  sepiient^s  occur-  in  these,  irr 
spit<3  of  the  very  deep  uiideroutting  and  the  use  of  soft 
^;raphite  bi-ushes;  this  I  attribut.e  to  centrifugal  force  throw- 
ing the  dirt  out,  as  the  comnautatars  were  about  800  mm. 
ihametex,  amd  ran  at  1,500  r.p.m. 

G.   H.   E.  Vivian.  .A.M.I, E.Ii. 

Newark-on-Trent,  December  liih,  1918. 


May  I  add  my  experiences  to  those  of  your  correspondents 
who  are  in  faivour  of  undercutting  the  mica  insulation  of 
commutators? 

I  am  in  chaj-ge  of  a  number  of  rotaj-y  converters,  some  of 
which  are  of  an  old  type.  Two  of  them  gave  more  trouble 
than  the  rest-,  sparking  badly  at  the  d.c.   broshes. 

I  had  the  mica,  undercut,  with  the  result  that  they  gave 
much  improved  iservicc,  the  spjirking  in  the.  case  of  one 
being  almost  entirely  eliminated,  even  on  overloads. 

Hard  ca,rbon  brushes  work  well,  but,  avs  it  is  advisable  not 
to  hibrica,te  the  commutators  much,  they  are  rather  noisy. 
V  b'ttle  paraffin  wax  lightly  appUed  is  a  good  lubricant. 
Morganite  brushes  are  verj'  succ^sful,  as  they  do  not  require 
:uiy  lubrication. 

My  experience  is  that  tihe  brumes  last  longer  and  do  not 
geit  so  hot  as  they  did  before  the  slotting  was  done. 

Tlie  mica  should  be  cut  down  occasionally,  a  hacksaw 
blade  passed  along  the  slots  wiD  clear  them  of  any  accumuJa- 
tion  of  grease  or  carbon  dust. 

J.   Hunt. 

Ramsgate,    Decemhcr  Uth,   1918. 

1  had  thought  quite  enough  had  been  said  in  favour  of 
undercut  commutiators. 

Since  reading  a  letter  in  your  issue  of  the  13th  on  the 
above  subject,  I  feel  I  ought  to  write  fully  endorsing  the 
views  of  Mr.  W.  Parker. 

I  have  had  over  17  years'  experience  in  gas  engine  stations 
where  machines  all  mn  under  the  worst  possible  conditions, 
ail  braas  and  copper  work  soon  loses  its  brflliancy,  and 
polishing  is  only  a  waiste  of  time  and  material,  the  com- 
luutators  on  my  machines  from  J  to  300  h.p.  are  almost  as 
black  as  ink,  having  become  oxidised  by  the  ga-s,  but  com- 
mutation is  perfect  and  the  commutator  cool.  Whatever 
theoi-v-  may  have  to  .sa.y  on  the  ma.tfcer,  the  proof  of  the 
pudding  is  in  tiie  eating.  I  have  the  naica  filed  down,  for 
which  purpose  I  use  "  v  "  tiles,  and  once  done  it  is  an  easy 
matter  to  run  them  through  about  once  a  month,  but  the 
surface  of  the  commutator  is  untouched  with  either  emeiy 
or  carbonmdum  cloth. 

The  greatest  difficulty  to  overcome  in  a  gas-driven  station 
working  on  producer  gas  is  the  oil  vapom"  drawn  in  by  tihe 
machines,  w^hici  adheres  to  the  windings  and  the  back  of  the 
commutator,  on  which  dust  readily  coUeots.  The  exterior 
parts  are  easily  cleaned,  but  what  about  the  interior?  I  ought 
t6  say  even  with  '-totaUy  enclosed"  machines  the  same 
trouble  arises  unless  they  are  piptvventilatod. 
'  Now  here  I  must  say  a  few  words  which  I  hope  my 
ir«Lnufacturm-g  friends  will  treat  kindlv— approaching  therii 
rm' the  subject,  their  only  cure  so  far  is  an  extra  coat  of 
vaMnsh.  which  is  by  no  means  sufficient;  ventilation,  as  we 
know-.  IS  an  important  factor,  so  also  is  high  effidencv  aid 
cbea^P  production,  but  surely  r.  little  ingf>nuitA-  on  their  part 
•Tvould  not  impair  the  above  factors,  but  obviate  this  oily 
vapour  nuisance.  May  I  make  a  s-uggestion?  which  I  am 
almost  afraid  to  do,  namely,  a  belt  of  tine  gauze  or  oil  filter 


l>,i(l    snapped    niuiul    the    pmtrudiug   end   of    the    ai-matiiic, 
which  could  be  taken  off  and  cleanwl  occ;isionally. 

1  have  trieil  to  be  as  brief  us  possible,  but  shall  be  pleased 
ti>  ;;ive  any  in  forma  tiou  to  citheli-  users  or  makors  of  machines 
.if  my  e.\iicriences  on  the  above  subjects. 

.\.    Prtslon.  - 

.\iiiiiiaiiford,  Dcreniber  16th,  1918. 


(ias  versus  l:lectriclt)-. 

1  ha\c  pleasure  in  enclosing  copy  of  my  letter  of  Dece.ni- 
In-r  •")th,  addrcAMd  to  the  Director  of  Electric  Power  Suppl,\, 
and  copy  of  Mr.  Giidley's  reply  on  December  6th,  for  puii- 
Ik-ation  m  your  .lounial. 

Ihe  niiititer  will,  I  feel  sure,  be  of  general  iiiU'ie-s-t  to  ycmr 
iea(k>rs. 

H,  Faraday  Proctor, 

Hon.    See..    IM.E.A. 
Bristol,    Decewbcr  mii,   1918. 

[copy.] 

December    Mli,    1918. 
.ViudI.I   i;.   (.iiullcy,   -Ksq., 

Directoi-  of  Electric  Power  Supply, 
liooiii  No.  401, 

Ministry  of  Munitions  of  War, 
s,   N(jrtbumbeii-land  Avenue, 
l-ondon,   W.C. '2. 
l)i;.Mi    Mk.    (il!ll>LEY,— .^t  the   last   meetiiig   of   the   C'uunuil 
til  ihc  I.M.E..\.  the  letter  of  Mr.  Rogea-.son,  borough  electirii-al 
engineer  of  Halifax,  dated  November  .14th,  and  addr-es.s<'(l  l(. 
yoursielf,   was  considered.    The  letter  c-cmtains  the  foljowuig 
|'.;Magraph  :  — 

"It  is  presumed  the  chief  reason  for  encoiuuging  the  U'.sc 
of  ga^s,  namely,  the  one  referred  to  in  your  circular  of  Sep- 
tember 17th  last  (the  uniwrtance  for  war  purix>ses  of  tho 
residuals  from  the  gasification  of  coal)  has  now  lost  its  force 
with  the  reduction  or  cessatioin  of  the  demand  for  cxploMives." 
rhe  Council  requested  me  to  wraite  to  you  asking  whether 
,\iiu  Would  .si'cure  freedom  of  choice  in  the  use  of  gas,  or 
electricity  to  consumea-s  or  prospective  consumoi-s  in  pre- 
ference to  the  e-vistmg  an-aogement,  which  favours  the  utili- 
satfon  of  gais  due  to  war  requii-emeots.  , 

Yours  vei'y  faithfully, 

(Signed)    H.  FAR.iDAi'  Pkocior, 

Hon.  Sec. 
Lcopi'.] 
Ministry  of  Munitions  of  War, 

8,  Northurnberland  Avenue, 

Undon,  W.C.  2. 
H.  F;u-aday  Proct(M-,  E.sq.,  December  6th,  1918. 

Hon.  Seci-etad-y,  » 

Incorporated  Mimicipal  Electrical  Associatiou, 
The  Exchange, 
Bristol. 
De.\p.  Sib, — ^I  am  directed  to  refer  to  your  letter  of  the  5th 
inst.,   and  to  say  that  the  fact  that  a  gas  supply  may   be 
available  on  the  premises  need  now  no  longer  be  a  reason 
for  declining  to  entertain  applications  for  supplies  of  cm-rent 
for  dome.'itic  purposes. 

In  uiodifyiiig  to  this  extent  the  restrictions  which  have 
hitherto  held,  I  woidd  remind  you  that  until  the  coal  situa- 
tion has  materially  improved,  the  Electricity  (Restriction  of 
New  Supply)  Order,  1918.  must  unfortunately  remain  in 
operation. 

T  am.  Sir, 

Your  obedient  servant, 

(Signed)  A.  B.  Geidley, 
Director  of  Electric  Power  Supplu. 


LEGAL. 


Thk  l-i,i:Mi.\o  V.\Lvis. — Pktition  por  Pholongation  op  Patent. 
{Concluded  Jrom  page  570.) 

Cross-examined  by  Mr.  Colefax,  K.C.  (for  the  British 
Thorn  son -Houston  Co.,  Ltd.,  and  others,  opixments  of  the 
petition),  in  connection  with  the'  patents  of  Dr.  de  Forest 
and  his  grid  jxitent  of  1908,  Mi-.  Pletts  said  it  was  the  con- 
tention of  the  Ma.rcani  Co.  that  all  grid  valves  that  rectified 
infringed  Fleming's  1904  pa/tant. 

There  has  .been  nothing  during  the  hie  of  tMs  patent  to 
interfere  with  the  free  use  by  the  Marconi  Co.  and  all 
their  customers  or  associated  companies  making,  use  of  tho 
Fleming  valve? — No. 

Cross-examined  by  Mr.  T.  1'errell,  K.C,  for  the  Crown, 
witness  said  he  was  a^wai-e  that  the  Marconi  Co.  had  been  in 
libigaiticxD  with  the  Post  Office  for  breach  of  contract,  and 
that  the.v  w-ere  claiming  damages  for  loss  of  royalties  which 
they  would  have  earned  under  the  contract  if  it  had  not 
been  broken;  foi-  the  use  of  their  patents 

And  this  patent  forms  the  most  important  factor'  in  that 
claim  for  damages?"— It  forms,  I  should  say,  the  most  im- 
portant patent  from  this  year  onw-ards. 
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And  for  past  years'.'- -The  Lodge  patent  expired  in  1917. 

Re-examined  by  Mr.  J.  H.  Gray,  K.C.  :  It  i,s  qaite 
wrong  to  say  rVjj-alties  are  being  claimed.  The  fact  is,  it  is 
a  percentage  of  the  cost  of  the  messages  which  would  have 
b'een  sent  during  the  year  in  any  particulaar  year 

Witness  fm-ther  said  that  licences  had  been  grant-ad  toi 
the  English  or  foreign  pa.t6nts  to  other  companies.  The 
Marconi  Co.  had  shares  in  those  otheir  compajii.'S. 

By  Mr.  Justice  Sargant  :  Did  you  push  the  saJe  of  this 
apparatus  commercially  in  the  market  just  as  if  you  had 
been  only  non-users,  so  as  to  sell  to  aJl  your  rivals  and 
everybody  in  the  market? — There  were  customers;  we  sold 
to  people  who  had  our  apparatus. 

Mr.  Pletts  added  that,  so  far  as  he  knew,  they  sold  them 
to  any  person  who  wanted  them. 

Mr.  William  Walter  Bradfield,  manager  of  the  Maiconi 
Ck>.,  produced  a  document  showing  in  the  case  of  each  of 
the  subsidiary  companies  of  the  Marconi  Co.  the  number 
of  shares  held  by  the  Maa-coni  Co.  in  those  companies,  and 
the  totaJ  dividends  which  had  been  received  in  each  year 
from  them.  Cienerally  speaking,  in  the  case  of  each  of  the 
subsidiary  companies,  as  part  of  the  consideration  from  the 
Maixx)ni  Co.  to  them,  there  wa>s  either  an  assignment  in 
geoieii'ai  of  ail  patents  of  licences  foi-  all  patents  present  and 
future  made  by  the  Mai-coni  Co.  in  the  particular  country. 
The  first  was  the  Marconi  Inteaniatioual  Marine,  Tvhich 
showed  by  far  the  laj'gest  total  dividends  received — 
jB84,500.  The  number  of  patents  involved  in  the  various 
ti-ansfers  amounted  to  160.  The  Marconi  Wire-'ess  Co.  of 
America,  paid  a  dividend  of  £4,082  in  1912.  In  1917  the 
American  Mairconi  Co.  paid  the  Marcoui  Wireless  Telegraph 
Co.  i'lO.OOO  m  dividends.  That  "■*'3.  chiefly  attributable  to 
the  fact  that  the  Amei-ican  Co.  was  doing  a  tremendous 
amoimt  of  work.  It  was  selhng  all  soi-ts  of  mihtary 
apixratus,  both  t-o  the  krmy  and  Navy  authorities.  The 
French  M^v-oni  Co.  had  paid  the  English  Co.  i'1,-146,  rising 
gradually  to  £7,76(1  in  1917.  Tke  Belgian  Co.  had  paid  no 
dividend  since  1911.  Tlie  Eussiaii  Co.  paid  up  to  the  ti.me 
of  the  troul)le  m  Russia  in  1916  a  diviCi^nd  of  £2,971.  The 
AustraJian  Co.  paid  dividends  from  1913  U}  to  date  amount- 
ing in  the  laist.  year  to  £1,800.  He  behevel  the  Australian 
Co.  had  something  hke  half  a  dozen  ships  tjjg.t  had  been 
fitted  with  valves  during  this  laist  year.  Wi^psj.  ^^g  (■.( 
opinion  that  the  other  companies  had  not  usev.  valves,  at 
any  i-ate  commercially,  but  might  have  dome  ^^  expeii-' 
mentally. 

Prof.  E.  W.  Marchant  and  Sii-  Ddgald  Clark  sa.]  ^}^^,y 
regai-ded  Prof.  Fleming's  inveiLtion  as  of  very  gicat  r|,,„it- 
ance. 

The   i)6titionea-s'    case  was   closed,   and 

Mr.  MoRiTZ,  addressing  the  Court  on  the  evidence,  >s«j 
the  two  main  feafaixes  in  the  case  vi'ere  outstanding  metx 
and  insufficient  remuneration. 

On  Wednesday,  December  11th,  Mr.  Colefax,  oiiening  the 
case  foi-  the  opponents  (six),  said  it  w^as  not  that  they  feare*! 
an  issue  of  infringement  or  an  is,sue  of  validity  with  regard 
to  the  patent,  but  they  had  been  made  awaie  of  the  extra- 
ordinary claims  which  the  MaTConi  Co.  had  been  making  in 
respect  of  the  patent,  and  accordingly  they  thought  it  right 
to  enter  opposition  to  the  i)etition  for  prolongation.  One 
matter  that  had  not  escaped  the  notice  of  those  interested 
in  .'mch  matters  was  the  subtle  transition  *iiat  appeared  in 
the  Marconi  patents  when  referring  to  the  thiee-electrode 
valve.  Up  to  a  certain  time  it  was  recognised  by  that 
name,  by  which  it  was  known  in  the  electrical  worid,  and 
then  it  came  to  be  called  the  Fleming  valve.  The  Case  was 
unique  almost  in  this  re.ipect,  that  there  never  had  been 
anv  difficulty  whatever  or  any  dismc]ina.tion__  on  the  pjo-t 
of 'the  public  to  nx  the  invention,  or  any  dithculty  on  the 
ixu-t.  of  the  company  in  putting  the  invention  into  operation. 
During  the  whole  of  'the  life  of  the  patent,  subject  only  to 
the  growth  of  the  use  of  wireless,  it  had  been  of  equal  value. 
His  contention  was  that  there  was  no  mvention  nt  an.  mere 
was  no  confhct  that  the  instniment  was  oW ;  its  use  tor 
rectifying  alternating  cun-ente  was  also  old.  una.tever  u»?, 
if  anv,  tha-e  had  bSe.i  of  the  invention  D-  Fleming  made 
in  1904  it  was  absolutely  negligible.  The  kmd  of  case  that 
was  .suggested  for  the  petitioners  was  th.^;*  long-distance  wii-e- 
less  v.'-^s  rendered  possible  by  it.  «■  rendei-ed  more  efBcient 
bv  it.  They  said  that,  in  s.^bstance,  long-distanco  wireless 
dated  from  1908.  But  in  a  wu-eless  book  it  was  stated  that 
in  1902  long-distance  signsdmg  was  done  at  l,.3t>0  miles. 
Thei-e  was  plenty  of  evidence  that  ^^'l-al  they  did  wa«^o  u^ 
the  Flemine  valve  (as  ;)■  matter  of  fact,  it  was  not.  tne 
mLin  ™™lve  but  t;'c  de  Forest  valve)  .as  an  amplifier, 
whS  thev  aliitSj  was  outside  the  invention  in  the  patent, 
it  wa.  a  grid  valve  used  as  an  amplifier.     Counsel  also  sub- 

mi^l  tha*  thfe  patent  as  it  t'^d,t«-'^«>,  ^'X^fS  Aut^ 
Mr  Courtney  Terrkm,,  on  behalf  of  the  de  Eoiest  Aut<> 
matic  Telephone  Co.  (also  opponents),  said  the  whole  of  the 
Sent  clammed  in  this  case  was  the  property,  no*  "^  J'X  he^ 
hilt  of  de  Forest  He  appeared  for  the  man  who.se  clotht.^ 
had  been  ^iS^  in  this  case.  Dr.  de  Forest,  whose  rnarn 
^a,tnt^?hat  was  to  say.  the  three^lectrode  Patent-dated 
from  1008  was  at  the  time  when  the  renewal  fees  tor  these 
XtVb^^e  due  in  extremely  difficult  '^ircums^nc^^nd 
he  could  not  afford  to  pay  the  renewal  fees.  He  al  ot^ed 
the  mtent  to  lapse,  and  after  the  patent  had  lapsed,  and  had 
Sme  open  to  the  worid,  they  then  s-uddenly  s.aw  an  enor- 
m^s   dev'SSpment   of    the   use   of   valves   m    this   art,    and 


the  valves  that  were  used  were  not  Fleming's  valves,  but 
do  Foiest's  valves.  In  continuons-wave  telegraphy  the  three- 
electrode  valve  continued  to  be  used. 

Mr.  Kekly,  on  behalf  of  the  Controller,  said '  he  was  of 
opinion  that  a  prolohgation  ought  not  to  be  granted,  W'hat 
was  hem  asked  was  to  have  the  opportunity  of  levying  aii 
immense  tax  upon  the  public  in  the  futuit-  If  this  invet- 
lion  naw  of  great  public  utilitj .  \vh\  iiad  it  not  come  into 
-general  use'.'  The  answer  was  becau.si'  it  did  not  suit  the. 
Ma.rcraii  Co.,  and  there  was  no  other  answer.  That  there 
was  .sufficient  merit  in  the  invention  had  not  been  proved ; 
neither  liad  inadequa.te  remuneration  oi'  the  patentee  been 
proved. 

Mr.  P.  H.  Pettifer,  giving  evidence,  said  he  was  in  the 
employ  of  the  Marconi  Co.  from  May,  1912,  to  May,  1916, 
and  during  that  period  he  was  employ e<f  at  the  long-distance 
.station  of  the  company  at  CiLtden,"Co.  Galway.  In  the 
receiving  apparatus  there  no  use  was  made  of  a  Fleming 
valve.  A  carboinindum  cry.otal  was  used  as  detector,  and 
after  that  a  three-electrode  x'alve. 

Prof.  C.  V.  Boys,  F.R.S.,  .said  the  specification  of  the 
\Mi  patent  of  Dr.  Fleming  included  the  use  of  a  bulb  in 
n-hioh  thei-e  was  a  hot  cathode  and  a.  cold  a.node  foa-  the 
purpose,  of  detecting  high-frequency  oscillatioris,  such  as 
they  had  in  wireless  telegraphy. 

Mr.  R.  P.  H.  Graham,  called  for  the  de  Forest  Co.,  said 
he  was  employed  by  Government  Departments  for  the  pur- 
pose of  research  on  the  subject  of  wireless  telegiaphy.  In 
the  course  of  his  experience  he  had  never  seen  any'  prac- 
tical application  in  wireless  telegi-aphy  of  the  Fleiuing  in- 
vention as  described  in  Fleming's  speoifica.tion. 

Mr.  Jas.  S^\inburne  gave  evidence  for  the  Crown,  and 
desci-ibed  the  development  and  use  of  valves  for  the  detec- 
tion of  oscillating  electric  currents. 

Mr.  Justice  Sargant  concluded  the  hearing  of  the  evidenw 
and  arguments  on  Friday,  December  13th,  and  gave  judg- 
ment on  Monday,  the  16tli,  the  case  having  occupied  the 
Court  foa-  nine  days.  In  gi\-ing  judgment,  he  said  that 
the  case  was  of  great  commercial  interest:  the  legal  and 
.scientific  imi.iofi-tance  was  much  le^s,  and  the  elaborataou 
of  the  technicail  evidence  appeared  to  be  due  to  the  fact 
that  other  proct>edings  in  conneetiou  with  this  patent  wea-e 
l>euding.  In  one  respect  the  claim  of  the  s|tocification  was 
too  wide,  and  an  application  to  amend  it  was  to  be  ma<le;  it 
was  souglit  to  extend  the  life  of  the  patent  with  the  limita^ 
tion   couipiised  m   the  amendment. 

The  objectors  had  failed  to  .show  that  there  was  no  subject- 
matter  in  the  invention.  It  was  a  pioneer  invention,  and 
was  one  of  (.•omsiderable  utility,  .but  could  not  be  regarded 
ais  epocli-iiiaking,  or  even  in  the  first  rank  a.s  reg,irded 
utility. 

As   to   the   remuneration    received,    the   fii-st    iteiu,    actual 
cash  profits  on   the.  sale  of  valves,   was   £s,.jui.     As  to  the 
second    item,    shares   received   on    sale  of   foreign    rights   to 
subsidiary  companies,   £1,200.000  share  capit.;il  had  been  re- 
ceived   for   the    company's   Argentine    patents   in    1907,    and 
"^;100,000  wais  to  be  received   for  other  patent  rights.     Even 
^  only  1  per  cent,  of  the  aggregate  price  was  to  be  aippro- 
I'^ted  to  the  Fleming  patent,  over  £13.000  had  to  be  added 
t°.  -le  petitioner's  remunei-aitiota   on   this  .score  alone.     The 
tniiQ  ],|^^    fjf    rennmeration    consisted    of    i>ending    claims 
a.gai%  the , -American  Government  and  some  of  the  Depart- 
nient*  (,f    ^he    British    Govemment— particulariy    the    Post 
Uthce,  V  Admiralty,  and  the  War  Ofiice. 
^     >+  ^}^^  against   the   Admh-alty  and    War  Office   were 
adnntted  V>  be  very  large,  and  arose  from  the  extraordinary 
Th     "",^5**'*'^''    use   of   valves    of   this   kind   on    aeroplanes, 
ine  }>etitioiert  would  be  in  a  sub.stantially  better  pecuniarv 
pceition    fJun   tiey  might   have  expecte<l  'to  reach   had   not 
m  t,T5^*^c  1 J  "^"'""  resulted   in    so   unexpected    an   enlargement 
gorn^  ^-      "*  "^  °''  t'i«"''"  invention.     In  view  of  the  fore- 
tioii*« ''^^^"^u *^  '^^  *^®  thi«e  heads  of  remuneration  the  peti- 
iiiadequ^'?'"'"   "c;*  t>   held   to  have  established   the   case  of 
petition.       ''"^'nnuerrtioii.      In    the   result,    he   di9mi,s."ed    the 


Sroui..--   "•  Notablr  El- 
Tv,  >i.e  Commei-cial  Court  of  thif-o.,,   Ltd.,    \m.   \\akm:i!. 
i?ecember  9th  f^^  WA.   M.     Ju^^c.  .^^  ^^^^  ^^ 

him  an  action  brought  by  Mi..  James  -V.-      ,      j     ,    ,    . 
MTrton  Road,  Wimbledon    against  the  ^"^^^^^^.i^^^^j^f  ^"^^ 
Ltd..  of  Kingston  Road.  A  erton  Pai-k,  a"^,  ^I'^7/^*^n„ 
T^ith^  same   address,    plaintitf    claammg    the    sf     ^^.^'J;;'"-' 
bala   «  .^moneys  which  the  plamtiif  alleged  -as\  of  >^. 
te  goods  .sold,  work  done,  and  mateiiaJs  provid^  to  him 

Oouusel  for  plaintiff  s-.iid  he  understood  the  No.tal 
trie  c"    Vas  a  limited  tympany  in   which   Mr.   W.ariPJ<x:- 
n-iderible  mterest      Mr.   Warnea-  was  minded. m   l^d 
tort   a   factory" fof 'the   purpose   of   manufacturing   el^ 
Inmrys     Mr.  Scoular,  who  had  been  familm-  with  the  wc. 
fo??ome  time,  was  approached  for  the  pui-pose  of  entenn^ 
i^to  a   contract  to  eqiiip  the  factoiy      Preinises  had  to  be 
Siteined    and  they  were  obtained  ultimately  by  the  d«fm- 

'%^SZ:\^:1Z  in  June,  1917,  it  was  agreed  tl^t 
he  sh  uld  provide  the  defendants  xvith  an  •eqvupment  foi 
making   drawn-wire    tungsten   filament  lamps,    which,    when 
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the  necessary  luiiuls  IukI  beoii  tvaaned  proiH'ily.  \\o\M  pn>- 
duct  iu»  output  of  1,000  Didinaiy  lamiis  i>er  day  ot  teu  bouis, 
that  the  plaiutilT  should  instiui't  (he  defondamts  inanagei.s 
^,iid  empluv^a  I.,  the  best  of  his  ability  in  the  majiutacture 
ul  the  lamps  I1.1  a  peii.Kt  Dot  exeeedin's  six  hoars  per  day. 
toi  thiee  monllis.  cotuuieiKiuy  .luue.  1017;  that  the  deteii 
.tai.ts  should  piovidc  all  raw  uiattjials  lA'  .suitable  quaJity. 
including  HDifuitii  drawn  wires,  ajid  finished  enps.  and  alwi 
■.(n>l  luiulitv  bidl.s.  and  tubinj'  neoessaa-y  lor  the  iiiainitac- 
ture  ..f  the  lamps,  ajid  that  the  cost  of  the  equipuitnt  antl 
.nstruotiiMi  should  be  ^-2,000.  DefeudanU  'had  ixud  to  the 
plaintilT  on  account  sums  ajuoiintuig  to  ^1.700  leaving  a 
balance  of  ;£300  still  due  and  owing  to  the  plaantiff  under  tho 
agreement.  ..„,.,       .  ,  ,    ,  ■  <: 

Dofendants  alleged  that  the  plain  tilt  did  not  coiiipielo  his  part 
iit  ti.e  agreement,  failijig  to  provide  the  defendant  comixiny 
with  an  e<pupment  which  when  the  necessary  hands  had  been 
tiaijietl  proix^rly  -noiild  produce  an  output  of  l.OUO  ordmaj  .\ 
i/>-watt  lamps  per  dav  of  ten  'hours.  It  was  alleged  that  the 
motor  .supplied  bv  the  plaintiff  was  incaixil»\e  of  doing  the 
work  required,  aiid  tired  audsbecame  usples.<;.  that  the  ga-s 
fires  fitted  bv  the  plaintiff  to  the  machines  were  defecttive 
and  insufticie^it  and  inadequate  for  the  output  required,  and 
that  the  machines  sxipplied  were  in  .such  a  condition  a.s  to 
.tontinuallv  break  down  and  require  repairing.  Dclendanits 
eountcivlaimed  for  i;l,ft37,  the  principiil  lU-m  being  loss  'd 
profit  on  -t-J.OOO  lamps,  being  the  'difference  between  l<l,(m 
lamtN  that  the  equipment  should  have  turn<"<l  out  between 
Nf,v.-nd"-r,  1017,  and  Februaiy,  1918,  and  the  number  ol 
lamps  actually  turned  out,  22,000— fid.  per  lamp,  ,41,050. 

\Vitii.\-^^s  were  called  on  both  sides,  'anil  coun.sol  a,ddres.set 
his  lord.-hip,  Mr.  J.  A.  Hawke,  K.O.  for  the  defendants,  and 
Sir  Krne^t  Pollock.  K.G.,  'for  the   plaintiff.  ,  .     .„   , 

xMr  Jii.^tice  Bailhache  gave  judgment  for  the  plamtill  lor 
the  amount  he  claimed,  A'SOO.  with  costs,  and  "he  gave  judg- 
memt  for  tli.'  defendants  for  £435,  with  cost  =  .  on  the  c.miter- 


BiuucH  01'-  Mining  Reguutions. 
In  Ayr  Sheiiii  Court  a  miner  w-as  fined  ±'5  for  having,  in 
No.  4  Aucliencrui,se  Coiheiy  (1)  failed  to  keep  five  det«naitors 
issued  to  him  in  a  suitable  ca,.se,  and  having  given  them  to 
a-  roaasniaii  in  the  cclUery,  amd  (2)  being  the  person  autho- 
rised bv  the  manager-  to  fire  .shots  electi-ically,  and  being  pro 
vidc«l  with  the  eilectiicaJ-firing  appaira.tus,  with  reraovaible 
h,-ui(lle,  having  failed  to  keep  the  handle  iji  his  personal 
cust<Kly.  

LiNSiJEij.  V.  P.tiGXTON  Electric  Lighting  Co.,  Ltd. 
Before  his  Honour  Jddge  Lush-Wilson,  at  Paignton  Coimty 
Court  on  Monday,  Mr.  William  Linsdell,  of  the  Oinedrome, 
Plymouth,  sued  the  Paignton  Electric  Lighting  Co.   for  £30 
Is.  2<1.— Mr.  Hutchings,  for  the  plaintiff,   said  the  company 
supplied  current  at  two  prices,  7d.  i>er  unit  for  lighting  an 
;id.    pe.r    unit    fcM-   power,    and   the   ques.tion  in    dispute    w'" 
which  cha,rge  should  be  mad©  in  the  present;  ca.se.     Plair'" 
offere<i   M.    fm:   unit,    but   the   defendants   cut   off    the   -^V-^ 
plv.        Plaintiff   lost   two   i>erformaiices    (for   which   dan^eeh 
were  asked),  a.nd  then  paid  a.t  the  ra.te  of  7d.,  and  now=",e^ 
for  the  return   of   the  money.     There  wa.s  a    secontl  '^PP'y 
to  the  opei-aiuing  room,  where  a  much  lower  voltage '^2,^  ^*^" 
quired  for  the  arc  throwing  the  light  on  the  scree'     ^^' 
till  contended  that  he  should  be  charged  at  the  '^f  f  .i?J« 
for   the   amount   registered   by   the   meter.     Tli^  i<Jlectii-icit> 
Acts  were  silent  on  the  point.  . 

'Phe  Judge  :   It  Ls  power,  no  doubt,  but  tie  ultimaite  re- 
sult of  that  power  is  the  production  of  eJeo-'n    ''SQl^-         . , 

Mr.  HuTCniNGS  replied  that  at  Plymouth  the  plaintall  paid 
for  the  cunent  as  {x>W'er.  ■  i  * i,      ur- 

Charles  T.  Instrell,  an  electrical  eng^ieer,  saacl  tnejj^j^„_ 
rent  was  used  to  excite,  or  cause  to  re'o'^C  ^"^-  "^  " 

nets.  ,  '        uf  tlio  cua-- 

Mr.  ICenny   (for  the  company)  :  DcxS  any  \>"ie  arc  lamps9 
rent  supplied  at  440  volts  conimunicnt"  ^'<^\rn-  lamps. 
— No;  there  is  no  contact  direct  wi''  "'  ".  i,    two  chfferent 

Mr.  E.  W.  Jei-fs,  an  expert.      ''     '"'     'Mjihirv,   and   the 

:^n:i  r;;SI"d%o";^  ,::?^  J--t."'  '■^' ":'  ''^  '""^*'"" 


M>ii«i--^-/"'"'ri' •.""'"  '■''="-«" "« p""*'!' 

th  n"W"i  ''■""'■^^'l  '\  'i*  a  nice  point  involvu,^, 
thing  jv,H  law  which  he  should  not  like  to  settl 


n"W'i  '''-''''t^'\  '    'i*  a  nice  point  involving  a  mixtu 
'^^^Itt'  "i'^t  ^^  ■*'^"J''  ""t  like  to  settle  )"•■ 
--,r   ''  "''journed  the  case  to  aJIow  of  tlie  rnrl  <s  na, 
self-  ,1  electrical  arbitrator  '  °"' 

UpO' 


e  l)y  him- 
retain  {! 


Workmen's  Compe.vsatiov 

'l^^Jl^^r^l^^JCf^^  ^^t^'^'h  ^';f  ;-'t.on^for 
already  reported    (Eirr    T!fv      rif.      i    '     ,-,  ,\  'P  "'•^'  miction 


put  up  a  fence  until  aft<n-wards,  and  they  would  like  to 
.-all  e\idenie  to  prove  that  no  such  leuce  bad  been  put  up, 
nor  wa.s  it  necessary. 

.ItniOE  liRAiivM  said  he  i^ould  see  no  grouiel  for  the  applii.<i- 
tion,  and  said   the  verdict  must  stand. 

AUusvaau'e  wact  then  asked  for  for  the  in  wliJcL  the  plain 
till  had  been  paid  under  the  Woikmens  t'ompeuaataon  .-^ct. 
to  which  he  agreed,  and  the  aiiKJiint  was  reduc<?d  to  i'7o. 
Leave  for  sta\'  with  a  view  to  adi  ai)l)eal  wao  then  asked  for, 
bill  his  Honour  refused  it,  saying  he  would  have  acceded 
to  the  request  had  there  been  the  slightest  chance  f>f  the 
defeiidii Ills'   .«ucce.«.s,   hut  (here  was  none. 


BUSINESS  NOTES. 


The  Christmas  Holidays.— We  shall  be  glad  if  our 
readers  will  take  note  that,  owinsr  to  the  Christmas  Holidays,  the 
r.LECTRicAL  REVIEW  for  December  27th  will  have  to  lie  printed 
two  days  earlier  than  usual.  All  matter  intended  for  that  issue, 
whether  editorial  or  adverti-sement.  should  be  in  our  hands  at  the 
earliest  possihle  moment.  All  new  advertisintr  copy  and  altera- 
tiOfts  to  existing  displayed  advertiSBinents  nuiat  be  received  here 
not  Viter  than  this  morning.  Friday,  Decomliev  20th.  Official 
Notices  and  small  prepaid  advertisements  can  \m\  rficeivcd  up  to 
Tuesd.ay  looming. 

Trading  wiili   the    Enemy. — 'Hie   Liuuloii    (linfllc   for 

December  i;(th  contains  fm-thpi-  Hats  of  persons  and  bodies  in  the 
following  countries  with  whv«,  trading  is  prohibited: — Paraguay, 
Brazil.  Chile.  Guatemala.  Honduras,  Mi-xico,  Morocco,  Netherlands, 
Netherland  East  Indies,  and  Spain. 

Canadian  Trade. — -^  C-inadJan   Trade   Commission  has 

been  appointed  to  co-operate  with  the  Canadian  Mission  in  London 
with  a  view  to  secu-^ng  a  share  in  reconstruction  work  in  France 
and  Belgium,  am' to  develop  Cana<lian  exoort  trade.  Sir  Charles 
Gordon,  JTr.  C.-^-  Macnaught.  and  Mr.  H.  B.  Thompsoncompo.se  the 
Commission. -■^■'"'  'J'l'ne^. 

Agreer^i'    Belween    German    Employers    and   Trade 

Unions.-  '^"  agreement  has  been  arrived  at  between  the  German 
Emplo-^''^  Associations  and  the  Tr.ade  Unions.  The  text  of  the 
ao-ree'^"'''  which  consists  of  VA  clauses,  is  given  in  fkiz'ialc  J^a.rh 
(j^(, ember  21st),  as  follows  : — 

.  The  Trade  Unions   are  recognised  as  the  competent   repre- 
pOtatives  of  the  working  classes. 
2.  No  restrictions  may  be  placed  upon  the  right  of  the  workers, 
of  both  sexes,  to  combine. 

5.  The  employers  and  Employers'  Associations  will,  for  the  future, 
refrain  from  any  interference  with  the  Labour  Associations  the 
so-called  economiciPeaceA.ssociations(WirtschaftsfriedlicheVereine'), 
and  will  not  support  them  either  directly  or  indirectly. 

■1.  All  workers  returning  from  military  .service  are  entitled,  after 
givinjT  dne  notiec.  to  be  reinstated  at  once  in  the  jioststhey  occupied 
before  the  war.  The  employers  and  Employers'  Associations  must 
endeavour  fully  to  comply  with  this  obligation  by  procuring  raw 
material  ancl  orders. 

.5.  Labour  T.ureaux  must  be  ruled  and  administered  by  eipial 
numbers  of  employers  and  workers. 

6.  Labour  conditions  for  all  workers  of  l)Oth  sexes  are  to  be 
determined  in  accordance  with  the  circumstances  of  the  industry 
concerned  by  mutual  agreements  with  the  trade  associations  of  the 
emp-'^yes- 

7.  In  each  business  establishment  employing  at  least  50  hands  a 
Workers'  Committee  is  to  be  appointed,  which  will  represent  the 
workers,  and,  in  conjunction  with  the  owners  of  the  establishment, 
see  to  it  that  the  labour  conditions  in  the  establishment  are 
regulated  in  accordance  with  the  mutual  agreements. 

.s.  The  mutual  agreements  must  provide  for  Arbitration  Com- 
mittees or  Conciliation  Boards,  composed  of  equal  numbei-s  of 
employers  and  workers. 

11.  The  maxmnim  regular  daily  working  time  in  all  business 
establishments  ir  fixed  at  8  hours.  No  reduction  of  wages  conse- 
quent upon  this  chitailnient  of  working  hours  is  permitted. 

10.  In  order  to  can?  out  this  agreement  the  employers'  and 
workers'  Associations  will  establish  a  Central  Committee  on  the 
basis  of  equal  representation,  to  which  special  memljers  of  the  trade 
will  be  attached,  for  the  purpose  of  regulating  tlie  measures  neces- 
sary for  demobiliBation.  for  the  maintenance  of  the  economic 
position,  .and  for  securinpr  for  the  workers,  especially  those  severely 
injured  in  the  war.  the  possibility  of  existence 

11  The  Central  Committee  will  also  be  responsible  for  the  settle- 
ment of  iundamental  que.stions  such,  for  exaiaple,  as  arise  from  the 
mutual  regulation  of  wage  and  labour  conditions,  as  well  as  the 
settlement  ot  disputes,  which  affect  various  trade  grouns  at  the 
same  time.  *^    ' 

12.  The  decisions  of  the  Central  Committee  are  binding  for  both 
employers  and  workers  unless  they  are  challenged  within  seven 
days  by  one  of  the  two  trade  Associations  concerned. 

13.  This  agreement  comes  into  force  on  the  day  on  which  it  is 
signed,  and  remains  valid,  in  default  of  other  legal  regulation 
until  further  notice,  subject  to  three  months'  notice  by  either 
party. 

This  agreement,  in  its  general  purport,  is  also  to  govern  the 
relations  between  the  Employers'  Associations  and  the  Associations 
of  Clerks. 
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The  Holidays. — Messrs.  Higgs  Bros.,  of  Birmingham, 

are  closing-  their  works  and  offices  from  Tuesday  night  until  the 
followinpf  Monday  morning-. 

Messr.  J.  H.  Tucker  A:  Co..  Ltd.,  Birmingham,  are  cla«'°tr 
their  works  and  offices  from  Tuesday  evening  until  the  following 
Monday  morning.  30th  inst.,  for  the  Christmas  Holidays. 

Federation  of  British  Industries— Thi.'*  Federation  has 

issued  a  full  report  of  30  pages,  of  the  proceedings,  including  the 
resolutions  passed,  at  the  second  annual  general  meeting  held  in 
London  in  October.  We  have  .ilreaxJy  published  a  necessarily 
abbreviated  account  of  the  proceedings,  but  those  who  want  the 
complete  report  should  apply  for  a  copy  of  this  document  (39,  St. 
James'  ."fcieet,  London,  S.W.  1). 

The    Coming     Boom. — The    following   review  of    the 

situation  appeared  in  the  KiKjinetr,  last  week,  from  our  con- 
femporarys  always  interesting  correspondent  at  Sheffield : — 
"  Things  in  this  industrial  eentr^are  certainly  beginning  to  assume 

more  definite  shape   regarding   reconstruction It  is 

really  too  early  to  expect  definiteness,  yet  it  is  clearly  manifesting 
itself.  Perhaps  the  most  important  direction  this  manifestation 
is  taking  is  towards  the  reconstruction  of  labour  staffs  ;  at  least, 
it  seems  to  me  the  most  important  at  the  moment,  because  no 
headway  can  possibly  be  made  until  the  labour  dislocation  period 
has  been  safely  negotiated.  That  it  is  lieing  negotiated  cannot  be 
gainsaid.  The  operation  is  taking  almost  a  normal  course.  This 
is  a  surprising  promise  of  a  rapid  recovery  when  all  the  circum- 
stances are  remembered.  The  general  forecast  of  the  early  post- 
war days  included  a  certain  period  of  unemployment  before  any- 
thing like  an  industrial  boom  could  be  entered  upon.  Instead  of 
that,  there  is  in  this  area  already  a  )iressing  demand  for  men, 
especially  for  skilled  and  semi-skilled  worker.s,  and  for  the  present 
it  looks  as  if  the  available  supply  is  seriously  deficient.  It  means 
that  the  peace-trade  l)oom  is  already  leaving  the  slips,  and  will 
take  the  water  long  before  many  thought  it  possible.  Two 
hindrances  to  more  rapid  progress  are  the  general  election  and  the 
coming  Christmas  holiday.  The  workers  are  preparing  to  keep 
the  latter  in  a  way  which  has  been  impossible  to  them  since  the 
Christmas  of  1913,  and  it  is  being  freely  stated  that  many  firms 
intend  closing  their  works  for  a  full  week  or  even  longer.  It  may. 
therefore,  be  taken  as  certain  that  the  trade  boom  will  not  be 
actually  launched  until  t  he  early  days  of  1919.  In  the  meantime 
the  important  work  of  reconstructing  labour  staffs  is  proceeding 
satisfactorily  up  to  a  certain  point.  Men  who  came  to  the  Sheffield 
district  from  other  callings  and  towns  are  departing.  Colonials 
who  came  over  to  augment  engineering  staffs,  when  sucli  help  was 
vitally  needed,  are  booking  their  passages  home  again.  Belgians 
are  seeking  repatriation.  Shopkeepers  whose  knowledge  of  lathe- 
work  gained  during  the  war  is  quite  passable  in  a  crowd,  are 
returning  to  reconstruct  their  businesses.  Sheffield  men  who, 
under  the  Xational  Service  system,  were  drafted  away  to  various 
munition-making  centres,  are  coming  back.  But  tlie  point  at 
which  difticulty  is  experienced  is  the  pressing  need  now  for  the 
return  of  the  skilled  men — or  those  of  them  who  survive  and  are 
fit — who  left  in  large  numbers  for  the  Colours  in  the  early  days  of 
the  war.  They  ought  never  to  have  been  allowed  to  go,  as  their 
services  were  needed  badly  at  home,  and  the  question  with  whicli 
employers  are  confronted  now  is  whether  the  demobilisation  of 
'  pivotal "  men,  and  the  releasf  of  thousands  of  skilled  and  semi- 
skilled young  men  who  were  demamled  by  the  military  authorities 
in  more  recent  days  will  take  place  in  time  to  permit  this  labour 
staff  reconstruction  to  be  completed  early  in  the  new  year,  or  to  a 
sufficient  extent  to  allow  the  coming  trade  boom  to  develop 
unhindereil.  Demoliilisation  is  a  big  iiroblera,  and  if  it  is  found  by 
espenence  that,  though  launched,  the  boom  cannot  be  made  ready 
for  sea  for  a  few  months,  that  f.act  must  be  borne  in  mind." 

Boiler   Orders    Revoked.— The   .Minister  i>f   .Munitions 

has  revoked  the  Boilers  Returns  and  the  Boilers  Control  Orders 
which  provided  respectively  (a^  for  the  making  of  certain  returns  ; 
and  (/»)  that  no  person  except  with  a  permit  might  purchase,  sell, 
or  deal  in  any  second-hand  steam -pressure  boiler  other  than  boilers 
for  use  in  locomotives,  motor-cars,  vehicles,  or  shipi.  The  Order 
did  not,  however,  authorise  dealing  in  boilers  for  which  a  permit 
is  required  under  the  Railway  ^Material  (Second-Hand)  Order, 
lllli;, 

Reconstruction    Problems. — The    Afinistiy    of    Reron- 

struction  has  now  issued  Xo.  .t  of  its  series  of  pamphlets.  It  deals 
with  the  "  Re-settlement  of  Civil  War- Workers, "  and  discus.^es  such 
matters  as  the  demand  for  labour,  new  openings  for  labour,  the 
Re-settlement  Department,  measures  of  re-settlement,  measures  for 
extending  existing  employment,  the  release  of  munition  workers 
and  the  terms  of  unemployment  remuneration. 

Stocks  of  Non-Ferrous  Metals. — In  order  that  the  trade 

may  know  the  jjosition  in  regard  to  stocks  of  the  important  metals, 
the  following  particulars  are  published  of  the  stocks  Cexelusive  of 
old  metal  and  scrap)  in  this  country  in  the  possession  of  the 
Minister  of  Munitions  on  December  1st,  191S,  viz.  :  — 


Copper 

Spelter  G.O.B. 
,,       Refined 
Aluminium 
Soft  pig  lead 
Xickel 
Antimony  reg^ilu 


i7,o30  tons. 

wr<f»  ,. 

6.544  „ 

10,.  10  „ 

«,ni  ,, 

1,73.1  ., 

.1..W3  ,. 


It  is  intended  to  publish,  at  monthly  intervals,  the  stocks  held 
on  the  first  day  of  each  month.  In  addition  to  the  above,  the 
Minister  holds  large  quantities  of  scrap,  mainly  brass,  of  which  it 
is  impossible  to  give  any  figures  at  present. 


For  iiale. — Hackney  B.C.  electricity  department  it.  .„., 
fiffers  for  393  10-ampere  open-type  arc  lamps  and  about  13,000  solict 
and  11000  cored  carbons.  Particulars  are  given  in  onr  advertise- 
ment pages  to-day. 

Catalogue  Standardisation. — According  to  the  Board  of 

Trade  Journal,  the  National  Association  of  Purchasing  Agents  of 
the  U.S.A.  has  finally  adopted  two  sizes  for  all  catalogues  and 
booklets — namely,  Ih  in.  X  10.5  in.  and  5|  in,  X  7i  in.  The 
Graphic  Arts  Section  of  the  Canadian, Manufacturers'  Association 
has  also  approved  a  table  of  standard  sizes  for  catalogues  and 
booklets. 

German  Demobilisation. — According  to  the  Kbitiixrhe 
Xeltnuii  (November  18th'),  the  first  men  to  be  released  from  the 
German  Army  are  workers  and  employes  connected  with  the  means 
of  communication  (railways,  shipping,  tramways.  &c.)  ;  then  those 
connected  with  power  stations  (electric,  gas.  and  water-power). 
This  measure  does  not  imply  any  special  preference  shown  to  these 
particular  men,  but  is  to  the  advantage  of  every  soldier,  as  it  wilt 
facilitate  his  return  home. 

The  Formation  of  Whitley  Industrial  Councils.^In  a 

publication  issued  by  the  Ministry  of  Reconstruction  there  ia  given 
a  list  of  industries  in  which  industrial  organisations  have  been 
formed  along  the  linesof  the  Whitley  Report,  In  addition  to  the  J  oint 
Industrial  Councils  (J.I,t',)  already  set  up.  there  are  also  29  Interim 
Industrial  Reconstruction  Committees  (I.I,R,C,')  at  work,  some  of 
which  are  reaching  the  stage  at  which  they  will  soon  be  convertible 
into  full  Joint  Industrial  Councils.  We  give  below  a  selection  of 
industries  in  which  organisations  have  been  established,  and  the 
names  and  addresses  of  secretaries  : — 

Brass    and    Copper   Trades   (I.I.R.C.)   (Provisional). — Liaison 

Officer  :  F.  W.  Raffety,  Ministry  of  Reconstruction. 
Building    (^J.I.C). — Secretaries :     Employers.    A,     G,    White, 
48,  Bedford  Square,  London,  W,C,  1  ;  operatives,  W.  Bradshaw. 
15.    Union    Street,    Ardwick    Green.    Manchester.      Liaison 
Officer  :  A.  L.  Diikyns,  Ministry  of  Labour. 
f.'able-Making    (P.D.C..    J.I.C.).— The    Secretary.    Provisional 

Drafting  Committee,  Ministry  of  Labour. 
Commercial  Road  Transport  (P.D.C.,  J.I.C.).— The  Secretary, 

Provisional  Drafting  Committee.  Ministry  of  Labour. 
Electrical   Contracting  (P.D.C,  J.I.C.).— The  Secretary,  Pro- 
visional Drafting  Committee,  Ministry  of  Labour. 
Electric    Power   and  Supply  (P.D.C,  J.I,C.).— The  Secretary, 

Provisional  Drafting  Committee,  Ministry  of  Labour. 
Gl.oss  (I.I.R.C,),— Major  Haz/.ledine  {/mi  tnn.\  Boai-d  of  Trade, 

1.  Horse  Guards  .\ venue,  S.W.  1. 
Iron  and  Steel  Trades  (Commercial  Committee). — Mr.  N.  II. 
Deakin.  O.B.E,.  Sheffield  Telegraph  Buildings.  High  Street. 
Sheffield.    The  work  of  this  Committee  will  be  limited  to 
commercial  and  technical  questions. 
Railway  Carriage  and  Wagon  Building  (I.I.R.C.).— Sir  W.  B. 
Peat,    11,   Ironmonger   Lane.   E.C.     Liaison   Officer ;  F.  W. 
Raffety,  Ministry  of  Reconstruction. 
Tramways(  P,D,C,,  J,I,C,).— The  Secretary.  Provisional  Drafting 

Cbmmittee,  Ministry  of  Labour. 
Wire    Manufacturing    (I,I,R,C,), — I,    W.    Wyatt   (/*<>   leiii.\ 

Ministrv  of  Reconstruction. 
Zinc  and  Spelter  (I.I.R,C,),— F,  W,  Raffety  (/'n-  /^w.),  Ministry 
of  Labour. 
"    Calendar. — The  Si  pbrhkat  Furnace  Co.,  Ltd.,  Brad- 
ford, has  issued  a  wall  calendar  with  a  block  of  daily  slips  for 
1919. 

Strike   Troubles   at    German    Electrical   Works.— Tot- 

Hague  correspondent  of  the  Tmifs  sa.ys  that  in  response  lo 
Liebknecht's  appeal  for  ii  general  strike.  .">l,00u  men  at  Siemens's 
works  threatened  to  come  out.  but  abandoned  their  intention 
through  Herr  Earth's  intervention.  The  workers'  officials,  it 
appears,  made  such  demands  as  would  have  rendered  the  firm's 
continuance  impossible.  It  is  also  stated  that  at  Bergman ns 
electrical  works  at  Rosenthal,  differences  occurred  between  workers 
and  the  managers,  but  the  differences  were  adjusted.  On  Friday 
last,  however,  Liebknecht  entered  the  building  by  force,  ami 
persuaded  the  workers  to  attend  a  meeting,  after  which  they  did 
not  return  to  work.  At  other  places  men  are  threatening  to 
destroy  the  mines  aind  to  sink  all  merchant  ships  unless  their 
demands  are  granted.  " 

The  llaihi  Miiil  prints  dispatclies  in  the  course  of  whii-li  it  is 
stated  that  the  demands  made  by  the  workers  in  various  factories 
have  been  on  a  most  ambitious  scale,  meaning  nothing  short  oi 
ruin.  The  head  of  ''one  of  the  largest  companies  in  the  electrical 
industry  in  Berlin.  "  who  has  to  do  "  with  highly-educated 
workers, "  said  that  demands  amounting  to  -<;2,0u0,000  had  twen 
made  to  him,  which  far  exceeded  the  company's  revenue. 

In  one  case  at  Leipzig  a  supplement  to  wages  from  August  1st. 
19U,  was  <lemanded  at  a  works  employing  70o  persons,  which 
meant  that  the  proprietor  must  lay  on  the  table  CS5.000  to  satisfy 
the  demands  of  the  moment.  Thousands  of  pounds  were  to  bt; 
paid  in  coin,  and  the  stipulations  for  the  future  included  one  tor  a 
full  month's  salary  as  a  Christmas-box. 

In  the  Electrical  Review  for  August  30th  we  discussed  the 
reductions  of  wages  that  were  being  made  in  some  of  the  German 
factories,  including  o«e  of  the  branch  works  of  the  Siemens- 
Schuokert  Co.  In  referring  to  the  big  war  profits  of  the  German 
firms  which  they  h,ad  put  into  reserves  in  German  War  Loan  for 
after-war  trade,  we  remarked  :  "  If  the  German  workers'  claims  for 
war  profits  to  be  disgorged  were  to  become  general,  there  would  not 
be  even  those  depreciated  '  scraps  of  pai>«r-  left." 
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Concert. — The  electrical  eniploj-csof  Messks.  Hig(.^  and 
llii.i .  I,Ti>.,  coiilractors,  will  holil.  a  concertr-at  the  Crown  Worfcs 
('iuit<>eii.  Soiitli  Lambeth  Komi,  S.W.,  on  Siitunlny,  Deceml>er  •-'Hth, 
ut  7  u  oKiuk. 

Non-Ferrons   Metal    Industry  Act.— A   further   list   of 

licences  jrranted  nniler  this  Act  appears  in  the  l.nniton  (i<i:ette  for 
December  ITtli. 

Pivotal  Mining  Men. — We  rend  in  a  finaneial  daily  that 

the  Institution  of  iMininir  and  Metallurgy  has  Ix'en  appointed  liy 
the  Ministry  of  Labour  as  the  central  authority  for  the  demobili- 
sation of  pivotal  men  connected  with  metalliferouB  mining  and  non- 
ferrous  mctallurjry. 

Bankruptcy  Proceedings. -Wii-f,ia.\[  T.  Smith,  elec- 
trical and  mechanical  engineer,  Victoria  Street,  and  (jO,  Hampden 
.Stieet,  Bolton, — This  cj\se  was  again  mentionetl  at  Bolton  to  the 
Hfgistraron  11th  inst.  It  had  previously  been  adjourned  to  enable 
debtor  to  carry  out  his  desire  to  make  an  amended  composition  for 
an  increased  amount.  An  application  was  now  made  for  the 
extension  of  the  adjournment  to  March  12th,  The  Registrar 
agreed, 

E,  Ci'LL,  electrical  fitter,  "  formerly  licensed  victualler,"  Ply- 
mouth,— Trustee,  Mr,  A,  X,  F,  Goodman,  released  November  28th, 

v..  Clonev,  tramway  divisional  sui>8rintendent.  5,  St.  .\lbans 
Road,  Parliament  Hill  Fields, — Receiving  order  discharged  con- 
ditionally. 

A.  Matson,  lately  electrical  engineer,  Stockton-on-Tees. — Appli- 
cation for  discharge  to  be  heard  at  Stockton-on-Tees,  January  14th, 
liilii. 

S,  Smith  (Smith  &  Sons"),  '"  music  and  musical  instrument  dealer, 
electrical  engineer,  and  general  dealer,"  Widnes.  —  Discharge 
suspendeil  lor  two  years, 

Italian    Company  Notes. — Tinder   the   auspices   of    the 

liouppo  l,|uartieri  (S.T,P.E.)  there  has  been  established  at  Milan  the 
Fabbrica  Italiana  Apparechi  e  Materiali  Elettrico,  with  a  capital  of 
I, .■.00,0011  lire. 

By  the  issue  of  2,6"),5  shares  the  Soeieta  Telefonica  Cisalpina.  of 
Bergamo,  has  increased  its  capital  to  7.oO,000  lire. 

The  Soeieta  Elettrica  Sarda,  of  Leghorn,  has  inorea-sed  its  capital 
to  10,000,000  lire,  and  shifted  its  headquarters  to  Milan,  This 
comiiany  works  in  conjunction  with  the  Soeieta  Elettrica  de 
Tirso, 

By  the  issue  of  3.000.000  bonds  the  Soeieta  Varesina  per  Impress 
Elettriehe.  of  Varese,  has  augmented  its  capital  to  12,32.5,000  lire. 

The  Soeieta  Anonima  Materiali  Elettrico,  of  Milan,  has  increased 
its  capital  to  4.i0.000  lire,  and  the  Adamello  Co.  from  20,000,000  to 
30,000,000  lire. 

Italian  Machine  Tool  Trade.— The  provision  of  machine 

tools  for  their  e.^panding  industries  after  the  war  is  exercising  the 
minds  of  prominent  Italians.  One-tenth  of  these  imports  before 
the  war  were  supplied  by  England,  three-tenths  by  America,  and 
six-tenths  by  Germany.  The  last-named  country  will,  however, 
cease  to  count  among  Italy's  suppliers,  and  her  requirements  will 
have  to  be  met  elsewhere.  To  this  end  a  company  was  recently 
formed  at  Milan  under  the  style  Associazione  fra  gli  Importatori  di 
Machine  L'tensili.  which,  pending  the  time  when  Italy  is  able  to  pro- 
vide for  her  own  wants,  will  control  the  business  of  machine  tool 
imports,  among  which  agricultural  motors  and  machinery  take  a 
leading  place. 

Trade  Announcements. — Durintr  the  war  the  lowering- 
gear  business  of  the  London  Electric  Firm  has  been  carried  on 
to  a  considerable  extent,  mostly  for  munitions  and  similar  factories. 
The  firm's  operations,  however,  have  been  mainly  devoted  to 
searchlights  for  various  Government  Departments — the  War  Office, 
the  Admiralty,  the  Air  Board,  kc.  They  will  now  continue  with 
their  lowering  gear,  winches,  wire  rope,  pulleys,  &c,,  also  searchlights 
of  Army,  Navy,  mercantile,  canal.  Fire  Brigade;  and  yacht  types. 
They  are  also  making  machines  with  electric,  pneumatic,  hydraulic, 
and  rod-distance  control,  parabolic  and  other  mirrors,  combined 
auto  and  hand-feed  lamps,  kc. 

The  Stanton  Ironworks  Co.,  Ltd..  near  Nottingham,  have 
entered  into  a  working  arrangement  with  Messrs.  James  Oakes 
and  Co..  of  Alfreton  Ironworks,  Derbyshire,  under  which  the 
Stanton  Co.  will,  from  January  1st  next,  act  as  sole  selling  agents 
for  the  products  of  Jlessrs.  Uakess  blast  furnaces  and  foundries. 

LIqaidatious    and    Dissolutions.  —  Larne    Electric 

Light  'Works,  Ltd.— Winding  up  voluntarily.  Liquidator,  Mr. 
J.  D.  A.  Norris.  Suffolk  House,  Laurence  Pountney  Hill,  E.G. 

Herrtage,  Lester  ..^c  Co.,  electrical  engineers,  4,  Queen  Street 
Place.  EC— Mr.  S.  E.  Herrtage  and  Mr.  G.  W.  Lester  have  dissolved 
partnership.  Mr.  G.  W.  Lester  will  continue  the  business  under 
the  same  style  at  the  old  address. 

The  Johnson  Secret  Wireless  Telegraph  and  Telephone 
Testing  Syndicate,  Ltd.— Meeting  January  18th,  1919,  at 
2  and  3.  West  Street.  E.C.,  to  hear  an  account  of  the  winding  up 
from  the  liquidator,  Mr,  J,  A.  Robertson. 

ACCCMULATOR  SERVICE  Co.,  7  and  9,  Staiion  Approach,  Wan- 
stead  Park  Station,  Essex.— Messrs.  S.  T.  JoUey  &  A.  H.  :^night 
have  dissolved  partnership.  Debts  will  bs  attended  to  by  Mr.  S.  T. 
JoUey,  who  will  continue  the  business. 

Exports  to  China. — The  London  Gazette  for  December 
17th  contains  additions  to  the  list  of  persons  and  bodies  in  China 
to  whom  exports  may  be  consigned. 


Coal  and  Industry. — At  the  adjourned  meeting;  of  tin 
Federation  of  British  Industries,  a  resolution  was  passed  HHttiii'.j 
forth  the  Federation  s  ideas  regarding  Peace  .\iiiLs.  Other  resoln 
Hon.-  included  one  as  follows  oonoerning  coal  supply  : — "That  the 
position  of  industry  with  regard  to  priority  of  coal  supply  is  u 
serious  menace  to  employ  [nent  and  the  speedy  conversion  from  Wai 
to  Peace  production  ;  and  that  the  War  Cabinet  should  take  the 
matter  into  consideration  immediately." 

Catalogues  and  Lists. — Kiutish  Thomson-Housto.n-  Co.. 

Ltd..  Mazda  House,  77,  I'pjier  Thamcn  ^^trcet.  E.G.  4.  New  prices 
list  No.  10,401-111  A  and  10  B.  showing  the  new  type  of 
'  Efracta  "  lantern  and  the  light-distribution  curve, 

Messrs,  Mavor  ,'t  Coulson,  Ltd..  47,  Broad  Street,  Miu,  End, 
Glasgow. — Leatiet  particularising  c.c.  generator  and  motors  held  in 
stock. 

Messrs.  Plaistowi:&  Co.,  Ltd.,  Wharfdale  Road,  King's  Cross, 
London.  N.  1. — Leaflet  relating  to  "  Nettol,"  a  cold-water  preparation 
for  cleaning  machinery,  varnished  surfaces,  >Vc. 

Belgium  and  German  Goods. — There   is  an   important 

and  inrtuentially-supported  movement  on  foot  in  Brussels  for  pre- 
venting the  employment  of  manufactures  of  German  origin  in 
future  commercial  enterprises  in  that  city.  Our  readers  know  well 
enough  to  how  large  an  extent  German  industrial  and  financial 
concerns  had  worked  their  way  into  Belgian  affairs  before  the 
war.  In  Belgium  the  beast  has  left  its  trail  wherever  it  ha.s  pa-ssed, 
and  the  determination  to  prevent  repetition  of  former  penetration 
and  commercial  domination  will  be  as  strong  there  as  in  any  other 
country.  But  the  Belgian  electrical  men  have  not  concealed  their 
anxiety  regarding  future  possibilities  if  England  or  the  Allies  are 
unable  to  meet  requirements.  Precisely  the  same  fear  was 
expressed  at  different  periods  of  the  war  b.v  Russian  engineers  in 
regard  to  Russia's  vast  needs.  The  call  to  England,  the  United 
States,  and  other  exporting  countries  is  loud,  and  the  penalty  of 
ignoring  it  will  be  to  throw  both  Belgium  and  Russia  into  the 
arms  from  which  they  shrink.  There  is  a  need  for  a  large 
co-0])erative  effort  on  the  part  of  the  manufacturing  concerns  of 
Allied  countries  in  dealing  with  the  situation.  The  decision 
arrived  at  by  the  College  of  Aldermen  at  Brussels  is  that  a  clause 
shall  he  inserted  in  the  conditions  of  contracts  for  commercial 
enterprises  in  the  city  providing  that  no  product  of  German  origin 
shall  be  employed  therein,  and  that  any  infraction  of  this  regula- 
tion shall  be  punished  by  the  forfeiture  of  2.')  per  cent,  of  the  total 
amount  involved.  The  Alderman  of  Public  Works  has  issue<l  a 
notification  discountenancing  the  reopening  of  business  relations  in 
any  form  with  enemy  nations  ;  but  he  goes  even  further,  and  adds, 
"  or  with  nations  which  have  been  working  in  the  enemy's 
interests,"  Such  a  decision  gives  the  manufacturers  of  this  and 
.\Uied  countries  an  opportunity  for  trade  and  work  that  should  not 
be  mi.ssed. 

Book  Notices. — L'Elerlriiile. — Under  this  title  a  new 
electrical  journal  is  about  to  be  inaugurated  in  France,  to  fill  a  gap 
which  at  present  appears  to  be  open.  The  existing  publications — 
excellent  of  their  kind — are  over  the  heads  of  the  less  highly 
trained  engineers  and  electricians,  and  it  is  to  serve  the  needs  of 
this  class  that  our  new  contemporary  is  designed--to  provide 
technical  and  commercial  information  for  electrical  workers,  and 
for  those  who  are  not  electrical  specialists.  Being  tied  to  no 
sectional  or  financial  interest,  L' Eliot ric it i  will  have  a  free  hand  to 
deal  with  all  questions  on  their  merits,  and  will  play  its  part  in 
promoting  the  expansion  of  the  French  electrical  industry  ;  it  will 
be  directed  by  our  esteemed  noifrcre,  M.  J.  B.  Nouet,  formerly  com- 
mercial manager  of  La  T.itmxh-e  Elect r'ujne,  and  La  Heine  Ginenile 
lie  r Elect ririte,  to  whom  we  wish  all  success.  The  foreign  subscrip- 
tion will  be  25  ft.  ;  address,  2,  Rue  de  la  Pepiniere,  Paris. 

"  Proceeilhigs  of  the  Physical  Society  of  London.''  'Vol.  XXXI, 
Part  1.  December  1.5th,  1918.  London  :  Fleetway  Press,  Ltd. 
Price  4s.  net. 

'Science  Abstracts."  Vol.  XXI.  Part  XI.  November  30th, 
1918.  Sections  A  and  B.  London  :  E.  &  F.  N.  Spon,  Ltd.  Price 
Is.  fid.  net  each. 


LIGHTING  AND  POWER  NOTES. 


Arbroath. — Street  Lighting. — After  considerinc(  the 
changes  in  connection  with  electricity  supply  foreshadowed  by  the 
Government,  the  EL.  and  Power  Co.  has  inquired  whether  the 
Council  desires  the  lelectrical  street  lighting  to  continue,  as  the 
company  has"  a  favourable  opportunity  of  disposing  of  its  standards, 
lamps,  and  apparatus.  The  Council  has  asked  the  company  on 
what  terms  it  will  carry  on  the  street  lighting,  on  the  basis  of  the 
50  por  cent,  now  allowed. 

Australia. — E.L.  Schemes. — The  following  municipalities 

are  considering  the  question  of  installing  electricity  schemes  within 
their  areas  : — Bland  CN.S.W.")  Shire  Council  ;  Junee  (N.S.W.)  ; 
Millicent  (S.A.)  ;  St.  George  CQ-)  ;  Penguin  (Tas. )  :  and  Ithaca 
(Q.).  The  Elmore  E.L.  and  P.  Co.  has  received  permission  to  install 
electricity  at  Elmore  (Vic.').  The  Mirboo  North  Dairy  Co.  has 
decided  to  supply  the  town  of  Mirboo  with  electricity.  The  Cess- 
nock  (N.S.W.)  Shire  Council  has  entered  into  an  agreement  with 
the  Hetton  Coal  Co.  to  install  electricity  at  Bellbird. 
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QuEESSLAND. — The  Government,  which  had  definitely  refused  to 
grant  any  further  permits  for  private  companies  to  install  elec- 
tricity supply  undertaking's,  has  now  stated  its  willingness  to  grant 
permits  to  local  authorities,  or  combinations  of  local  authorities. 
for  the  purpose. — Te/iders.- 

Melbourne. — The  City  Council  has  schemes  in  hand,  estimated 
to  cost  £:-'25,000,  for  the  improvement  of  the  electricity  under- 
taking during  the  next  three  years.  The  E.S.  Committee  proposes 
to  purchase  energy  from  the  RaOway  Department,  and  to  erect  a 
new  sub-station,  at  a  cost  of  £100,000. 

Victoria. — The  (Jovernment  is  considering  the  utilisation  of 
the  Upper  Goulbourn,  Acheron  Valley,  Snob's  Creek,  and  other 
rivers,  for  the  generation  of  electricity. 

Bideford. — Proposed  E.L. — The  local  Chamber  of  Com- 
merce has  passed  a  resolution  in  favonr  of  an  E.L.  scheme  for  the 
district,  and  has  decided  to  further  the  proposal. 

Broadstairs.  —  Street    Lighting.  —  The   T.D.C    has 

decided  to  arrange  with  the  Thanet  Electric  Tramway  and  Light- 
ing Co.  for  the  provision  of  1 1  additional  electric  street  lamps  on 
the  Parade. 

Canterbury. — Street  Lighting. — The  T.C.  has  decided 

that  from  the  quarter  ending  December  31st  the  charge  for  street 
lighting  by  electricity  shall  ba  the  present  charge  for  capital  and 
interest,  plus  consumption  at  power  prices  and  the  cost  of  renewals. 
Messrs.  Pritchett  &  Gold  have  been  granted  an  increase  of  5  per 
cent,  on  the  contract  price  for  the  maintenance  of  the  accumu- 
lators for  each  £1  by  which  the  price  of  lead  exceeds  £18. 

Chelmsford. — Price    Increase. — The    Electric   Supply 

Corporation  has  applied  to  the  B.  of  T.  for  powers  to  increase  the 
charge  for  electricity  from  (j}d.  per  unit  to  Sid.  ;  the  T.C.  has  con- 
sidered the  matter,  and  considers  that  Id.  per  unit  increase  would 
be  sufficient,  and  that  the  minimum  charge  should  be  abolished 
altogether. 

Chester. — Extension  of  Supply. — The  E.L.  Committee 
has  recommended  the  T.C.  to  apply  for  B.  of  T.  consent  to  supply 
electricity  by  overhead  mains  to  the  premises  of  Messrs.  Webb  and 
Sons,  which  are  in  the  area  of  the  Ha  warden  U.D.C.,and  an  additional 
supply  to  Messrs.  J.  Crichton  &  Co.  The  capital  cost,  estimated  at 
£4,572,  is  to  be  provided  by  the  firms  in  question,  and  repaid  by  the 
Corporation  before  the  end  of  seven  years. 

A  Special  Committee  has  been  appointed  to  report  on  all  questions 
relating  to  the  development  of  the  city. 

Chester-Ie-Street. —  Electricity  Supply  and  the 
FOEL  Controller.— The  action  of  the  Electric  Supply  Co.,  in 
refusing  to  comply  with  a  request  by  the  U.D.C.  Fuel  Control  Com- 
mittee to  have  check  meters  installed  at  houses  where  electricity  is 
supplied  unmetered,  has  been  upheld  by  the  higher  authorities. 

Continental. — Finland. — Water  Power. — The  Govern- 
ment has  decided  to  purchase  the  waterfalls  in  Northern  Finland 
for  10,000,000  marks,  and  proposes  to  lease  them  to  diflferent  com- 
panies, in  which  the  State  will  hold  a  certain  number  of  shares. 
T/ie  Times. 

Chertsey. — Correction. — The  note  headed  "  Chertsey  '■ 
in  our  last  issue  should  have  been  headed  '"  Weybridge.'' 

Dover.— E.L.  Charges.— The  B.  of  T.  has  refused 
sanction    for    the    T.C.    to    increase    the    maximum   charge    for 

electricity. 

Edinburgh.— Price  Increase.— The  E.L.  Committee 
has  recommended  the  Corporation  to  increase  the  price  of  elec- 
tricity for  lighting  purposes  from  SJd.  to  4d.  per  unit,  and  by  |d. 
per  unit  for  power. 

Leiston. — Proposed  E.L. — The  Lighting  Committee 
has  recommended  the  Council  to  consider  the  advisability  of  in- 
stalling an  E.L.  scheme  for  the  town. 

Lincoln. — L.G.B.   Inquiry. — On    December    10th    the 

L.G.B.  inspector  (Mr.  T.  C.  Ekin)  held  an  inquiry  into  the  applica- 
tion of  the  Corporation  to  borrow  £250,000  for  electricity  purposes. 
The  Council  is  seeking  to  acquire  Messrs.  Clayton  &  Shuttleworth's 
generating  station  for  the  ])urpose  of  supplying  electricity  to  the 
general  public  and  large  works  in  the  district.  The  Town  Clerk 
stated  that  there  would  be  a  great  demand  for  electricity  from  the 
engineering  firms  in  the  district,  and  one  firm  alone  estimated  that 
2,000  houses  would  be  required  to  house  the  additional  workmen 
who  would  be  employed  by  them.  Sir  John  Snell  stated  that 
unless  there  was  a  big  industrial  development  in  the  area  between 
the  generating  stations  at  Rotherham  and  Sheffield  and  on  the 
River  Trent  it  would  not  be  commercially  possible  to  transmit 
energy  a  distance  of  3(i  miles.  Lincoln  being  30  miles  from  any 
source  of  supply,  the  only  alternative  was  for  the  city  to  develop 
its  own  power  supply.  The  present  station  of  the  Corporation  was 
inadequate,  and  the  proper  course  was  for  the  Corporation  to  put 
down  a  generating  station  capable  of  supplying  all  present  and 
future  demands  for  power.  Negotiations  lor  the  acquisition  of 
Messrs.  Clayton  ^V:  Shuttleworth's  power  station  had  been  entered 
into,  and  agreements  for  the  supply  of  power  to  that  firm  and  to 
Messrs.  Ruston  i:  Hornsby  had  been  entered  into  for  11  years. 

London. — Fi;lham. — The  L.C.C.  Finance  Committee 
recommends  the  sanction  of  the  Council  to  the  borrowing  of 
£7,230  by  the  B.C.  for  electricity  purposes. 

Hackney.  Street  Lighting.  —  The  Electricity  Committea 
reports  that,  i  a  order  to  comply  with  the  lighting  restrictions,  the  496 
arc  lamps   used  for  street  lighting   in   the  borough  were  replaced 


by  32-c.p.  carbon-filament  lamps.  The  Committee  now  recommends 
that  404  of  the  arc  lamps  be  not  reinstated,  but  that  600-o.P.  half- 
watt  lamps  be  used  in  their  place.  The  cost  is  estimated  at  £3,026, 
less  the  amount  obtained  by  the  sale  of  the  obsolete  lamps. 

Newarli. — E.L.  Bill. — The  local  Tradesmen's  Asso- 
ciation has  asked  the  T.C.  to  oppose  the  Gas  Co.  s  Bill  for  powers  to 
supply  electricity,  and  has  recommended  the  Council  to  obtain 
powers  to  supply  electricity  itself. 

Shanltlin. — Street  Lighting. — The  U.D.C.  is  con- 
sidering an  offer  from  the  Isle  of  Wight  E.L.  &  P.  Co.  to  light  half 
the  public  lamps  in  the  town  at  £415  per  annum. 

Swindon. — Extensions. — The  T.C.  has  approved  of  an 
agreement  for  the  supply  of  electricity  to  the  Government 
ammonium-nitrate  factory  at  Stretton. 

Warrington. — Loan  Sanction. — The  T.C.  has  received 

sanction  to  loans  of  £10,330  for  boiler  plant  and  £1,670  for  a 
mechanical  stoker,  A:c.,  at  the  electricity  works. 

Wigan. — In  moving  the  confirmation  of  the  minutes  of 
the  Electricity  Committee,  Alderman  Grimshaw  stated  that  he 
considered  that  Wigan  would  be  called  upon  to  supply  the  surround- 
ing district  with  electricity,  in  connection  with  the  proposed 
centralisation  of  supply.  Wigan  was  surrounded  by  a  thickly- 
populated  district,  and  the  demand  could  not  be  less  than  50,000,000 
units  per  annum,  and  if  the  works  of  the  Metallurgical  Corporation 
assumed  the  proportions  which  were  expected,  the  demand  would 
bo  about  100,000,000  units  per  annum. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia.— -^'iCTOiiiA. — The  first  train  was  run  on  the 
Melbourne-Flemington  electric  railway  at  the  end  of  October  :  a 
full  service  is  not  expected  for  several  months. 

The  Legislative  Assembly  has  voted  against  the  nationalisation 
and  State  control  of  the  Melbourne  tramways. 

Queensland. — A  scheme  for  the  electrification  of  the  Rock- 
hampton  tramways  is  being  prepared  by  Mr.  W.  J.  S.  Jones, 
consulting  engineer,  Brisbane. — Tenders. 

Blaciipool. — Proposed  Purchase. — The  T.C.  has  unani- 
mously decided  to  promote  a  Parliamentary  Bill  to  acquire  the 
property  of  the  Blackpool  and  Fleetwood  Tramroad  Co.,  and  to 
carry  out  tramway  extensions  in  the  borough. 

Bristol. — Collision. — A  collision  occurred  between  two 
tramcars  at  Perry  Road,  last  week,  resulting  in  both  cars  leaving 
the  line.     Ten  persons  were  removed  to  the  infirmary. 

Burnley. — At  a  conference  with  the  T.C.  otiScials,  last 
week.  Major  G.  Stewart,  of  the  L.G.B.,  stated  that  the  embargo  on 
the  borrowing  of  money  had  now  been  removed.  The  tramway 
manager  stated  that  £10,000  would  be  spent  on  necessary  work  in 
connection  with  the  tramways. 

Continental. — Switzerland. — The  Swiss  Federal  Rail- 
ways Administration  has  been  granted  a  credit  of  Fr.  16,800,000  for 
the  purchase  of  20  electric  locomotives,  of  which  sum  Fr.  5,600,000 
will  be  regarded  as  a  supplementary  credit  for  the  Construction 
Budget,  l\)\9,.—D.A.Z. 

Germany. — It  is  announced  that  the  eight-hour  day  was  to  have 
been  introduced  on  the  system  of  the  Grand  Berlin  Tramways  Co. 
on  December  15th.  It  was  calculated  that  if  the  undertaking  was 
to  remain  remunerative  it  would  be  necessary  to  raise  the  fares 
from  the  preseflt  charge  of  124 — 15  pf.  to  20  pf.  (2M.) 

Delagoa  Bay. — The  report  of  the  Delagoa  Bay  Develop- 
ment Corporation  for  the  year  ended  June  30th  states  that 
passengers  carried  on  the  electric  tramways  numbered  1,661,429,  an 
increase  of  208.736. 

London. — Derailment. — The  L.U.T.  tramway  system 
was  disorganised,  late  on  Saturday  night,  by  the  derailment  of  a 
car  at  Brentford. 

The  B.  of  T.  has  extended  the  time  for  the  construction  of  new 
works  authorised  by  the  L.E.R.  Act  of  I!>13,  to  August  7th.  lOHl. 

All  the  tramway  services  of  the  L.C.C.  are  to  be  suspended  on 
Christmas  Day,  from  4  p.m. 

Woolwich. — The  B.C.  has  provisionally  approved  of  the  scheme 
for  the  construction  of  a  railway  on  the  Kearney  system  from  the 
Arsenal  gates  to  N.  Woolwich  Railway  Station,  a  distanoe-of  half- 
a-mile  under  the  Thames.  -- 

MoTOR-'Brs  Subsidy. — The  L.C.C.  Highways -Committee  has 
issued  a  report  on  the  Government  snbsidy  paid  to  the  L.G.O.  Co.  in 
respect  of  its  services  in  South-East  London.  The  grant  amoimted 
to  £44,312  for  the  year  ended  June  30th,  1917,  and  was  made  in 
respect  of  17  omnibus  routes,  10  of  which  were  in  competition  with 
the  tramways  ;  the  grant  was  made  in  order  to  obtain  a  good  ser- 
vice for  the  munition  workers  at  Woolwich,  but  many  of  the  sub- 
sidised routes  extended  to  the  north  and  west  of  London.  At  a 
meeting  of  the  L.C.C.  on  Tuesday,  it  was  stated  that  the  total 
grant  amounted  to  nearly  £100,000,  and  the  opinion  was  expressed 
that  the  Council  should  receive  the  same  treatment  as  the  L.G.O.  Co. 


(iOl 


Tni%     KLECTRICAL    REVIEW,   lVoi.8:!.   No.j,n:i,  u.;ckm>.krl'o,  lais. 


Manchester. — As  a  result  of  the  recent  decision  of  Mr. 
Justice  Bailhache.  at  the  Assizes,  that  "  a  person  who  grets  up  in  a 
tramcar  before  it  stops,  does  so  at  his  own  risk,"  apnblic  atinonnce- 
ineiit  13  to  be  made  by  the  Tramway  Committee  bearing'  on  the 
.liulfTe  3  ruling. 

Oldham.  —  PROPO.-iRn  Kxtensuixs. — The  T.V.  has 
decided  to  apply  to  the  B.  of  T.  for  a  prov.  order  for  powers  to 
construct  new  tramways  to  the  Chaddcrton  and  Werneth  districts. 

Stirling.  —  Proposed    Ei.KCTRrFiiATiox. — Xenotiations 

are  to  be  reopened  by  the  Stirling-  and  Bridge  of  Allan  Tramways 
Co.  with  the  T.C.  for  the  purchase  of  the  system  by  the  Council, 
with  a  view  to  its  electrification.  Failinsr  the  takinp-nver  by  the 
T.C.  the  company  will  consider  the  question  of  the  application  of 
mechanical  traction. 

Tynemouth.  —  Proposed    Pi-RCH.iSE.  —  Tho   T.C.    has 

decide<l  to  promote  a  Bill  in  the  ensuin^;  session  of  Parliament  for 
powers  to  construct  and  work  trolley  vehicles  and  omnibuses,  and 
to  ai'quire  and  work  the  tramway  system. 

United   States. — A   char^ce    of   niaushuighter   is    beintr 

brought  against  the  president,  four  officers,  and  a  driver  of  the 
Brooklyn  Rapid  Transit  Co.,  in  connection  with  an  accideut  on 
Noveml>er -Ist,  reported  in  this  column  at  the  time,  in  which  85 
persons  were  killed.  The  accident  occurred  iluring  a  strike,  ami 
was  alleged  to  have  lieen  due  to  the  inexperience  of  the  ilriver. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Australia. — Witli  further  ri-ferenee  to  our  ikjLo  oh 
November  8th.  it  is  stated  by  the  Sydney  evening  Press  that  Mr. 
Jensen,  Federal  Minister  of  Customs,  who  had  resumed  his  position 
in  the  Cabinet,  after  an  investigation  into  a  war  purchase  of  a 
wireless  station,  finally  gave  up  his  portfolio  on  a  threat  by  Mr. 
Watt.  Acting  Prime  Minister,  that  otherwise  the  whole  Cabinet 
would  resign-. —  '/'/le  Tunes, 

Telegraphic  Delays. — The  Times  states  that  complaints 

have  been  received  from  business  houses  recently  regarding  the 
delays  which  are  experienced  in  the  transmission  of  cable  telegrams. 
Messages  to  India  take  live  to  six  days,  and  deferred  cables  10  to 
15  days  sometimes,  while  messages  at  ordinary  rates  between 
London  and  Australia  take  four  to  six  days  to  arrive,  and  those  at 
deferred  rates  six  to  nine  days.  In  view  of  the  congestion  of  traffic, 
which  apparently  is  the  cause  of  these  delays,  it  is  suggested  that 
the  list  of  approved  codes  shotdd  be  extended.  This  would  reduce 
the  enormous  expense  which  is  at  present  thrown  on  commercial 
houses,  which  have  to  pay  ordinary  rates  for  messages  delivered  at 
about  the  same  speed  as  week-end  messages  in  pre-war  days.  It 
would  also  reduce  the  congestion.  If  the  freer  use  of  codes  cannot 
be  allowed,  it  is  suggested  that  the  cable  companies  should  reduce 
the  rates  they  charge  for  ordinary  messages,  which  take  so  long  to 
reach  their  destination,  to  the  rates  quoted  for  deferred  messages. 

United  States.— Mr.  Moon,  Chairman  of  the  Post  Office 

Committee  of  the  House  of  Representatives,  has  introduced  a  Bill 
for  the  permanent  Government  ownership  of  the  telegraph  and 
telephone  lines  as  auxiliary  to  the  Post  Office  Department.  The 
Postmaster-General  states  that  President  Wilson  is  in  favour  of 
the  measure.  The  Bill  authorises  the  purchase  of  the  telephone 
systems  and  a  preliminary  survey  of  telegraphs. 

Mr.  Carlton,  president  of  the  Western  Union  Telegraph  Co,  has 
been  placed  in  charge  of  the  submarine  cables  of  the  countrv  —The 
Timex. 

Mr.  Vail,  the  president  of  the  American  Telegraph  and  Telephone 
fJo.,  announces  a  new  multiplex  installation  which  enables  one 
wire  to  do  the  work  of  10  used  heretofore.  A  pair  of  wires  carries 
five  conversations  simultaneously,  or  40  telegraph  messages. 

A  joint  resolution  has  been  introduced  in  the  House  of  Repre- 
sentatives continuing  the  control  by  the  Government  of  telegraph 
and  telephone  systems  until  otherwise  ordered  by  Congress. 

The  Commercial  Cable  Co.  has  taken  legal  steps  to  prevent  the 
American  Postmaster-General  from  retaining,  operating,  or  amal- 
gamating any  other  line  with  its  concern.  The  Postmaster-General 
nommated  Mr.  Geo.  G.  Ward,  vice-chairman  of  the  company  as 
manager  of  the  joint  system,  but  Mr.  Ward  refused  to  act.  "  Ex- 
.lodge  Hughes,  who  represents  the  company,  contends  that  the 
signing  of  the  Armistice  deprives  the  Government  of  the  power  to 
make  further  seizures,  and  that  Government  control  is  now 
inoperative,  except  for  winding  up  matters. 

Wireless  Operators. — Inquiries  made  by  The  Times 
indicate  that  during  the  next  few  months,  at  least,  the  number  of 
applications  for  employment  as  wireless  operators  will  far  exceed 
the  number  of  vacancies  occurring.  In  addition  to  the  men 
coming  from  private  wireless  schools,  there  will  be  a  very  lar.'e 
number  released  from  the  Xavy  and  Army  who  will  seek  employ- 
ment with  the  Marconi  Co  .  and  who  will,  in  all  likelihood  be  given 
preference.  The  company  has  about  400  of  its  own  men  whom  it 
has  lent  to  his  Majesty's  Forces,  who  will  be  returning  probably 
^thw  the  next  three  or  four  mouths,  and  at  the  present  moment 
the  company  has  106  applicants,  .all  men  with  first-class  certificates 
on  the  waiting  list. 


Wireless  Telegraph  Invention.— Our  American  contem- 
porary, the  Flertriral  Uei  u.i\oi  November  23rd,  contains  a  statement 
issued  by  Mr  E.  .T.  Nally.  general  manager  of  the  Marconi  Wireless 
Telegraph  Co.  of  America,  of  considerable  imjiortance.  We  learn 
that  Mr.  R.  A.  Weagant.  chief  engineer  of  the  company,  just  before 
the  entry  of  the  Uniteil  States  into  the  war,  had  made  a  discovery 
whereby  the  trouble  due  to  the  interference  of  static  electrical 
disturbances  was  completely  eliminated,  while  the  use  of  tall  towers 
and  elevated  antenna'  was  rendered  unnecessary,  and  interference 
between  adjoining  stations  was  obviated.  No  details  are  disclosed. 
The  invention  was  jilaced  at  the  disposal  of  the  I'nited  States  and 
the  Allied  (iovernments,  and  is  being  adopted  in  all  the  Marconi 
high-iH)wer  stations  ;  it  will  render  long-distance  wireless  commu- 
nication continuous  throughout  the  -'I  hours  of  the  day,  reganlless 
of  the  atmospheric  conditions. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia.— ^VDNEV. — April  28tli,  Citj  Council.  Suj'iily 
and  erection  of  power  house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall,  Sydney; 

\ictorian  Railways  Department. — .January  15th.  Supply  of 
battery  cells.  Particulars  from  Agent-General  for  Vi(^toria, 
London.  S.W. 

Dublin. — December  23rd.     Electric  Supply  Oonunittec. 

200  single-phase  and   100   three-phase.  An.   meters.     See  "  Otiicial 
Notices  ■  to-day. 


Manchester. —  Electric  passenj;er 
R  Cheetham  ,t  Co.,  2r>,  George  Street. 


lift.      I'aitiriiiars  rinn 


New   Zealand.  —  Wellikotox.  —  .January  (itli.     Public 

Works  Department.  Electric  current  transformers.  Copies  of  the 
schedules.  &o.,  may  be  seen  at  the  Inquiry  Office  of  the  Depart- 
ment of  Overseas  Trade  (Development  and  Intelligence),  London. 

Sheffield. — lanuary   7th.     Corporatiim    Tramways   ami 

Motor  Committee.  .50  double-decked  top-coveied  vestibule  tram- 
car  bodies  with  trucks.  Mr.  A.  R.  Fearnle.\,  General  Maiiagi-r, 
Division  Street. 

Spain.  —  The   municipal    authorities   of    Piieiite    (iciiil 

(Province  of  Cordoba)  have  lately  invited  tenders  for  the  conces- 
sion for  the  electric  lighting  of  the  town  during  a  period  of  ten 
years. 


CLOSED. 


Glasgow. — The  Electricity  Conmiittcc  has  recoinraeiided 

the  Corporation  to  accept  the  tender  of  Messrs.  liabcock  ,t  Wilcox, 

Ltd..  at  £110  282,  for  the  equipment  of  the  second   boiler  house  at 

the  Dalmarnock  station,  consisting  of  eight  boi'ers  and  aci'essories. 

EC.  recommended  :-- 

Handrails  on  gangway  and  ladders  at  the  Dalmarnock  station,  'Jtl.llS. — 

Messrs.  Donald  Clark,  Ltd. 
Rolled  steel  beams  for  tnrbine  room  floors,  i2,441.— Messrs.  P.  4  K.  Fleming. 
_Steani  piping.  i'.H3. —Messrs.  Stewart  &  Lloyds,  L.td. 

Norway. — The  Norske  Aktiebolatc  Elektro-Kemisk  In- 
dustrie, of  Christiania,  has  lately  placed  a  contract  with  Messrs. 
Piccard-Pictet  A:  Co.,  of  Geneva.  Switzerland,  for  the  supply  of  a 
Pelton  turbine,  of  12.000  H. P.  capacity,  for  its  new  hydro-electric 
generating  station. 

Wolverhampton. — T.C.     Additional  payments  in  resi^ect 

of  contracts  owing  to  revision   of  labour  rates  and  increased  coat 
of  material  :  — 


FORTHCOMINQ     EVENTS. 


Jnnlor  Institation  of  Engineers-— Friday,  December  20th.  At  7.30  p.m. 
At  the  Royal  Society  of  Arts,  John  Street,  Adelphi,  W.C.  Presidential 
address ;  "  What  War  has  done  for  Engineers,  and  the  Part  Engineers 
will  have  to  play  in  Reconstruction,"  by  Col,  R.  E.  B.  Crouipton,  C.B. 

(Midland  Section).- Friday,  December  SOthr  At  7.4.5  p.m.  At  the 
University,  Birmingham.  Paper  on  '■'-  The  Manufacture  of  Cast-iron 
Pipes,"  by  Mr.  T.  E.  Dimbledy. 

iShetfield  Sectionl.— Friday,  December  20lh.    At  the  Cntler's  Hall. 

At  7.30  p.m.    Ordinai-y  meeting. 
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NOTES. 

Institution  and  Lecture  Notes,— Institution  of  Elec- 
trical Engineers, — At  the  meeting  of  the  Institution  held  ou 
Thursday  last  weeli,  the  president  (Mr.  Wordingham)  rea,i  a  letter 
from  Mr.  Robert  W.  Paul.  M.I.E.E.,  offering  a  sum  of  .^500  to 
found  a  premium  for  the  best  paper  read  before  the  Institution  on 
the  subject  of  electrical  measurements  and  measuring  instruments, 
ajs  an  encoura?ement  to  younfr  engineers  to  take  more  interest  in 
the  subject.  The  Council  accepted  the  offer.  Mr.  Wordingham 
also  read  a  most  interesting  document  dated  London,  ISTl,  for 
which  the  Institution  was  indebted  to  Mr.  A.  II.  Preece,  M.I.E.E.. 
touchintr  on  the  foundation  of  the  Society  of  Telegraph  Engineers. 
Inferring  to  the  destruction  by  the  enemy  of  libraries  in  Serbia, 
the  president  announced  that  the  Council  had  decided  to  make  a 
donation  of  £,iO  and  a  set  of  bound  volumes  of  Pror-fedimjx  of  the 
Institution  dating  back  20  years,  towards  the  re-establishment  of 
such  libraries,  A  member  of  the  Council  (.Mr.  L.  B.  Atkinson)  had 
also  offered  to  gi%'e  a  complete  set  of  bound  volumes  of  Pniceeilinqs 
of  the  Institution  of  Civil  Engineers  for  the  same  purpose.  The 
president  announced  that  arrangements  were  being  made 
ti>  celebrate  Peace  by  some  suitable  function  to  take  place  in  the 
early  summer.  It  ha<l  also  been  decided  to  re-establish  the  annual 
In.stitntion  dinner,  which  would  probably  be  held  al«>ut  .Xjiril 
next. 

Koyal  Institution  of  Oreat  Britain.— Friday  disuounses  at 
-•:M)  o'clock  :— 

.laniiaiv  ntli.— Prof.  Sir  .lames  Dewar,   F.R.S.,   "  Liquiil    Air    and    tin' 

War." 
February  28tli.— Prof.  .J.  A.  McClelland,  D.Sc,  F.R.S.,  "  Nuclei  and  Ions." 
.March  7th.— Prof.  H.  C.  H.  Carpenter, 'P. R.S.,  "  The  Hardening  of  steel." 
.March  28th.-Sir  John  H.   A.  .Macdonald,  F.R.S.,  M.I.E.K.,   "The    Air 

Road."    (Illustrated.)  ^ 

April  11th.— Prof.  Sir  J.  J.  Thomson,  O.M.,  Pres.  R.S.,  "  Piezo-Klectrieity 
and  its  AppHcations." 
study  of  Electric  Arcs  and  Their  Applications,"  by  I'rof.  J.  T.  Mac- 
Ciregor-Morris,     M.I.E.E.,     East    London     College.      Two     leclnres 
(in  Tuesdays,  Februarv  4th,  11th. 
"Clutches,"  by  H.  S.  Hele-Shaw,  D.Sc,  F.R.S.    Two  lectures  on  Tuesdays, 

.March  4th,  11th. 
"  Spectrum  Analysis  and  its  Application  to  Atomic  Structure."    By  Prof. 
Sir  ,T.  J.  Thomson,  D,Sc,,  Pres,  R.S.    Six  lectures  on  Saturdays,  March 
Slh,  15th,  •22nd,  29th,  April  5th,  12th. 

Junior    Institution   of    Engineeers The  current  number  of  the 

Jiiurnal  contains  an  account  of  the  annual  general  meeting,  at 
which  the  chairman  stated  that  2!S  members  of  the  Institution  had 
fallen  in  the  country's  service.  The  accounts  showed  an  excess  of 
expenditure  over  income  for  the  yearof  £12f).  The  benevolent  fund 
stood  at  iS.")!). 

Keighley  Association  of  Engineers k  party  of  120  connected 

with  this  Association  was  shown  round  the  works  of  the  Pha'nix 
Dynamo  Co.,  Ltd.,  Bradford,  last  Saturday  week. 

Association  of  Mining  Electrical  Engineers. — At  a  meeting  of 
the  Yorkshire  Branch,  at  Leeds,  on  December  14th,  Mr.  .].  R. 
Ilaigh  read  a  jiaper  on  "  The  Electrification  of  Old  Collieries."  He 
referred  to  pits  10  or  50  years  old,  a  great  many  of  which,  he 
said,  were  working  under  conditions  that  were  not  conducive  to 
efficiency,  but  at  which  the  expenditure  of  a  few  thousand  ]X)unds 
would  repay  itself  in  a  few  years,  and  would  afterwards  yield  a 
good  dividend  for  the  shareholders.  Taking  a  colliery  with  an 
output  of  1,200  tons  per  day,  and  winding  engines  of  I.IOO  H.P.,  he 
estimated  that  the  amount  of  steam  wasted  would  give  2,390  KW, 
of  electricity.  He  proceeded  to  show  in  detail  how  this  could  be 
utilised,  and  how  it  had  been  utilised  at  the  colliery  with  which 
he  was  connected. 

Birmingham  and  District  Electric  Club.— At  the  annual 
meeting  of  this  club  the  following  officers  were  elected  for  1919  : — 

President Mr.  W_H.  Varnom  (Donovan  A:  Co., 

Birmingham). 
Vice-Presidents      ...     Mr.  H.  W.  Wolton  (H.  James  &  Co.. 
Smethwick)  and  Mr.  A.  C.  Wynr.e 
(Wandsworth    Electric   Manufac- 
turing Co.,  Birmingham). 

Treasurer Mr.   A.  E.  Cnnningworth  (Buttons, 

Ltd..  Birmingham). 

Secret.ary Mr.    N.    Deykin    (Berry's    Electric, 

Ltd.,  Suffolk  Works,  Birmingham). 
The  headquarters  of  the  club  have  lieen  removed  to  the  Grand 
Hotel,  Birmingham. 

The  secretary  (Mr.  X.  Deykin)  was  re-elected  for  the  fifth  year 
in  succession,  and  was  presented  by  the  old  membei-s  of  the  club 
with  a  pair  of  handsome  three-light  candelabra  and  a  tankard 
suitably  insoril)ed. 

Patents  and  Alien  Enemies. — A  B.  of  T.  Order  in  eon- 

ne<;tion  with  patents  in  respect  of  which  licences  have  been  granted 
by  the  B.  of  T.  or  the  Public  Trustee  by  virtue  of  the  Patents, 
Designs,  and  Trade  Marks  (Temporary  Rules)  Acts,  19U.  and  the 
Trading  with  the  Enemy  Amendment  Acts.  1914,  and  19I(i, 
states  that  in  the  event  of  the  renewal  fees  not  being  paid  by  the 
patentees,  such  fees  may  be  paid  by  the  licensees.  Application  for 
peimission  to  pay  such  fees  must  be  specially  made  to  the 
(.'omptroller-lieneral  of  Patents.  Designs,  and  Trade  Marks. 

Electric  Cooliing    in    Railway  Trains. — The  danger  of 

cooking  with  gas  fires  on  railw.ay  trains  has  beeu  showu  by  the  dis- 
astrous effects  in  recent  railway  accidents  in  Germany.  As  a  con- 
sequence, the  Association  for  Promoting  the  Utilisation  of 
Electricity  has  taken  steps  to  co-ordinate  the  efforts  of  manu- 
facturers, public  bodies,  and  other  interested  parties  to  secure 
early  tests  with  the  object  of  introducing  electric  cooking  on 
the  German  restaurant  cars. 


The  Dilutee. — According  to  a  statement  appearing  ia 
The  Times,  a  Joint  Conference  of  employers  and  employes  in  the 
engineering,  shipbuilding,  and  allied  trades  on  Tuesday,  discussed 
questions  of  importance  in  regard  to  the  future  administration  oi 
these  industries.  .It  seems  that  the  vexed  question  of  the  dilutee — 
whether  he  or  she  should  now  give  place  to  the  skilled  man 
returning  to  take  up  his  original  job — was  dealt  with,  and  the 
matter  stood  adjourned  .intil  next  week. 

Mine  Cables. — To  obviate  fire  and  other  risks  to  miners 

consequent  upon  the  presence  of  transmission  cables  in  the  operat- 
ing shaft,  the  Anaconda  Copper  Co.  has  driven  3J-in.  diamond  drill 
holes  through  solid  rock  to  provide  for  carrying  electric  cables  to 
the  l,20o,  2,200,  and  2,S00  ft.  levels  for  operating  pumps,  blowers, 
and  fans.  The  cable  is  three-conductor  400.000  circ.  mil.,  with 
varnished  cambric,  J -in.  lead,  and  O'lS-in.  galvanised  steel  wire. 
The  over-all  diameter  is  203  in.,  and  the  weight  16'tj  lb-  per  ft. 
The  cal5le  is  suspended  from  a  cable  bell  at  the  surface,  and  the 
greatest  length  of  cable  let  down  in  one  piece  is  (J.'iO  ft.  The 
pumping  loads  supplied  on  the  three  levels  are  about  1.200  H.P., 
1,200  H.p.,  and  9iiO  n.p.  respectively. — Eieitricid  Beriew.  Chicago. 

Plant  for  Sale- — Bolton  Corporation  Electricity  Com- 
mittee has  for  disposal  two  2,000-H.P.  steam  engines,  complete 
with  bai-ometrie  condensing  plant  and  3-phase,  ,iii  cycles,  6,600- 
volt  alternators.  Loughborough  Corporation  Electricity  Depait- 
uient  invites  offers  for  one  Drybank  marine  toiler,  fitted  with 
Bennis  mechanieal  stoker.  For  particulars  see  our  advertisement 
pages  to-day. 

Proposed  Reunion  of  Divisional  Engineers. — in    l!U4 

the  Institutions  of  Civil.  Electrical,  and  Mechanical  Engineers 
assisted  in  the  form.ation  of  a  unit  known  ;is  the  Divisional 
Engineers,  which  wa.s  attached  to  the  Royal  Naval  Division.  As 
many  of  these  men  are  now  discharged,  or  are  being  demobilised 
under  the  jjresent  scheme,  Mr.  C.  Saxton  is  anxious  that  members 
of  the  original  Xo.  3  Section  of  the  1st  Field  Company  should  com- 
municate with  him  at  the  United  Glass  Bottle  Manufacturers. 
Ltd.,  care  of  Nultall  A:  Co.,  Ltd.,  Ravenhead,  St.  Helens,  Lanes. 
Mr.  Saxton  and  several  others  are  very  anxious  to  get  in  touch 
with  as  many  of  the  original  men  as  possible,  with  a  view  to 
making  arrangements  for  a  reunion. 

Inquiries. — ^fr.  W.   IT.   Jliller,    electrical    engineer,  of 

Fleetwood,  has  in  use  in  connection  with  prepayment  meters 
several  snap  locks,  the  keyhole  of  which  is  covered,  when  locked, 
by  a  paper  .seal,  duly  initialled,  on  the  back  :  the  insertion  of  a  key 
destroys  the  seal.  The  lock  is  stamped,  "  Tourtel's  Patent."  Mr. 
Miller  would  be  glad  if  any  other  engineer  using  these  or  similar 
locks  would  kindly  inform  him  where  they  can  be  obtained. 

Appointments    Vacant.  —  Electrical   plant    attendants 

(72s.  6d.  +  12i  per  cent.),  for  R.E.  Lighting  Plants,  near  Plymouth  : 
two  switchboard  attendants  (683.  6d.),  for  the  Burnley  Corporation 
Electricity  Works ;  telephone  electrician  for  the  Birmingham 
Corporation  Tramways  :  distribution  superintendent  (£3iio),  for  the 
Wolverhampton  Corpor.ation  Electricity  Department ;  chief  clerk 
(temporary),  for  the  Rhondda  U.D.C.  Electricity  Department  : 
switchboard  attendant  (628.  3d.),  for  the  Lancaster  Coriwration 
Electricity  Works  :  shift  engineer  (.6208),  for  the  Tunbridge 
Wells  Corporation  Electricity  Department :  assistant  instructors, 
(part  time)  in  electrical  engineering  and  installation  and  main- 
ten.ance  work,  for  the  Croydon  Central  Polytechnic.  See  our 
advertisement  pages  to-day. 

Electrical  Tides. — Le  Genie  Ciril  of  October  2(>th  con- 
tains a  note  by  M.  Branly  on  M.  JIarc  Decheverens  s  observations, 
made  from  October,  1917,  to  August,  1918,  at  the  St,  Louis 
Observatory  at  .Jersey,  We  learn  that  the  two  underground  pipe 
systems  which  supply  the  Observatory  with  gas  and  water,  on  being 
connected  through  a  sensitive  galvanometer,  indicated  the  existence, 
through  the  earth,  of  an  E..M.F.  of  O'l  volt,  the  variations  of  which 
have  been  registered  photographically  during  the  past  two  years. 
The  current  was  manifestly  affected  by  the  moon,  not  directly,  but 
through  the  contraction  of  the  oceanic  tides.  In  effect,  twice  each 
day  the  voltage  reached  a  maximum  value  and  twice  a  minimum 
value.  The  duration  of  a  complete  variation  was  about  2.5  hours, 
solar  time,  the  maxima  and  minima  for  the  day  being  recorded 
50  minutes  later  than  the  day  before,  lagging  behind  the  daily 
tide.  The  influence  of  the  highest  tide  is  not  apparent  until  after  an 
interval  of  40  hours  30  minutes.  It  was  found  Oiiit  the  greatest. 
variation  of  the  e.ji.f.  at  that  iiarticnlar  time  was  recorded  as  a 
minimum  voltage  about  3S  hours  30  minutes  after  the  new 
moon,  or  two  hours  before  the  highest  tide  of  the  year. 
These  and  other  observations  by  M.  Decheverens  lead  to  the 
supposition  that  there  may  exist,  on  every  seashore,  underground 
electric  tides  caused  by,  and  following  tlie  essential  features  of, 
the  oceanic  tides. 

Electricity  on  the  Farm  in  Southern  California. — The 

actual  use  of  electricity  on  the  farm  is  best  gauged  by  the  agri- 
cultural load  reported  by  the  Southern  California  Edison  Co.  'The 
president  of  the  company  reports  the  increase  of  foodstuffs  to  the 
amount  of  821,000,000  a  year  as  the  result  of  bringing  75,000  acre.s 
of  arid  land  under  production  by  electric  irrigation  during  the  past 
year,  A.  total  exjjenditure  of  85,614,581  for  new  properties  was 
necessary  in  order  that  the  company  and  its  subsidiaries  could, 
during  1917,  increase  the  production  of  hyd  ro-electricity  and  provide 
transmission  and  distribution  lines,  in  a  region  of  50,000  sq.  miles, 
to  meet  the  demands  of  new  business  chiefly  created  by  agriculturists, 
who  are  complying  with  tlie  jiolicy  of  the  Covernment  in  increasing 
the  food  supply. 
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Training  Disabled  Men  for  Electrical  Work.— The  Keut 

County  Council  is  training  disabled  soldiers  in  eleotricnl  engineering 
at  Erith,  and  subjoined  are  the  results  of  the  first  batch  of  men 
who  have  had  the  six  months'  course,  the  words  in  braclcets  being 
the  pre-war  occupations  of  the  men  : — 

Xumber  beginning  course.  10.     Xumber  placed,  12. 

Xumber  not  completing  course,  4  (one  owing  to  illness,  three 
owing  to  inability  to  understand  the  work). 

Assistant  in  power  house  in  engineering  works,  £^  per  week 
(Army). 

General  electrician.  Is.  per  hour  (Army). 

Assistant  in  electrical  test-room,  is.  per  hour  (labourer). 
.,  ,.  Is.  per  hour  (.Vrmy). 

„  .,  Is.  per  hour  (printer). 

2ud  Class  examiner  in  Royal  Dockyard,  testing  of  manufacturers' 
instruments.  &c.,  559.  per  week  (kinematograph  operator). 

Inspecting  in  Eoyal  Dockyard,  55s.  per  week  (joiner). 

3rd  Class  examiner  in  Royal  Dockyard,  423.  per  week  (farm 
labourer). 

Instrument  test-room  assistant  in  Electric  Co.,  Is.  per  hour 
(chauffeur). 

Repairing  and  assembling  motors  and  dynamos,  £2  Ite.  6d.  per 
week  (clerk) ;  ditto  (farm  labourer) ;  ditto  (colt-breakinisr,  rough 
riding). 

The  A.S.E.  Chairmanship. — By  an  overwhelming  majority, 
Mr.  J.  T.  Brownlie  was  elected  chairman  of  the  Amalgamated 
Society  of  Engineers,  in  the  recent  ballot. 

Volunteer  Notes.  —  The  Headquarters  of  the  Royal 
Engineers,  Volunteers,  London  Army  Troops  Companies,  will  be 
closed  from  Monday.  December  23rd,  to  Saturday,  December  28th. 

Blowing  Air  into  Electric-Farnace  Steel. — Constant  pro- 
gress is  being  made  in  the  means  and  methods  of  producing  electric 
steel.  The  latest  advance  is  a  process  for  which  a  patent  has  been 
granted  to  Ernest  Humbert,  an  American  engineer,  for  blowing  air 
into  the  solid  charge  of  the  furnace.  After  the  furnace  has  been 
tapped,  and  any  necessary  repair  to  banks  and  bottom  has  been 
made,  it  is  charged  with  scrap.  This  immediately  absorbs  heat 
from  the  lining.  By  the  time  the  principal  portion  of  the  charge 
is  in  the  furnace,  the  lower  part  will  have  become  incandescent. 
The  electrodes  are  then  lowered  and  the  current  is  turned  on.  Air 
is  led  into  the  incandescent  part  of  the  charge,  at  any  convenient 
pressure,  through  a  1-in.  pipe  connected  to  a  flexible  hose.  The 
carbon-monoxide  formed  at  the  point  where  the  air  strikes  the 
metal  is  converted  at  once  into  carbon  dioxide,  burning  with  a 
white  flame,  and  melting  the  charge  very  quickly.  The  pipe  is 
raised  from  time  to  time  to  keep  the  air  playing  on  the  solid 
portion  of  the  metal  until  all  is  melted.  The  oxygen  in  the  air, 
by  oxidising  the  carbon,  silicon,  and  phosphorus,  causes  a  great 
rise  in  temperature,  thereby  reducing  the  melting  time.  By  using 
this  process  the  time  saved  on  each  heat  is  from  25  to  50  per  cent., 
varying  with  the  composition  of  the  charge  and  the  metal  to  be 
produced.  This  means  a  saving  of  175  to  350  KW.-hours  per  ton  of 
metal  produced. 

Silvering  Glass  Mirrors. — In  the  ordinary  process  of 
silvering  glass  mirrors  by  chemical  decomposition  the  metal  is 
deposited  upon  the  glass  container.  In  this  manner  a  great  deal  of 
silver  which  might  have  added  to  the  thickness  of  the  mirror  is 
lost.  This  is  an  important  item  when  silvering  mirrors  25  cm.  or 
more  in  diameter. 

A  note  appears  in  Science  of  October  4th,  from  Mr.  W.  W. 
Coblentz.  of  the  Bureau  of  Standards,  calling  attention  to  the  use- 
fulness of  ordinary  "granite- ware"  enamelled  iron  pans,  which 
do  not  attract  the  silver,  and  hence  increase  the  supply  of  material 
available  for  deposition  on  the  mirror.  During  the  past  year  he 
has  had  frequent  oppottunties  to  verify  this  observation  and  to 
apply  it  in  producing  thick  deposits  of  silver  on  glass. 

Those  German  Scientists. — The  Times  correspondent  at 

Brussels  says  that  the  Belgian  Snrgical  Society,  at  its  first  meeting 
since  .Tuly,  1914,  solemnly  repudiated  the  notorious  defamatory 
manifesto  of  93  German  farmifx.  and  resolved  to  break  off  all 
relations  with  German  scientists  imtil  the  calumnies,  especially 
against  Belgian  medical  men,  are  publicly  disavowed. 

An  Armistice  Soiree. — In  order  to  celebrate  the  signing 
of  the  Armistice,  a  soin'^e.  concert,  and  dance  was  held  on  Wednes- 
day evening,  18th  inst..  in  the  Council  Chamber  at  Caxton  Hall, 
"Westminster,  by  the  Designs  and  Production  Drawing  Office  Staff 
of  the  Tanks  Department  of  the  Ministry  of  JIunitions.  The  chair 
was  taken  by  Lieut.  F.  B.  Shaw,  the  vice-chairman  being  Mr.  F.  G. 
Wiles  (chief  draughtsman),  while  the  organising  committee  con- 
sisted of  3Ir.  A.  G.  Sanders.  M.I.EE.,  Mr.  A.  Stapley,  A.M.I.M.E., 
Mr.  C.  J.  Stenholm  (acting  M.C.),  and  Miss  Mercer.  The  company 
numbered  about  150,  and  included  some  well-known  members  of 
the  civil,  mechanical,  electrical,  and  motor-car  professions. 

Fatality. — While  moving  an  electric  radiator  used  for 
drying  plaster  at  Messrs.  Osborne,  Graham  &  Co.s  shipyard, 
Hylton.  Sunderland,  J.  E.  Berry  (1 7),  received  an  electric  shock, 
and  was  killed  instantly. 

A    Technical    Union    in    Poland.— According    to    the 

J}:iennil!  P.^znan^thi  (Xovember  13th),  at  a  meeting  held  in  Posen 
on  November  11th,  30  Polish  architects,  engineers,  and  technicians 
decided  to  form  themselves  into  a  Wielkopolski  (Duchy  of  Posen) 
Technical  Union,  which  will  be  the  one  Polish  institution  in  the 
Prussian  partition  to  settle  questions  of  architecture,  land  survey- 
ing, communication,  road  and  bridge  making,  chemistry,  machinery, 
and  shipbuilding. 


Engineers   in   the    Acad^mie    des   Sciences. — On    the 

proposal  of  M.  Andre  Blondel,  a  division  of  the  Acidemie  has  been 
formed  which  is  reserved  for  engineers,  aud  represents  science 
applied  to  industry.  The  first  election  has  taken  place,  resulting 
in  the  choice  of  M.  Maurice  Leblanc  by  a  large  majority.  Five 
other  engineers  remain  to  be  elected  to  complete  the  new  division, 
which  it  is  hoped  will  exercise  a  favourable  influence  on  the 
alliance  of  science  with  industry. — Genie  I'ieil. 

Electroculture. — A  Suh-Committee  of  the  Chester  Cor- 
poration has  been  appointed  to  supervise  experiments  made  by  the 
electrical  engineer  (Mr.  S.  E.  Britton)  in  the  development  of 
electricity  as  an  aid  to  agriculture. 


OUR   PERSONAL   COLUMN. 

Tht  Bditars  inrite  electrical  engineers,  whether  connected  with  the 
technical  or  the  commercial  side  of  the  professio7i  and  industry, 
also  electric  tramway  and  railway  officials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  mnveinents. 


Central    Station    and    Tramway    Officials.— Mr.     W.     R. 

Murray,  assistant  engineer  at  Ayi-  Corpo,ratioii  electricity 
works,  has  been  appointed  head  enginecir  at  Stirling  electric 
station.     There  were  11'2  apphcants. 

Shoreditch  B.C.  Electiiioity  Corumifct'ee  recommeTids  that 
the  MJary  of  Mr.  C.  N.  Russell  (borough  electrical  engineea-) 
be  increased  from  i68'2o  per  annum  (which  includes  a  war 
bonus  of  ,£75)  to  d61,000  per  annimi,  inclusive  of  war  bonus 
and  all  other  existing  emoluments;  that  the  salarj'  of  Mr. 
W.  S.  Clark  (electricity  depaa-tment)  of  i£330  per  aumnii, 
which  includes  a  war  bonus  of  £30.  be  inci-cased  to  i'l(N)  ner 
annum,  to  be  inclusive  of  war  bonii.s. 

Mr.  k.  E.  McKlkzie,  M.I.E.E.,  deputy  chief  enguieer  to 
the  Manchester  C<u-poration  electricity  depai'tment,  has  re- 
.signed  his  position  in  order  to  join  the  staff  of  Messa-s.  C.  P. 
Sparks,  consulting  engineers,  of  Lxaidon.  Mr.  McKenzic  ha.s 
been  in  the  semce  of  the  Manchestea-  Corporatioai  for  the 
past  17  years. 

The  Bridlington  Electricity  Committee  has  increased  the 
salary  of  Mr.  F.  Ffrench,  deputy  electrical  engineer,  from 
±185  to  £'235,  to  include  aU  bonuses,  and  has  granted  him 
£%  in  lieu  of  eight  weeks  hohday. 

General. — Mr.  C.  H.  Wordkgham,  C.B.E.,  who  since  1903 
has  been  head  oi  the  Electrical  Department  of  the  Admii-- 
alty,  and,  as  such,  responsible  for  the  design  and  .su|»irvi.sion 
of  the  construction  and  completion  for  ser\'ice  of  the  elec- 
trical equipment  of  all  H.M.  ships,  as  weU  as  for  advising 
on  all  important  question.s  of  electaic  lighting  and  power  in 
connection  with  dockyards  and  other  naval  shore  estabhsh- 
ments,  has  resigned  his  appointment  as  Directoa-  of  Electrical 
Engineering  in  order  to  return  to  consulting  practice.  His 
address  after  Januai"y  Ls-t  next  vnW.  be  7,  Victoria.  Sti'eet, 
Westminster,  S.W.  1.  Mr.  Wordingham  has  been  retained 
by  the  Admii'alty  to  continue  acting  in  an  advisory  capacity. 
In  our  issue  of  October  19th,  1917,  we  gave  a  biogi'aphical 
sketch  of  Mr.  Wordingham,  and  as  we  then  said  ;  "  His  was 
the  gi'eat  responsibility  of  the  design  and  supervision  of  con- 
tracts for  the  electricail  equipment  of  ah  His  Majesty's  ships, 
and  he  has  had  the  imique  experience  of  having  seen  his 
designs  and  ai-rangements  satisfactorily  withstand  the  siipreme 
tesit  of  action  with  the  enemy."  To  this  we  may  now  add 
that  the  final  victoi'y,  complete  and  overwhelming,  has  set 
the  seal  of  success  upon  his  great  work;  he  completely  re- 
organised the  electrical  engineering  practice  of  the  Admii-alty, 
and  seeing  that  a  warship  over  15  years  old  is  practically 
obsolete,  we  may  safely  say  tha.t  every  vessel  of  the  Royal 
Kavy  which  was  engaged  in  the  w"ar  bore  the  marks  of  his 
handiwork.  Thus  Mr.  Wordingham  leaves  his  high  position 
with  the  consciousness  of  having  rendered  eminent  servioe 
to  the  State;  he  has  not  lost  touch  with  civdian  interests 
during  his  stay  a.t  the  Admiralty,  and  we  hoi»,  not  doubt- 
fully, that  he  ■m]l  be  no  less  successful  in  his  new  sphere  of 
labour.  In  view  of  the  i)eculiar  meithods  of  the  Government 
in  distributing  honours,  which  rarely  fall  to  the  lot  of  dis- 
tinguished engineer's,  it  may  appear  too  optimistic  for  us 
to  anticipate  tha.t  the  President  of  the  Institution  will  re- 
ceive aippropniate  recognition  for  his  national  services;  but 
that  such  recognition  has  been  richly  earned  will  be  acknow- 
ledged by  all  who  know  something  of  his  indefatigable  activi- 
ties boith  in  naval  and  civil  affairs  pertaining  to  the  electrical 
industry. 

In  view  of  the  recent  rapid  progi-ess  of  events  affecting 
British  engineering  industr-y  and  the  export  trade,  the 
Council  of  the  Briti.sh  Engineers'  Association,  in  order  to 
cope  with  the  vast  amount  of  important  work  which  will 
devolve  uixin  it  in  the  immediate  future,  has  decided  to 
strengthen  its  adminisAi-ation  by  the  appointment  of  a 
director,  who  will  be  the  chief  organising  and  executive 
officer  of  the  Association.  To  fill  this  responsible  position  the 
Council  has  secured  the  services  of  Mr.  D.  A.  Bremner, 
O.B.E.,  who,  as  an  enguieer,  business  organiser,  and  ad- 
ministrator has  had  a  wide  experience  at  home  and  abroad. 
Mr.  Bremnej-  will  assume  his  position  on  January  1st  next. 
Mr.  Clifford  C.  Paterson  is  teinjinating  his  appointment 
at  the  National  Physical  Laboratory,  Teddington,  and  is  join- 
ing the  (jeneral  Eleotric  Co.,  Ltd.,  as  directoa:  of  research 
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laboratories  as  from  January  1st,  1919,  Pending  the  erection 
of  the  necessary  laboratory  buildings,  the  temporary  offices 
iind  address  of  the  research  laboi'atories  of  the  General  Elec- 
tiic  Co.,  Ltd.,  wiU  be  at  the  Osi-am-Robertson  Lamp  Works. 
Hiimmei-smith,  London.  Mr.  Paterson  is  one  of  the  Piin- 
fjp;jl  Assistants  of  the  Director  of  the  Laboratoi-y,  in  the 
Physics    Department,    and    has    been    at    bhe   head    of    the 

Klecbrgtechnics  "  Bi"anch,  in  which  capacity  he  has  been 
resixmsible  for  investigations  coveiing  a  wade  range  of  sub- 
jects, especially  in  connection  with  photometry,  in  which  his 
work  has  attained  wai'ld-wide  reputation.  He  has  also  been 
continuously  engaged  in  caarying  on  the  routine  testing  of 
instruments,  &c.,  which  constitutes  a  large  proiwition  of  the 
work  of  his  department,  and  with  his  colleagues  has  deve- 
loped many  novel  devices  aoid  processes  of  great  value  to  the 
electrical  industry.  In  his  new  post  he  will  have  an  ideal 
•  ippoi-tunitj-  for  organising  a  research  dejiaa-tment  on  the 
most  up-to-date  hnes,  and  we  congi-atulate  him  on  his  taking 
ui>  a  task  so  thoroughly  congenial,  intei-esting,  and  useful  to 
tlii=  national  industi-ies. 

Sir  William  Maxwell,  formerly  Directar-General  of  Indian 
I'osts  and  Telegraphs,  has  retired  from  that  appointment,  says 
Indian  Engineering.  » 

According  to  a  New  Zealand  paper,  Mr.  Evan  Pakby,  the 
chief  Government  electrician,  has  resigned.  An  offer  of 
double  remuneration  did  not  induce  hiirn  to  withdi-aw  his 
ivsignation. 

Mr.  Ernest  Hotopf-Holden  has  returned  to  England  after 
four  yeai-s'  internment  at  Piuhleben  Camp,  Germany.  Pre- 
viously he  was  the  foreign  representative  of  the  Morgan 
Crucible  Co.,  Ltd.,  Battersea,  resident  in  Berlin,  and  he  ex- 
pects to  resume  work  for  that  firm  early  in  the  New  Year. 

The  Board  of  Ti-ade  have  appointed  Sii-  .John  Snell  to  act 
as  their  adviser  on  all  matters  an'ising  out  of  the  report  of 
the  Electrical  Power  Supply  Committee. 

Mr.  A.  G.  Warren,  assistant  electrical  inspector,  has  been 
appointed  electrical  insijectoi'  to  the  Indian  Government, 
United  Provinces,  from  September,  1918,  vice  Mr.  BeU,  who 
has  returned  to  the  Municipal  Board,  Mussoorie. 

The  Manchester  Daily  Dispatch  reports  that  the  Manches- 
teir  District  Engineering  Trades  Employers'  Association,  at 
the  annual  meeting  on  Tuesday,  elected  Mr.  H.  Mensforth, 
of  the  British  Wesfcioghouse  Electric  &  Manufacturing  Co., 
Ltd.,  as  president.  During  the  war  period  he  has  been 
'  chairman  of  the  Manchestei-  and  Disti'iot  Annaments  Output 
Committee.  * 

On  Monday  last  Mr.  L.  V.  Hamblin,  the  BiiTQingham 
manager  of  the  B.E.  Co.  (of  London  and  Birmingham),  Ltd., 
was  married  to  Jliss  N.  J.  TaUis,  of  Moseley,  at  the  Parish 
Church,  Yardley  Wood.  Mr.  L.  V.  Hamblin,  who  has  been 
with  the  firm  for  12  yeai-s,  was  the  recipient  of  many  hand- 
some presents.  The  departmental  heads  in  London  and 
Birmingham  gave  a  dining-room  clock  and  a  cutlery  ca.binet, 
suitably  inscilbed,  these  being  presented  by  Mr.  C.  D. 
Falcke,  A.M.I.E.E.,  the  managing  director  of  the  B.E.  Co. 
(of  London  and  Birmingham),  Ltd. 

Roll    of     Honour. — Second-Lieutenant    the    Hon.    E.    P. 

French,  R.F.A.,  who  died  in  November  from  influenza,  at 
a  prisoners'  camp,  aged  32  years,  matriculated  at  London 
University,  and,  aceording  to  the  Times,  became  a  student 
at  Faj-aday  House,  afterwards  working  in  Mexico  and  the 
U.S.A. 

Lance-CorporaJ  J.  A.  Challis,  who  has  died  at  Alexandria 
from  malaria,  was  formeirly  engaged  at  the  Marconi  Works 
at  Chelmsford. 

Corpoi-al  G.  H.  Walker,  E.E.,  who  has  died  in  France 
from  pneumonia,  was  trained  for  electrical  engineering  at 
the  works  of  Mes.srs.  Mather  &  Piatt,  of  Manchester,  and 
was  awaiting  his  discharge  to  enable  him  to  take  up  an 
appointment  at  Liverpool. 

Private  J.  Dunn,  Gloucestershire  Regiment,  who  has  been 
killed  in  action,  was  formerly  engaged  at  the  Preston  elec- 
tricity works. 

Second-Lieutenant  F.  A.  Strange,  Royal  Berkshire  Regi- 
ment, who  has  gained  the  Military  Cross  for  gallantry  and 
devotion  to  duty,  was  on  the  electrical  staif  of  Messrs. 
Strange  &  Sons,  Ltd.,  of  Tunbridge  Wells. 

Private  A.  W.  Bennett,  R.A.M.C,  who  has.  died  of  pneu- 
monia at  Salonika,  was  previously  employed  at  the  Man- 
chester Corporation  electric  power  station,   Clayton. 

Private  A.  E.  Richards,  King's  Livei-ptxJ  Regiment,  who 
has  died  of  wounds,  was  employed  in  the  electricity  depaat- 
ment  at  the  Manchester  Tov\-n  Hall. 

Sea-geant  J.  Hawoeth,  D.C.M..  South  Lanes.  Regiment, 
who  died  of  wounds  whilst  a  prisoner  of  war  in  GSmany, 
waiS  employed  at  the  Manchester  Corpoi-ation  electricity 
works. 

Private  S.  Fletcher,  Durham  L.I.,  who  has  been  killed 
in  action,  was  formerly  with  Messrs.  Sykes  &  Sugden,  elec- 
trical engineers,  of  Huddersfield. 

Corporal  W.  Rastrick,  West  Yorks.  Regiment,  who  has 
been  awarded  the  MHitaa-y  Medal,  was  formerly  with 
Messrs.   Barraclough   Bros.,  electricians,   Brighouse. 

Private  H.  Edgecombe,  Argvde  and  Sutherland  Highlander*, 
formeily  iij  the  general  office  of  the  India-Rubber  Co.,  Silver- 
t.f)wn,  has  been  awarded  the  Mihtary  Medal. 

Obituary.— Herr  W.  Linke.— The  death  is  announced 
triMa  Berhn,'  as  the  result  of  a  railway  accident,  of  Herr  W. 
Linke.    The  deceased,  who  was  only  38  years  of  age,  was  one 


of  Germany's  coming  men  in  the  field  of  wireless  telegraphv, 
and  was  associated  with  the  business  of  the  Electrizita'ts 
GeseUschaft  voi-m.   H.   Poege,  of  Berhn. 

Mr  E.  J.  Houghton.— We  regret  to  leam  that  Mi-.  E.  J. 
Houghton,  formerly  electrical  engineer  of  the  L.B.  &  S.C. 
Rly.  Co.,  passed  away  at  his  residence  at  Crovdon  on  16th 
mst.,  aged  74  years.  Mr.  Houghton  retired  from  the  rail- 
way service  in  September,  1909,  after  more  than  50  years' 
sei-v-ice,  during  34  years  of  which  he  held  the  position  of 
ciiei  electrical  engineer  of  the  company.    He  was  the  pioneer 

■  5^**,*"'=  t'''^"!  fighting  in  this  country,  a  train  equipped 
with  the  system  he  designed  having  first  run  between  Loo- 
don  and  Brighton  in  the  year  1881. 

„  W,'."s---Mi-.  Thomas  Dence,  a  dii-ector  of  Johnson  and 
Ihiifips.  Ltd.,  and  other  companies,  left  ;e916,672  gross  and 
£868,340  net  personalty. 

Mr.  H.  C.  Waters,  who  was  a  director  of  the  Vera  Cruz 
Electnc  Light,  Power  &  Traction  Co.,  Ltd.,  and  other  com- 
panies, leit  i'101,957. 


NEW     COMPANIES     REQISTERED. 


Boucher  Bros.,  Ltd.  (152,198).— Private  companv.  Regis- 

on'nnn  fo""H  •  "k  ■  ^T'?^'  ^^■'^  'i  ^■'""'  P"'^'-  shares  of  £1  each  and 
-0,000  founders  shares  of  Is.  each.  Electrical  and  mechanical  engineers, 
motor  and  aeroplane  manufacturers,  S:c.  First  directors  :  H.  Boucher,  180, 
H.gh  Street  Redcar,  \orks;  P.  J.  Boucher,  16,  Gainsboro'  M.msions. 
Uueen  s   Club   Gardens,   S.W.      Registered  office:    16,    Regent  Street.   S.W. 

B.   Wortman  &  Son,   Ltd.    (152,187).— Private  company. 

Registered  December  10th.  Capital,  £10.000  in  £1  shares  (4000  71  ner 
cent.  cum.  pref.).  To  take  over  the  business  of  an  aircraft  manufacturer 
carried  on  bv  B.  VVortman;  also  to  carry  on  the.  business  of  electrical  engi- 
neers, ic.  The  subscribers  (each  with  one  share)  are :— B.  Wortman,"  42, 
Waterloo  Street  Hammersm  th,  W.  6,  aircraft  manufacturer;  L.  Jacobs 
B.Sc.  &c  31.  Hayes  Court  Mansions,  S.E.S.  First  director;  B.  Wortman. 
Registered  office:    42,    Waterloo    Street,    Hammersmith,    W.  6. 

High=Temperature  Generators  0918),   Ltd.  7152,217)  — 

Registered  December  12th.  Capital.  £150  000  in  £l  shares.  To  take  over 
the  business  of  a  company  of  similar  name,  and  to  carrv  en  the  business 
ol  engineers,  manufacturers  of  appliances  for  transmitUn'g  heat  by  super- 
heating or  otherwise  electrical  engineers,  &c.  The  subscribers  (each  with 
one  snarel  are  :^<,.  Bre.nmbery.  Monument  Buildings,  E.C.,  master  mariner- 
I..  J.  Davis  J,  Talbot  Road,  W.  13,  chemical  agent;  J.  J.  Bond,  93.  Park 
.^venue  South,  N.  8,  merchant ;  J.  L.  Bolton  85.  Brigstock  Road,  Thornton 
Fnt^n/''-P'<v^''^'l""i"-  '^"'y.,?.°"°"'..??'  Harberton  Road,  N..  clei-k;  R. 
-j*^nM'  n  '  j°?'  E-^change  Building,  E.C..  chemical  agent;  J.  R.  Johnson, 
:.4.  Old  Broad  Street.  E.C.  2,  clerk.  Minimum  cash  subscription  :  Severi 
shares.      First    directors  :    S.    Wickens   and    W.    H.    Manning. 

Universal  Valve  Co.,  Ltd.   rio2,240).— Private  company. 

Registered  December  13th.  Capital,  £35  000  in  £1  shares.  Manufacturers 
of  and  dealers  in  valves  and  valve  fittings  for  engines,  machinery,  motors, 
motor  cycles  and  vehicles,  and  for  power,  lighting,  heating,  and  genera! 
^"'''°^^- J"=-  The  subscribers  (each  with  one  sharl)  are  :-C  J  W'ithing! 
ton.  29.  Bow.yer  Road.  .Saltley,  Birmingham,  accountant;  H.  C.  Chambers 
Kern.    Blakeslev    Ro,ad.    Vardley,    Birmingham.    sccreLarv.  First    directors: 

H.    Jelley   and    C.    Sangster.      Solicitors:    Pinsent   &   Co.,    Birmingham. 

McWhirter    &    Sons,    Ltd.    (10,177).— Private    com.pany. 

n'n^nn         r^^'T'"''"    ■^"'•J".^?'"'""'B''-      Capit.al.    £10,000    in    £1    shares 
(3,000   pref.).     To  acquire   the   business  of  electrical    and   mechani.    • 
and    electncians   carried    on    bv   William    McWhirter   X.    «„„c    ,,    i 


and  electncians  carried  on  by  William  McWhirter  &  Sons  at  Holm  Street, 
IT  n  I  c!  ^uf^V^ers  (each  with  one  ord.  share)  are  :-W.  McWhirter, 
U.  Uouglas  Street,  Glasgow,  electrical  engineer;  A.  S.  McWhirter.  ir,  Doue- 
»  ""  ?"'\^.'\,rJ.^^°"'-  „'^'"'  directors  ;  W.  McWhirter.  A.  C.  McWhirter,  and 
A.    S.    McWhirter.      Registered    office:    17      Douglas    Street,    Glasgow. 

British  Spiro  Turbine,  Ltd.  (152,171).— Private  com- 
pany. Registered  December  9th.  Capital,  £50.000  in  £1  shares  To 
.acquire  from  Sir  W.  E.  Gariorth  the  benefit  of  a  patent  relating  to  rotary 
engines  and  the  like,  and  to  carry  on  the  business  of  enoineers  manufac- 
turers of  and  dealers  in  steam,  oil.  gas,  and  electrical  engines,'  manufac- 
L^-'it'^  coal-cutting  and  conveying  machines  &c.  The.  subscribers  (each 
with  one  share)  are  :-Sir  W.  E.  Garforth,  Snydale  Hall,  Pontefract  col- 
''?^>'  """^'-Vf'-  ^-  ^-  ^'^'  Beechwood,  Knutsford;  J.  Lithgoe.  Rawns- 
cliffe.  Wakefield,  general  manager;  T.  Boardall  North  View,  Altofts.  col- 
liery correspondent.  First  directors  :  Sir  W.  E.  Garforth  (permanent  direc- 
tor and  chairman),  Capt.  G.  M.  Bles,  J.  Lithgoe,  and  T.  Boardall.  Regis- 
tered   office  :    City    Chambers,    Infirmary    Street,    Leeds. 


OFFICIAL    RETURNS    OF    ELECTRICAL 
COMPANIES. 


Veritys,    Ltd.— Mortgage    on    leasehold    house    in    Bir- 
mingham,   dated    December    2nd,    1918,    to   secure   £400.      Holder:    J.    Ansell, 

Engineerin|  Accessories   Co.,   Ltd.— Mortgage  debenture 

dated  Novembti-  23rd.  1918,  charged  on  the  company's  undertaking  and  pro- 
perty, present  and  future,  including  uncalled  capital,  securing  £l,5l)U 
Holders:   T.    Hancox,   C.    B.    Lee     and    H.    Bcesley,    all   of   Coventry 

Mica   and   Micanite   Supplies,    Ltd.— Satisfaction   in    full 

o"     November    ISth,     1918,     of    mortgage    dated     April    17th,     1918,     securing 

'\'s°    registered  :    .Mortgage   on    leasehold    premises   at    Islington,    dated    Nov- 
ember 15th.  1918,   to  secure 'all  moneys  due  from  company  to  Barclay's  Bank. 

Renew   Electric   Lamp   Co.,   Ltd.— Particulars  of  .£4,000 

debentures  created  November  28th.  1918.  filed,  the  amount  of  the  present 
issue  being  £1.550.  Property  charged  :  The  company's  undertaking  and  pro- 
perty,  present    and    future,    including   uncalled   capital.      No   trustees. 

Elecfro=Mechanical    Brake    Co.,    Ltd.    (98,276).— Return 

.l.,icd   June  28th.   I9I8.     Capital.   £30.000   in  2.500  pref.  and   27.500  ord.   sti'are^ 
'    "'    """"    .  y.""  ?.■"«'    A"^_?2,50O  ord.   shares   issued;   £17.965   paid   on   1,500 
paid- on    6,035    ord!      Mortgages 


sidered 


Barsi  Light  Railway  Co.,  Ltd.   (44,589).— Return  dated 

October  29th,  1918.  Capital,  £300.000  in  £10  shares.  26.000  shares  issued; 
£260,000  paid.  Mortgages  and  charges :  £140,000  4  per  cent,  debentiire 
stock  and  £120,900  Lalur  Extension  debentures  (part  of  £135,000  issued. 
£4.100   having    been    Kcdeemed). 
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CITY     NOTES. 


Sir  J.  De.vison  I'LiXUtH,  lucsidiiit;  at  the 
Western  MnnuHl    nieetinp    on    December    4th.    said 

lelegraph  that  the  couiixin.v  was  to  be  uoDgra.t\]la(«d 

Co.,   Ltd.  on    having    suniiount<?d    the    many    war- 

time dilBcultieiS  which  had  oocaskmcd 
anxiety  as  to  the  niaiDteuanco  of  coniinuuication.  The«>- 
included  the  restriction  of  t^hippini.',  the  Kiipi>ly  of  material 
:i.nd  utorRs  to  their  mauy  .•statioiib,  delays  and  danger  to 
repairing  b't«aoieri>  iu  restoring  interrupted  cablet.,  LnuisiKxit 
of  atalT,  &c.  The  revenue  from  messages,  Ac,  for  the  year 
^bowed  ail  iucrea;Se  of  i."3th2,(XK.»,  but  the  ordinary  e.\i>caisca 
and  those  for  cable  mainteiiaiKO  ad\auccd  l>y  £iyi,lHX),  and 
income  t<ix  and  excess  profits  tluty  by  i.''23(.i,0Ut),  so  tha.1  the 
big  surplus  fell  to  A'i">.<Alti.  1  .otters  had  b»H?u  received  from 
sbareholdei-s  suggesting  that  some  pajt  of  the  rejiervc  funds 
should  be  distributed  t<>  the  proprietors  in  the  form  of  "  bonus 
shares."  .\s  foirei?ha,<lo\\cd  at  the  last  meeting,  the  company 
lia^l  now  been  grantctl  ;i  concession  by  the  Brazilian  Govern- 
ment to  lay  a  submarine  cable  from  Rio  do  Janeiro  to  the 
Isiland  of  Ascension,  wliercJt  would  join  their  other  caliLes 
landing  al.  that  island;  aJ.so  they  had  secuircd  a  concession 
to  lay  a  cable  from  North  Bra^zil  to  the  Island  of  Barbadoes. 
I'he  length  of  these  new  lines  together  would  be  considei- 
ably  ovei-  if.OtK)  uautncal  miles,  and  would  entail  an  expendi- 
ture of  many  hundreds  of  thousands  of  pounds.  Further- 
more, since  war  was  declared  it  had  been  impossible  to  carry 
out  reiicw;iJs  to  the  several  existing  sections  which  were  now 
urgently  in  need  of  recovafaon,  jwoved  by  the  constant 
interruptions  to  which  they  were  subject.  These  renewals 
had  to  be  suspended  over  the  last  four  yeajs,  and  time  had 
shown  the  necessity  of  resuming  this  work  at  once,  in 
spite  of  the  high  prices  which  at  present  pre^•ailcd  lor  cables. 
They  were  al.so  threatened  with  further  competition ;  the 
Western  Union  Telegi~dph  Co.  bad  se<ured  a  couce.ssion  bo 
laiy  cables  between  various  i)orts  from  the  north  to  the  south 
of  Brazil,  thus  making  another  wmmmucation  between 
Brazil  and  the  Tnited  States.  The  Cemti-al  &  South  Ameri- 
L-itm  Cable  Co.,  which  for  many  years  past  had  owTied  cable.q 
and  land-line*,  from  the  L'nited  States  to  the  Ai-gentine,  had 
aKst)  obtained  a  deuiee  from  BrazU  sanctioning  the  laying 
of  two  cables  Ut  the  Kiver  Plate,  one  from  Rio  de  Janeiro 
and  the  other  from  Santos.  These  cables  would  connect 
that  company's  existing  .sjs-tem  at  Buenos  AjTes  with  its 
lines  serving  Chile,  Peru,  Central  and,  finally,  Korth  .\morica. 
They  were  also  advised  that  a  few  weeks  ago  a  concession 
for  a  submarine  cable  fnwn  Rio  de  Janeiro  to  Cuba  had 
been  granted  tt>  an  Americaai  citizen,  but  as  yet  they  had 
no  further  partdculai-s  with  regard  to  this.  The  necessajy 
steps  wore  being  taken  by  their  legal  advis-rs  to  protec-t 
this  company's  interests  where  this  proposed  comjietition 
was  consideie<l  to  affect  those  interests  and  their  conces- 
sions. In  July  hut  at  a  meeting  of  a  wireJe.ss  company  tho 
chairman  state»l  that  an  eminent  authonty  in  the  United 
States  had  e.\pre.ss»'(l  to  liim  the  opinion  that  no  long-dis- 
tance i-aiiU-s  would  ever  again  bo  laid,  ajul  that,  in  his  view, 
wireless  telegraphy  \\a.s  thoroughly  efficient  foi-  all  fele- 
pra.()lii<-,  purposes.  This  opinion  was  evidently  not  shared 
by  Nortb  Anieji(-an  cable  companies,  as  was  proved  by  the 
cllorts  they  were  making  to  lay  new  submarine  cables  over 
a  instance  of  many  thousands  of  miles,  entailing  an  exix'ndi- 
ture  of  close  upon,  ii  not  over,  dB2,0(X),(WI.  The  directors 
bad,  however,  no  fear  but  that  thev  would  be  able  to  hold 
their  own  m  the  future  as  iu  the  pasit.  but  what  he  had 
told  them  fiiniishe,!  a-nolher  reason  for  maintaining  tho 
strung  financial  position  in  which  the  companv  stood  at  tho 
j>re.sent  tune.  Under  these  cii-cumstaon-es  he'  felt  .'-lu-e  the 
shareholders  would  support-  the  board  in  declining  to  con- 
sider in  any  fonii  the  issue  of  bonus  shares. 

Twioe  dunng  the  war  one  of  the  islands  where  they  had 
.a  cable  station  uas  bombarded  by  an  enemy  submarine. 
1  be  company  s  buildings  were  particularly  aimed  at  but 
on  the  hr.st  attiutk  no  damage  wiis  caused.  On  the  second 
occasion  a  .^hell  s<n-ei-ely  damagetl  a.  church  facing  tbeiV 
station  and  .splinters  penetrated  the  staff  quarters,  going 
ttirough  the  floor  and  cedmg  of  two  rooms  which  fortunately 
were  unoccupied  at  the  time.  'Several  people  were  WUed  and 
-?,n^at  't^"*  ""^  member  of  the  staff  or  their  families  were 
■,Zl'!l.f.-^  number.  At  another  island  where  the  com- 
?^  \^  "t'^'^f  ^?^  "l"^  ^o  *'he  sea,  an  enemy  submarine 
tfZfi  "^- '"■■  '\  ^^^  ^?'''''>"^  '^'^'i  did  considerable 
pC°  T^e  .t?l^'"<?'  but  no  bombardment  of  the  'fowTi  took 
Place,  the  .staff  tliroughout  remained  cool  and  resourceful. 
Arrangements  had  been  made  in  1914.  after  the  war  broke 
hlhiZJ^  maintenance  of  communication,  even  if  their 
buildings    here    or    abroad    had    been    wrecked     The    staff 

;,   timo  d»  ti5.n?in]ssion    was   regrettable.    espeda.Uy   at 

tas  of  eveJ^  ™^'^*'°''  ^  ^ress  and  commercial  teleg^ms 
was  of  even   more  unportance   than   in   normal   times     but 

r^tifr'ne'^b^"  ^^'^  ^'^.   b,^°   beyondTeir^w'er  to 


flu   Uhcinischc    Elektrizitarts   .■1,6'.    {Mc 
(icrnian  Uliein-Schutkert   Co.),   of    Maitiilicim,   re- 

Companies,      cords   net   profits   of   i;50,(XKl   for   11117-18, 
as  agajngt   i'lO.UOt)   iu   1916-17.     It   is   in- 
tended to  pay  a  dividend  of  5  i>er  cent.,  being  the  a»iiic  nito 
as  iu  the  previous  year. 

The  directors  of  the  llocit  Frcqucn;:  Mascltincn,  A.d.  jm 
DiahHosc  iekijrapliic,  of  linliii,  presciiting"'a  joint  repoi  i 
for  tho  past  four  years,  state  that  the  large  wiifiess  station 
li>r  transmarine  seJTice  had  stood  the  test  dining  the  war 
It  did  not  apjK'ar  appropriate  to  gi\c  full  infonnation,  owiii;; 
lo  the  political  situation,  the.  ponding  negotiations,  and  tii- 
ae.taoin  instituted  in  Amorica-  by  the  Coiupagnic  lIui\e).scU. 
de  'lelcgraphic  ct  de  Tolephonie  sans  Fil.  .\fter  provuhn. 
for  depreciut'icMi,  the  net  profits  arc  stated  to  have  aiuomii.^i 
to  i'20,000  m  I'Jl-j,  i;-27,lX)0  iu  I'JIO,  and  i.''2ti,tX)U  in  l'.)17.  .\ 
divideiid  and  bonus  at  the  rate  of  15  l>er  ce.nt.  have  been 
declared  on  the  A  shaiies  for  each  of  the  four  yeaJs,  auid 
•J8.8  ];xM-  nHit.  on  the  B  shares  for  ouch  year,  but  no  piolit.s 
are  disclowJ  foi'  1914. 

The  Norddcutsclie  Kabelwcrkc  .1.0'.,  of  Neu-KoUn,  Bcrtiii, 
whose  share  capital  of  i'llM.lXK)  is  held  by  the  Ncu-Kolln 
munici{>al  council,  tho  Mix  \-  Geiiest  Co.,  and  the  Mansteld 
Corix>ration,  reports  net  profits  of  .fl8,90U  for  l'JI7-ls, 
comixued  with  i'18,600  in  the  prcx-eding  year,  i:l3.ti(X)  and 
i;ll,0(iO  having  previously  been  wiitten  off  for  depreciation 
in  the.  two  years  iiespectively.  The  directoi"s  state  that;  orders 
are  on  hand  in  snfficient  volmuc,  esi)ecially  for  exjiorl, 
although  in  estimating  lor  these  the  demands  since  put 
forward  by  the  workmen  and  officials  had  not  been  taken 
into  considera'biou.  It  was  therefore  not  possible  to  foreseo 
whether,  and  if  so  at  what  time,  the  oi-ders  would  be  carried 
out.  'ITie  dividend  for  1917-18  is  at  the  jate  of  15  per  cent., 
this  comparing  with  1'2  per  cent,  in  191(5-17. 

The  lilieiu  Ucslfulisclics  Elchtrizitals  Wcrk  A.O.,  of  Ks^iu . 
which  is  the  greatest  supply  imdertaking,  partly  from  pii 
bank  staitious.  in  the  West,  reports  an  increase  in  the  tu.in 
over  froau  565,0(X},(M)  kw. -hours  in  1916-17  to  77-2,47(,l.(KKi 
KW.-hom's  last  year.  The  diroctoi-s  state  that  owing  to  the 
increased  c<«tliness  of  plant,  a  contribution  of  i;'200,()tlU  was 
ma.ile  to  the  company  from  public  sources,  but  this  tlid  not 
liy  a  long  way  suffice  for  the  purpose.  Including  ±"20C),(K)(I 
set  aside  for  special  depreciation  the  total  amount  written 
off  was  £900,000  in  1917-18,  as  contrasted  with  ;£'2tl4,0OO  in  the, 
previous  year.  The  net  piofits  were  i'ill.OOO,  as  agaoaist 
±■•213,000,  and  the  dividend  on  the  ordinary  share  ca.pital  (jf 
±'2,500.00iJ  is  8  i>er  cent.,  a  rate  which  has  been  regularly 
paid  since  1911-12. 

The  report  of  tJie  Berliner  Elektriziiata  A.G.,  of  Uerliii, 
whic-h  imdertaking  i,s  now  purely  an  investment  com|)aiiy, 
states  that  a  syndicate  had  taken  over  the  shares  of  i,'8(KJ,0(K) 
in  the  A. E.G..  which  devolved  upon  the  company  fii>m  tliei 
s;ile  of  the  Elektro  Wicrke,  as  it  W'as  not  intended  to  retain 
IXMiiKinontlv  a  large  holding  in  the  A. E.G.  The  gi"oss  profits 
ea;rned  in  1917-18  reached  £436,000,  as  against  i'408,(l00  in 
tho  previous  year,  and  the  net  profits — no  provi^fion  being 
made  for  depreciation  as  in  1916-17 — were  i;'272.0fK),  as  eoii- 
Iniitol  with  i"2'29,000.  It  is  intended  to  pay  a  dividend  of 
10  i>er  c^nt.  on  the  ordinary  oapital  of  £2,205,000,  this  com- 
paring with  8  ix'r  cent.,  7  jier  cent.,  and  9  per  cent,  in  tho 
llirtv  preceding  yeaj-s  respectively. 

The  Ziirieh  Hank  for  Electrical  Vndcrlakings. — Tlie  Bank 
fur  Elektris-che  Unternehmungen,  of  Zurich,  whose  exten- 
sive inteiv.st«  are  of  a  world-wide  nature,  has  now  been 
eompelled  to  pass  the  dividend  for  the  year  ended  June  lidlh. 
1918.  owing  to  the  further  unfavourable  influences  exercised 
by  the  war  on  the  comjiany's  investments.  Dming  the  years 
immediately  preceding  the  war  the  company  regularly  dis 
tributed  10  per  cent,  on  the  ordinary  share  capital,  but  in 
1914-15  and  1915-16  the  rate  declined  to  8  per  cent,  in  each 
case,  and  a  further  decrease  to  5  per  cent,  took  place  in 
1916-17.  The  not  profits,  which  rea,ched  £330,000  in  1913-14, 
gradually  receded  to  £160,000  in  1916-17,  and  the  total  for 
the  past  financial  year  is  returned  at  only  £27,0(Ki,  Tlie 
directors  state  that  the  dividend  rates  of  further  companies 
ill  which  the  company  is  interested  had  to  be  reduced  in 
1917-18,  that  further  losses  arose  on  the  dividends  and  interest.  ' 
receipts  in  foreign  currency  on  account  of  the  low  rate  of  . 
exchange,  and  that  as  a  consequence  of  this  reducti^Mi  laj'go 
sums  had  to  be  written  off  the  assets  in  foreign  eiii'rency. 
It  is  reported  that  the  principal  securities  concerned  were 
those  held  in  Italian  and  Spanish  companies  and  in  the 
German  Ti-ansmarine  Electricity  Co. 

The  report  of  the  directors  of  this  com- 
All^emeine  pany.     dealing    with    the    financial    year 

HIektrizitats  1917-18,  states  that  the  degree  of  activity 
Gesellschaft,  in  all  the  works  was  greater  than  in 
the  preoeding  yeai-.  It  was  necessary 
to  erect  new  buildings  and  make  extensions,  which  wore 
carried  out  as  waj-  woik.  and  the  cost  had  to  be  defrayed  to 
a  laage  )>art  out  of  current  working.  The  electro-steel  works 
and  the  rolling  mill  ^orks.  which  chieflv  ^^orked  up  thp 
company's  own  scrap,  wei'e  brought  into  operation  "hilst 
the  sales  of  the  aeroplane  department  increased  fourfold. 
Orders  for  the  Army  and  Navy  were  accepted  according  tc 
the  company's  capacity,  although  the  sale  prices  could  not 
be  brought  into  harmony  with  the  constantly  growing  cost 
of  nroducfdon  kt  the  same  time,  preparations  had  been 
made  for  work  on  peace  manufactures  in  the  ordinary  de- 
partment.^, and  in  this  connection  it  was  frequently  pa'«ible 
with  lasting  advantage  to  meet  the  scarcity  of  materials  by 
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the  use  of  substitutes  in  metals,  fibres  and  insulating 
iiia.torials.  The  organsiatiou  in  Germany  and  in  those  foreign 
countries  which  could  be  reached  had  worked  satisfactorily, 
and  any  ousting  of  the  company's  manufactures  from  acces- 
Mble  markets  had  uo'nhere  taken  place.  The  railway  depart- 
ment completed  the  Mersebiu;;-JIuchelou  railway  section, 
and  a*  the  province  of  Saxoiiy  had  now  paa-ticipated  in  this 
undea'taking  the  railway  would  be  extended  in  the  new 
tinancial  year.  On  the  other  hand,  the  work  on  the  A. E.G. 
high-speed  railway  at  Berlin  was  limited  to  the  execution  of 
the  most  dithcult  constniction.  An  100,000-volt  transmission 
line  frpni  the  Z.schomewitz  p«>wer  station  to  Berlin  wa.s 
completed,  and  the  company  iiarticipa.t«d  in  the  formation 
of  a.  tranbmiisaion  com i>any  constituted  with  the  co-operation 
of  the  Government  of  Bavaria.  The  accounts  are  alistracted 
a*  follows:—  I'.iU;  17.  .1917-18. 

.Share  ca.pital         ...  ili.-Jki.fHKi        ...     XlO.OOO.OOtl 

Gi\.ss  profits         ■2.:f:j'..t.(H.in        ...         y,116,00<t 

t;eiiieral  exi>en.s<>s  ...  10a,(.K,"t        ...  130,000 

Taxes  J60,OO<i        ...  '249,000 

War  allowances      .W.OW.I        ...  764,000 

|)ei.recia.tion  55,000        ...  170,000 

Net    profits     and     biihiiicn 

forwaid  I, .J 18 ,(«.)( I        ...  :i,8ft),00<t 

Directors'    fees       :M.00<»        ...  40,00(» 

Bonuses  1(.»(J,00<»        ...  125,00<i 

I'ension   fund         100,000        ...  Io0,00ii 

Wair  benevolence 7o,0<X»        ...  75,00(1 

.Dividend  I.I.")0,<.W        ...  l.H)0,00fi 

Dividend,    [wr  cent.         ...  121      ...  14 

Camed  forward   • 5U,a)0        ...  .Vi.W.l 

The  rate  of  dividend  wH'S  12  per  cent,  in  1915-16,  11  per 
cent,  in  1914-15,  ajid  10  i>er  cent,  in  1918-14.  According  to 
the  balance  .-^heet,  the  loan  debt  amounts  to  i;5,226,000,  as 
<-(>mpaied  with  £5,274,000  in  1916-17.  and  the  mortgage  debt 
to  i'178.000.  as  against-  £135,1)00.  The  comjiany's  liabilities, 
which  jose  from  £7,300,000  in  1915-10  to  £8.4CKX00(I  in  1916-17, 
have  fiu-ther  increased  to  £9,910,000.  On  the  other  hand, 
the  company's  credit  at  the  banks  is  stated  to  have  increa.sed 
Irom  £5,570,000  in  1916-17  to"  £7.&35,(X)0  last  vear,  and  the 
a.ggr(»gaite  credits  from  £10,712,(XK)  to  £U  ,8;38,(XtO. 


Prospectus. — Mi>r(ian  Crucible  Co.,  Lid. — ITiis  company  is 
i.wsuing  through  the  British  Trade  Ck>rpoi-ation,  Ltd..  £.5iXl.ii<iU 
first  moi-tgage  6  i)er  cent,  redeemable  debentures  (£100  eadi). 
The  following  facts  concerning  the  company's  pasition  are 
set  forth  in  the  pros-i>ectus :  — 

llie  company  is  111.-  latgeit  manufacturer  in  llie  world  o(  crucibles,  ond 
111.-   only    British    manuf.^cturr-r   of   c.Trbon    brushes    for   electrical    machiiierv . 

Ih.-  works  at  Batliji^.-a  are  freehold  and  cover  seven  acres.  The  buildings, 
l»liiii.  .111.1  marhinery  arc  substantial,  up-to-date,  and  perfectiv  equipped.  The 
Ho.;.!  spac-  now  .nmounts  to  tiOO.OOO  sq.  ft.,  an  area  tw-cntv^fold  larger  than 
in    1S90.  .  t, 

During  the  war  the  increased  demand  for  the  coiiipanv's  products  has 
M.-.essitated  the  accumulation  and  financing  of  slocks  nuich  in  e.vcess  of 
ihosc  held  in  llie  pre-war  period.  This  is  illustrated  bv  the  fact  that  the 
blocks  in  the  coinpanv's  bilance-shect  on  December  3ist.  19H.  stood  nt 
iT90.902,  «hiM  the  con  -sponding  figure  on  December  :)lst,  1817,  was 
i:(i89.ri9     tlie   I  .tier    being    taken   at   cos!    .ind    below   market   value. 

This  large  .-spansion  has  been  financed  out  of  funds  due  to  th,-  Govera- 
inent  and  a.K.i.ic.-s  by  the  company's  b.inkers.  These  sums  have  now  to  be 
lepaid.     and     ihi-    diiectors    have    resolved     to    arrange     lor    the     issue    aboie 

The  company  has,  during  the  period  of  the  war.  l.-irgrly  increased  its 
manufacturing  plant,  and  its  output  capacity  is  now  three  times  what  it  w.-is 
in  the  pre-w-ai  period.  The  additional  expenditure  in  tonnrction  with  the 
expansion    has   all    been   charged    against    revenue. 

The  Ust  of  appUcations  closes  to-morrow   (Saturday). 

Blectrical  Securities  Trust,  Ltd.— The  report  for  the  voar 

to  November  14th  states  tha.t  a.n  opportunity  occurred  to 
i«'«lise  the  debeiitui-es  .-md  "  B  "  ilebenture.s  of  the  North 
Whiles  Poner  &  Traction  Co.,  and  as  it  was  desirable  to. cIom: 
l.he  debenture-holders'  trust  the  trustees  made  arrangements 
ten-  selling  the  remaining  assets  held  as  i3e<:urity  for  the  de- 
bentures to  a  syndicat*^  or  pool.  The  debentunvholders  a.p- 
pi-oved.  ajid  on  the  .sales  being  <-.omplete.d  the  trustees  had 
111  hand  £62,834.  .\fter  meeting  fees  and  expenses,  £58,0(XI 
was  available,  and  was  accepted  by  the  debentiire-holdei-s  in 
full  discharge  and  sa.tdsf action  of  all  clauns  a.gainst  the  tnis- 
tw-s  or  the  comi)a.iiy.  £55  i>er  £100  had  already  been  repaid, 
;ind  this  further  distribution  gtive  ea«-h  debenture-holder  re- 
payment of  the  balance  of  £45  of  liis  capital  and  £13  per 
£100  towards  p,iyine<nt  of  premimii  and  interest.  The  <lis- 
i;haj-ge  by  the  debenture-holders  cjwicelled  £i20,966  premium 
and  accrued  interest.  The  board  are  considering  the  ques- 
tion of  winding   up  the  company.— FiiiancmZ   Times. 

Comiianies  Struck  Off  the  Register.— The  followini,' 
comixinies  have  be<^n  struck  off  the  Register,  iind  are  accord- 
ingly diA<!olved  :  — 

,\.-rn    l-'ii,-    ,\larm,    I.t.l. 
.•Xsbestos    &   .Aibestic    Co..    Ltd. 
liritish   Manganese  Co.,   I^td. 


Ele 


Co. 


b'loat    Electric  Co..    Ltd. 

Light    Railway  it    General   Construction   i 

J'latinum   Substitutes.    Ltd 

Waterworks.    Lighting    *    Poicer    lnv=stn 


Manx  Electric  Railway  Co.— Year  ended  Seotember  30th 
Becejpts  £17.554,  gross  expenditure  £11.741.  The  debit  bal- 
ance on  revenue  account  is  now  £31,411.  Passengers  caj- 
ried  173,005.  against  119.683  la.st  year.  Debenture  interest 
has  been  funded  by  the  issue  of  second  debentures. 


Provincial  Tramways  Co. — Year  ended  September,  1918. 
Net  revenue  from  local  companies,  £69,054.  After  meeting 
debenture  interest,  income-tax,  and  other  charges,  £12,000 
is  put  to  depreciation  and  reserve,  and  £15,000  to  reserve 
account  for  deferred  repairs.  .'\  final  dividend  of  lOd.  per 
.-hare  on  the  ordinary  shaiie.s  and  a  bonus  of  6d.  per  share 
makes  10  per  cent,  for  the  yca.r.  £7,804  is  to  be  carried 
forward. 

Vulcanite,  Ltd. — Net  profit,  after  providing  for  excess 
profits  duty,  £16,344.  including  £3,'2.52  brought  forward. 
.After  meeting  preference  mterest,  10  per  cent.,  less  tax,  is 
paid  on  the  ordinary  shares.  Ln  adchtion,  the  pref.  and  ordi- 
nary both  receive  a  bonus  of  6d.  jier  shaa-e. 

British  'VVeslinghouse  Electric  and  Manufacturing  Co., 
Ltd. — At  an  extraordinary  general  meetinj;  held  in  London 
on"  December  T2th,  the  resolutions  pas.sed  on  Novembeir  '25th 
were  confinued. 

East  London  Railway  Co. — 10s.  i>er  cent.,  less  lax,  is  to 
be  {laid  on   the  "  B  "   debenttiro  st<.K:k   for  the  year. 

Marconi  International  Marine  Communication  Co.,  Ltd. 
— Interim  dividend  5  i>er  cent.  (Is.  ik-i  share),  less  income- 
tax. 


STOCKS     AND     SHARES. 


Tdesd.w  Evening. 
The  weiek  befoae  Ckristmsis  is  noil  noted  for  activity  in  Stock 
Exchange  lua.rkets,  and,  although  thexe  have  been  excep- 
tions to  this  in  tlie  past-,  the  present  day  is  evidently  not 
godng  to  prove  one  of  the  latter.  Business  in  all  the  markets 
is  quiet,  and  the  influence  of  Chiistmas  is  felt  everywhere. 
One  of  the  few  outstanding  fea.tures  in  the  electricity  depart- 
ments is  ii  rise  in  Edison -Swan  shares  in  anticipation  of  the 
report.  The  price  was  ran  up  from  17s.  6d.  to  19s.,  and  even 
the  safer-  prophets  were  inclined  to  revise  their  earlier  esti- 
mates of  a  5  i:)er  cejit.  dividend,  having  regard  to  the  nature 
of  the  buying,  llie  estimates  ranged  finally  from  5  to  10 
|)er  cent.,  but  caution  was  inclined  to  place  6  per  cent,  as 
the  piobable  maximum.  witli<a  strong  balance-sheet  behind 
it.  It  may  be  the  announcement  will  be  out  before  these 
notes  are,  and  it  would  not  Ije  ven,-  stirprising  to  .see  'the 
price  react  after  the  declai-ation  is  made,  in  conformity  with 
the  tisua.I  Stock  Exchange  practice- to  ran  up  any  price  in 
anticipation  of  a  favoura.ble  statement,  and  then,  however 
favoiuahle  the  statement  happens  to  be,  taking  jn-ofitis  iminc- 
diaitely  upon  its  publication. 

Other  manufactui-ing  shares  are  quietly  good,  and  Britiish 
..\iuminiums  exhibited  a  considei-able  degree  of  activity,  the 
lu-ioe  touching  39s.  before  it  went  back  a  few  pence,  lea.ving 
it  .3Ss.  9d.,  and  so  showing  a  lise  of  3/16  in  a.  foi-tnight. 
There  has  already  been  noticea.ble  demand  for  Callend«rs. 
The  ordina-i-}-  have  ri,«e.n  no  less  than  12s.  6d.  to  lOi.  and  the 
preference  a.t  5i  are  5s.  up.  This,  of  cx)urse.  has  affected  tht^ 
tjuotatious  lor  the  new  shajes,  and  the  ordinary  are  quoted 
9i,  the  preference  5  5/16.  Henleys  remain  a.t  23,  at  which 
they  have  stood  since  the  opening  of  the  market  in  the  new 
shaaes,  the  prefei-euce  in  their  case  bemg  quoted  4  middle. 
Some  ask  why  Henleys  do  not  foUow  the  example  of  Callen- 
dei-s,  and  raise  the  dividend  rate  upon  the.se  4^  per  cent,  pre- 
f«i-ence.  fndia-Rubber  sh;ues  maintained  their  advance  t-" 
17J,  and  British  M'estinghouse  preference  continue  dull  at 
'2|.  Amongst  the  engineering  is.sues,  Babcock  &  \\"ilcox  have 
barely  budged  from  3-J,  while  the  activity  that  characterised 
the  explosives  group  a  week  ago  has  practically  evapoi-atetl, 
a.nd  the  excitement  has  blown  over  for  the  time  being. 

Disquieting  news  respecting  Mexico  has  had  a  depies-siug 
elfeet  uix>ii  all  the  securities  connected  with  that  country. 
Instead  of  a  re,stora.ttian  to  peaceful  conditions,  aftaii's  in 
Mexico  seem  to  be  going  once  more  from  bad  to  worse,  ajitl 
no  astonishment  would  be  felt  if  another  revolution  were  to 
lireak  out.  Evidently  there  is  great  local  dissatisfaction  at 
the  government  at  Carranza.  The  high  hopes  which  were 
entertained  with  regard  to  the  likelihood  of  the  United  States 
taking  a  ®t.rong  line  in  Mexico  at  the  conclusion  of  the  war 
have  given  way  to  a  feeling  approaching  despair-  of  Mexic^iii 
matters  ever  mending.  This,  of  course,  is  a  temporary  plia.se., 
but  its  influence  is  marked  in  all  Mexica.n  issues,  and  the 
Utdities  have  suffered,  though  slightly,  with  the  rest.  It  is 
a  curious  thing  that  Mexico  Tramways  6  ^ei  cent,  bonds 
should  be  quoted  nominally  higher  at  56,  though  actually  the 
price. is  more  hke  54. 

BraziUan  Tramway,  and  Brazilian  Traction  varieties  are 
rather  better,  although  little  nominal  alteration  ha,s  occurred 
in  the  prices.  British  Ckihimbia  Electric  defeiTeil  stock  has 
fallen  a  point.  A  private  letter  from  Vancouver  just  to  hand 
speaks  of  the  prosperity  which  the  cit>-  is  enjoying,  althougli 
the  writer,  who  is  a  mechanic,  .admits  that  the  after-war 
problems  a.re  certain  to '  become  pressiug  in  a  short  space 
of  time.  The  Argentine  stocks  and  shares  are  steady,  atitraot- 
ing  no  imrticular  attention,  and  prices  lemain  unchanged  on 
the  week. 

-Amongst  eJectncity  supply  shares,  the  declme  to  13  m  City 
of  London  ordina.ry  is  the  only  quotable  change.  The  rest 
of  the  list  is  well  maintained,  though  perhaps  there  is  not 
quite  so  m-uch  demand  for  the  shares  as  there  has  been  just 
lately.  This,  of  course,  is  simply  due  to  the  fact  thait  inves- 
tors are  holding  back  their  money  for  window-dressing  pur- 
poses before  the  New  Year. 


610 


THE    ELECTRICAL    REVTETV.  [voi.ss.   No.2,i43,dkckmbkk2o,  1918. 


In  the  telegraph  and  telephone  market.  Eastern  ExtenaicmB 
and  Eastern  Telegraph  ordinajy  stock  have  given  way  to  a 
-flight  extent,  and  Westerns  at  16i  are  about  7s.  lower,  taking 
into  account  the  3s.  net  dividend  deducted  Iroiii  the  price  a 
few  days  ago.  Marconia  managed  to  maintain  thear  position 
prertty  well,  without  there  being  much  actiWty  in  their  de- 
partment. Americans  have  sagged  away  to  30s.  Gd..  while 
-Marines  remain  about  3J,  the  paaent  shares  holding  an  even 
keel  at  -11.  Great  Northern  Telegraphs  are  10s.  higher  cm 
the  week. 

Nationalisation  is  still  the  word  to  conjure  with  in  the 
railway  market.  The  first  blush  of  enthusiasm  over  the 
<~tocks  has  suffered,  however,  a  set-back  in  ccmsequence  of 
prolit-taking  sales.  These  v\ere  supplemented  by  realisa- 
tions on  behalf  of  people  who  aa^e  not  inclined  to  take  a 
particularly  rosy  view  of  the  chances  that  the  Government 
will  pay  such  fancy  prices  ais  ai-e  contained  in  the  estimates 
worked  out  by  statisticians.  Lnless  the  market  is  supported 
by  a  fresh  set  of  buyers  every  day  the  tendency  of  prices  is 
bound  to  be  somewhat  breaking.  Underground  Electric  in- 
lome  bonds  have  shed  i.  and  the  ordinary  shades.  afteQ- 
ri:?ing  i  up  to  3}.  reverted  to  3i.  Metiix)polita"ns  aie  J  down, 
but  Districts  maintain  their  advance.  Unless  interest  is  re- 
vived by  some  fresh  official  aanoimoement,  the  incJination 
will  probably  be  for  prices  to  east>  off. 

Castnex-Kellner  shares  have  given  way  3/16  to  3  7/16,  not- 
withstanding the  maintenance  of  fhe  20  per  cent,  dividend. 
Apparently  some  had  hoped  foi'  the  distribution  to  be  re- 
placed by  the  G^  per  cent,  paid  for  1916.  The  i-ubbex  raarkeiti 
is  a  shade  better  on  removal  of  restrictions  in  the  United 
States.  Copper  and  other  base-metal  shares  have  weakened, 
for  the  eame  reasons  as  mentioned  here  pieviously  to  ac- 
coimt  for  the  dulness  prevalent  in  this  market  for  the  past 
month. 

SHARE    LIST    OF    ELECTRICAL    COMPANIES. 

Hour  Electricity  Comp 
Dividend 


Brompton  Ordinary 

Charing  Cross  Ordinary     . . 

do.       do.       do.       HFref... 

Chelsea 

Citv  of  London  

do.       do.    6  per  cent.  Pre! .  . , 

County  of  London 

do.         do.     6  per  cent.  Pret. 
Kensington  Ordinary 
London  Electric       

do.       do.     6  per  cent.  Pref.. . 

Metropolitan 

do.  4J  per  cent.  Pref,    . . 

St.  James'  and  Pall  Mall  . . 

South  London  

South  Metropolitan  Pref 

Westminster  Ordinary 


IS116. 

1917. 

1918. 

Rise  or  fall 

p.c. 

9 

10 

71 



£6  18    0 

5 

4 

— 

5  14    0 

4* 

4+ 

3| 

— 

6  13    4 

3 

4 

— 

6     5    4 

W 

8 

13 

~i 

6    3    1 

6 

m 

5  18    5 

Hi 

— 

6    5    7 

6 

6 

10& 

— 

5  18    5 

B 

7 

H 

-- 

5  19    a 

Nil 

Nil 

li 

— 

Nil 

4 

5 

4 

— 

6    5    0 

3 

4 

3J 

— 

6    3    1 

H 

4^ 

3J 

— 

6  18    6 

7i 

— . 

6    6    4 

5 

5 

3 

— 

6  13    4 

7 

7 

20/6 

— 

6  16    7 

7 

9 

74 

— 

6    6    4 

Telegraphs    and    Telephones. 


Anglo-Am.  Tel.  Pref. 
do.  Def. 

Chile  Telephone 
Cuba  Sub.  Ord. 
Eastern  Extension  . . 
Eastern  Tel.  Ord.     . . 
Globe  Tel.  and  T.  Ord. 
do.        do.        Pref. 
Great  Northern  Tel. 
Indo-European 
Marconi 

Oriental  Telephone  Ord. 
United  R.  Plate  Tel. 
West  India  and  Panama 
Western  Telegraph 


Central  London  Ord.  Assented 

Metropolitan 

do.         District 
Underground  Electric  Ordinary, 


155 
157J 


•4  16  6 

5  14  3 

6  11  5 
5  11  0 


Home   Bails. 


65J 

m 


-  i 
+  » 
-i 


Foreign    Trams,    &c, 
Adelaide  Sap.  6  per  cent.  Pref.  . .       6         6 
Anglo-Arg.  Trams.  First  Pref.    . .       5J       SJ 
do.  do.      2nd  Pref. 

do.  do.     5  Deb... 

Brazil  Tractions      

Bombay  Electric  Pref 

British  Columbia  Elec.  Rly.  Pfce. 

do,  do.        Preferred 

do.  do.        Deferred 

do.  do.     4  Deb. 

Mexico  Trams  5  per  cent.  Bonds. . 

do.  6percent.  Bonds. . 

Mexican  Light  Common  . . 

do.  Pref 

do.  1st  Bonds.. 


id- 


6 

5 

67J 

NU 

S2i 

Nil 

Nil 

46^ 

J 

wtt 

K9, 

67 

Nil 

Nil 

56 

MaNUFACTCRING     COUFANIES, 


Babcock  &  Wilcox 
British  Aluminium  Ord.    . . 
British  Insulated  Ord. 
British  Westinghouse  Pref. 
Calenders       

do.       5  Pref 

Castner-Kellner 
FViison-Swan,  '*  A  " 

do,      do.-  4  per  cent.  Deb, 
t^lectric  Construction 
Gen.  Elec.  Pref 

do.       Ord 

Henley 

do.    4JPraJ 

Indla-Bubbsr . . 
Telegraph  Coo 


.**       *4 


31i 
2i 
2g 
lOi 


7.5i' 
li 

lOi 
IVJ 

21 

4 
173 


!    0  0 

i    3  1 

1    9  0 

;  14  1 

;  2  0 

i    0  0 

>  10  1 
Nil 

;  6  0 

0  0 

:    2  4" 

:  12  8 

;  a  -J 

i  U  6 

>  12  8 


MARKET     QUOTATIONS. 

It  should  be  remembered,  in  making  use  of  the  figures  appearini^r 
in  the  following  list,  that  in  some  caaes  the  prices  are  only  general , 
and  they  may  vary  according;  to  quantities  and  other  circumstances. 


Wednesday, 

December  18tb. 

CHEMICALS,  Ao. 

Latest 

Price. 

Fortnight's 
Inc.  or  D«a. 

a  Acid,  Ozalio 

per  lb. 

1/5 

Id.  dec. 

a  Ammoniac  Sal        

per  ton 

i'80 

120  do-. 

a  Ammonia,  Muriate  (large  crystal) 

£77 

a  Bisulphide  of  Carbon 

,, 

a  Borax 

,, 

£13 

a  Copper  Sulphate 

,, 

i-eu 

a  Potash,  Chlorate 

per  lb. 

a/1 

8d.  dec. 

a       „       Perchlorate 

1|9 

3cl.  dec. 

a  Shellac          

per  cwt. 

f  17  KV- 

a  Sulphate  of  Magnesia 

per  ton 

£15 

a  Sulphur,  Sublimed  Flowers 

,, 

£84 

a        „          Lump       

„ 

ew 

a  Soda,  Chlorate        

per  lb. 

i;i 

a      II      Crystals         

a  Sodium  Bichromatei  casks 

per  ton 

i7o;- 

per  lb. 

H/IETALS.   4c. 

e  Brass  (rolled  metal  2"  to  12"  basis) 

per  lb. 

c      II     Tubes  (solid  drawn) 

,, 

c      1,     Wire,  basis 

,, 

c  Copper  Tubes  (solid  drawn) 

1/73 

i'  to  li  iUt. 

g      „       Bars  (best  selected) 

per  ton 

£1.10 1 

g      1,       Sheet          

,, 

£1.10 

ill  dec. 

g      1,       Rod 

,, 

£150 ) 

d      1,       (Electrolytic)  Bars 

„ 

£1:^5 

ilS  d.c. 

d      ,1                ,1             Sheets     .. 

,, 

£161 

d      1,                ,1             Wire  Rods 

,, 

£135 

i 12  dec. 

d      ,1                II             H.O,  Wire 

per  lb. 

1/4 

m-  '^n-- 

/'Ebonite  Rod 

„ 

3/- 

f       „       Sheet         

2/6 

n  German  Silver  Wire 

2/6 

A  Gutta-percha,  fine 

11/- 

h  India-rubber,  Para  flne   . . 

,, 

2/8 

2,1.  .Ice. 

I  Iron  Pig  (Cleveland  warrants)    , . 

per  ton 

Nom. 

/     „     Wire,  galv.  No.  8,  P.O.  qual, 

,, 

£37 

^  Lead,  English  Pig 

,, 

g  Mercury         

per  bot. 

Nom. 

«  Mica  (in  original  cases)  small  . . 

per  lb. 

91.  to  4  6 

c      „                1,            II      medium 

„ 

S'- tolO/. 

e      „                1,            II      large  .. 

II 

12,6  to  25-/ ft  up, 

d  SUicium  Bronze  Wire     .. 

per  lb. 

1/8 

2Jrl.  (Ice. 

r  Steel,  Magnet,  in  bars 

per  ton 

»  Tin,  Block  (EngUsh) 

,, 

n    ,1     Wirei  Nob.  1  to  16    .. 

per  lb. 

4/6 

6d.  dec. 

a  O.  Boor  ft  Co. 
c  Thos.  Bolton  ft  Sons,  Ltd, 
d  Frederick  Smith  4  Co, 
e  F.  Wiggins  &  Sons. 
f  India-Rubber,  Gutta-Peroba  and 
Telegraph  Works  Co.,  Ltd, 


Qaotations  supplied  by— 


g  James  &  Shakespeare, 

A  Edward  Till  ft  Co, 

I  Boiling  ft  Lowe. 

/  Richard  Johnson  &  Nephew,  Ltd, 

n  P.  Ormiston  ft  Sons. 

r  W,  F.  Dennis  ft  Co. 


•Dividends  paid  free  •(  Income  Tax. 


American  Emergency  Acts  Abandoned.— Tlie  Priorities 

Commissioner  of  the  ^^  ar  Industries  Board  announces  that 
the  Board  has  rescinded  the  entire  "  preference  list."  This 
means  that  the  classification  of  the  in(lustries  as  essential  or 
less  essential  has  been  abandoned,  and  tha.t  the  Government 
will  Hot  longer  direct  the  distribution  of  materials  and 
faoihties  to  industries  engaged  particularly  in  war  work. 
Meanwhile,  to  aid  reconstniction,  preference  in  the  alloca- 
tion of  materials  and  -facilities  will  be  gi-anted  to  pubUc 
utilities  and  to  enterprises  of  greatest  ci\Tliau  importance. 

The  so-called  War  Emergency  Power  Act,  under  which 
Congress  was  to  have  appi-opiiated  $'200,000,000  for  assisting 
in  the  supply  of  power  by  privately  owned  (xxmpanies  will 
be  abandoned. 

The  U.S.  Fuel  Administa'a.tor  has.  given  notice  that  tha 
rules  and  regulations  and  the  supervision  of  the  fuel  ad- 
ministration now  in  force  will  continue  until  the  promulgai- 
tion  of  the  treaty  of  peace. 

Electricity  in  Agricalture. — M.  T.  Lecler  presented  a 
report  to  the  French  Civil  Engineering  Congress  on  the  means 
that  .should  be  adopted  to  extend  the  use  of  electricity  for 
agricultural  purposes.  According  to  an  abstract  of  the 
report  in  the  Revue  Genvrale  .de  V Electricite  of  Sep- 
tember ■28th,  petrol-driven  tractors  have  been  tried  ami 
foimd  to  give  unsatisfactory  results  in  unskilled  hands.  The 
electric  motor  has  many  advantages  in  its  reliability,  sun- 
plicity,  ease  of  operation,  and  low  first  cost  and  maintenance. 
Fm'thermore,  an  electric  supply  may  be  used  for  purposes  of 
electroculture.  The  report  suggests  the  appointment  of  n, 
committee  'of  experts  to  supervise  the  improvement  of  agricul- 
tural electrical  apparatus,  to  guide  research  on  its  use, 
and  to  administer  Government  funds  for  these  purposes.  1% 
then  investigates  the  ixiwer  re(juired  to  oi^erate  various 
agricultural  devices.  An  obstacle  to  the  develojiment  of 
electricity  for  agriculture  is  presented  by  the  low  mnsuinp- 
tion  nsuallv  required  for  .ii  given  area.  ITiis  Hmounts  eener- 
ally  to  about  20  kw  -hourji  per  hectare  (tpi  ^nnnm.  The  •^•^'^ 
sumption  could,  however,  be  increased  to  at.  least  five  tunes 
this  amount  by  an  extension  of  the  uses  to  which  the  electric 
supply  is  put.  At  this  figure  it  would  become  profitable  to 
the  supplier.  Common  action  should  be  taken  by  agricultural 
workers,  suppliers  of  electrical  energy  and  manufacturers  of 
the  appliances. 
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THE     SUPPLY     OF     SINQLE-PHASE     POWER 
FROM     THREE-PHASE     SYSTEMS. 

Bi-  PROF.   MILES  WALKEE,  D.Sc  ,  M.I.E.E 


{Ahsfraci   oj  paper   read   before   the   INSTITUTION   OF 
Electrical  Engineers.) 

( Ci»u-luded  from  jMige  587.J 

From  the  power  company's  point  of  view,  the  indaotanoe 
is  not  an  unmixed  blei^ng.  By  reducing  the  power  factor 
it  calls  for  more  coppea-  in  the  mains  for  a  given  load,  and 
reduces  the  output  of  the  generators.  Sudden  heavy  calls 
for  low-ix>wer-factor  cuTreut  have  a  bad  effect  upon  the 
regulation  of  the  wliole  system.  But  so  greatly  does  the 
stabihty  given  by  the  inductance  help  towards  economy  in 
furnace  linings,  that  large  numbers  of  furnaces  in  this 
country  and  in  .\meriea  are  mn  at  0.7  power  factor.  The 
single-phase  furnace,  having  only  one  carbon  at  the  top, 
presents  a  smaller  area  of  roof  hning  to  the  fierce  radiation 
from  the  arc,  and  for  this  and  other  reasons  set  out  above 
it  is  more  economical   than   the   three-phase   furnace. 

It  will  be  seen,  tlien,  that  in  desdgning  a  balancer  to 
provide  a  single-phase  furnace  load  from  three-phase  powei' 
mains  it  is  desirable  that  the  single-phase  winding  diould 
have  suoh  a  high  inductance  that  the  cur-rent  vfill  lag  45  deg. 
at  full  load.  At  the  same  time,  it  is  desirable  that  the 
three-pha^e  winding  Should  be  operated  at  unity  power 
factor.  These  condiitioms  can  be  met  by  building  a  three- 
phase  synchronous  motor  having  an  ordinary  three-phase 
aiTmature  winding  lying  in  slots  near  the  working  face  of 
the  stator  (see  tig.  7),  and  provided  with  a  single-phase 
winding  lying  in  slots  further  removed  from  the  rotor  than 
the  three-phaise  slots  and  arranged  so  that  very  considesr- 
able  magnetic  leakage  occurs  between  the  two  windings  at 
fuD  load'. 

The  dimen.sions  of  the  three-phase  slots  near  the  surface 
of  the  armature  and  of  the  single-phase  slot  lying  in  the 
centre  of  the  punching  are  shown  in  fig.  S.  This  figure  also 
shows  a  narrow  .slot  0.45  cm.  wide,  across  which  the  leakage 
flux  finds  its  way  at  fuU  load.  The  machine  described  is 
one  of  two  designed  for  the  Snyder  Electric  Furnace  Co., 
and  now  in  successful  operation  in  this  counti-y.  Another, 
somewhat  similar,  machine  has  been  designed  "to  be  built 
by  the  Allis-Chalmers  Co.,  of  AmericA,  and  several  machines 
of  larger  output  are  in  contemplation.  The  British  machines 
are  required  for  furnaces  to  make  steel  for  war  purposes. 

In  the  oHise  of  the  400-KW.  bala.ticer  here  described,  the 
following  were  the  particulars  of  the  conditions  to  be  met :  — 


Three-phase  supply.     Line  voltage 

Input  to  furnace  

Voltag-e  on   arc   and   connecting    cables   in 

phase  with  the  current 
Effective  inductive  drop  in  furnace  and  cables 
Single-phase  voltage  at  terminals  of  balancer 
Inductive  drop  in  windings  of  balancer 
No-load  voltage... 

Single-phase  amperes 

Temperature  rise  of  balancer  after  full  load 

for  three  hours  


fi.OOO  at  50  cycles. 
350  to  400  KW. 

156. 

25  to  50  volts. 

160. 

1X0  to  130. 

220  to  247,  say  234. 

2,400  to  2,700. 

45"  C. 

One  of  the  special  features  of  this  tyi>e  of  balancer-  is 
a  compensating  winding  designed  to  inject  a  boosting  volt- 
a,ge  into  the  two  phases  of  the  thi^ee-phase  winding  that 
lie  adjacent  to  the  single-phase  winding,  in  ordei-  to  prevent 
those  windings  from  taking  more  than  their  share  of  the 
load.     If  this  winding  were  not  provided,   phases  a  and  v. 


iha.  7. 

(adjacent  ^to  which  the  single-phase  slots  are  placed)  would 
take  a  load  equivalent  to  a  single- phase  load  on  the  three- 
phase  system  by  reason  of  the  fact  that  the  magnetic  coupling 
between  these  phases  and  the  single-phase  coils  is  more 
complete  that  the  couphng  between  the  single-phase  winding 
and  phase  b.  Another  -n  ay  of  looking  at  the  maitter  is  this  : 
When  ouiremt  passes  through  the  single-phase  winding,  it 


drives  magnetic  flux*  across  the  three-phase  slots  of  phases 
A  and  c  and  causes  an  inductive  drop  in  these  phases;  so 
that  there  will  flow  from  the  line  a  current  of  such  value 
and  of  such  phase  that  it  produces  an  impedance  rise  suffi- 
cient to  balance  the  inductive  drop  produced  by  the  single- 
pha.se  magnetomotive  force.  Since  the  resistance  drop  is 
'mall,  compared  with  the  reactive  drop,  the  excess  current 
that  would  be  taken  by  pha^ses  A  and  c  would  be  almost  in 
exact  opposition  of  phase  to  the  single-phase  current. 

One  way  of  preventing  this  action  is  to  inject  into  phases 
A  and  c  an  electromotive  force  which  shall  at  all  times  be 
exactly  equal  and  opposite  to  the  electromotive  force  gene- 
rated in  the  three-phase  winding  by  the  interlinked  flux  from 
the  single-phase  magnetomotive  force.  The  most  direct  way 
of  doing  this  is  to  wind  a  few  turns  of  wire  interlinked  with 
the  main  leakage  path  of  the  single-phase  winding,  and 
electrically  connect  these  to  phases  a  and  c  so  that  the  e.m.f. 
genei-ated  hi  the  turns  by  the  marin  leakage  .shall  oppose 
the  E.M.F.  generated  in  the  three-phase  winding  by  the  small 
leakage   a<.TOss   the    tliree-phase   slots.     .\s   the   leakage   flux 


Fig.  8. 


acrass  the  leakage  air-gap  is  great,  compared  with  the  leak- 
age aci-oss  the  three-phase  slots,  only  very  few  turns  of 
compensating  winding  ai-e  required  to  balance  the  e.m.f.  in 
the  16  conductors  per-  slot  of  the  three-phase  winding.  The 
counter  magnetomotive  force  set  \ip  by  these  few  tui-ns  is 
so  small,  compaxed  with  the  magnetomotive  force  of  the 
single-phase  winding,  that  it  can  be  neglected  in  roughly 
estimating  the  numl>er  of  compensating  turns  required.  The 
manner  of  winding  and  connecting  the  coanpensating  con- 
ductors can  lie  ,«ieen  from  figs.  9  and  10. 

In  order  to  provide  a  means  of  making  small  adjustments 
in  the  balance  of  the  load  on  three-phase  winding  after  the 
machine  was  built,  three  tappings  were  taken  off  each  of  the 
phases  near  the  star  point.  The  tappings  give  a  choice  of 
cutting  Wit  1.56  per  cent.,  3.T2  per  cent.,  or  4.08  per  cent, 
of  the  piwiSe  voltage.  In  practice  it  was  found  that  the 
conneotion  that  gave  tiu^  best  result  with  only  three  com- 
pensating turns  connected  was  that  shown  in  iig.  11.  The 
effect  of  this  slight  dis.symmeti-y  in  the  connections  was  to 
give  a  slight  dissymmetry  at  no  load;  this  dissymmetry  is 
of  no  importance  in  practice,  and  can  be  eliminated  in  future 
by  a  better  adjustment  of  the  compensating  winding.  When 
there  is  no  load  _on  the  sinple-pha.se  windmg,  -there  is  no 
E.M.F.  in  the  compensating  w-mding;t  and  as  it  is  the  same 
magnetomotive  force  that  operates  upon  the  compensating 
winding  as  operates  upon  the  three-pha-'«  winding  and 
creaites  a.  tendency  to  miequal  back  E.M.F. ,  the  right  ad- 
justment of  the  compensating  -winding  should  bring  .about 
a.  nearly  exact  balance  of  the  phases.    The  currents  in  .the 


Pig.  9. 


Fig.  10 


Fig.  11. 


damper  on  the  field  pcAes  also  tend  to  ca-eate  a  disturbance 
in  the  balance  of  the  load;  ithis  disturbance  is  of  a  very 
complex  nature,  but  is  not  of  very  great  moment. 

The  damper  consists  of  0  drawn-copper  bars  of  taper 
section,  held  in  dovetail  slots  in  the  pole  face,  and  pinned 
and  sweated  to  a  copper  caistiug  enoi'rchng  each  pole.  The 
copper  castings  are  bolted  together  from  pole  to  pole  so  as 
to  form  a  complete  squirrel-cage  winding.  In  order  to  avoitl 
any  inductive  action  between  the  indi-sidual  sitatoi-  slots 
a.nd  the  bars  of  the  damix-r,  the  slots  on  the  field  poles  aa-e 
skewed  through  a  complete  stator  slot  pitch.  With  this 
arrangement  the  damper  showed  no  signs  of  heating  at  no 
load,  amd  only  yei7  slight  heating  at  fuU  load. 

Apart  from  the  special  features  above  mentioned,  the. 
design  of  the  lialancer  follows  very  closely  the  design  of  an 
altemating-cunent  generator  or  ,syncliii-onous  motor. 

An  allow-ance  of  8  kw.  has  been  maile  for  extraneous  lo.>« 

*  It  should  be  noted  that  any  change  which  occm-s  in  the 
field  flux  due  to  the  smgle-phase  )oa.d  (except  in  so  far  as 
it  is  exterior  to  the  damper)  affects  phase  b  as  much  aa 
phases  A  and  c. 

t  Except  a  very  small  inductive  drop  due  to  the  three- 
Ijhase  load,  which  can  be  compensated  for  by  the  addition 
of  a  small  choha  f -^  in  phase  B.  , 
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at  full  load,  brmging  up  the  total  losses  at  full  load  to  42.4 
KW.    Thus  the  eincaancy  worka  out  at  90.4  per  cent. 

A  full-lend  test  was  made  after  the  machine  had  beeu 
delivei«d  to  tile  works  of  Messars.  Summerson,  Ltd.,  Daa- 
Jinpton.  Oharacteriitic  fibres  of  the  test  are  given.  Wheu 
ninnini;  light  there  is  a  ilissymmetry  in  the  power  taken  by 
different  phaees,  due  to  the  axningeanent  of  taps  showTi  in 
tig.  11,  but  do«»s  not  cause  any  measurable  interference  witli 
the  voltage  at  the  end  of  a  long  feeder.  When  the  furnace 
is  in  circuit,  the  amount  of  load  can  be  va.ried  alightly  by 
altering  the  distance  between  the  electrodes.  The  point 
Tests  on  Site. 
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of  maximum  load  is  in  practice  found  by  tiial.  Any  in- 
crea.se  or  decrease  of  the  length  of  the  arc  from  this  maxi- 
mum-load point  causes  a  deci'ease  in  the  load.  It  is  .some- 
times convenient  to  vary  the  load  by  changdng  the  length 
of  the  arc,  but  the  steadliest  conditions  are  obtained  when 
the  arc  is  on  the  maximum-load  point.  The  balance  of  the 
load  is  quite  good,  the  currents  in  the  three  lines  a,  b,  and 
c  being  45,  45,  and  49  amj>eres  respectively.  The  deviaibion 
from  the  perfect  balance  is  not  more  than  is  often  found 
on  standard  polyphase  machines. 

A  very  interesting  experiment  is  to  screw  down  the  top 
carbon  until  it  dips  into  the  metal  in  the  furnace.  As  the 
arc  is  shortened,  the  voltage  falls;  when  the  carbon  is  in 
oontaict  with  the  metal  the  voltage  cannot  be  read  on  the 
voltmeter,  and  the  watts  fall  to  a.  .^maU  amomit  of  the  order 
of  75  KW.,  depending  upon  the  condition  of  the  charge. 
The  current  rises  to  somewhere  between  3,500  and  3,8tHJ 
amperes.  The  load  on  the  three-phase  side  falls  to  about 
121  KW.  This  is  satisfactory  from  the  power  company's 
point  of  view. 

In  ten  appendices  full  details  are  given  of  the  calculations 
involved  in  the  design  of  the  machine,  and  various  proposi- 
tions referred  to  in  the  paper. 


REQULATIONS     FOR     ARC     WELDING. 


Bv  H.  M.  SAYERS,  M.I.E.E. 


(.46s(rac(  oj  paper  read  before  the  Institution  of  Electrical 
Engineers.) 

Electric  arc  welding  shows  promise  of  extensive  develop- 
ments. The  practice  at  present  is  madly  empirical.  In  view 
of  the  possibilities  of  its  application  to  shipbuilding,  one  of 
the  Admiralty  Departments  has  set  up  an  Electric  Welding 
Research  Committee,  including  a  number  of  unoflicial  mem- 
bers representing  important  interests  who  offei'ed  to  render 
voluntary  a.ssistance  in  the  development  of  electric  welding. 

One  of  the  points  which  has  cfrme  before  the  Committee 
is  the  question  of  regulations  in  respect  of  (a)  safety  of 
operators,  (b)  conditions  of  supply;  and  it  has  been  thought 
essential  to  have  a  discussion  in  order  to  get  the  views  of 
members  of  the  Institution  on  these  matters. 

The  Home  Office  at  present  has  made  no  regulations,  but 
is  keeping  an  eye  on  the  processes,  and  wishes  to  obtain  the 
views  of  the  industry.  The  Board  of  Trade  has  no  i-egida- 
tions  specifically  dealing  with  welding,  but  it  is  clear  tha.b 
some  modifications  and  additions  to  the  existing  regulations 
may  be  required.  In  both  cases  it  is  desirable  that  thexe 
may  be  no  regulations  issued  which  may  be  found  to  hami>er 
progi-ess. 

A  very  large  and  influential  Research  Committee  has  been 
formed  in  the  United  States.*  It  is  communicating  all  its 
proceedings  and  reports  to  the  Admiralty  Committee,  and 
among  them  the  discussions  and  reports  on  regulations. 

The  Admiralty  Committee  has  already  drawn  up  a  skeleton 
form  of  regulations  ba,sed  on  experience  in  this  country  and 
the  communications  from  the  United  States. 

This  paper  is  therefore  brought  forward  to  introduce  a  dis- 
cus.sion,  and  to  set  out  the  points  as  they  at  present  appeax 
to  arise  in  practice. 

Necessary  regulations  are  conveniently  divided  into  two 
heads : — 

1.  Regulations  affecting  the  safety  of  operators  and  workej-a 
in  their  vicinity. 

•2.  Regulations  affecting  the  reliabiUtv  and  regulations  of 
general  supply  systems. 

Taking  the  first  heading,  there  are  two  main  points  :  —  (a) 
Protection  of  operators  and  neighbouring  woa-kers  from  the 
effect  of  the  radiations  from  the  arc;  (b)  pix)tection  from 
shock. 

(a)  Protection  from  Radiation  .—It  is  well  known  that  the 
light  from  a  naked  arc  has  a  serious  effect  upon  the  eyes  and 
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the  skin.  This  ia  more  aerioua  with  the  iron  axe  than  with 
the  carbon,  as  the  iron-arc  radiation  is  richer  in  raya  of  short 
wave-length,  including  ultra-violet  raya,  which  are  specially 
detrimental.  Welding  arcs  require  large  currents,  e.g.,  u 
Ko.  10  welding  rod  lequii'ea  up  to  I'iO  anii^res,  and  as  tho 
extension  of  the  arc  to  heavier  work  is  clearly  foresliadow<id, 
ujcjs  canying  several  huudixsd  amperes  have  to  be  reckoned 
with  in  consideiing  protective  appliauoos. 

Where  welding  is  carried  out  in  a  factory  under  stationary 
conditions  the  provi.sion  of  screens,  masks,  Ac,  for  the 
welders  can  be  readily  arranged,  and  each  operator's  position 
can  be  isolated  from  neighbouring  workere  by  suitable 
screens. 

Moie  difficulty  arises  in  such  work  as  welding  the  hulls  of 
ships,  wheixj  the  welders  must  woik  on  stages;  and  most, 
perhai>s,  in  repair  woik. 

The  object  to  be  attained  in  every  case  is  that  arc  radia- 
tions shall  not  reach  the  eyes  or  skin  of  either  the  operatora 
or  persons  in  the  vicinity,  except  thi'ough  screens  which  ob- 
struct the  injurious  rays. 

The  welder  himself  and  any  assistant  mu.st  be  able  to  see 
his  work,  and  it  is  therefore  necessary  that  such  screens  as 
tliey  use  shall  be  reasonably  transparent  to  ordinary  light. 
It  has  to  be  remembered  that  the  skin  of  the  hands,  amis, 
face,  and  neck  needs  protection.  This  can  be  given  by  any 
opaque  material.  Glass  can  be  obtained  which  is  practicaUy 
opaque  to  the  most  injmious  rays,  and  yet  fairly  transparent 
to  ordinary  light.  Combinations  of  coloured  glasses  axe  also 
in  use,  which  are  fairly  aitisfactory.  The  U.S.  Research 
Commilttee  has  recommended  certain  combinations  of  this 
kind. 

It  is  clearly  important  that  the  screen  or  mask  used  shall 
be  such  as  not  to  restrict  the  opei-ator's  movements  or  to 
ca.use  discomfort.  Goggles  protect  the  eyes  only.  Masks, 
which  protect  the  faee  as  well,  are  open  to  objection  on  the 
point  of  comfort.  A  screen  held  in  the  left  hand  carrying  a 
sufficieiit  area,  of  suitable  glass,  and  an  apron  to  shield  the 
left  arm,  ai'e  satisfactoi-y  for  stationary  work.  It  may  not 
prove  so  good  for  shipbuilding  and  repair  work,  where  the 
left  hand  may  be  required  for  other  uses. 

There  is  a  danger  radius  from  an  arc  of  given  power,  be- 
yond which  no  screening  is  neeessary.  But  intense  Ughtei 
within  the  usual  field  of  vi-sion  are  objectionable,  quite  apart 
from  directly  injmious  effects,  so  that  .screening  seems  desir- 
able in  any  case.  In  shipbuilding  it  is  probable  thait  whilst 
welding  is  in  progress  on  any  section  a  IF  the  near-by  workei's 
win  be  welders,  and  their  mates  who  will  have  their  indi- 
vidual protection. 

In  repair  work,  especially  in  ship  spaces,  exigencies  of  time 
may  require  other  workers  to  be  employed  close  to  the 
welders,  and  perhaps  the  only  possible  regulation  would  have 
to  be  in  the  general  teams  that  efliciont  shielding  from  the 
aire  must  be  employed  in  such  ca.ses. 

It  may  be  said  that  whilst  the  short-length  waves  aire 
responsible  for  the  damage  to  the  eyes  and  the  skin,  the  long- 
wave or  heat  radiations  also  produce  simbum  effects  on  the 
skin,  which  must  be  guarded  against.  This  effect  is,  how- 
ever, essentially  of  short  range,  and  mainly  affects  the  welders 
themselves. 

(fe)  Protection  from  Shock. — The  pressure  across  a  welding 
arc  is  quite  low.  Both  foi'  direct  and  altemaiting-cmrent 
arcs  it  is  of  the  order  of  25  to  30  volts.  But  there  is  always 
a  steadying  resistance  or  choker  in  .series,  and  when  the  arc 
is  broken  there  is  the  full  supply  pressure  on  the  electrode. 
It  is  at  this  time  tliat  there  is  more  danger  of  shock,  both 
because  of  the  higher  pressure  and  because  the  electrode  is 
not  visibly  dangerous.     It  may  be  inadvertently  touched. 

It  has  to  be  remembered  that  in  working  from  a  stage,  &c., 
the  danger  of  shock  is  from  indu-ect  effects  such  as  those 
c-ausing  a  start  or  stumble,  or  loss  of  balance.  With  d.c.  arcs 
there  need  be  no  danger  if  the  supply  conditions  are  pro- 
I>erly  adjusted;  100  volts  is  the  maximum  supply  pressure 
necessai-y  eithex  for  carbon  or  for  metallic  electrodes,  includ- 
ing steadying  resistances,  and  100  volts  d.c.  will  not  make  a 
main  start  or  stumble.  Therefore,  ais  regards  diirect-cmTent 
w'elding,  the  maximum  voltage  needed  is  below  the  danger 
IXMiit,  and  it  is  only  necessai-y  to  limit  the  supply  pressure 
to  some  such  figure  as  100  volts.  Even  200  volts  can  hardly 
be  called  dangerous. 

In  the  ca,se  of  alternating-current  welding  the  conditions 
are  rather  different ;  whilst  the  actual  arc  voIta,ge  as  shown 
by  a  voltmeter  is  quite  low,  80/85  volts,  practice  shows  that 
a.  considerably  greater  circuit  voltage  must  be  available.  This 
matter  is  under  special  investigation.  It  must  meanwhile  be 
accepted  that  at  least  65  volts  is  needed  for  a.c.  welding. 
This  pressure  is  capable  under  certain  conditions  of  giving 
a.  severe  shock.  A  welder  is  certain  to  have  his  skin  damp 
with  perspii'a.tiion,  which  is  one  condition,  favourable  to  a 
shock. 

A  welder  will  normally  wear  a  piotecting  gauntlet  of 
leathea-,  so  that  there  is  little  risk  of  shock  through  the  liands 
miless  working  in  conditions  leading  to  wetting  of  the  gloves. 
It  may  perhaps  be  necessary  to  lay  down  the  rale  that  for 
A.c.  welding  the  gloves  must  be  waterproof.  The  most 
likely  chanc«  of  getting  .shocks  seems  to  be  when  the  electrode 
is  laid  aside  and  tfhe  welder  has  his  hands  bare.  It  is  sug- 
gested that  this  danger  can  be  averted  by  a  "no  current" 
circuit  breaker  in  the  circuit,  which  could  be  cut  out  by  a 
pedal  switch  for  the  purpose  of  restarting  the  arc.  This  "no 
current  "  breaker  would  serve  another  useful  purpose  in  pre- 
venting the  use  of  too  long  an  arc,  which  makes  bad  work. 
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It  is  submitted  that  both  for  a.c.  and  d.c.  welding  the 
work  should  always  be  earthed,  or  connected  to  the  earthed 
pole  of  the  supply  circuit. 

It  should  be  a  inile  that  a  proper  hook  or  receptacle  should 
be  always  provided  for  an  electrode  not  in  actual  use,  and 
.should  always  be  used.  Possibly  this  rule  might  dispense 
with  the  "  no  current  "  breaker  in  a.c.  work.  The  flexible 
lead  to  the  electrode  must  necessarily  be  somewhat  heavy  in 
copper  section.  The  insulating  covering  must  be  st-rong  and 
flexible,  .-^nnouring  is  scarcely  admissible  on  account  of 
weight  and  stiffness.  It  should  be  readily  detached  from  the 
connecting  socket,  for  ease  of  exchange,  and  there  should  be 
a  switch  or  breaker  between  the  supply  and  socket. 

The  insulation  of  the  flexible  near  the  electrode  holder  is 
exiKvsed  to  considerable  heat,  conducted  and  radiated.  It 
)nust  not  be.  damaged  by  this  heating. 

Ihe  steadying  resistances  require  just  the  same  precautions 
a>.  I  f^i.-tancec  for  arc  lamps,  but  as  the  currents  are  heavy 
aiul  i'<i~s  during  the. whole  of  the  welding  opei-ation  ventila- 
ti(i;i  must  be  good.  The  resistances,  chokers,  cfcc,  must  be 
ca.paible  of  canying  the  short-circuit  cun-ent  without  rising  to 
a  dangerous  ir  destructive  temperatuie.  The  same  regula- 
tions as  for  other  similar  operations  .should  suffice. 

Supplii  Re/iulations.—The  conditions  of  welding  are  not 
favourable  for  direct  supply  from  the  mains  of  a  supply  under- 
taking. The  maximum  voltage  needed  is  considerably  below 
most  supphes.  Tlie  c-ondition  that  the  work  must  be  earthed 
is  also  objectionable  from  the  point  of  view  of  a  supply  autho- 
rity. A  higher  supply  voltage  may  be  used  by  using  a  larger 
re.siijtance  in  the  nelding  circuit,  but  this  i",  wasteful,  and 
increases  shock  dangers.  It  is  not  hkely  to  be  used  where 
welding  is  in  constant  or  frequent  use. 

\Miere  the  general  supply  from  the  mains  is  direct-current 
the  pressure  will  be  "2(10  volts  or  over  from  each  outer  to 
earth.  This  is  much  higher  than  needed,  and  it  brings  in  a 
distinct  danger  of  shock,  besides  being  wa^steful  of  energy.  It 
can  be  excluded  from  consideration  for  equipment  in  steady 
use.  It  will  pay  the  user  to  put  ip  a  convei'ting  set  yielding 
the  desired  voltage. 

The  case  of  occa.siona]  welding  may  need  considera.tiou.  It 
may  pay  the  user  to  throw  away  7.5  per  cent,  of  the  energy  in 
resistance  rather  than  incur  the  cost  of  a  converting  set.  In 
such  cases  the  safety  arrangements  must  be  similar  to  those 
provided  for  .^.c.  sets.  The  .supply  interests,  it  may  be  sug- 
gested. wiU  be  sufficiently  protected  by  providing  that  the 
current  taken  shall  be  limited  in  the  same  w-ay  as  to  any 
other  power  cuTuit.  It  seems  obvious  that  welding  supply- 
circuits  must  be  ran  separately  from  any  others  from  the 
consumer's  main  fuses.  It  should  be  arranged  that  the  work 
connection  can  only  be  made  to  the  eai'thed  lead  of  the  supply. 
But  it  must  be  expected  that  the  work  will  be  earthed  in 
many  c-ases,  and  it  is  suggested  that  supply  engineers  should 
tolerate  this  with  such  reservations  as  to  power  to  disconnect 
for  testing  purposes,  &c.,  as  they  think  necessary  to  protect 
their  systems.  The  Board  of  Trade  legulations  will  need  an 
exception  to  be  made  in  the  same  sen.se. 

Where,  as  in  most  cases,  motor-generators  are  used  for  sup- 
plying D.c.  welding  sets,  the  supply  mains  have  better  protec- 
tion. Where  single  welding  units  are  installed,  some  such 
device  as  the  "  Daysohms "  magnetic  clutch*  between  the 
motor  and  generator  is  an  added  protection  to  the  plant. 

Alternating-current  Welding. — Owing  to  the  che-apness  and 
eflicioncy  of  ti-ansformers,  they  wall  always  be  used  between 
the  mains  and  the  welding  circuit.  From  safety  considera- 
tions alone  these  should  be  of  the  two-circuit  type  and  have 
earth  shields. 

Where  single-phase  is  given,  the  supply  undertaking  hardly 
needs  special  pi'otection,  excepting  those  common  to  other 
power  uses.  It  may  perhaps  be  thought  advisable  to  requiix? 
that  part  of  the  resistance  in  the  electrode  circuit  shall  be  in 
the  form  of  choking  codls  to  hmit  the  current  on  striking  the 
arc,  and  on  making  accidental  contacts. 

Where  the  supply  is  given  from  a  multi-i>ha,se  system,  ques- 
tions of  balancing  arise.  The  simplest  connection  is  to  put 
the  welding  transformer  across  one  phase.  If  a  number  of 
welders  are  in  use  and  they  are 'equally  divided  between  the 
phases,  they  will  approximately  balance  each  othei". 

A  single-phase  supply  can  be  obtained  from  either  tw-o-phase 
or  three-phase  sj-stems,  loading  each  pha.sing.  With  two-phase 
three-wire  distribution  a  stngle-pha.se  supply  can  be  obtained 
from  the  two  outers,  giving  1.414  times  the  voltage  of  either 
pha.'-e.  This  can  be  transformed  in  a  single-phase  transfonner 
to  the  welding  pres.sure.  Whilst  this  connection  loads  each 
phaAe  equally  as  regards  current,  the  resultant  current  is  out 
of  pha.M',  lagging  on  one  side  and  leading  on  the  other,  re- 
ducing the  power  factor  and  tending  to  unbtilance  the  voltage 
on  the  two  phases. 

.•Alternatively  aingle-phase  current  can  be  taken  fiom  each 
pha.'?e  directly,  and  where  a.  nunibei'  of  welders  are  in  use 
this  is  the  simplest  and  most  satisfactory  connection,  the 
welders  being  equally  divided  between  the  phases.  There  is 
the  proba.bility  that  unequal  numbers  will  be  in  .simultaneous 
use  on  the  two  pha.se.s,  producing  .some  unbalanced  load. 

With  three-pha.se  di.stribution  single-phase  current  can  be 
taken  From  a  thj-ee-phase  transfonner  with  it.s  seconda.ries 
connected  in  a  particular  way.  This  connection  give.s  currents 
largely  out  of  phase  in  opposite  senses  in  two  of  the  windings, 
tending  to  unbalance  the  voltage  and  reducing  the  power 
factor. 
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Welders  can  obviously  be  fed  from  the  separate  phases,  and 
if  a  fair  number  axe  distributed  between  the  phases  the  result- 
ing out-of-balance  loads  will  be  only  those  due  to  differencea 
in  the  numbers  in  simultaneous  use. 

The  whole  queirtion  from  the  supply  point  of  view  is  one 
of  magnitude  of  the  effect,  having  regard  to  the  relativti 
proportifrtis  of  the  welding  load  and  the  gt-neral  load  supphed 
by  the  power  or  sub-station  affected.  The  provision  of  con- 
densers or  other  corrective  devices  on  the  lagging-current 
phase  may  be  worth  while  in  large  lay-outs.  (Here  the 
author  drew  attention  to  Prof.  Miles  Walker's  paper;  see 
p.  .58.5  of  our  last  issue.) 

At  the  pre.sent  stage  it  seems  premature  to  make  definite 
regulations.  Supply  undertakers  would  be  sufficiently  pro- 
tected by  the  provision  that  for  welding  plant  above  a  cer- 
tain capacity,  varying  with  local  conditions,  the  method  of 
convei'ting  the  supply  shall  be  subject  to  their  approval,  which 
shall  not  be  unreasonably  withheld. 

In  both  D.c.  and  a.c.  welding  the  striking  of  the  axe  is 
potentially  the  short-circuiting  of  the  leads.  It  is  on  a.  par 
with  the  starting  up  of  a  motor,  but  somewhat  more  favour- 
able, inasmuch  a^s  W'hen  welding  there  must  be  a.  resistance 
in  circuit,  and  the  current  can  be  limited  by  providing  ^me 
minimum  resistance  or  choker  which  the  operator's  regulat- 
ing switch  does  not  cut  out.  Similar  regulations  to  those 
limiting  starting  currents  on  motors  wiU  therefore  suffice, 
with  the  .simphficatdon  that  where  a  nmnber  of  welders  are 
in  use  a  single  limiting  device  in  the  mains  is  all  that  ia 
necessairy  to  protect  the  supply. 


DiscnssiON. 

Mr.  C.  H.  WoRDiNGHAM,  in  calhng  upon  Major  Caldwell 
to  open  the  discussion,  explained  the  object  of  the  paper, 
which  w'as  to  obtain  the  views  of  the  industry  on  the  ques- 
tion of  protection,  and  to  afford  an  opportunity  for  membera 
of  the  Institution  to  express  an  opinion  as  to  the  formulation 
of  regulations  for  the  protection  of  welders  and  other  workers 
m  the  vicinity  during  welding  operations. 

Major  .Tames  Caldwell,  E.E.,  gave  an  indication  of  the 
position  of  electric  welding  development  in  the  United  States 
of  .\merica.  He  said  that  last  year  investigations  were  car- 
ried out  by  the  Standards  Committee  of  the  A.I.E.E.  in  order 
to  standaidise  spot  welders  and  the  apparatus  connected 
therewith."*  That  Committee  was  later  transferred  to  the 
General  Engineering  Committee  of  the  Council  of  National 
Defence,  formed  to  deal  with  engineering  aspects  for  war 
preparation.  Pai-t  of  its  activity  was  devoted  to  considering 
the  possibilities  of  electric  spot-welding,  and  also  the  success- 
ful production  of  cast-steel  anchor  chains,  which  last  spring 
obtained  the  approval  of  the  classification  societies  under 
test  specifications  40  per  cent,  more  severe  than  those  for- 
wrought- iron  chain,  t  The  first  order — a  trial  order — for 
cast-steel  chain  saved  the  U.S.  Shipping  Boaid  ^610,000. 

Whilst  attending  meetings  of  the  Standai-ds  Committees  in 
London  in  Xovembex,  laost  yeaj-,  the  American  representative. 
ilr.  H.  M.  Hobart,  interested  himself  in  electric  welding 
development  here,  and  submitted  a  full  report  on  the  subject 
to  the  U.S.  authorities.  Subsequently,  on  the  invitation  of 
the  U.S.  Shipping  Baard,  he  (Major  Caldwell)  was  privi- 
leged to  visit  America  to  explain  the  procedure  adopted  by 
the  Admiralty  relative  to  the  application  and  use  of  electric 
welding  at  factories  and  in  the  dockyards  where  the  arc 
process  had  been  applied  successfully. 

He  stated  that  Prof.  Comfort  A..  Adams,  at  that  time  presi- 
dent-elect of  the  Institute,  was  granted  four  months*  leave 
of  absence  from  his  work  at  Harvard  University  and  the 
Massachusetts  Institute  of  Technology,  in  order  that  he  might 
devote  himself  entirely  to  electric  welding  investigations. 
Furthermore,  a  regular  session  of  the  Mid-Winter  Conven- 
tion of  the  A.I.E.E.  had  been  assigned  to  electric  welding. 
Meantime  the  Council  of  National  Defence  had  abolished  its 
.\dvi,sory  Committees,  but  within  a  fortnight  of  his  (Major 
Caldwell's)  arrival  in  New  York  the  Emergency  Fleet  Cor- 
lx)ration  of  the  U.S.  Shipping  Board  decided  to  adopt  the 
Electric  Welding  Conmuttee  as  fonnerly  consiituted,  includ- 
ing representatives  covering  broadly  the  whole  field  of  weld- 
ing actinties  in  America. 

.\long  with  Prof,  .\dams.  Mr.  Hobart-,  and  one  or  other 
of  the  Committee,  he  visited  as  many  shipyards  as  it  was 
possible  to  include  in  the  itinerary  of  the  trip,  and  attended 
meetings  of  shipbuilders  and  local  representatives  of  the 
Emergency  Fleet  Corixjration  and  the  classification  societies 
held  at  New  York,  Boston,  Philadelphia,  and  Baltimore.  On 
all  such  occasions  it  was  explained  how  the  demand  for  oxy- 
acetylene  welding  ga-ses  had  so  enormously  increased  in  this 
country  during  the  war  that  electric  arc  welding  was  taken 
up  as  a  substitute,  with  the  result  that  it  was  found  in 
many  cases  superior  to  the  former  method. 

He  cited  many  applications  of  electric  welding  at  muni- 
tions factories,  shipyards,  and  naval  dockyards  in  this  coun- 
try, followed  by  a  description  of  the  cross-channel  baxge 
which  was  then  in  course  of  construction  entirely  by  means 
of  electric  welding,  t  He  also  assisted  in  the  early  work  of 
the  Electric  Welding  Committee,  which  proceeded  to  collect 
data  and  suggestions  as  to  the  methods  of  applying  electric 
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welding  with  the  intention  of  aacertaining  the  best  prooeasea, 
standardising  the  apparatus,  and  considering  how  welding 
should  be  used  to  advantage  in  ship  construction  and  repair. 
In  that  way  M:uch  useful  work  had  been  accomplished  and 
important  facts  established. 

As  regarded  the  e.\tent  to  which  electric  welding  had  been 
utilised  iii  the  sev<»ral  services  in  America,  the  resistance 
.-ystem,  including  butt,  spot,  and  line  welding  ha<l  already 
been  used  to  a  much  more  considerable  degree  than  in  this 
country,  even  for  heavy  parts.  Interesting  operations  were 
viewed  by  him  at  .the  Schenectady  works  of  the  General 
Electric  Co.,  where  three-ply  of  1-in.  steel  plates  were  satis- 
factorily welded  togolher,  and  again  at  the  MetropoUtim 
Engineering  Works,  Brookland,  N.Y.,  where  shells,  9J  in. 
diameter,  were  fonned  in  two  parts  out  of  '2-in.  steel  plate 
lilanked  in  presses,  with  the  longitudinal  seam  butt-welded 
111  one  operation.  The  electric  welding  machines  used  at  tihe 
latter  works  were  of  special  interest,  aa  the  necessary  pres- 
sure was  ellected  with  electromagnets,  and  although  an  accu- 
rate estimate  of  the  maximum  current  could  not  be  ascer- 
tained, the  circuit-breaker  at  each  machine  was  set  for 
15,000  KW. 
•It  was  noted  that  considerahle  use  of  arc  welding  by  nieans 
of  bare  and  gaseous  tlux-covered  metal  electrodes  was  limited 
to  railroad  shops  and  the  inauufiicture  of  transformer  tanks, 
iiesides  the  usual  repaii-  services.  Arc  welding  by  means  of 
carbon  electrodes  was  employed  for  minor  stnictural  work  at 
some  of  the  earher  shipyards,  but  the  liquid  flux-covered 
electrode  as  manufactured  by  the  Quasi-Arc  Weltiode  Co. 
in  America  was  not  at  the  time  of  his  visit  appreciated  to 
the  extent  it  deserved;  in  fact,  the  method  of  applying  that 
process  did  not  appear  to  be  understood  by  the  firms  who 
had  installed  equipments.  The  bare-metal  system  of  arc  weld- 
ing had  achieved  ihuch  success  in  America,  particularly  in 
the  railroad  shops,  where  a  high  degree  of  proficiency 
prevailed.  There  were,  however,  certain  conditions  which 
seemed  to  preclude  the  universal  adoption  of  any  one  of 
those  methods,  dependent  upon  the  conditions  of  electricity 
supply,  the  equipment  available,  and  the  strains  to  which 
the  welded  part  would  be  exposed  whilst  in  service. 

To  attain  satisfactory  results  with  electric  arc  welding,  it 
was  his  opinion  that  current  regulation  provided  by  specially- 
constructed  machines  was  of  almost  negligible  imix>rtance  aa 
compared  with  :  SkUl  of  the  operator;  choice  of  proper  elec- 
trodes for  the  work  in  hand ;  current  adjustment  to  suit  the 
size  and  tyi)e  of  electrode  employed. 

Both  in  this  country  and  America  there  had  been  an  utter 
absence  of  any  agreement  as  to  the  electrode  material  and 
the  voltage  conditions  for  obtaining  the  best  results.  He 
maintained  that  there  was  no  notable  diffei'ence  in  the 
mechanical  characteristics  of  welds  made  with  direct  cm-rent 
and  alternating  ciurent,  although  certain  electrodes  were 
much  more  suitable  for  diroct^cuiTent  work,  whilst  others 
gave  undoubtedly  better  results  when  used  with  alternating 
current.  The  quality  of  welding  work  performed  by  alter- 
nating current  was  of  the  highest  giade,  and,  moreover, 
some  American  authorities  maintained  that  there  were  cer- 
tain characteristics  of  the  alternating-current  arc  which  made 
it  more  difficult  to  do  poor  v.'ork  than  in  the  case  of  dii^ect 
current. 

The  quantity  of  current  employed  in  making  the  weld  was 
of  great  importance.  Considerable  skiU  was  required  to 
secure  a  satisfactory  weld  with  current  of  sufficient  amount 
to  permit  penetration  and  fusion  at  the  welded  joint.  Im- 
proved results  were  attained  with  increased  current  when  the 
speed  of  working  was  greater,  although  more  expeiii  manipu- 
laticoi  was  required  on  the  part  of  the  operator. 

Lower  current  densities  were  preferable  with  flux-covered 
than  with  bare-metal  electrodes,  although  it  was  a  matter 
for  consideration  whether  the  present  figure  of  from  4,000  up 
to  6,000  amps,  pei-  sq.  in.  should  not  be  considerably  in- 
creased, in  view  of  the  satisfactory  results  obtained  in 
America  with  bai-e-metal  electrodes  designed  for  6,000  to 
14,000  amps,  per  sq.  in.  There  was  a  definite  current  at 
which  most  efficient  welding  could  be  achieved  on  any  work. 
That  current  was  detennined  by  the  heat  conductive  capacity 
of  the  work  being  welded,  and  was  the  current  at  which, 
with  the  operator  working  at  his  maximum  speed,  the  metal 
in  proximity  to  the  arc  was  pre-heated  to  very  nearly  the 
correct  fusion  tcmpci-atuie.  Below  that  cun-ent  the  operator 
would  have  to  reduce  his  speed  to  get  proper  penetration  of 
the  deix>sited  metal,  and  above  it  he  was  wasting  energy 
heating  up  the  work,  and  would  run  risks  of  burning  holes 
right  through  the  metal.  Heat  dissipating  quaUties  were  pro- 
portionate to  the  thickness  of  plate ;  therefore,  the  thicker  the 
plate  the  higher  the  current  that  could  be  employed. 

In  putting  forward  recommendations  relating  to  the  most 
suitable  voltage  for  use  at  the  arc,  Mr.  H.  M.  Savers  had 
raised  a  point  on  which  there  were  still  many  divergent 
views.  One  argument  in  favour  of  limiting  the  available  volt- 
age was  to  compel  the  operator  to  use  more  care  in  keeping 
the  arc  short  and  of  nearly  constant  length,  which  was  a 
fundamental  requirement  for  a  good  weld.  But  he  had  se«n 
good  results  obtained  with  both  40,  110,  and  intennediate 
voltages,  in  the  same  way  as  with  the  usual  positive  and 
negative  connections  reversed. 

In  the  old  days  it  was  thought  that  anyone  would  serve 
as  an  electrician,  and  now  it  appeared  to  be  the  belief  that 
any  unsMUed  labourer  would  pass  as  an  efficient  weJding 
opei-ator.    On  the  contrary,  electric  welding  was  a  craft  re- 


quiiing  kI--'11  which  was  not  always  obtained  aiter  long  prac- 
tice, although  with  extended  training  etane  men  and  women 
became  so  proficient  that  they  weie  able  to  do  the  most  diffi- 
cult work  within  three  mouths.  That  point  should  be  appre- 
ciated, particularly  \\hei'e  other  than  repetition  work  was 
being  done.  Those  who  had  been  responsible  for  welding 
undertakings  reahsed  how  much  successful  results  depended 
on  the  opei-ator  who  was  entrusted  with  the  work. 

Prof.  C.  R.  D.^RLIXG  suggested  that  the  Committee  should  en- 
deavour to  secure  unifomiity  as  regajds  welding  opei-ations; 
there  should  be  some  definition  laid  down  as  to  what  con- 
stituted a  good  or  a  bad  weld.  It  was  also  desirable  that 
there  should  be  more  uniformity  as  to  the  fluxes,  current, 
and  voltage  that  should  be  used.  In  America  spot-welding 
had  furnished  some  very  good  iiesults;  it  was  not  understood 
in  this  counti-y  to  the  same  extent  as  it  was  over  there,  and 
there  was  still  much  pioneer  \\ork  to  be  done  here". 

Mr.  G.  Scott  R.\m  said  that  it  would  be  extremely  difficult 
to  limit  the  voltage  as  a  means  of  protection  against  shock, 
because  no  tmo  persons  were  alike  'as  to  the  voltage  they 
could  stand  without  dangerous  results.  He  had  made  eomo 
exiieriments  himself  on  these  lines,  and  he  had  found  that 
even  with  only  40  volts  it  was  not  (wssible  to  let  go  once 
contact  had  been  made.  The  electrode  handle  was  a  source 
of  danger.  He  had  seen  such  handles  in  use  to  which  bras,s 
ferrules  and  set-screws  wei'e  attached ;  that  was  obviously 
dangerous.  It  would  be  said  that  the  oi>erator  always  wore 
gdoves,  but  why  should  gloves  be  necessary  if  the  holder  was 
pnn)eiiy  designed?  He  maintained  that  danger  could  be 
limited  to  the  electrode  holder  as  other  parts  could  be  earthed, 
and  especially  the  object  that  was  being  welded  should 
always  be  eajthed.  He  had  once  inve.stigated  the  death  of  a 
boy  who  had  come  in  contact  with  a  tank  that  was  being 
welded.  The  tank  was  not  earthed,  and  when  the  boy  made 
contact  he  viJas  quite  unable  to  let  go  again,  with  fatal  re- 
sults, and  yet  the  voltage  between  the  tank  and  earth  was 
only  60  volts.  He  thought  face  protection,  while  necessary, 
was  a  disadvantage,  because  the  operator  was  not  able  to  eee 
properly  what  he  was  doing. 

Dr.  W.  RoSENH.iiN  said  that  electric  welding  was  a  grow- 
ing industry,  and  regulations  were  undoubtedly  necessary. 
Regulations  should  be  framed  not  only  as  to  how  to  weld, 
hut  also  as  to  what  to  weld  and  what  not  to  weld.  Referring 
to  Mr.  Sayers's  suggestion  that  stained  gelatine  films  could 
be  used  in  place  of  glass  as  a  protection  for  the  eyes,  he 
thought  that  such  films  would  not  be  found  practic-able,  be- 
cause they  would  have  a  vei-y  short  life;  they  would 
deteriorate  very  quickly.  During  the  las-t  10  years  or  eo 
much  reseai'ch  work  had  been  carried  out,  and  glass  possess- 
ing good  absorptive  properties  was  now  obtainable.  Sir  Wm. 
Crookes  had  done  some  important  research  work  in  connec- 
tion with  glass,  and  there  was  a  considerable  range  of  glass 
now  available  that  would  absorb  both  red  and  ultra-violet 
light.  In  connection  with  protective  goggles  or  masks,  he 
suggested  that  two  sheets  of  glass  should  be  used,  the  outer 
.sheet  to  dilute,  and  the  inner  one,  next  to  the  eyes,  to 
absorb. 

Prof.  E.  W.  March.\nt  said  that  the  question  of  eye  pro- 
t'Ootion  was  a  difficult  one,  because  the  eyes  of  no  two  per- 
sons were  alU^e.  As  an  illustration,  he  mentioned  that  most 
l>eople  would  be  temporarily  blinded  if  they  looked  at  a  bare 
arc  even  for  a  vei-y  shoi-t  space  of  time,  whereas  he  himself 
could  look  at  an  arc  for  as  long  as  one  minute  without  any 
ill-effects  whatever.  The  same  ai-gument  applied  to  the  ques- 
tion of  shock.  He  had  once  made  some  experiments  on 
some  of  his  students,  and  he  found  one  man — a  black  man — 
ui)on  whom  an  electric  shock  had  no  effect  whatever.  Refer- 
ring to  tests  he  had  carried  out  -nith  a  motosf-generator  for 
electric  welding,  he  said  he  had  been  extremely  intei-ested  to 
\vatch  the  metal  at  the  point  of  welding.  The  process  was 
almost  exactly  similar  to  that  of  bricklaying.  He  also  exhi- 
bited lantern  slides  of  current  and  voltage  curves  showing 
the  rise  in  pressure  when  the  arc  was  broken,  and  the  effect  ' 
of  putting  reactance  in  the  circuit. 

Mr.  W.  Steel  did  not  think  that  glass  was  a  suitable  eye 
protection;  its  disadvantage  lay  in  the  fact  that  the  operator 
could  not  see  through  it  sufficiently  cleaily.  _  He  suggested 
the  use  of  a  V-shaj)ed  screen  made  up  of  strips  of  different 
glass,  so  that  the  operator  could  look  through  either  strip  as 
desired.  It  was  desii'able  that  the  welder  should  always  have 
one  hand  free,  and  therefore  any  protective  device  should  be 
so  designed  that  it  was  not  necessaiT  for  the  operator  to  hold 
it  in  his  hand.  It  was  necessary  to  have  one  hand  free  so  that 
the  operator  might  be  able  to  steady  himself,  especiaUy  when 
fitanding  on  a  staging.  He  further  called  attention  to  the 
defective  methods  of  attaching  leads  to  the  electrode  holder; 
such  leads"  should  have  a  long  enough  Life  to  make  it  worth 
while  soldering  them  to  the  holder. 

Mr.  A.  Henderson  agreed  with  the  remarks  made  by  the 
previous  speaker;  it  was  unportant  to  protect  the  eyes  of  not 
only  the  welder,  but  also  workmen  in  the  vicinity.  He 
(lid  not  think  that  alternating  cun-ent  was  suitable  for  use 
iin  ship  work  because  of  the  difficulty  of  guarding  against 
shock,  esfiecially  as  most  workmen  engaged  on  such  work 
stood  upon  staging,  and  there  was  danger  of  a  fall  following 
the  shock.  He  thought  that  direct  current  was  more  suit- 
able for  overhead  work  on  ships. 

Ml-.  T.  A.  Sedgwick  said  that  his  firm  v.'ere  prepared  to 
si>end  £20,000  to  make  a  good  start  on  electric  welding. 
l%ey  had  committed  themselves  to  a  pressure  of  60  volta 
with  reactance  in  series,  but  they  would  welcome  all  jund 
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any  information  that  could  be  given  on  the  subject.  At 
Barrow  they  had  succeeded  in  welding  brass  to  steel  quite 
Batisfactorily,  also  watertight  Joints  could  be  made  very  much 
more  easily  by  means  of  welding.  Certain  jobs  which  foi-- 
merly  took  10  minutes  to  do  were  now  being  done  in  one,  or 
even  one-half  a  minute  by  welding. 

Mr.  A.  Collie  preferred  the  use  of  dii^ect  current;  he 
thought  that  dangerous  results  from  a  shock  at  100  volts 
were  quite  out  of  the  question.  The  shielding  of  adjacent 
workmen  was  very  important,  but  he  doubted  whether  a 
screen  could  be  devised  that  would  fit  into  all  the  cramped 
lx>sitions  on  a  .ship  where  a  welder  was  required  to  work. 

Mr.  Swift  described  the  E.  and  E.  magnetic  arc  system 
of  electric  welding;  he  showed  lantern  slides  of  the 
"  Daysoluns "  i>u.tent  automatic  magnetic  clutch,*  and  ex- 
plained the  advantages  to  be  derived  by  the  use  of  the  same. 

Mr.  M.AKKH.i.M  thought  that  no  hard  and  fast  rules  or  regu- 
lations could  be  made.  He  did  not  think  the  real  danger 
had  anything  to  do  with  electric  shock;  it  was  more  hkely  to 
result  from  the  surprise  at  receiving  a  shock  which  would 
cause  the  operator  to  fall.  The  real  difficulty  lay  in  shielding 
workmen  in  the  vicinity  as  a  welder  who  understood  what 
he  was  doing  would  also  realise  the  danger,  and  would  take 
necessary  precautions.  He  suggested  the  use  of  reactance  to 
keep  down  peaks  and  to  steady  the  ai-c. 

Another  speaker  took  strong  exception  to  the  remarks  made 
by  the  last  speaker.  In  his  experience  he  had  found  that 
the  British  workman  required  to  be  watched  and  nursed  hke 
a  child.  He  did  not  trouble  himself  in  the  lea.st  about  taking 
precautionai'y  measures  against  any  fonn  of  danger;  on  the 
other  hand,  he  lost  no  time  in  claiming  compensation  when 
any  accident  did  occur.  Most  firms  insured  their  welders, 
and  if  they  did  not  draw  up  some  sort  of  protective  regula- 
tions the  insurance  companies  would  very  soon  compel  tiiem 
to  do  so. 

The  Author,  in  reply  to  some  of  the  points  raised,  said 
that  it  was  most  important  to  shield  onlookers  and  adjacent 
workmen,  as  it  was  quite  possible  for  such  persons  to  receive 
serious  injury  without  their  being  awai-e  of  it.  It  was  pos- 
sible, but  he  did  not  think  probaljle,  that  fatal  results  would 
follow  a  shock  of  100  volts;  however,  all  regulations  were 
framed  to  protect  the  weakest,  and  not  the  stronge.?t.  Re- 
ferring to  the  use  of  gelatine  films,  his  suggestion  was  that 
they  should  be  protected  with  glass,  and  not  used  alone.  He 
did  not  think  that  the  short  life  of  such  films  would  prevent 
theirbeing  used,  as  they  could  very  easily  be  renewed.  He 
said  it  was  not  possible  to  procure  glass  tlnough  wliich  the 
welder  could  see  clearly  and  Y^ich  at  the  same  time  would 
afford  sufficient  protection.  With  regard  to  the  Isest  colour  of 
protective  glass,  in  his  opinion  an  apple  green  was  the  most 
effective  for  the  human  eye. 


ELECTRICITY     SUPPLY     PROGRESS     IN 
WAR     TIME. 


(C'oiit hilled  from  2><'9f  585.) 

s^m:ndon. 

■During  1916  the  Corjwration  of  Swindon  (Mr.  P.  Newey, 
acting  borough  electrical  engineer)  installed  one  300-kw.  and 
one  500-KW.  rotary  converter,  togethei-  with  suitable  switch - 
gear,  and  high-pressure  mains — overhead  and  underground — 
to  supply  a  Government  factors-  in  the  neighbourhood.  Early 
this  year  it  was  found  that  there  would  be  large  additional 
requii-ements  of  power-  at  the  factory,  and  it  was  decided 
early  in  January  that  if  the  Coi-poration  could  have  a  new 
turbine  i-unning  at  the  works  by  the  end  of  April,  additional 
plant  would  be  installed.  The  Corporation  agreed  to  get  the 
work  executed  by  the  time  mentioned.  Accordingly  about 
the  third  week  in  January  the  wo)k  of  dismantling  one  of 
the  reciprocating  sets  was  begun,  and  new  foundations  for- 
a  turbine  were  i>repai-ed.  The  new  plant  installed  this  yeai- 
consists  of  two  1,(I(K)-K\v.  Ljungstrom  turbines,  and  three 
r2,060-lb.  Ba.bcock  boilers,  together  with  coal-handhng  plant, 
economisers,  feed  pumps,  &c. ;  an  additional  0.2  sq.  in.  high- 
presi?ure  main  was  also  laid  to  the  factory,  where  trans- 
formers and  additional  switchgeaa-  were  installed.  The  total 
rated  output  of  the  generating  plant  has  thus  been  raised 
from  1,400  KW.  to  3,400  KW. 

WOKING. 

Prior  to  the  war  practicaUy  all  the  energy  sold  by  the 
Woking  Electric  Supply  Co.,  Ltd.  (Mr.  F.  Woods,  resident 
engineer)  was  for  lighting  pm-pose5,  but  .soon  after  hostihties 
began  munition  works  commenced  to  appear  for  the  making 
of  aeroplanes  and  engines,  and  practically  the  whole  of  these 
factories  have  taken  theii-  supply  from  the  company,  whose 
output  rapidly  advanced  until  nearly  75  i>er  cent,  consisted 
of  power  units.  These  are  being  supplied  to  very  important 
works  on  the  mains,  which  cover  an  extremely  wide  area, 
and  take  yin  many  villages  and  small  towns. 

To  meet  the  load  it  was  necessary  to  install  a  new  turbine, 
so  one  of  the  Brush  Oo.'s  Ljungstrom  type  of  1,000-kw;  capa- 
city was  added.  The  plant  capacity  was  thus  raised  from 
I.IOO    to   2,100    KW.     Several    large   mains   extensions    were 
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made,  and  the  company  supplies  power  to  all  classes  of  aero- 
plane manufacture,  includmg  the  planes,  engines,  and  the 
Admiralty  Park  where  the  completed  machines  are  tested, 
passed,  and  sent  abroad.  Other  classes  of  consumers  include 
Army  and  Navy  barracks,  sponge  and  timber  factories,  &c. 

IPSWICH. 

.A.t  the  outbreak  of  hostilities  the  undei-taking  of  the  Cor- 
poration {Mr.  F.  Ayton,  chief  engineer  and  manager)  waa 
arranged  for  the  generation  of  direct-current  supply  only. 
Orders  had,  however,  been  placed  prior  to  the  war  for  plant 
for  a  thi'ee-phase  high-pressure  supply  at  3,300  volts  and  50 
periods,  including  a  rotary-convei-tei-  sub-station  containing 
two  250-KW.  rotary  converters  with  their  transformers. 
Duplicate  feeders  were  laid  to  this  sub-station,  and  thence 
to  a  couple  of  static  transformer  .sub-stations,  which  fed  a 
low-pressm-e  4-wire  3-phase  network.  A  total  of  5.45  miles 
of  low-piessm-e  4-core  main  has  been  laid. 

The  supply  was  commenced  by  transforming  from  D.c. 
through  the  medium  of  a  312-k.v..a.  rotary  convei-ter  and 
transformer  working  inverted.  As  a  stand-by,  the  220-kw. 
D.c.  generator  was  removed  fi-om  one  of  the  Eeavell  engines, 
the  engine  was  altered  to  give  the  requii-ed  frequency,  and 
a  Westinghouse  alternator  of  240  k.v.a.  was  fitted.  The 
whole  of  the  rotary-converter  plant  was  supplied  by  the 
British  Westinghouse  Co. 

The  power  station  high-pressure  switchboard  and  the  sub- 
sta.tion  switchgear  had  been  ordered  before  the  -  war  broke 
out  from  the  firm  of  Voight  &  Haeflner  (England),  Ltd.  liiis 
firm  was  subsequently  taken  over  by  the  Smtchgear  Con- 
sfa-uction  Co.,  who  completed  the  contract. 

The  high-  and  low-pressure  three-phase  cables  were  ordered 
before  the  war  from  the  Ateliers  de  Constructions  Electriques 
du  Nord  &  de  I'Est.  They  were  manufaotmed  at  their 
Jeumont  (France)  works,  and  the  first  bateh  of  cables  was 
got  away  safely.  This  place,  howevei-,  being  close  to  Mons, 
and  on  the  borders  of  Belgium,  was  shortly  after  the  out- 
break of  war  taken  possession  of  by  the  Gei-mans,  and  the 
last  heard  of  the  second  batch  of  cables  intende<l  for  Ipswich 
was  that  the  drums  containing  them  were  being  used  for 
barricading  roads  by  the  German  anny.  The  cables  needed 
for  completing  the  scheme  were  obtained  from  Messrs.  John- 
son &  Phillips,  Ltd. 

The  three-phase  supply  was  commenced  at  the  end  of 
March,  1915,  and  very  shortly  after  Messrs.  Ransomes,  Sims 
and  Jefferies  began  taking  a  supply  they  found  it  necessaay 
to  apply  for  a  much  greater  amount  of  power.  Consequently 
a  500-KW.  rotary  converter  and  transfonner  were  ordered 
from  the  British  Thomson -Houston  Co.  for  the  sub-station, 
and  a  500-KW^  rotary  converter  and  transfoi-mer,  arranged  to 
run  inverted,  from  the  General  Electric  Co.  for  the  power 
station.  The  switehgear  was  provided  by  the  British  Thom- 
son-Houston Co.  This  additional  plant  has  been  running 
fuUy  loaded  for  the  last  18  months  of  the  war. 

The  power  .station  was  soon  taxed  to  its  utmost.  The  total 
available  capacity  foi-  meeting  the  outside  demand  was  about 
3,300  KW.  Last  winter  the  maximum  demand  was  well  ovei" 
2,800  KW.  Considerable  trouble  has,  however,  been  experi- 
enced vrith  the  plant  due  to  frequent  breakdowns  of  tmbines 
and  theii-  djmamos,  and  the  failure  of  the  reciprocating 
plant,  due  to  wear  and  tear  and  the  imix)ssibility  of  execut- 
ing repau-s  by  the  tune  needed.  This  imdertaking  has  also 
suffered  each  winter  from  shortage  of  boiler  power  and  the 
deteiioi-ation  in  the  quality  of  the  coal.  In  November,  1917, 
a  new  boiler  with  a.  nonnal  raiting  of  18,000  lb.  of  steam 
per  hour  yaa  ordered  from  Messrs.  Babcock  &  Wilcox;  this 
lioUer,  which  was  promised  for  completion  by  the  end  of 
July,  was  only  got  into  commission  the  last  week  in  Novem- 
ber. Owing  to  the  overloaded  condition  of  the  plant,  the 
five  di-y-back  marine-type  boilers  have  not  been  properly 
cleaned  and  overhauled  for  ovei-  a  year,  while  the  large 
marine-type  Babcock  boiler  has  not  been  properly  cleaned 
and  overhauled  since  Easter.  The  consequence  is  that  effi- 
ciency has  seriou.sly  fallen  off,  and  the  staff'  has  had  a  most 
anxious  time.  While  the  output  of  the  power  station  for 
the  yeai-  ending  March  31st,  1914,  was  2,829,000  units  sold, 
that  for  the  vear  ending  March  31st  last  was  no  less  than 
6,797,400  units. 

The  Corporation  has  placed  orders  for  extension  plant 
totalUng  ■d643.00(>,  the  .scheme  including  tiie  installation  of  a 
3,7oO-K.v.A.,  Bi-ush- Ljungstrom.  three-phase  turbo-alternator. 
.\n  order  has  also  been  placed  with  the  British  Thomson- 
Houston  Co.  for  a  1, 500-KW.  rotary  converter  to  work  inverted 
and  provided  with  an  automatic  control  induction  regulator. 
The  British  Tliomson-Houston  Co.  has  also  received  the  order 
for  the  exten.sion  to  the  i)ovvei-  station  switehgear.  The 
installation  of  the  new  turbine  plant  neoessitates  an  exten- 
sive scheme  of  new  cii-culating  water  supply  and  discharge 
pipes.  Provision  is  also  being  made  for  eventually  dealing 
with  three  hirbine  sets,  each  having  an  output  of  3,7.50  k.v.a. 
A  vertical-.spindle  turbine  type  pump  driven  by  a  120-b.h.p. 
Liaurence,  Scott  motor  has  been  ordered  from  Messrs. 
Gwynnes,  Ltd.,  and  a  rotating  disk  screening  gear  from 
Messrs.  P.  W.  Brackett  &  Co.,'  of  Colchester. 

TWICKENHAM  AND  TBDDINGTON. 

Pi-ior  to  the  war  the  Twickenham  and  Teddington  Electric 
Supply  Co.  (Mr.  M.  Farrer,  engineer  and  manager)  .gave  a 
D.c.  supply  only,  with  the  exception  of  a  small  three-phase 
Ighting  load  in   one  or  two  outlying   districte,    The   planf> 
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oapscdty  was  then  I.ISO  kw.  in  reciprocating  sets.  During 
the  wax  the  oompajiy  installed  two  100-kw.  turbines,  and 
is  now  coiuploting  a  farther  •2,000-kw.  turbine  extension. 
Some  34.000  yds.  of  h.t.  and  e.h.t.  mains  have  been  laid  to 
supply  the  new  factories  which  have  sprung  up  in  the  dis- 
trict, and  which  include  a  shell  factory  taking  a  maximum 
oif  900  KW.  and  an  aircraft  factory  taking  a  majcimum  of 
300  KW.  The  supply  given  before  the  war  to  the  National 
Physical  Laboratory  has  also  been  greatly  extended. 

A  special  feature  at  Twickenham  has  been  the  number  of 
small  factories  and  workshops  started  in  any  sort  of  building 
which  could  be  found,  and  employing  from  16  to  20  men. 
Moet  of  these  small  firms  are  Belgian. 

The  company's  output  has  increaBed  very  largely;  in  1913 
2i  million  units  were  generated,  which  inci-eased  in  1917 
to  8  tnillion  imits. 

It  is  difticult  at  present  to  estimate  tiie  future  prospects. 
The  use  of  electricity  for  power  purposes  has  been  given 
ao  impetus  during  the  war,  which  is  bound  to  have  a  per- 
manent effect;  on  the  other  hand,  the  waj  industries  are 
shutting  down,  and  it  remains  to  be  seen  whether  a  residen- 
tial district  with  few  industrial  advantages  will  be  able  to 
obt-ain  a  share  of  the  engineering  work  of  the  future  in 
competition  with  the  recognised  industrial  areas.  Up  to 
last  spring  the  heating  load  was  developing  satisfactorily, 
but  for  the  tune  being  it  lias  been  crippled  by  the  House- 
hold Fuel  and  Lighting  Order. 

STOCKPORT. 
The  Corporation  of  Stockport  (Mr.  E.  Lomax,  borough  and 
tramway  electrical  engineer)  inaugurated  its  A.c.  supply  in 
1913,  when  the  first  •2,000-KW.  turbine  was  inst.alled.  A 
second  2,000-kw.  turbine  was  installed  in  1914,  and  one  of 
5,000  KW.  in  1916.  An  additional  5,000-kw.  turbine  is  now 
about  to  be  dehvered.  This  should  have  been  installed  12 
to  18  months  ago.  Also  two  additional  bailers  were  installed 
in  1914,  two  more  in  1915,  and  a  fifth  in  1917.  The  annual 
output  ha«  risen  as  follows  : — 

Yearended  March  31st,  1913  0.241,063  units. 

1914  7,493,204  units. 

1915  9,179,595  units. 

1916  15,134,461  units. 

1917  20,002,983  units. 

19W  24,500,598  units. 

Applications  fur  textile  industries  have  been  refused  to  the 
extent  of  6,000  to  7,000  kw.,  and  owing  to  the  lateness  of 
delivery  of  boilers  and  generating  plant  on  order  supplies 
have  had  to  be  considerably  curtailed  to  less  Important  indus- 
tries than  those  engaged  on  work  of  the  highest  national 
importance. 

{To  be  continued.) 
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19,846.    "  Lamp  locking  nut."     F.  W.   Gardiner.     December  2nd. 

19,853.    "  Electric    cookers."      G.    Wilkinson.      December    2nd. 

19.873.    "  Electrical   apparatus."     C.   H.   Plvton.     December  2nd. 

19.877.  "  Telegraph  pole  mortising  and  boring  machines;"  E.  Tuckett. 
December  2nd. 

19.896.  "  Method  of  selecting  and  intensifying  sound  waves."  L.  Barlow. 
December  2nd. 


19,913.     "  Electrical    control   apparatus."     A.   J.    Roberts.     December   2nd. 

19,955.  "  Electrical  equipment  of  motor  vehicles,  boats,  &c."  W.  A 
Cocking  &  W.  E.  Hea-n.     December  3rd. 

19,957.  "  Sparking  plugs  for  internal-combustion  engines."  B.  Carter. 
J.  bfCKLiNG  i  W.  bucKLiNG.     December  3rd. 

19.995.  "  Electro-vaporisers  and  heaters."  Electric  Steam  Radiator  Co. 
December  3rd.     (U.S.A.,    November  30th.   1917.) 

30,004.  "Wireless  receiving  gear."  British  Thomson-Houston  Co.  and 
R.  C.  Clinker.     December  3rd. 

20,027.    "  DvnamoM;lectric    machinery."     V.    Mallalieu.      December    4th. 

20,044.     "  Washer  lor  sparking  plugs,  &c."     J.  E.   Barrows.     December  4th. 

20,068.    "  Overhead  electric  trolleys."     J.  Ford  &  E.  H.  Jackson.     Decem- 

■20.069.    "  Sparking   plugs."     A.    E.   Lamkin.     December   4th. 

20,090.  "  Continuous  feed  for  arc  lamps."  A.  D.  Standeeord.  Decimbcr 
4th. 

20.109.    "  Electric   relays."     G.    McAlpine.     December  4ih. 

20,UO.  "  Electromagnet  wave  signalling  systems."  J.  Erskine-.Mlrrav 
December  4th. 

20,122  "  Electromagnetic  measuring  instruments."  F.  J.  Green.  De- 
cember 5th. 

20  m.    "Sparking   plugs."     W.    H.   Harris.     December   5th. 

20435.  "  Means  for  obviating  risks  due  to  failure  of  insulated  joinU,  &c." 
A.  R.  A.iGfs.     December  5th.     (Sweden,  Deoember  Sih,  1917.) 

20,168.     •'  Electromagnetic    apparatus."      E.    S.    Caeev.      December    Stb 

20,170  "  Automatic  switches,  circuit  systems,  and  operating  methods." 
Er.   S.   HuLns^i.     December  5th.     (V.SJi.,   December  8th,   1917.) 

20,177  "  Brakes  for  electrically-propelled  vehicles."  P.  A.  H.  Mossav. 
December  5th. 

20.178.  '•  Electrically-propelled  trucks,  tractors,  &c."  P.  A.  H.  Mossav. 
December  Sth. 

,  *y**i.  "  ^*"tL'""'    '"*■    »«™"ng    shade,    ic,    on    electric    lamp    fitting." 
L.   G.    Florv.      December  Sth. 

20,187.  "  Appliance  for  progressive  heating  of  liquid  by  electric  resistance  " 
H.   Wintle.     JJecember  Sth.  -  t  , 


20.189.  "  Ignition  systems  for  internal-combustion  engines."  A.  H.  Midg 
LEV  A:  C.  A.   Vanoervell  &  Co.     December  5th. 

20,209.  "  Lamp  telephone  relays."  M.  Latour.  December  5th.  (France, 
December   5tli.   IJiri) 

20.226.    "  Electric   motor  controllers."     W.  R(X:ers.     December  6th. 

20,235.  ■'  Giving  canst,int  number  of  revolutions  to  a  dynamo  tor  giving 
steady    electric    light    on    vehicles."     N.    OLtCHNOVIlCH.      December  6th. 

20  241.  "  Metal  work  for  assembling  and  fixing  conduits  of  non-circular 
MCtion    in    electrical    installations."      L.    JoUBEKl.      December    6th. 

20.254.  "  Manufacture  of  electric  dynjmi^  and  motors."  T.  L.  R.  Cooper. 
.\.    LvON  &   Wrench,  and  J.  C.  Toum.an.     December  tith. 

20.255.  "  Electric  apparatus."  A.  LvoN  &  Wrench  &  A.  Willmott.  De- 
cember 6th. 

20,258.  "  Electric  magnetic  apparatus  for  protecting  pneumatic  tires."  G. 
OuiEKNO.     December  tith. 

20,2(>6.  "  Thermostatic  circuit-controlling  devices."  AnSlCRlCAN  FlRE  Pre- 
\tNrioN   Bureau    Inc.     December  6th.     (U.S.A.,   February  Sth.) 

20,2f>7.  "  ignition  systems."  Da\ton  Engineering  Laboratories  Co.  De- 
cember 6th.     (U.S.A.,   December  15th,   1917.) 

20,279.  "  Circuit  arrangement  for  reduction  of  static  interference  in  radio- 
r^-eeiving  stations."  VN'esiekn  Electric  Co.  (Western  Electric  Co.,  U.S.A.) 
December  6lh. 

20,285.  "  Means  for  supporting  overhead  conductors  on  railways,  tram- 
ways, Sc."     E.   H.   Whiitall.     December  6th. 

20.289.  "  Electric  switches."  C.  A.  VV.  Huliman.  December  Cth.  (Sweden, 
December  Hih,  l!)ir.) 

2U  312.  "  Locking  out  disengaged  levels  on  electrical  signalling  systems." 
M.  O.  MvEKs  4:  K.  C.  Robson.     December  7th. 

20.330.     "  Electrical    ceiling   roses,   &c."      W.    Holt.      December   7th. 

20,335.     "  Turbine    electric    driving-gear."      F,    Foster.      December    7th. 

20.374.  "  Apparatus  lor  hardening  aiid  tempering  metal  wire  by  elec- 
tricity."    A.  iMBERv.     L>>-cember  7th. 

20.375.  ""Electric    muffle   furnaces."     A.    Imberv.      December    7th. 

20.378.  "  Electric  meuUurgical  furnaces."     W.   E.   Moore.     December   7lh. 

20.379.  "  Armatures  and  pole  shoes  of  magnets."  L.  de  M.  G.  Fekkeiua. 
December  7lh. 


PUBLISHED   SPECIFICATIONS. 

The  numbers  in  parentheses  are  those  under  which  the  specifications  will 
be  printed  and  abridged,  and  all  subsequent  proceedings  will  be  taken. 

14, Wl.  M.VGNET  COIL  WINpiNCS,  SPECIALLY  .\ri'LIC.\BI.E  TO  HELD  COIL  WINDI.^^,.s 
luK      OYNAMO-E.-ECTR1C      MACHINES,      TU.WSFOKMEKS,      AND      THE      LIKE.         Lancashire 

Dynamo  &   Motor  Co.  and   H.   B.   Wliitmore.     October  «th,   1917.     (120,593.) 
i.>,07ti.     Electrodes    of    secondary    batteries.      E.    F.    Ablilt,    B.    dc    'J. 

IJuincey    &   A.   J.   Adams.     October   17th,   1917.      (120,598.) 
10,238.    Ellcikic   fuses.     V.    Hope.     November   Tth,   1917.     (120,600.) 
16,317.     Means  for  conikolling  ihe  electric  lighiing  of  muior  vehicles. 

W.    Curtis.      November   Btli,    191".      (120,602.) 
16,361.    Supports    for    telephone    keceiveks.      M.    Weil.      November    bill, 

1917.  (120,436.) 

16  394  Galvanic  baiteribs.  G.  Oldham  &  J.  Oldham.  November  bth, 
191?:      (120,439.) 

16,425.  Railway  signalling  and  iiich-frequencv  sflective  devices  for  use 
IN  connection  therewith.  Mclienzie,  Holland  i:  Westinghouse  Power 
Signal  Co.  (Union  Switch  &  Signal  Co.,  U.S.A.)  November  9th,  1917. 
tLiO,441.j 

16,434.  Cooling  arrangements  for  dvnamo-electkic  machinery.  Lo-Thermo 
Patents.    Ltd..    iJ.     Longbottom  '  4;    E.     Greenhalgh.  November    9th,    1917. 

(120.605.) 

16.507.  Electric  furnace.  C.  H.  von  Baur.  November  10th.  1917. 
(120,444.) 

16.645.  Electrolytic  gas  generators.  I.  H.  Levin.  November  ISth,  1916. 
(111,4S3.) 

16,763.  Magnetic  apparatus  for  indicating  \erticality  and  orientation 
in  inclined  bodies  subjected  to  centrifugal  force.  J.  T.  Clarke.  Novem- 
ber   loth,    1917.      (Cognate   application    7,244/18.)      (120,6-25.) 

17.014.  Construction  of  electric  collectors.  Soc.  Anon,  des  Etablissc- 
ments    L.    Bleriot.      November    20th.    1916.      (111,847.) 

17.364.    Electric   switches.     G.   Tua.     November  24th.   1916.     (111,851.) 

17.450.  Electric  switches.  G.  Tua.  April  4th,  1917.  (Addition  to 
17.:«j4/17.)     (114,615.) 

17,470.     Engine    siARtERS.      V.    Bendix.      November    26th,    1917.      (120,465.) 

17,699.  Electrically-operated  riveting,  pressing  stamping,  and  the  like 
machines.      E.    Adamson.      November    30th,    1917.      (120,651.) 

17,775.  Rotors  for  dynamo-electric  machines.  Vickers,  Ltd.,  &  S.  F. 
Barclay.      November   30th,    1917.      (120,653.) 

19,063.  Spring  terminals  for  electric  accumulators.  FuII't  .\ccuniu- 
latur  Co.   Hi   A.    P.    Welch.     December  24th,   1917.      (120,479.) 

xsxs. 

480.  Telephone  systems.  Automauc  Telephone  ManuLicturing  Co.  (Auto- 
matic   Electric    Co.      U.S.A.)      January    8th,    1918.      (120,483.) 

600.  Manufacture  of  electric  cables.  C.  J.  Beaver  «;  E.  A.  Claremont. 
January    10th,    1918.      (Aduition    to   4,808/17.)      (120,485.) 

1,804.  Sparking  plugs  for  ignition  purposes.  A.  E.  Heath.  January 
31st,    1918.     (120,492.) 

2,089.  Systems  of  electrical  distribution.  British  Thomson-Houston  Co. 
(General    Electric   Co..    U.S.A.)      February    5lh,    1918.      (120.077.) 

2,164.    Controllers    for    electric    motors.      J.    C     Keiso.      Februarv    6rh. 

1918.  (120,495.) 

2,208.    Removable  electrical  fuse-carriers  or  connecting  devices.     British 
Insulated  i  Hclsby  Cables  and  L.  B.  Wilson.     February  7th,  1918.     (120,078.) 
2,384.     Electric   cells.     C.    Fery.      February   9th     1918.      (120.681.) 
3,840.     Electric    cells    and    batteries.      R.    S.  .  Baxter.      March    5th,    1918. 
(120.689.) 

4,120.     Heating    conductors    of    thermic    telephones.      I',    dc    Lange    aiid 

.Xaamlooze    Veorootschap    de    Nederlandsche    Thermo-Teirphoon    Maalschappij.  • 

March    Sth,    1918.      (Patent   of   addition    not    granted.)      (120,507.) 

8,084.    Sparking    plugs.     J.    M.    E.    Franc.      May    14th     1918.      (120,519.) 

8,242.     Protection    means    for    terminals    of    electric    batteries.      A.    H. 

Sheppard    &    British    Ever-Ready    Co.      .May    16th,    1918.      (120,521.) 


Electric  Welding  on  Concrete  Ships.— Electric  weUing 

has  recently  been  introduced  in  British  concrete  ship-yards  with 
Batisfactory  results  for  connecting  various  members  of  the  re- 
inforcement as  an  alternative  to  the  use  of  wire  ties.  The  welds 
are  very  quickly  made  and  hold  the  bars  so  firmly  in  their  final 
positiens  that  the  blocks,  wedges  and  distance  pieces  otherwise 
necessary  can  be  entirely  eliminated.— iS/ram.'/')/'. 
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The  habit  of  reporting  on  the  Board  of  Trade  Committee's 
Report  on  National  Electricity  Supply  seems  to  be  in- 
fectious ;  to-day  we  publish  an  abstract  of  a  report  drawn 
up  by  the  Conference  of  Local  Authorities  in  Greater 
London.  This  Report  is  addressed  to  no  specified  quarter, 
but  presumably  is  intended  for  the  edification  of  the  local 
authorities  and  others  concerned  in  this  great  question,  and 
of  the  Government.  Like  the  report  of  the  LM.E.A.,  on 
which  we  commented  last  week,  but  unlike  the  memorandum 
of  the  N.E.  Coast  municipalities,  it  endorses  the  broad 
principles  laid  down  by  the  Board  of  Trade  Committee, 
especially  that  which  urges  the  necessity  of  immediate 
action,  upon  which  we  have  repeatedly  laid  stress. 

The  Cnnference,  it  is  true,  declines  to  take  the  Com- 
mittee's condemnation  of  the  existing  sy.stem  of  parochiiil 
lulministration  without  a  protest,  advancing  the  extni- 
oidinary  contention  that  but  for  the  nursing  of  the  infant 
"  Electricity  Supply  "  by  the  large  number  of  separate  autho- 
•  rities  which  shared  the  duties  of  its  foster-mother,  the  bali(! 
would  never  have  attained  to  its  present  "  perfected " 
methods  !  The  Report  says  : — "  It  behoves  the  nation 
to-day  to  review  the  mistakes  of  the  past  not  in  the  light  of 
wasted  capital,  but  of  experience  purchased  at  a  cost  from 
which  ample  profit  will  accrue  in  the  future."  We  are 
then,  to  understand  that  it  is  to  the  multiplicity  of  the 
errors  thus  admitted  by  implication  that  the  industry  owes 
its  present  state  of  griicc  ;  the  more  the  errors,  the  (juii'ker 
the  progress.  This  is  an  obviously  fallacious  theory,  more 
especially  when  it  is  remembered  that  of  all  authorities,  the 
municipality  is  the  most  timorous  and  the  least  inclined 
to  adventure  on  any  departure  from  the  stereotyped  pattern. 
We  speak  with  knowledge  when  we  say  that,  as  a  ruleVith 
rare  exceptions,  such  progress  as  has  been  made  by  muni- 
cipal suppliers  has  been  due  to  the  large  undertakings,  and 
in  very  many  cases  could  not  possibly  have  been  contem- 
plated by  the  smaller  ones  which  make  up  the  vast  majority. 
Take,  for  instance,  the  adoption  of  three-phase  transmission 
and  distribution,  an  essential  feature  of  the  "  perfected 
methods  "  of  to-day  ;  was  this  developed  by  a  small  under- 
taking ?  Was  it  developed  by  any  municipality  before  it 
liad  been  developed  by  companies  ?  Or  was  it  even  of 
British  origin  ?  The  reply  is  in  the  negative  in  each  case. 
Again,  take  the  adoption  of  high  pressure,  such  as  the 
:-!0,000  volts  which  Manchester  is  standardising  :  what  aid 
could  this  derive  from  a  multiplicity  of  small  undertakings  •' 
As  a  matter  of  fact,  it  was  the  great  North-East  Coast 
combination  that  led  the  way  in  this  direction  by  adopting 
20,000  volts.  Or  take  the  question  of  steam  turbines — 
were  these  tried  out  by  small  municijialities  ?  Not  a  lilt 
of  it.  The  claim  is  a  preposterous  one  ;  on  the  contrary, 
the  excessive  subdivision  of  supply  areas  not  only  im- 
mensely retarded  technical  progress  by  damping  initiative 
and  enterprise,  but  also  handicapped  our  manufacturers  for 
long  years  by  depriving  them  of  the  opportunity  to  develop 
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large  schemes  and  plant,  so  that  they  lost  the  long  lead 
which  they  at  first  possessed  over  all  other  nations,  and  it  also 
throttled  the  infant  industry  by  the  low  salaries  paid — and 
paid  to  /Jii.f  (In// — to  the  station  staffs  in  municipal  employ. 
Whoever  f)enned  that  astonishing  claim  displayed  colossal 
ignorance  of  the  history  of  the  electricity  supply  industry  in 
this  country  and  abroad.  The  biggest  of  all  the  "  mistakes '' 
was  the  excessive  sub-division  of  supply  undertakings. 

The  scheme  put  forward  by  the  Conference  is  to  establish 
a  purely  Municipal  Board  for  Greater  TiOndon,  armed  with 
the  powers  with  which  other  District  Boards  would  be 
endowed  in  accordance  with  the  B.  of  T.  Report.  That  is 
the  gist  of  the  matter  ;  the  remainder  of  the  Report 
consists  mainly  of  argumentation  in  support  of  the 
proposal,  and  in  opposition  to  any  scheme  which  may 
contemplate  a  measure  of  compromise  with  the  companies 
which  have  borne  the  burden  of  pioneering  electricity 
supply,  and  are  guaranteed  by  Parliament  in  the  retention 
of  their  concessions  for  periods  laid  down  by  statute. 
Clearly,  therefore,  this  Report  is  intended  to  undermine  the 
plan  which  was  favoured  by  the  Tjondon  County  Council 
just  before  the  war,  and  we  may  take  it  that  the  Conference, 
on  which  the  L.C.C.  has  no  representation,  has  thrown  down 
a  challenge  to  the  L.C.C  and  the  companies  alike.  It  is 
rightly  agreed  that  electricity  supply,  to  be  economically 
carried  on,  must  be  dealt  with  as  a  monopoly  ;  and  the  Con- 
ference means  to  have  the  control  of  that  monopoly.  There 
is  the  usual  dig  at  the  North-East  Coast  companies,  and  a 
cry  of  alarm  at  the  suggested  threat  of  the  establishment 
of  one  of  those  "  trusts  "  which,  it  is  admitted,  are  as  yet 
"  foreujn  fo  Britifih  imlmlry."  The  recommendation  of 
the  B.  of  T.  Committee  that  large  consumers  should  have 
representation  on  the  District  Boards  proportional  to  their 
payments  is  represented  as  a  temptation  to  the  large 
manufacturing  groups  to  acquire  control  of  the  District 
Boards  and  put  up  the  prices  against  themselves — surely  a 
puerile  suggestion. 

The  statement  that  the  B.  of  T.  Committee  proposes  to 
scrap  the  existing  machinery  wholesale  is  a  groundless 
allegation,  as  the  I.M.E.A.  pointed  out ;  it  is  utilised  to 
support  a  scheme  for  public  heat  supply  with  electricity  as  a 
by-product,  and  this  leads  the  Conference  into  an  entangle- 
ment with  the  housing  schemes  of  the  Reconstruction  Com- 
mittee, into  which  we  need  not  follow  it :  neither  need 
we  discuss  the  Conference's  competence  to  deal  wth  agri- 
cultural requirements.  Had  its  Report  been  confined  to 
the  statement  of  its  rnndusions,  we  should  have  found  little 
to  criticise  in  it,  for  we  are  in  agreement  with  most  of 
them.  It  is  an  undeniable  fact  that  company  supply  in 
London  has  made  a  very  poor  showing  in  comparison  with 
municipal  supply  as  regards  the  cost  to  consumers  ;  we 
have  not  now  space  to  inquire  into  the  reasons  for  this  con- 
dition—there is  no  doubt  that  there  is  a  good  deal  to  be 
said  in  mitigation  of  the  fact — but  fact  it  is,  nevertheless. 
The  estimated  requirements  of  Greater  London  at  a  date 
only  indicate-^  as  "  ultimate,"  which  amount  to  about  ten 
times  the  present  consumption,  deserve  attention  which  we 
cannot  now  give  them,  and  we  must  conclude  with  the 
remark  that  the  Conference's  conclusions,  sound  in  the 
main,  would  have  been  much  stronger  if  most  of  the  long- 
winded  preamble  and  fallacious  arguments  bad  been 
omitted. 


Nationalisation 

of  Industrial 

Works  in 

Germany, 


L)R.  Walter  Rathexau,  of  the  A.E.G., 
who  has  had  much  to  say  about  Germany 
as  well  as  Great  Britain  and  her  Allies 
during  the  war,  has  lieen  exceptionally 
reticent  concerning  the  international  situa- 
tion, or  even  that  of  Germany,  since  the  so-called  revolu- 
tion in  that  country  and  the  conclusion  of  the  armistice. 
He  has  now  appeared  in  print  again,  as  reference  to  our 
"  Xotes  "  pages  torday  will  show.  He  is  also  appearing  in  a 
new  riiU  as  one  of  the  members  of  the  Commission  appointed 
by  the  " National  Commissioners"  to  prepare  an  expert  report 


as  soon  as  possible  on  the  question  as  to  which  industrial 
works  should  be  first  expropriated  by  the  State.  The  other 
members  of  the  (Commission  are  Prof.  Bailed,  Prof.  Ernst 
Francke,  Dr.  Lederer  (private  coach),  Dr.  Vogelstein, 
Dr.  Rudolf  Hilferding.  Karl  Kautsky,  Heiiu-ich "Cunow, 
and  Otto  Hue,  the  last  of  whom  appears  to  be  one  of  the 
coalminers'  leaders.  It  is-iiot  quite  olivious  why  one  of  the 
champions  of  pri\ate  enteiprisc,  as  represented  by  Walter 
Rathenau,  should  have  been  chosen  to  report  against  private 
ownership.  This  is,  however,  not  very  material  for  the 
moment.  What  is  of  importance  is  the  scheme  of  national- 
isation in  itself,  and  on  this  point  we  cannot  do  better  than 
quote  from  a  statement  made  towards  the  end  of  November 
by  Hugo  Simon,  then  Prussian  Minister  of  Finance. 

Hugo  Simon  states  that  the  fact  that  the  "  Government " 
have  appointed  a  Special  Commission,  in  which  are 
prominent  national  economists  who  are  men  of  practical 
economic  life  and  science,  proves  that  ex{Teriments  as  made 
in  Russia  are  to  be  avoided  in  Germany.  The  object  is  to 
examine  which  undertakings  are  ripe  for  nationalisation, 
and  the  Commission  will  then  suimiit  proposals  to  the 
Government,  who  will  presumably  act  accordingly.  Special 
importance  is  attached  to  the  fact  that  no  interruption 
in  activity  is  to  take  place  through  transfer  to  the  State, 
and  the  highest  aim  will  be  to  substitute  a  well-considered 
system  for  the  existing  unrational  method  of  working.  As 
a  personal  opinion,  Herr  Simon  remarks  that  only  works 
which  are  ripe  for  nationalisation  will  be  acquired.  No 
clearness  exists  for  the  time  being  as  to  whether  the  pro- 
perties will  be  vested  in  the  State  and  the  actual  working 
entrusted  to  the  former  owners,  or  whether  special  syndi- 
cates will  be  formed  which  will  be  under  State  super- 
vision ;  and  it  is  also  possible  that  entirely  new  forms  may 
be  found.  The  scheme  of  nationalisation  would  apply  to 
the  arms  and  munitions  industry,  and  the  supply  of  elec- 
tricity, whilst  all  monopoly  products — such  as  coal,  potash, 
&c.,  would  belong  to  the  general  community  under  any 
circumstances,  together  with  the  cement  and  brick  in- 
dustries. Even  in  the  case  of  the  merchant  trade,  certain 
forms  are  considered  to  be  of  utility  to  the  community, 
whether  in  the  shape  of  merchant  monopolies  or  of  special 
State  and  distribution  departments  :  and  in  this  connection 
the  chemical  industry  is  quoted  as  an  example.  It  is  only 
intended  to  nationalise  those  undertakings  which  have  the 
certain  prospect  of  yielding  profits. 

The  question  of  the  purchase  price  of  the  industrial 
undertakings  is  also  raised  by  Herr  Simon,  who,  as  will 
have  been  gathered  from  the  preceding  extracts,  is  himself 
a  Socialist.  But  preparatory  to  expressing  himself  on  the 
matter  of  expropriation,  he  mentions  that  an  accompani- 
ment of  nationalisation  will  be  a  just  distribution  of  pay- 
ment. "  The  lai'ge  salaries  of  leading  persons,"  he  says, 
"  will  be  able  to  fall  without  danger  for  the  efficiency  of 
the  undertakings,  in  favour  of  workmen  and  officials  being 
better  paid."  The  undertakings  are  not  to  be  confiscated, 
merely  expropriated  ;  although  no  plans  exist  at  present  as 
to  how  this  will  take  place.  It  is  thought,  however,  that 
compensation  will  have  to  be  fixed  in  each  individual  case  ; 
neither  the  book  value  nor  the  Stock  Exchange  quotation 
can  come  into  consideration,  but  solely  the  value  which  the 
undertakings  would  possess  as  State  property.  It  is  suggested 
that  when  the  values  have  been  fixed,  a  nationalisation  loan 
should  be  floated,  so  as  to  provide  the  means  for  carrying 
out  the  programme,  and  the  shareholders  would  receive 
certificates  of  this  loan  in  exchange  for  their  shares  on  the 
basis  of  the  price  value  of  the  latter  to  the  State.  It  is 
further  suggested  that  the  certificates,  instead  of  being 
handed  to  the  shareholders,  might,  perhaps,  be  deposited  at 
an  official  depot,  in  order  to  prevent  a  flooding  of  the 
market  and  a  depression  of  the  loan  quotations,  and  the 
migration  of  the  loan  to  other  countries.  On  the  other 
hand,  it  would  be  possible  for  holders  to  realise  their 
certificates  on  making  application  to  the  official  depository. 

The  internal  situation  in  Germany  is  so  chaotic  that  it  is 
impossible  to  foresee  whether  the  nationalisation  scheme  has 
any  prospect  of  being  actually  carried  into  effect.  At  any 
rate,  if  the  scheme  should  come  to  maturity,  the  leading 
industrial  interests  in  Germany  will  only  have  to  thank 
themselves  for  the  disaster  they  have  brought  upon  themselves 
by  fomenting  the  war. 


Vol.83.    No.  2,144,  December  27,  1918.]    THE     ELECTRICAL     REVIEW.' 


619 


RUHLEBEN— A    FINAL    SURVEY. 


By    \V.     E.     SWALE. 


RuHLEBEX  Camp  is — for  Englishmen  at  least — a 
tiling  of  the  past.  Amidst  the  joys  of  home-coming, 
and  the  blessed  charms  of  a  re-discovered  civilisa- 
tion, the  memories  of  those  four  long  years  are 
rapidly  fading  away,  and  will  soon  be  but  a  night- 
mare fancy.  Before  forgetfulness  finally  draws  the 
veil  over  this  most  painful  period  of  our  lives,  it 
niay  be  worth  while  to  record — for  the  first  time 
imcensored  and  unnepressed — some  of  the  work 
achieved  by  British  Engineers  at  Ruhleben. 

Of  the  "Technical  Circle"  mention  has  already 
been  made  in  the  Review.  This  very  active  body 
of  engineering  enthusiasts  kept  its  colours  flying 
until  the  very  end,  being  dissolved  only  a  few  days 
before  our  repatriation  commenced.  Xinety-four 
meetings  had  been  held  in  all.  and  a  whole  host  of 
technical  subjects,  ranging  from  wireless  telegraphy 
to  electric  heaters,  from  the  metric  system  to  scien- 
tific workshop  organisation,  had  been  exhaustively 
discussed.  A  very  useful  asset  to  om-  ftmd  of 
knowledge  was  made  by  the  advent  of  the  last 
Chaimian  (a  director  of  one  of  our  leading  elec- 
trical firms),  who  was  captured  in  fhe  Channel  as 
late  as  August,  1916,  and  who  was  the  only  one — 
barring  a  few  recent  arrivals  from  Russia  and  Aus- 
tralia— who  could  give  us  first-liand  information 
about  the  wonderful  work  of'  our  colleagues  at 
home.  The  "Technical  Circle,"  having  well  ful- 
filled its  object,  was  disbanded:  but  many  of  the 
members  will  keep  in  close  touch  with  one  another. 
The  late  secretary  has  a  list  of  the  names  and  ad- 
dresses of  the  120  odd  members  of  the  "  Circle." 

The  contemporaries  of  the  T.C. — the  local  branch 
of  the  Marine  Engineers'  Association — munbering 
about  as  many  members,  were  likewise  very  active, 
and  their  work  has  often  been  mentioned  in  the 
Journal  of  the  M.E.A.  Several  cliief  engineers — 
some  possessing  extra-chief  certificates — assisted  by 
trained  scientists,  organised  classes  to  prepare 
younger  colleagues  for  the  B.O.T.  examinations, 
and  a  number  of  junior  engineers  did  excellent 
work  in  many  teclmical  classes.  Not  only  have  the 
studies  pursued  in  the  Camp  given  them  a  thorough 
gromiding  in  the  theory  of  their  work,  but  the 
B.O.T.  officially  recognises  the  value  of  this  study 
by  dispensing  with  three  months  of  the  necessary 
period  of  sea-going  experience.  A  large  number  of 
marine  engineers  further  piu-sued  the  fascinating 
hobby  of  model-making. 

Apart  from  such  "  circles,"  engineers  did  a  con- 
siderable amount  of  systematic  study  in  the  Camp 
School.  A  number  of  professional  men  and  scien- 
tists co-opeiated  in  running  an  "  Engineering  Sec- 
tion," and  classes  were  held,  of  which  many  worked 
progressively  upwards  from  elementar}-  to  Inter- 
mediate and  B.Sc.  standards.  The  subjects  taught 
included  mathematics,  physics  and  chemistry, 
theory  of  electrical  machinery,  heat  engines,  effici- 
ency of  prime  movers,  electrical  testing,  practical 
surv^eying,  fen-o-concrete  structures,  &c.  As  time 
went  on  we  gradually  built  and  equipped  biological, 
physical,  and  chemical  laboratories.  A  t3'pical  piece 
of  work  may  be  cited  as  an  example  of  the  in- 
genuity OB  some  of  our  experts.  The  "  Woollen, 
and  Worsted  Circle  "  had  for  many  months  been 
weaving  little  carpets  on  an  automatic  loom  y"' 
original  design,  built  from  SCTap  materia'  Ajund  m 
the  camp,  and  fed  by  wool  which  "^s  laboriously 
coUected  from  the  dustbin^  i"  t^e  form  of  old  socks. 


mufflers,  &c.  Before  use  the  wool  was  washed  and 
combed,  and,  where  necessar}-,  dyed  with  dyes  made 
in  their  own  laboratory  by  dye  experts. 

It  may  not  be  generally  known  that  the  work  of 
the  School  was  oriicially  recognised  by  many  educa- 
tional authorities  at  home,  who,  in.  a  commendable 
spirit  of  enterprise,  allowed  public  examinations  to 
be  held  in  the  camp.  At  three  different  examina- 
tions some  two  dozen  students  passed  the  Matricu- 
lation Examination  of  the  University  of  London; 
and  five  science  students,  pm^suing  their  studies  fur- 
ther, subsequently  sat  for  the  Inter.  B.Sc.  Exami- 
nation of  London.  The  writer  thinks  that  this  case 
of  students  passing  University  examinations  whilst 
interned  in  an  enemy  country  is  unique. 

As  a  branch  of  the  engineering  section,  practical 
classes  (with  actual  working  machinerj)  were  held 
in  motor-car  driving  and  kinema  operation.  Of 
less  importance,  perhaps,  from  the  scientific  point 
of  view,  but  certainly  of  greater  general  interest, 
were  the  many  examples  of  work  classed  under 
■■  Handicrafts."  The  school  had  a  special  section 
where  organised  instiiiction  was  given  in  bookbind- 
ing, leather  and  silver  work,  boat  building,  and 
cabinet  making.  Many  beautiful  examples  of  such 
work  will  shortly  be  on  view  at  the  Ruhleben  Exhi- 
bition in  London. 

But  the  most  amusing  examples  of  resourceful- 
ness, and  sometimes  almost  pen-erted  ingenuit}-, 
were  to  be  found  among  the  people — often  un- 
organised and  imtaught — who  "  made  "  tilings, 
uisually  with  the  meagi-est  of  appliances,  simply  for 
the  joy  of  making.  The  construction  of  "fat- 
stoves  "  offered  the  first  outlet  for  really  inventive 
genius.  In  the  early  days  it  was  impossible  to 
obtain  a  hot  meal  otherwise  than  by  cooking  it 
illicitly  in  one's  own  box  (a  procedure  which  was, 
of  course,  "  stiengstens  verboten,"  and  for  that 
reason,  universally  adopted).  The  original 
"  Tommies'  Cookers  "  w-e  received  in  parcels  were 
quickly  modified  to  bum  sardine  oil,  &c.,  and  from 
these  rude  beginnings  innumerable  "patent" 
cookers  developed.  Some  of  the  elaborate  cooking 
ranges  w^e  built,  with  multipie-wick  burners  and 
using  oil,  candle-ends,  or  rancid  margarine  were 
really  triimiphs  of  the  amateur  tinsmith's  art.  Con- 
stant fear  of  raids  on  cookers — detection  resulted 
in  severe  punishment — led  many  inventors  to  elabo- 
rate what  one  w-ould  nowadays  call  "mystery" 
designs,  in  which''a  complete  cooker  w-as  disguised 
as  a  peaceable  "  billy-can." 

The  cooking  question  solved,  the  attention  of  ex- 
perts was  turned  to  lighting  problems.  The  totally 
insufficient  lighting  of  most  parts  of  the  camp  was 
one  of  our  greatest  Jiarlships,  and  as  no  representa- 
tion on  our  pp''-  would  induce  the  authorities  to 
alleviate  oiv  situation,  we  took  the  law  into  our 
owTi  iiands.  The  daylight  supply  was  first  tam- 
pered with.  Men  living  for  months  in  the  lofts,  in 
semi-darkness,  grew  desperate,  and  fitted  glazed 
skylights  into  various  roofs — with  dire  results  to 
the  unfortunate  man  who  first  got  caught.  But 
the  precedent  had  been  established,  and  henceforth 
"  day-light  "  stealing  was_  indulged  in  in  many  dark 
comers.  At  nigtc  conditions  were  still  worse,  and 
in  consequenc.^  as  soon  as  we  had  extended  ovrr 
"  undergr^'^^i^i  "  communications  to  such  an  ex- 
tent tb^it  -contraband,  like  copper  wire  and  insula- 
ting- tape,  could  be  smuggled  in,  wire-tapping  from 
the  bai-rack  r^ains  became  a  common  procedure 
ivittle  transforners— 220/8  volts— were  designed 
and  built  in  large  numbers,  and  many  men  in  the 
lofts  soon  had  thei-  private  hghting  installations, 
using  the  2-  or  4-C-P.r4-volt  lamps,  which  fitted  the 
standard   accumulators  ^yg   ^.^re   allowed   to   buy 
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Needless  to  sav,  these  installations  were  likewise 
most  carefully  "■  camouflaged."  The  effects  of  this 
rapidly  increasing  •"  secret  "  load  were  of  couirse 
telt  in  a  general  drop  of  pressure  all  over  the  camp, 
wfiich  did  not  tend  to  improve  the  illumination  ol 
public  space;  and  wheii  it  was  discoxieicd  that  tht- 
■■  pcr\-eited  "  genius  referred  to  above  had  evinced 
itself  in  the  shape  of  an  electric  toaster  and  an  elec- 
tric bed-wanrer,  public  opinion  rose  loud  in  pro- 
test, and  cut  ofif  the  undesirable  consumer. 

The  theatre  and  kinema,  of  course,  afforded  work 
for  electricians,  and  ingenious  devices,  such  as  illu- 
ininatini^-  switchboards,  "dimmers,"  &c.,  were  con- 
sinicted  there.  But  the  iinest  example  of  persever- 
ance and  ingenuity  in  the  use  of  the  unpromising 
material  available  'was  showni  by  the  w^ork  of  elec- 
trical and  marine  engineers  in  the  school  compound, 
foremost  among  them  a  man  whose  name,  before 
tlie  war,  was  well  known  to  Review  readers.  The 
first  thing  to  be  built  was  a  50-watt,  220/i^-voll 
transformer,  which  was  run  on  the  three-wire  sys- 
tem, to  illuminate  the  workshops.  Several  little 
rota;ry-converters  and  d.c.  motors  were  then  con- 
htructed.  h'or  charging  up  the  accumulators  used 
in  the  laboratories,  a  simple  rotary  switch  gave  e.\- 
celleiil  results.  The  climax  was  reached  in  a  i-ii.P. 
motor-converter,  which  was  designed  to  be  ulti- 
mately used  in  a  lighting  set  for  a  car.  At  a  science 
exhibition  recently  held  in  the  School  laboratories, 
a  complete  cycle  of  transfomiation,  demonstrated 
\\-ith  home-made  machines,  excited  great  interest. 
The  A.c.  supplied  to  the  camp  from  Spandau  Works 
at  220  volts  and  50  cycles  was  transfonned  down  to 
16  volts  and  converted,  by  means  of  a  2-pole  s^^^- 
chronous  switch,  into  a  hybrid  direct-current.  This 
cunent  actuated  the  motor-converter,  which,  in  its 
turn,  fed  a  bank  of  lamps  from  its  a.c.  side.  Every 
link  in  this  chain  was  made  in  the  camp,  even  down 
to  the  end-shields  of  the  big  motor,  which  were  caM: 
from  an  alloy  of  brass  and  aluminium  scrap,  and 
zinc  that  had  been  "  obtained  "  from  neighbom-Jng 
roofs.  Many  pounds  of  meat  and  biscuit  tins,  as  a 
matter  of  fact,  were  converted  into  dynamo-plates 
-in  this  department. 

Prisoners — like  schoolboys — delight  in  things  that 
are  forbidden.  Many  and  wonderful  were  the 
methods  by  which  materials  and  implements  neces- 
sary for  our  work  were  smuggled  in.  The  writer 
well  remembers  the  pleasure  expressed  by  electrical 
men  on  first  seeing  the  Electrical  Review  in 
cajnp,  just  before  Clu-istmas,  1915.  In  response  to 
repeated,  carefuliy-worded  hints,  the  hrst  copy  had 
essayed  the  perilous  journey,  and  had  safely  arrived 
• — cunningly  concealed  in  the  false-bottom  of  a  food 
paixel.  For  12  months  it  continued  to  airive  in 
this  manner,  and  only  then  did  we  succeed  in  get- 
ting technical  papers  through  the  ordinary  post, 
f  )ur  thanks  are  very  largely  due  to  the  columns  of 
the  Kkview  for  what  we  could  do  to  keep  abreast 
of  matters  electrical. 

These  brief  remarks  give  but  a  sketch  of  the 
activities  of  engineers  in  the  camp,  but  they  indd- 
cate  the  nature  of  the  work  we  tried  to  cair;^  on. 
The  difficulties  in  tlie  early  days  were  great,  for  our 
captors  deliberately  hampered  our  attempts  at 
organisation  for  purposes  of  self-improvement. 
All  that  we  eventually  possessed  we  procured,  and 
I>aid  for.  ounselves.  Then  indted,  when  the  work 
had  been  done,  our  captors  would,  almost  daily, 
bring  round  visitors  an<J  tiy  to  imjness  them  with 
what  Germaoiy  had  done  for  the  welt«-e  of  its  pri- 
soners. But  we  knew  better.  Even  we--,rho  lived 
so  long,  on  thait  lilttle  island,  as  it  se«nit4,  of 
Ruhleben — cut  off  from  the  world,  and  jsoltted  by 
the  sea  of  strife  and  bloodshed  that  raged  aTotmd 
i,s — learned  lessons  from  the  war.  -^ot  the  Vast 
valuable  of  these  is  that  we  gaine*'  a  fuller  appre- 
ciation of  one  of  the  secrets  of  on- national  strength. 
The  versatility  and  resotircefulr;Ss  of  the  Britisher, 
left  to  himself,  is  in  truth  an--'Z"ig- 


THE     COMING     OF     OIL     FUEL. 


Bv  C.  M.  BENNETT 


1 1  is  inoje  than  probable  tliat  had  ii  not  been  lor 
the  greait  waj',  the  utilisation  of  liquid  fuel  in  con- 
jmictilon  with  solid  fuel  would  liave  made  as  great 
a  step  forward  in  boiler-house  practice  as  did  the 
adoption  of  meclianically-lired  grates  over  the  some- 
what citide  methiod  of  hand  linng. 

Every  branch  of  science  has  its  milestones  of 
progress,  and  although  some  of  these  rwe  indis- 
tinotly  marked,  green  with  age,  and  too  often  seem 
more  in  the  nature  of  resting  places  than  wifnesses 
of  pro.t!ress,  the  oft-times  tetlious  distance  be^tween 
the  last  left  and  the  one  ahead  is  eventuailly  ov'er- 
come. 

Hand  firing  and  the  use  of  Welsh  coal  was  the 
rule,  the  mechanically-fired  gi-ate  and  bitunidnous 
coal  the  exception.  The  reason  for  thiVs  was  largely 
due  to  the  fact  that  boiler-hmise  conditions  wene 
not  sufficiently  studied,  the  science  of  combustion 
did  not  really  interest  the  electrical  engineer,  and 
the  use  of  Welsh  coal  made  the  top  of  the  chimney 
stack  appear  as  ]li  th.'iit  science  wa.s  thorougliK 
understood,  and  being  given  the  necessai'y  a,titen- 
tion. 

The  great  difference  in  price  between  the  Welsh 
coal  and  the  bituminous  coaJs  was  undoubtedly  the 
cause  of  the  examination  into  the  problems  of  com- 
bustion, the  conception  of  properly  desiigned  coni- 
buistion  chambers,  and  the  use  of  mechanical 
stokers.  And  with  this  great  advance,  for  it  cer- 
tainly was  such,  the  general  conditions  of  the  boiler 
house  greatly  improved,  and  it  can  be  said  thait  a 
considerable  amount  of  thought  was  transferred 
from  th«  engine  house  to  the  boiler  house,  to  the 
benefit  of  electrical  power  production  and  economy. 

The  time  had  arrived  then,  when  things  began 
to  settle  down  with  the  general  use  of  bituminous 
coal,  and  mecthaniicailly  tired  grafes. 

Althougii  the  production  of  smoke  had  by  no 
means  been  overcome,  the  required  conditions  were 
being  more  and  more  imderstood  and  studied.  Tlie 
demand  for  small  bifuminous  coals  had  its  effect 
upon  the  price  of  .such  coal,  for  whereas  in  the 
early  days  of  mechanical  stoking  iln  electrical  power 
hou'ses,  small  coal  was  abundant,  the  greater  use 
of  such  devices  brought  about  a  scarcity  of  ooal, 
and  a  large  increase  in  price. 

This  increase  in  price  more  than  ever  brought 
about  a  careful  study  of  conditions  wkh  a  view  to 
further  improving  the  economy  of  the  boiler  house, 
and  the  saving  of  fuel. 

To  those  who  carefulUy  studied  the  boiler  house 
conditions,  both  during  a  steady  demand  for  steam 
and  a  sndden  demand  for  steam  during  fog  periods, 
it  was  apparent,  that  there  was  still  something 
\\anting,  some  addition  tO'  the  mechanical  stokers, 
to  make  the  whole  syst'em  of  steam  raising  mioix' 
elastic. 

There  are  many  conditions  which  make  a  mech- 
anically-fired boiler  sluggish  at  the  very  time  when 
its  best  results  are  recjuired  of  it.  There  are  times, 
owing  to  the  furnace  condition  as  regards  tempera- 
ture, when  nothing  can  be  done  to  get  that  ready 
response  to  steam  requirements  out  of  tlie  mechani- 
cally-fired boiler. 

It  is  at  such  times  as  these  that  some  simple 
a]>paratus  is  felt  to  be  wanting  to  esilablish  those 
conditions  which  will  at  once  make  the  mechani- 
cally-fired boiler  the  perfect  piece  of  apparatus  that 
it  is  desired  it  should  be. 

This  wanting  auxiliary  to  the  mechamcally-fired 
boiler  can  be  at  once  found  in  the  oil-fuel  burner, 
but  although  this  simple  piece  of  apparatus  has 
^o''s  been  known,  it  is  only  quite  recently  that 
power  sta-tVirv  engineers  liave  looked  into  its  possi- 
bilitnes  as  an  au^ni^^ry  to  mechanical  apparatus  for 
the  burning  of  solid  fuel. 
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Just  before  the  war  many  experiments  were  being- 
made  along  the  lines  of  employing  oil  fuel  burners 
in  conjunction  with  mechanically-fired  boilers,  and 
it  was  noted  that  not  only  lower  grades  of  fuel 
could  be  burnt,  which  were  otherwise  considered 
useless,  but  that  even  with  the  higher  grades  better 
and  iBore  perfect  conditions  weie  at  once  estab- 
lished. 

If  a  boiler  was  liard  pressed,  due  to  oonditions 
of  combusition  not  easily  corrected  at  the  time,  the 
putting  into  operation  of  the  oil  fuel  burners  almost 
immediately  rectified  matiters,  and  during  sudden 
demands  for  steam,  and  even  peak  loads,  the  use 
of  oil  fuel  burners  prevented  other  boiler  units 
jjeing  puit  into  operation,  just  the  little  extra  meet- 
ing the  demand.  In  cases  where  the  boiler  setting 
does  not  give  the  advantage  of  adequate  coanbus- 
tion  chambers,  the  auxiliai-y  oil  fuel  burners  are  of 
great  value,  impro\'ing  as  they  do  the:  conditiions 
for  perfect    combustion,    and    igniting  the   volatile 

/ases  which  would  otherw-ise  be  wasted. 
The  above  remarks  show  prlomise  that  the  effi- 
ciency of  steam-raising  plant  can  be  improved  by 
some  auxihary  apparatus  in  the  form  of  oil  fuel 
burners,  especially  when  the  furnace  conditions 
are  bad,  or  when  the  fuel  delivered  to  the  hoppers 
is  of  an  inferior  grade.  But  there  are  many 
instances  in  the  best  operated  boiler-houses 
when  the  addition  of  oil  fuel  burners  would  add 
greatly  to  the  general  economy  of  the  plant,  and 
vastly  assist  in  getting  the  utmost  out  of  the  plant, 
reducing  the  quantity  of  combustible  niatlter  dumped 
into  the  ash  pits  and  enabling  a  cheaper  class  of 
fuel  to  be  used. 

Auxiliary  oil  fuel  burners  for  mechanically-fired 
boilers  can  be  of  a  very  simple  nature,  and  the 
whole  apparatus  requires  little  or  no  aH;tention.  It 
is  there  to  be  used  if  the  conditions  warrant  its  use, 
and  when  tliese  conditions  do  exist  those  who  have 
had  the  advantlage  of  the  use  of  this  simple  auxiliaiy 
appaj^atus  can  appreciate  its  value  to  the  utmost 
degree. 

This  milestone  of  progress  has  now  been  reached, 
and  it  will  not  be  long  before  this  very  necessary 
and  simple  supplementary  apparatus  to  coal-fired 
boilers  will  be  found  in  eveiy  modern  boiler  house. 

It  is  to  be  hoped  tJliat  progress  along  these  lines 
will  now  be  made,  and  that  the  w'ork  stopped  by 
the  war  will  again  be  taken  up.  The  oombusltian 
of  oil  fuel  and  coal  ma.y  even  mean  a  g"reat  reduc- 
tion in  the  weight  of  mechanical  chain-grates,  for 
small  grates  can  be  used  if  the  boiler  is  provided 
with  liquid  fuel  burners. 

The  saving  of  coal  and  its  more  perfect  com- 
bustion is  the  goall  towards  which  the  aittentilon  of 
power  house  engineers  should  be  directed. 


LOOKING     AHEAD. 


By  '■  SWITCHGEAR.- 

Now  that  the  war  is  over,  or,  at  any  rate,  the  armistice 
signed,  it  would  be  wise  for  electrical  manufacturers  to 
consider  their  post-war  programmes,  if  they  ha\e  not 
already  done  so,  with  a  view  to  securing  trade  on  a  grand 
scale  for  this  country. 

There  are  many  large  and  reputable  lirms  in  the  country 
who  manufacture  electrical  gear  ;  there  are  also  many  small 
firms  who  turn  out  good-class  work,  and  it  is  up  to  all  of 
them  to  get  their  shoulder  to  the  wheel  and  secure  the  big 
trade  which  undoubtedly  will  come  very  soon. 

About  20  years  or  so  ago,  electrical  engineering  was  more 
or  less  in  its  infancy,  for  the  simple  reason  that  very  little 
was  known  about  it ;  but  as  each  year  has  passed,  those  who 
have  been  continuously  connected  with  the  business  have 
noticed  that  rapid  advancement,  both  in  designs  and  manu- 
facture, has  been  effected. 

There  is  no  doubt  that "  British  manufactured  "  electrical 


gear  is  "  real  stuff,"  and  it  is  the  object  of  this  article  to 
impress  upon  manufacturers  the  necessity  of  still  continuing 
to  manufacture  good  and  substantial  gear.  By  their  so 
doing,  the  users  of  the  goods  will  he  induced  to  "  come 
again,"  and  it  is  the  repeat  orders  which  pay. 

One  thing  in  particular  must  be  borne  in  niiud.  When 
electrical  gear  is  installed,  be  it  generators,  motors,  switch- 
gear,  cables,  &c.,  tlie  customer  e.\pects  it,  and  has  every  right 
to  expect  it,  to  work  with  little  or  no  trouble,  and  to  attain 
this  end  manufacturers  should  see  to  it  that  their  -wares 
are  perfect  and  substantial  in  every  respect,  and  absolutely 
"  it." 

With  regard  to  manufacture — "  specialisation "  and 
"  standardisation  "  are  the  words  which  the  manufacturer 
should  bear  in  mind  for  his  post-war  work  ;  for  if  we 
Britishers  are  to  have  our  share,  we  shall  have  to  look  after 
production  on  an  extensive  scale. 

During  the  war — to  take  one  example  only,  viz.,  aeroplanes 
complete  with  their  engines — as  everyone  should  agree,  this 
country  has  excelled  iu  production  and  supply.  The  huge 
number  of  machines  could  not  have  been  completed  had  it 
not  been  for  standardisation,  specialisation,  and  mass  pro- 
duction. The  manner  in  which  hundreds  of  small  firms  have 
specialised  on  small  parts  has  been  simply  amazing.  With 
electrical  gear  it  is  equally  essential,  if  we  are  to  secure  the 
trade,  to  specialise  and  standardise,  for  by  so  doing  manu- 
facturers can  turn  out  large  quantities  of  what  may  be 
termed  "  units,"  such  as  a  range  of  generators  and  motors 
(up  to  a  certain  size),  a  range  of  motor  starters,  panels, 
knife  switches,  various  ranges  of  cable  fittings,  connectors, 
&c.  In  this  way  they  can  utilise  a  good  share  of  the 
female  labour  which,  duriup;  the  war,  has  been  employed  on 
mimitions  ;  also,  it  will  be  possible  to  buy  large  quantities 
of  raw  material  at  reduced  prices,  and  thus  place  on  the 
market  large  quantities  of  goods  which  can  be  delivered 
from  stock. 

In  pre-war  days  consultr,ig  engineers  and  users  of  elec- 
trical gear  were  sometimes  aampered  very  considerably  by 
having  to  wait  many  months  for  their  orders  to  be  com- 
pleted ;  this  could  be  obviaUd  to  a  very  great  extent  if 
specialisation  and  standardisatitn  were  to  be  adopted. 

With  regard  to  foreign  trade,  in  the  past  this  country  ha.s 
supplied  a  fair  amount  of  electrical  gear  to  places  abroad, 
but  not  on  the  scale  that  it  might  ha^e  done.  Without 
doubt,  in  the  near  future,  the  eiectrical  business,  both  at 
home  and  abroad,  will  develop  very  rapidly,  and  manu- 
facturers will  be  wise  to  look  aftei  tleir  interests  in  this 
respect.  Their  representatives  abroad  should  be  well  edu- 
cated in  the  business.  In  far  too  man;  cases,  it  is  to  be 
feai-ed,  representatives  and  agents  abroad  although  they  may 
be  good  commercial  men,  lack  knowldge  of  the  design 
and  requirements  of  electrical  gear,  ad  are  thus  at  the 
great  disadvantage  of  not  being  in  a  position  to  advise 
clients  as  to  the  most  suitable  type  of  nachine  or  fitting 
for  any  particular  job. 

Another  point  to  remember  is  that  under  t  e  above  conditions 
of  working,  a  great  deal  of  time  is  ineitably  wasted  in 
correspondence. 

In  the  matter  of  advertising  electrical  ^ear  we  are  very 
much  behind,  as  wi^l  be  observed  by  cornering  the  adver- 
tisements ino"!'  electrical  papers  with  those  n  our  mec'a.inical 
iKipers,  to  say  nothing  of  the  American  journals,  it,  jg 
feared  that  ]5ritish  firms  are  not  quite  so  r.o-ahead  as  they 
might  be,  or  they  would  advertise  more — ard  better. 

Let  it  not  be  overlooked  that  if  we  arj  to  secure  the 
electrical  trade,  we  must  lOok  ahead. 


Electric  Vehicle  Progress.-A  ^^^n^P^JJJ  ^^^^^^^^El^fe 

i;^li«l  ai  Di\ou  Stre-t,  Capetown,  under  tbestjie  oi  ^"^". 
VeW^Ies  LUl?  to  handle 'a.  number  of  ieacmg  f  g/n^'^^^^^"^^ 
electnc  battery  vehicles,  which  ^^'ill  be  sold  under  adequate 
^utiuntees  ^v-ith  regard  to  load-carrymg  ,f  1''"*^  J^i^^^t^e 
r.ifity,  togetlier  with  the  provision  ot  ^^J.^'^'j^'^'^^^t 
service.  A  new  idea,  m  connection  with  p.troi  ^«^"'':r^., 
ato  being  inaugurated,  viz.,  for  a  Jee  <>t  ^^.^^If^^ons  of 
comi>any  is  undertaking  to  make  fortnightl;  i^si^ctions  o 
the  starting  and  hghling  batt<;nes  of  ,^:"--V»,^d  niake  mi^^^^ 
adjustments,  besides  repfenisbiug  the  cells  witl  distilled  xsater 
where  necessary. 
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TESTING     D.C.     METERS     OF     THE    AMPERE-HOUR     TYPE. 


By    W.     HALL. 


I'he  deiimiids  of  the  militarv  authorities  have  reduced  the 
-laffs  (if  nutst  of  the  electrieitv  trencrating  concenis,  and,  in 
a  u'l'eat  many  cases,  the  aid  of  uiiskiUed  lalioiir  ha.s  had  to 
be  called  upon,  llany  ,sri'''s  ^''e  now  employed  with  the 
lartrer  coriwrations  and  companies,  and  employment  is  also 
lieinsr  found  for  discharged  soldiers.  There  is  no  more 
r^nituble  sphere  for  the  energies  of  tlie  foregoing  than  in 
the  meter  department.  It  has  been  amply  proved  that 
woundeil  soldiers,  with  both  arms,  make  most  diligent  and 
painstaking  meter  i-epairers.  The  girls  at  the  test  benches 
also  soon  got  to  know  their  apparatus,  and  carry  out  the 
usual  tests  to  the  satisfaction  of  all  concerned.  These  notes, 
therefore,  may  be  of  interest  to  many  who  may  only  recently 
have  taken  up  meter  work,  or  intend  doing  so. 

Most  of  the  meters  at  present  in  use  by  supply  companies 
are  of  the  ampere-hour  type — that  is  to  say,  the  meter  takes 
account  of  the  current  taken  by  the  circuit  only,  and  is 
independent  of  the  supply  voltage.  In  consideration  of  the 
fact  that  few  companies  generate  much  more  than  their 
declared  voltage,  this  system  works  (juite  well  in  practice. 
The  mercury  meter  holds  the  field  at  present,  and  with  the 
type  now  on  the  market  the  error  curve  is  practically  a 
straight  line.  This  meter  depends  for  its  action  on  the 
passage  of  the  current  to  be  metered  through  a  mercury 
bath,  acted  on  by  the  field  of  a  permanent  magnet,  in 
which  an  armature  is  caused  to  rotate.  A  compensating 
roil  to  counteract  the  effect  of  the  friction  of  the  mercury 
on  the  armature  is  added,  through  which  the  current 
also  passes.  The  speed  of  rotation  varies  directly  as 
the  strength  of  the  current,  and  this  rotation  is  conveyed 
tfj  the  counting  train  by  a  pinion  on  the  top  of  the  armature 
spindle. 

Another  meter  still  in  wide  use  is  the  commutator  type. 
The  principle  of  action  is  somewhvt  similar,  only  most  of  the 
current  is  shunted  off  and  the  remainder  passed  by  means 
of  a  commutator  round  coils  of  wire  on  a  drum  or  disk 
arranged  so  that  at  any  instart  there  is  current  flowing  in 
the  coils  between  the  poles  of  the  permanent  magnet. 

After  the  meter  has  been  properly  cleaned  and  over- 
hauled by  the  workman,  b  reruires  to  he  tested  for  accuracy, 
ileter  testers  should  strive,  as  far  as  possible,  to  bring  their 
meters  within  the  Boari  of  Trade  limits  (2i  ]3er  cent.)  on 
all  loads  from  full  to  j^i^h,  since,  by  careful  testing,  faults 
may  be  discovered,  and  :his  will  save  trouble  when  the  meter 
is  erected.  For  measurng  the  current,  good  ammeters  or  a 
good  milli-voltmeter  airl  set  of  shunts  are  required.  These 
should  be  tested  peridically  against  standard  instruments, 
and  the  corrections  ahftys  applied. 

Except  in  certain  einumstances,  where  a'small  concern  is  in 
question,  it  is  not  advrable  to  test  meters  by  putting  them  in 
series  with  a  load  nu  che  ordinary  circuit.  A  good  battery 
of  10  or  12  cells  shoild  be  used,  or  a  low- voltage  dynamo. 
The  latter  is  preferaHe  where  a  separate  room  for  the  cells 
is  not  available.  Tie  dynamo  is  separately  excited  and  is 
driven  by  a  small  mlov.  and  the  current  output  is  regulated 
by  means  of  a  rheoiat  in  series  with  the  dynamo  field,  fine 
adjustments  being  g)t  by  means  of  a  small  slidmg-contact 
resistaf"^*- 

Where  only  aboit  half  a  dozen  meters  are  being  tested 
at  the  same  time,  these  should  be  connected  in  series  and 
given  *  'lial  run  »t  full  load.     One  ampere-hour  will  be 
found  suticie.ht  for  all  meters  up  to  JO  amperes  capacity. 
Time  '(hours.,^  amp.-hours/fuli-load  amps. ...     (1) 
Units  pp- Jioiir^  ^jjjpg_  ^  ^ojts/i^QOo        ...     (2) 
K.il;  '^^'  ^0-am;j.  meter,  2^o  volts. 

rime  of  run  s  Mo  hour  =  0  minutes. 
bmtsperhour=  lO    x  240/1,000  =r  ^>4 
.:  Meter  should  reord  2-4/10  =  0-24  unit  in  G  minutes, 
^ay,  meter  recorJs  0-244  unit 
Error  =  4  in  2^0  =  plus  1-67  per  cent. 

loads^'>'^ff  if  T  ^'  tested  on  at  least  two  other 
n  this'  c«  J '  A  ,/'v  -^  ^^."P-^atch  test  is  more  satisfactory 
in  this  case.     AIJ  Ferranti   and  Chamberlain  &  Hookham 


what 


I'allcd    M    "  testing 


meters    are    provided    with 
constant " — 

Ciinst.  =  amps,    x    sccs./revs.         ...     (:!) 

Assuming  this  testing  constant  to  be  correct,  we  ha\'e  a 
convenient  way  of  testing.  Hy  re-arranging  the  forunila. 
we  get — 

Amps.   =  const,    x    revs./sccs.         ...     (4) 

Now,  say  the  ammeter  indicates  that  5  amperes  are  passing 
through  the  meter,  and  we  get  30  revolutions  of  the  arma- 
ture in  32-9  seconds  by  stop-watch — 

Const.  =  rrC 

Amps.   =   :')-(;    X    30  32-!1   =   5-1 

In  this  case  the  meter  is  2  per  cent.  fast.  The  other 
tests  are  conducted  in  a  similar  manner,  the  amperes  from 
the  formula  being  compared  with  the  reading  of  the 
ammeter. 

Meters  of  larger  capacity  than  200  amperes  can  be 
checked  at  full  load  by  timing  one  unit  on  the  counter — 

KW.   =   3,600/time  of  one  unit  in  sees....     (5) 

The  KW.  are  got  by  multiplying  the  amperes  by  a 
thousandth  of  the  supply  voltage.  By  a  combination  of 
these  two  stop-watch  tests,  a  dial  run  is  rendered  uimecessary 
altogether. 

Some  of  the  commutator  type  of  meters  give,  on  the 
counter,  the  number  of  revolutions  of  the  disk  corresponding 
to  one  watt-hour  or  KW.-hour.  These  meters  can,  there- 
fore, also  be  tested  by  stop-watch. 

Units  =  amps,  x  volts  x  secs./l,000  x  3,(500     (G) 
Revs,  per  unit  =  number  of  revs,  taken/units...     (7) 
This  figure  can  now  be  compared  with  that  given  on  the 
meter.     If  greater,  the  meter  is  fast,  and  vice  versa. 

E.fi;  8   revs,  per  watt-hour.      By   stop-watch    126    revs. 

in  48  sec. 

Amps.  =  5-0.  Volts  =  240. 

"Watt-hours  =  .")  x  240  x  48/3,600  =  16-0. 

Revs,  per  watt-hour  =  126/10  =  7-9. 

Error  =  minus  1-25  per  cent. 

This  meter  is  therefore  slow,  and  should  be  adjusted  slightly 

to  make  it  read  correctly. 

After  the' first  series  of  tests  it  will  be  found  that  the 
meter  is  in  one  of  the  following  classes  : — 

1.  All  loads  from  full  to  iVth  within  plus  or  minus 
25  per  cent. 

2.  All  loads  uniformly  high  or  low. 

3.  Difference  of  more  than  .J  per  cent,  between  full  and 
iVth  loads. 

4.  Meters  that  are  sticking  on  1  per  cent,  of  their  rated 
full-load  current  capacity. 

1.  This  case  is  easily  disposed  of,  since  the  meter  is 
within  B.  of  T.  limits,  and  can  be  passed  for  stock. 

2.  To  illustrate  the  term  utiiformJi/,  we  will  imagine  the 
following  test  results  : — Full  load,  plus  12  per  cent. ; 
j-load,  plus  10  per  cent. ;  -^jjih  load,  plus  9  per  cent. 
Here  we  have  a  difference  between  full  and  I'ijth  loads  of 
lesi<  than  ."1  per  cent.,  and  we  see  that  if,  by  some  means,  we 
can  alter  the  speed  the  meter  will  be  a  good  "  pass." 

In  the  case  of  the  modern  mercury  meter,  the  best  way 
to  adjust  it  is  that  of  "  wheeling."  This  means  that  one 
of  the  wheels  in  the  dial  train  known  as  the  change  wheel 
is  removed,  and  another  substituted  in  its  place,  with  more 
or  fewer  teeth,  as  the  case  may  be.  The  speed  of  registration 
varies  inversely  as  the  numbers  of  teeth  in  the  change 
wheels. 

New  wheel  =  old  wheel  x  average  test  result/required 

result (8) 

So  in  the  foregoing  test,  if  the  old  wheel  had,  say,  74  teeth. 

New  wheel  =  74   x   110-5/100  =  81-8. 

Where  decimals  are  involved,  as  above,  the  lower  number 
?if  teeth  is  taken,  to  be  on   the  safe  side  for  the  department. 
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After  changing  the  wheel,  a  new  constant  must  be  calcu- 
lated, or  ascertained  from  the.  constant  cartls  supplied  by 
the  makers. 

New  constant  =  old  const,  x  old  wheel/new  wheel.  (',') 

On  retesting,  this  meter  should  pass  all  right. 

A\''ith  the  commutator  type  of  meter,  adjustment  is  got 
by  altering  the  resistance  of  the  shunt  circuit.  By  increasing 
the  resistance  of  the  shunt  circuit,  more  current  is  forced 
through  the  fine  wire  of  the  rotating  coils,  and  so  greater 
speed  is  got,  the  speed  depending  on  the  strength  of  the 
current  in  the  coils.  After  a  little  practice,  the  meter 
tester  can  tell  exactly  how  much  to  move  the  sliding  con- 
tacts on  the  shunt  for  any  required  result. 

o.  Often  on  testing  a  meter  we  get  results  somewhat  as 
follows  : — Full  load  +  2  per  cent.  :  }  load  -I-  7  per  cent.  : 
I'ij  load  -I-  S  per  cent.  Here  there  is  a  difference  of  (i  per 
cent,  between  top  and  bottom  loads,  and  it  is  obviously 
useless  to  "  wheel "  this  meter  straight  away,  since,  on 
retesting,  one  load  would  not  be  within  the  B.  of  T.  limits. 
In  the  mercury  meters  it  is  sometimes  possible  to  lessen 
this  difference  between  top  and   bottom-load  results,  accord- 
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iiig  to  the  construction  of  the  meter.  Thus  we  have 
magnets  acting  on  brake  disks  which,  if  lowered,  slow  up 
the  meter  at  all  loads,  but  more  enpecial/i/  the  bottom  load. 
There  are  other  devices,  such  as  shunt  magnet  bars,  &c., 
whiih  have  much  the  same  effect.  Instructions  are  issued 
by  the  makers.  So  it  is  possible  to  "  (;lose  up)  the  error 
curve  "  to  Che  extent  that  will  allow  of  "  wheeling."  If 
there  is  a  pronounced  slowing  up  of  the  meter  from  full  to 
,'fjth  load,  there  is  probably  a  mechanical  fault,  and  the 
meter  siiould  be  examined  to  make  sure  that  everything  is 
free. 

i.  This  class  also  includes  those  meters  which  may  not 
have  moved  at  all  during  the  test,  which  is  possible  where 
..  a  large  number  of  meters  are  being  tested  at  the  same  time. 
Make  sure  that  the  locking  device  for  the  mercury  bath  has 
been  freed,  and  also  that  the  change  wheel  is  not  too 
deeply  in  gear.  No  difficulty  should  be  met  with  in  getting 
all  meters  to  start  with  1  per  cent,  of  their  full-load  cur- 
rent, and  no  meter  should  be  passed  which  fails  in  this  test. 
Cracked  jewels  are  a  not  infretjuent  cause  of  "sticking." 

It  is  most  important  that  the  correct  constant  of  the 
meter  should  be  entered  on  the  test-card,  and  where  the 
meter  has  been  tested  by  dial  run  only,  the  constant  should 
be  checked  by  putting  a  known  current  through  the  meter 
and  taking  a  stop-watch  test,  when  the  constant  can  be 
found  from  formula  (3).  A  convenient  test  is  to  take  the 
same  number  of  revolutions  as  there  are  amperes  passing, 
when  the  seconds  will  give  the  numerical  value  of  the 
constant.  This  should  be  compared  with  the  value  for  the 
given  wheel  in  the  constants- book^  and,  if  within  2  per  cent, 
of  it,  the  riiliit'  ill  the  huok  should  be  entered.  In  any  given 
c;ise  the  meter  constant  can  be  calculated  from  examination 
of  the  gearing.  The  figures  represent  the  numbers  of  teeth 
on  the  wheels,  and  the  28  wheel  records  one  unit  with  every 
revolution,  being  connected  to  the  1/10  unit  dial.  Say  the 
meter  is  of  100  amperes  capacity,  voltage  240 — 

Units  per  hour  =  100  x  240/1,000  =  24-0 

Units  per  sec,  =  24/3,600  =  rev.s.  per  sec.  of  28  wheel 

Armature  speed  =  (24/3,000)  x  (28/112)  x  (80/1)  x  (65/8) 

=  1-08  revs,  per  sec. 

Const.  =  amps,  x  sec./revs.  =  100  x  1/1-08  =  02-32. 

Stop-watf-h  tests  should  always  be  made  when  testing  on 


site,  since  they  are  speedier  antl  more  accurate.  A  test-card 
should  be  enclosed  with  every  meter,  giving  number,  date  of 
test,  and  constant,  &c.  Besides  this,  the  results  of  cNcry 
meter  test  should  be  properly  recorded,  and  kept  in  the  test 
room  for  reference.  Kvery  meter  should  be  given  a  depart- 
ment number,  which  in  itself  will  show  the  capacity  of  the 
meter — 

Jleter  Xd.  =  173/2.'.-240. 
Here  the  real   reference  number  is  173,  but  we    in     ii  - 
told  it  is  a  2J-amp.  2tO-volt  meter. 


TAUNTON'S     NATIONAL     KITCHEN. 


^\'e  described  a  fortnight  ago  the  electrically-eiiuipped 
canteen  that  has  been  put  down  for  the  benefit  of  the  work- 
people in  a  rolling  mill  near  Birmingham,  and  we  now  have 
pleasure  in  giving  some  details  and  illustrations,  for  which 
we  are  indebted  to  ilr.  A.  J.  Howard,  borough  electrical 
engineer,  regarding  a  similar  enterprise  at  Taunton.  This 
time  it  is  a  National  Kitchen  and  Restaurant  which,  on 
Tuesday,  December  12th,  was  formally  opened  by  Mr.  AV. 
Bateson,  the  deputy  director  of  National  Kitchens.  With 
regard  to  National  Kitchens,  Sir.  Bateson  explained  in  his 
speech,  certain  things  were  essential  in  order  to  make  them 
a  success.  The  first  essential  was  that  the  kitchen  should 
be  conveniently  situated,  the  premises  must  be  light  and 
airy,  and  there  must  be  cheerfulness,  as  they  saw  there  that 
day.  The  whole  equipment  must  be  of  the  best  possible 
kind,  and  such  as  would  enable  them  to  exercise  economy. 
The  staff  must  be  properly  attired,  and  the  duties  must  not 
be  performed  in  a  perfunctory  way.  They  must  also  see 
that  the  portions  of  food  which  were  given  were  ample,  well 
cooked,  and  of  a  nourishing  kind.  With  those  factors  there 
was  no  reason  why  a  National  Kitchen  should  not  be  a 
success. 

.\t  the  invitation  of   the  Mayor  (Alderman   11.   .1.   Van 
Trump),  about  6.5  pei-sons  sat  down  to  an  excellently  cooked 


Fig.  1. — Dining  Room. 

four-course  luncheon,  served  by  the  kitchen  staff',  whicli  did 
credit  to  Miss  Robertson,  the  supervisor,  and  the  staff. 

The  whole  of  the  cooking  apparatus,  including  the  boiler 
for  heating  water  for  all  purposes,  is  electric,  and  com])rises 
the  following  :— Two  standard  roasting  ovens,  each  capal)le 
of  cooking  100  lb.  of  meat,  and  one  grill,  by  Messrs.  Belling 
and  Co.  One  steaming  oven,  one  20-gallon  boiling  pan 
for  vegetables,  one  14-gallou  boiling  pan  for  milk  puddings, 
one  12-gallon  boiling  pan  for  soups,  &c.,  and  one  hot 
cupboard,  by  the  Jackson  Electric  Stove  Go.  There  are 
also  three  •' Arora  "  boiling  riugs  and  a  ••  Tricity  "  oven, 
which  is  nsed  as  a  hot  cupboard  in  the  restaurant. 

Fig.  1  is  a  view  of  the  dining  room,  showing  the  Imt 
cuplioard  to  the  right.     Fig.  2  shows  the  steaming  om-m. 
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together  witli  ihe  vegetable- lioilin^'  pan,  to  the  left,  and  a 
orrill  ill  the  extreme  right-hand  corner  :  while  in  tig.  8  are 
seen  one  of  the  roasting  ovens  and  two  of  the  Vioiling  rings. 
The  water  boiler  was  designed  by  Jlr.  .\.  .1.  Howard, 
l>orough  elet'trical  engineer,  and  was  bnilt  by  the 
stiirt"  of  the  electricity  department.  The  heating  elements 
are  composed  of  spirals  of  chrome-nickel  alloy  immersed 
directly  in  the  water  in  an  ordinary  40-gallon  galvanised 
t^mk,  which  is  covered  with  non-coudncting  material,  and 
for  which  a  high  efticiency  is  claimed,  "practically  1U()  per 
tent."     The  elements  are  easily  replaced.     It  h;is  Ijeen  in 


-Steaming  Oven  and  Boiling  Pans. 


single  ciuiueiit  has  failed  ; 
There  are  si.x  spirals,  the 


use  since  Octoter  ttli,  and  not  ; 
it  has  given  entire  satisfaction. 
total  loading  being  10  k\v. 

Each  piece  of  electrical  apparatus  is  fitted  with  pilot 
lamps,  and  it  is  proposed  to  fit  ammeters  as  well.  In  the 
week  ending  December  ].^)th,  3,000  portions  of  food  were 
served,  the  consumption  of  electricity  for  the  week  being  as 
follows  :  —Hot  cupboard,  ovens,  and  boiling  rings,  ;->85 
unite  ;  vegetable  and  soup  boilers,  imluding  the  liot  cup- 
board  in  the  restaurant,  l-'2  units  :  milk   boiler,  steaming 


Fig.  3.— Roasting  Oven  and  Boiling  Rings. 

oven,  and  grills,  140  units  ;  and  the  water  boiler,  358  units. 
Since  the  kitchen  was  opened  for  public  use  on  October  4th 
last  it  has  been  a  complete  success,  and  we  are  glad  to  learn 
that  the  number  of  patrons  is  steadily  increasing. 

In  the  opinion  of  the  Food  Controller  the  National 
Kitchens  have  tilled  a  public  need.  There  are  now  in 
London  between  bi>  and  (iO,  and  throughout  the  provinces 
from  700  to  800.  The  Food  Department  contemplates 
their  becoming  a  permanent  system,  and  is  prepared  to 
make  a  grant  of  25  per  cent.,  and  a  loan  of  75  per  cent, 
free  of  interest  for  10  years,  of  money  required  by  local 
authorities  desiring  to  set  up  new  or  additional  kitchens. 


THE     USE     OF     HIQH-PRESSURE     AND 

MIUM-TEMPERATURE     5TEAM     IN     LARGE. 

POWER     STATIONS. 


t)N  Mcnilay,  IXxruibor  '.)th,  Mr.  .1.  H.  Suaw,  .V.M.I.E.K.. 
'read  hi.s  iKipoT  (an  abstract  of  which  a|>i>ca,ied  in  <iiir  issu.' 
of  .July  JOth,  1!)IS)  at  NVwca*itlc-ui>on-Tyuc.  hoforo  tin-  Nomu- 
Kasti;i;n  Ci:nthi:  of  the  Institution  ok  "Ei.f.ctfucai,  E.MiiNKKMs. 

Mr.  .1.  W.  Jackson  oixMiod  t/ho  discussion,  .raying  the  .suIj- 
ioct  wa.s  a.  ditiicult  one  to  di.scuss,  for  they  had  so  little  ex)v>ri- 
ciiec  to  go  upon.  He  niised  a  ix>iiit  a.s  to  Schedule  II.  which 
(,'ave  a.  st«iin  i))c.s.surc.  at  the  tiu-biiu'  of  "210  \>cr  sq.  in,  and 
the  eteaui  consul nptiion  as  'J.-16  jior  Kw.-liour.  This  ai>iK'areil 
t<,H)  optiiniJBtic.  At  the  sjinic  time,  he  thought  the  fi),'ure.s  fi.i- 
.")00  lb.  pivssure  a-ppeaa-cd  reasonahlo;  Init  the.  (.UHorenco  lie- 
IwecM  the  two  (•(>lami\s  was  le,ss  than  they  iiii;;ht  have  <'X- 
pect*?d.  As  to  the  steam  coiisuinption  .shown  ni  Scheilule 
III.  which  gave  11.1  lb.  of  steam  )H'r  KW.-liour  on  the  bus- 
bais.  .tr)  far  as  he  had  .hmvi  that  wa.s  aliout  the  con  su  in  i  it  ion 
that  they  exptH-tod.  .V.s  to  iuaint.eiiaaR-e  charges,  it  apiH'aii'd 
111  hiiu  they  weir  going  through  the  pioneer  wmJc  through 
which  thoy  wont  wlicii  tliey  pu.s.s<'ii  IVoni  l.jU  to  'iUH  lb.  jues- 
suie.  He  instanced  pi|>c-covering.  when  tlu\v  got  to  u  tcm- 
jierature  of  650  or  so  it  wa.s  difficult  to  keep' the  pipe  cover 
ing  oil :  it  ."eeiiicd  to  (iis-int'Cgraito.  and  to  rc<|uire  reiu'wing  in 
three  or  four  yciirs'  tiuie.  The  (|U(Vti(/ii  of  tcmiK'ialuie  also 
raised  the  lK>int  a.s  to  whether  they  iiad  b»und  tlio  best  mate- 
rials for  the  construction  of  valves,  \-e.  As  to  the  picsc'iiieo  of 
oxygen  in  feed  water,  he  did  noit  ipiite  see  why  there  .slioiiM 
be  inoic  difficulty  in  that  re;iard '  with  high  pre.".suie  than  in 
iow  pressure,  lie  critiei.>-eid  the  sugges'(<'d  ua-  of  la.p-wehleil 
l>il)es.  He  mentionod  that  his  ririii  was  constnii-tiiig  a  large 
power  .sUitioii  on  the  Xoi-th-Ea.sC  Coairt  of  7U.0(i(l  kw.  caiia- 
city  witJi  a  pressure  of  150  lb. 

Mr.  .\.  H.  Law  said  th.at  in  18i)i)  his  firm  anticipated  the 
possibility  of  the  u.se  of  higli  prc^-su re ,  so  far  as  putting  douii 
a  boiler  to  generate  at  liuO,  and  a  superheater  for  700  or  WK) 
deg.,  a]tIiough  they  never  used  tho.sc  high  temi>ea'atiiiics  ex- 
cept on  one  exix>rimont<il  turbine,  a.  tsindeni  turbine,  but 
the  ro-stilts  were  not  of  a.ny  i>nict'iciil  )nt-cMx\st. 

Mr.  Dowsing  thought  that  in  actual  i>iactice  .steam  wa.s 
more  officieot  than  gas;  a  way  might  be  found  out  of  the 
difficulty  raised  by  the  author  a.s  to  the  loss  in  converting 
water  into  vapour  by  re  heating  the  .steani.  'Hiat  might  jnove 
a  very  gix)d  .solution. 

Mr.  Shaw,  replying  to  some  >*(  the  points  raii.sed.  said  the 
figures  given  in  Schedule  H  a.s  to  the  .ste.nan  consumption  of 
'.l.fii  lb.  per  KW.diour,  at  '215  lb.  pressure,  were  given  by  two 
or  throe  turbine  manufaotureirw  as  ix>ssible  and  leasonalile  if 
purehaeors  were  willing  to  )>:iy  the  price.  As  to  5lH)  II).  jiros. 
sure,  he  had  got  no  informaition  at  all.  and  had  worked  the  re- 
sults out.  He  did  not  think  any  of  tliein  need  fear  the  question 
of  maintenance  co.stssofar  as  pressure  wa^  concerned  ;  iff  there 
were  any  ti'ouble  it  would  be  due  to  tennieratui-e;  with  the 
two  combined  they  might  have  some  difficulty.  He  did  not 
mean  to  suggest  there  was  jiny  more  air  in  the  tondensate 
.■it  the  higher  pressure  than  a.t  the  lower,  but  they  had  to 
remember  tJia-t  chemicals  w'oiv.  more  <^HKily  I'ormeil  .^.t  flu' 
liighei'  torn [leratu res;  furthermore,  a'n  .-ibsolutely  pure  wafer 
condeiisat-i^  had  a  greater  aflini.ly  for  iiir  than  a-  condensate 
perhaps  mixed  uitli  to«  n  water.  With  i-egard  f<i  the  nipiiit.'. 
before  lf)IJ  he  did  not  think  cold-drawn  piix's  coiilil  be 
b  light  over  1(1  in.  iXow.  he  thought,  tliev  could  get  J'i-  or 
1  l-in..  but  not  eold-drawu,  so  that  they  had  to  ucccpt  the 
hi.p-weided  I'iping. 


DIESEL     ENGINE      USERS'     ASSOCIATION. 


.\t  a  meethig  of  the  Association  on  November  'itith,  »  di.scus 
sion  took  pla<-o  on  a  paper  read  at  the  previous  meeting  by 
Mr.  James  Eichaudson  on  "  The  Semi-Diesel  Oil  Engine." 
(See  Etiic.  Rev.,   p.  413.   November  8th,  1918.) 

Mr.  George  E.  Windeler  took  exception  to  the  title  of  the 
paper,  as  he  failed  to  se<3  w'hy  the  engine  particularly  re- 
ferred to  was  called  a.  "  Semi-Diesel  "  engine.  In  the  inatt<M- 
of  friction,  he  failed  to  see  why  so  many  piston  rings  were 
con.siderod  necessai->-.  The  design  of  piston  rings  w^as  mwt 
important,  and  experience  in  aero-engine  design  had  proved 
that  the  friction  due  to  the  pLston  rings  absorbed  the  major 
portion  of  the  engine  friction.  A  narrow  ring  with  only 
small  amount  of  spring  was  the  best.  In  the  matter  of  fuel 
economy,  this  was  higher  in  the  Diesel  tlian  in  the  semi- 
Diesel,  and  there  w^as  less  "  blowing  down  "  of  the  ga-ses. 
with  less  wear  and  tear  in  the  pajts  of  the  engine,  lie  could 
not  see  the  reason  for  'Mi-.  Eicha.rdson's  statement  that  the 
inechainical  efficiency  of  the  semi-Diesel  wa.s  greater  than 
that  of  the  Die.s<-!.  particidarly  as  it  had  a  fixed  ratio  to  tho 
fuel  consumption.  T)ie  great  advantage  of  the  Diesel  engine 
wa.s  its  high  economy  down  t<)  half-load  and  its  cajiacity  for 
burning  heavy  fuel  oils.  In  the  matter  of  lubrication  theoe 
were  difficulties  with  the  use  of  tar-od  fuel,  as  it  was  an 
enemy  to  lubricating  oils.  Hot  bulbs  did  not  appeal  to  him 
for  high  powers.  Good  results  had  been  obtamed  from  the 
use  of  aluminium  alloy  pistons. 

Mr.   T.   C.  Tbomsen   considered   the  question  of   clearaaoe 
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with  aluminiuin  pistons  to  be  of  great  importance;  he  thought 
that  a  very  viscous  lubricating  oil  was  necessary,  and  re- 
miirked  that  he  could  not  understand  how  the  spray  could 
'  too  fine.  He  expressed  the  opinion  that  much  useful  re- 
iich  -nork  could  still  be  carried  out  in  the  direction  of 
iiulardisation  of  qualities  of  fuel  oil  for  various  types  of 
cn.uiiies,  and  with  this  end  in  ww  he  thought  that  more 
cooperation  between  the  engine  builders,  users,  and  fuel-oil 
ina.nufacturers  would  be  useful.  He  pointed  out  that  the  use 
of  a  suitable  lubricating  oil  would  considera^ily  assist-  in 
<leariiig  away  the  carbon  deposit  inside  the  engine  due  to 
excessive  temi.>e.rature  of  the  hot  bulb,  and  he  stated  reasons 
ill  supjxirt  of  his  preference  for  a  compound  lubricating  oil 
for  sudi  purposes. 

-Mr.  Guv  B.  rETTER  looked  forward  to  a-  great  future  for 
(he  semi-Diesel  engine,  and  referred  to  the  rapid  progress 
which  had  been  made,  pai-ticularly  in  .America,  in  conner- 
tion  with  the  use  of  such  types  of  engine.  He  refeiTed  to 
the  small  difference  in  fuel  economy  between  the  Diesel  and 
the  .semi-Diesel  engine,  and  to  the  greater  simplicity  of  the 
la.tter  type. 

ijieut.  .'V.  J.  MACK.4Y  gave  particulars  of  expei-iuients  which 
lie  bad  carried  out  with  a  special  form  of  cylinder  head  with 
which  he  obtained  a  higher  mean  effective  pressure.  He  coii- 
sideiHHl  tlrat  the  spray  could  certainly  be  too  fine;  he  had 
fxperimeuted  with  sprays  of  all  degrees  of  fineness.  He  spoke 
very  favourably  of  his  experience  with  pistons  of  an  alumi- 
nium alloy. 

Lieut.  J.  L.  CaALOXEii,  R.E.,  considered  that  pre.ssure  was 
the  governing  factor  in  distinguishing  between  the  Diesel 
and  the  semi-Diesel  type  of  engine.  In  the  mattor  of  design, 
the  semi-Die^:^!  type  was  tending  towards  the  Diesel  type  of 
engine.  He  considered  the  water  injection  device  to  be  bad 
practice;  it  had  now  been  to  a  great  extent  eliminated.  In 
regard  to  fuel  consumption  he  thought  that  to  a  great  extent 
this  was  a  question  of  the  class  of  fuel  used.  He  did  not 
agree  with  the  author's  statement  tha.t  the  satisfactory  fuel 
tH-onomy  attained  in  the  semi-Diesel  U\te  of  engine  was  duo 
to  the  fact  that  the  cycle  of  operation  was  nearer  to  the 
explosion  cycle  than  to  the  constant-pressure  Diesel  cycle. 


NEW    ELECTRICAL    DEVICES,    FITTINQS, 
AND  PLANT. 

Readers  are  iiirited  to  mbrnU  particulars  of  new  nr  improreJ 
devices  and  apparatus^  which  will  he  published  if  considered  ot' 
suficient  interest. 

Simulation   of   Daylight. 

The  accompanying  illustration  (fig.  1)  shows  a  very  inter- 
esting example  of  illumination  employing  concealed  soui'ce 
of  light,  and  giving  an  excellent  reproduction  of  daylight 
window-lighting  effect  at  the  Oafe  Cairo,  Dublin.  It  should 
1)0  noted  that  the  room  shown  is  entirely  undergi-ound  with 
entire  absence  of  daylight.  For  the  lighting  100-watt  half- 
\yatt  type  Mazda  lamps  ai'e  used,  equipiied  \vx\h  X-ray  re- 
fiectors  placed  outside  the  windows. 


p 
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B.T.H.    "  Eiracta  "    Lanterns. 

The  impoi-tant  requisite  for  the  effective  use  of  half -watt 
type  lamps  is  scientifically  designed  hghting  equipment.  The 
British  Thomson-Hocsto.v  Co.,  Ltd.,  of  Mazda  House,  77. 
Upiwr  Thames  Street,  E.C.  1,  is  therefore  yery  timely  in  its 
announcement  of  its  new  types  of  street  lighting  lanterns — 
the  "  Efracta  '"  and  "  Diftracta  "—both  scientifically  designed 
for  use  with  half-watt  type  lamps. 

The  illustration  (fig.  2)  shows  the  "Efracta"  lant.eni 
in     its     open     i>(j>ition.         Tliis     lantern     is     of     substau- 


Fii;.  1. — D.wLiGHT  Lighting  Eikect  at  Cafe  Cairo.  Duuli.v. 

Tlie  light  1-  lluown  uiion  white  millboard,  from  which  it 
is  ictli>ited  thriuigh  the  aictic  glass  of  the  dummy  windows, 
proflucing  the  cllecl  of  morning  sunshine  which  is  veaw  pleas- 
ing. The  hanging  lanterns  shown  are  for  use  at  midnight 
m  the  eVent  of  dances,  when  the  daylight  effect  is  not  de- 
f.ixed 

The  whole  installation  is  an  excellent  example  of  effective 
dlummatmg  enpineeiing  work,  producing  unusual  resuits 
in  a  very  natural  way,  and  giving  a  most  artistic  and  attrac- 
(ave  effect  in  interior  illuminafon.  The  installation  was  de- 
signed by  the  illuminating"' engineering  department  of  the 
British  Thomsov-Houston-  Co..  Ltd. 


Fig.  2.— B.T.H.  ■Eiracta'  Lantern  (oi'in"). 


tial  cast-iron  cou»truotioii.  thoroughly  weather  and  storm 
proof,  aud  is  adjustable  so  that  varying  sizes  of  lamps  can 
be  fitted  and  adjusted  in  focns  in  the  refractor.  I'he  lantern 
is  equipped  with  the  latt^st  type  of  holophane  prismatic  bowl 
(or  band)  refractor,  which  provides  the  most  effective  com- 
bination   for   seeming   the   wide   angle   light   distribution    rc- 
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-Characteristic  Light  Distribution  of  Lantern, 
with  HoL0PH.iSE  Bowl  Refhactob. 


quired  m  street  hghting  service.  Fig.  3  shows  the  eharac- 
tea-istic  Light  distributioa  given  by  this  lantern  with  holo- 
phane bowl  refractor. 

The  illuminating  engineering  department  of  the  B.T.H. 
Co.  has  given  si>ecial  attention  to  the  problems  of  street 
lighting,  and  is  willing  to  a-ssist  all  public  authorities  and 
engineers  in  the  preixiration  of  up-to-date  plans,  data,  ifcc, 
for  street  or  other  hghting  installations. 

Copies  of  the  new  list.  No.  1(M01-10.\/B,  wiU  be  furnished 
ou  request. 

A   Novel  .\rc  Lamp. 

We  learn  from  the  Daily  Telegraph  that  a  fmlher  develop- 
ment in  arc  projection  was  recently  exhibited  in  this  coun- 
try. It  is  the  invention  of  a  Fi'enchman,  M.  Garbarlni,  and 
has  in  small  sizes  found  considerable  appUcation  in  kinemato- 
graphic  projection.  But  it  appears  to  have  a  much  vyider 
.scope  of  utilit\-.  In  the  new  lamp,  the  end  of  the  positive 
carbon  is  ceutrally  disix)sed  within'  a  concentric  annular 
copper  ring,  which  constitute.s  the  negative  pole.  This  ring 
is  water  cooled.  Tlie  arc  is  struck  by  a  simple  automatic 
adjustment  bet\yeen  the  positive  carbon  and  the  ring.  It  is 
then  not  concentrate<l  at  a  single  point  an  the  ring,  but 
rotates,  thus  producing  a  central  small  crater  in  the  jxx^itive 
carbon,  aud  at  the  same  time  distributing  tihe  heat  over  the 
lircUQiference  of  the  watei'-cooled  ring.  No  obsti'uctiion  to 
the  beam  of  light  projected  from  the  suiall  intensely  iUnini- 
naled  crater  thus  occurs,  and  the  light  may  be  projected  b> 
any  of  the  uidiuary  methods.  In  a  lamp  of  standard  size, 
with  a  voltage  of  5-5  and  a  current  of  4-1  amp.  or  2.S6o  watfe- 
a  positive  crater  of  17.6  sq.  mm.  is  fonned,  with  a  Ugh't 
intensity  of  1'J.2^.1  decimal  c-indles.  or  70)  c.p.  per  sq.  rpm 
rhe  coolmg  of  the  annular  ring  whicli  constitutes  the  nega» 
tire  pole  is  automatic  by  the  convection  currents  of  quite  a 
.small  quantity  of  water.  The  feed  of  the  positive  carbon  is 
automatic,  and  is  actuated  by  a  mechanism  controlled  by  the 
current  of  a  ■fhermo-couple:  the  overall  weight  is  of  the 
order  of  20  Kilograms  or  4r>  lb. 
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"  Easifix  "  Shade  Carrier. 
The  avuompanyin^  illustrations  show  the  "  EasiKs  Lainlok  ' 
shailc  oarrier.  by  the  use  of  which  the  removal  of  a  shade  for 
cleaninff  and  other  puriwses  is  the  work  of  ii  second  or  two.  aud  it 
is  re-attached  to  the  holder  in  the  same  small  amount  of  time, 
a  mere  twist  or  untwist  of  the  two  little  milled-head  screws  beinsr 
all  that  is  necessary.  The  screws  are  not  visible  from  the  distance 
at  which  holders  are  usually  seen,  and   therefore   no   unsightly 


Fig.  4. — G.E.C.  Shadk  Carkikr. 

metal  part  is  introduced  by  their  adoption.  The  device  should  find 
ready  acceiitance  in  hotels,  offices,  factories.  &c.  Wc  understand 
that  The  General  Electric  Co.,  Ltd.,  of  67,  Queen  Victoria 
Street,  E.G.  t,  have  secured  the  sole  manufacturini,'  and  selliuer 
riphts  of  this  device.  Samples  of  the  carrier,  together  with  fuller 
(Hirticulars,  can  be  obtained  from  the  company. 


LEGAL. 


The  Lighting  of  a  Kefuge. 

,  In  the  Court  of  Appeal  last  week  in  the  case  of  Baldock  v. 
Westminster  City  Council,  the  appeal  of  the  defendants  from 
t'he  decision,  as  already  reported  here,  of  the  Divisional 
Court,  was  dismissed.  The  action,  it  will  be  remembered, 
arose  out  of  a  chajge  of  neghgence  on  the  part  of  the  City 
■CouncU  in  not  having  a  street  refuge  in  Cockspur  Street  pro- 
perly lighted.  The  jury  in  the  County  Court  found  that  the 
defendants  were  negligent  in  faihng  to  maintain  a  danger 
lamp  on  the  refuge;  they  appealed  to  the  Divisional  Court, 
and  failed,  as  they  have  now  done,  in  the  Court  of  Appeal. 

MOTOE  AsSESSJtENT   QOESTIOX. 

I.\  the  Valuation  Appeal  Court,  Edinburgh,  on  Thursday, 
last  week,  an  appeal  of  interest  to  the  electrical  trade  was 
heard. 

Included  in  the  amount  of  £1,151,  which  was  agreed  upon 
a.s  the  valuation  of  the  iron  and  steel  works  at  Craiigneuk, 
near  Motherwell,  in  the  event  of  the  assessor  being  right, 
was  a  sum  of  £i)  fixed  by  the  assessor  as  the  annual  value 
of  two  electric  motors  installed  in  the  works.  The  motors 
:ire  driv™  by  current  purchased  by  the  apiiellants,  the  Etna 
Iron  A-  Steel  Co.,  from  the  Clyde  Valley  Electrical  Power 
Co.  The  assessor  submitted  tliat  the  motors  fell  to  be  in- 
cluded in  the  valuation  in  respect  that  they  were  machines 
for  producing  or  transmitting  first  motive  power.  The  ap- 
l>ellant.s  contended  that  the  motors  neither  produced  nor 
transmitted  first  motive  ixjwer,  and  that  the  first  motive 
|)ower  was  the  electric  power  supplied  by  the  Clyde  Valley 
Tower  Co.  Tlie  Valuation  Committee  for  the  Middle  Wajil 
of  I^auadk  adopted  theassess<tf's  view. 

The  Court  refused  the  api)eal  on  the  ground  that  the  elec- 
tric motors  were  machines  or  plant  for  producing  w  trans- 
mitting first  motive  ix)wer.  Lord  Salvesen  said  that  it  was 
7iot  motive  power  at  aH  until  the  cunent  had  passed  through 
these  motors. 


Transmission  at  140,000  Volts.— The  Consumers  Power 
Co.  has  recently  c/mipleted  a  hydroelectric  plant  in  the  State 
(.f  Michigan,  which,  though  rated  at  only  16,.500  kw.,  is  teing 
operated  with  a.  tran.smission  voltage  nf  140,000  over  »  100- 
rrvjle  \m<i  to  Grand  Eapidb.  savp  the  Ehrhiml  NeiL!>  Genera 
•  mon  IS  at  7^.500  volts,  and  the  7,.500/l40,iXXi  -olt  transformeri  of 
■5,000  K.V.A.  capacity  are  of  Westinehouse  manufacture  On 
.'each  transformer  are  120,000-volt  to  110.000- volt  taps  arranged 
in  5,000- volt,  steps..  The  140,000-vo!t  oil  switches,  which  ara 
type  G.2.  SOO-amp.  units,  ire  aon-automatic.  solenoid-operated 
ini  set  on  conwe+e  foundations.  The  140,000-volt  electrolytic 
lieistning  arre.-ters.  with  their  horn-gap.  structure,  are  also  on 
---jncrete  foundations  and  are  served  by  a  cone-stack  derrick 


CORRESPONDENCE. 

LfUtrt  received  by  us  after  5  P,M.  ON  TUESDAY  cannot  ajipear  iinlil 
the  following  uvek.  Correspondent*  should  forward  their  communi- 
cations at  the  earliest  possible  vu>m»nt.  Ao  letter  can  be  published 
unless  we  hare  the  writer's  navit  and  address  in  our  possession. 

Motor  Problems. 

The  ELECTiiicvL  Review  regularly  reaches  the  small  West- 
Country  town  where  I  am  at  ine.ecnt,  and  I  was  glad  to  read 
Mr.  Pickett's  contribution  on  the  above  subject  in  the  issue 
of  December  (■>th.  I  am  unable  for  the  moment  to  refer  to 
the  Patent  Otlice  records,  but  I  thank  him  for  drawing  my 
attention  to  the  fact  that  the  problem  has  been  attacked. 

His  etatement  that  ray  solution  does  not  overcome  the 
difficulty  is  conect  to  the  extent  that  the  gear  is  not  "  tVml 
pio<,)f."  It  [  remember  aaight,  thei  editorial  mentioned,  or 
implied,  the  u.se  of  a  controller  of  the  banel  t;ype,  fitted 
with  slaint-nvsistance  nobclies.  If  it  is  necessary  to  st<>j> 
--uddonlv  the  qui<-k  movement  of  the  controller  handle  to 
tlie  oil  jMiisition  will  first  of  all  cut  the  shunt  resistance  out, 
jiid  give  ri.>je  to  the  troubles  mentioned.  Now  a  barrel  con- 
troller iiiipUes  careful  or  intelligent  operation;  given  that, 
the  iinaiigement  I  suggested  will  bo  sa.tisf actory ,  esixxaally 
:i«i  the  c(.ntro]lex  handle  is  Mkely  to  be  fte  more  conveniently 
placed  uf  the  two. 

I  gatJier  that  Mr.  Pickett  cam  confirm  that  some  forms  of 
the  llutteiing  i-elay  give  trouble,  and  aan  glad  to  note  that 
oiu'  lonu  at  loBiSt  is  tree  from  criticism.  I  am  still  more 
;.'l;i(l  that  it  is  an  English  production. 

Ernest    F.    ISiillcr. 

I'.iKlport.  Dccmbcr  16lh,  1918. 


Smooth   versus   Undercut   Comrautatur!<. 

I  Iki\c  read  with  very  great  appreciation  your  rcailcis'  n- 
iiia.rk.-i  re  "  undercutting  of  commutator  micas."  .\  certain 
set  of  rotary -converters  with  undercut  micas  gave  no  trouble, 
whatever  as  regards  commutators  when  running  on  a  fair 
load  or  overload,  but  when  by  any  chance  they  were  giving 
no  output,  or  when  a  -neighbouring  station  began  to  motoir 
rheui,  they  at  once  commenced  violent  chattering  at  the 
brushe.>^.  lu  fact,  we  always  regarded  this  as  a  wai-njug  to 
!(X5k  out  for  the  reverse-cmTent  relay  of  the  circuit-breaker 
operating.     Can  anyone  suggest  the  cause  of  thi.s'.' 

D.  r.  B. 

Dicemher  ISUi,  1918. 


NATIONAL     ELECTRICITY     SUPPLY 
(GREATER     LONDON). 


L.isT  week  a  "  Report  on  Pubhc  Control  of  Electricity  Sup- 
ply "  was  isv^ued  by  the  Conference  of  Local  .Authorities 
owning  Electricity  Undertakings  in  Greater  London,  of 
which  Aid.  Duncan  Watson,  M.I.E.E.,  is  chainiuin,  and  Mr.' 
Fred.  Tait,  of  Poplar  electricity  works,  hon.  secretary.  The 
conference  embraces  16  MetropoUtan  boi'ough  councils,  two 
county  borough  councils,  four  borough  councils,  and  l.T 
urban  district  councils  in  the  Metropolit-an  area.  It  is  not 
iiuUcated  to  whom  the  repoiiJ  is  addressed.  As  it  is  a.  lengthy 
document,  we  give  below  an  abstract  of  its  contents  :  — 

The  reiKJrt  first  quotes  the  speech  made  by  the  Pi-iiuc. 
Ministej-  on  .N'ovember  16th  to  emphasis*  the  iniix>rtanc<'  (if 
the  subject,  and  the  conclusions  arrived  at  Ijy  the  Board  uf 
Trade  Commirtee  on  Electricity  Supply.^  Of  the  latt'oi ,  the 
first  two,  pointing  out  the  necessity  of  adopting  the  mo.st 
efficient  methods  and  machinery,  and  of  largely  inr.icasing 
the  amount  of  power  useil  in  industry  are  unrcsinvcdly 
accepted;  the  third,  stating  that  the  supply  to  small  areas 
l>y  sepaiute  authorities  is  incompatible  with  a  technically 
sound  system,  is  ciiticised  on  the  gromid  that  liad  not  the 
largo  nmnber  of  sepiirate  authorities  undertaken  the  supply 
of  electricity  when  it  was  in  its  infancy,  the  present  perfected 
methoils  of  supply  would  never  have  been  attained,  and  tJie 
United  Kingdom  would  have  been  miplacecl  in  the  race  for 
industrial  supremacy.  The  fourth  conclusion,  stating  that 
interconnection  alone  cannot  meet  the  requirement.---  of  the 
situation,"  is  characterised  as  "  meaningless  to  the  iniblic  at 
laj-ge,"  but  it  is  pointed  out -that  the  Board  of  Trade,  having 
recommended  linking-up.  did  nothing  to  enforce  it,  and 
the  report  a<:lds  that  interconnection  will  go  a,  long  way  to- 
wards meeting  the  requirements  if  evolutionary  methods  are 
:idoi>tc<l  to  obtain  the  cheapest  jKissible  .supply..  Tlic  fi.ftli 
i-nnclusion — thai  a  cKinpi'eliensive  system  for  the-  generation 
(if  ojecti'icitv  r,«ii  y  reorga.ni^ied  basis  should  be  estabh.'-he'I  an 
=oon  as  po6able--i;  emphatically  endorsed  as  the  solution  '^f 
the  vital  problems  enunciated  by  the  Prime  Minister 

The  report  states  that  the  municipal  authorities  of  Greater 
London  have  recognised  the  necessity-  of  linkina-up  their 
creneratmg  stations,  and  of  erecting  larce  super-stations  in- 
stead of  extending  existing  sta.tions.  and  it  is  proposed  that  a 
f-entral  a.uthority,  to  bn  known  as  the  "Greater  London 
Electricity  Board,"    shall  be  set   up  to   control   the.s6  super- 
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^ta,tious.  The  Board  ^vill  be  empowered  to  raise  capital 
upon  the  security  of  the  assessable  value  of  the  whole .  area 
ot  supply,  and  all  local  authorities  withm  the  area  will  have 
i'epreseutation  on  the  Board  It  is  proposed  to  transfer  tu 
the  Board  the  compulsory  powers  of  purchase  now  vested 
ic  the  London  County  Counal  and  other  local  authorities, 
and  to  supply  electrical  energy  to  authorised  undertakers  in 
and  adjoininy  the  area,  and  to  railways,  trainways,  Ac.  The 
jxdicy  <jf  the  (Conference  is  to  secure  complote  public  control 
with  the  least  expenditure  of  capital,  and  at,  the  inininuun 
cost  for  the  promotion  of  the  scJienie.  It  is  not  proposed 
ait  the  outiset  to  scrap  existing  economical  stations,  but 
others  would  be  shut  down,  the  future  demands  of  all  exist- 
ing st<itions  taken  over,  and  the  remaining  loads  taken  over 
when  the  existing  plant  becaijio  obsolescent.  It  is  the  desire 
of  the  Conference  to  establish  a  Board  untrammelled  by  the 
burdens  of  capital  expenditure,  in  resjx^ct  of  pn\'ate  interests 
acquired  by  private  enterprise,  and  to  avoid  tiuancial  pitfalls 
.such  as  the  Metropolitan  Water  Botird  and  the  Marylebone 
Borough  Council  fell  into.  Attempts  have  been  made  to  ob- 
tain private  control  of  electricity  supply  in  Greater  Ijondoai 
at  the  cost  of  compromising  with  exi.sting  private  under- 
■  takers  beloa'e  the  tenns  of  their  pi-ovisional  orders  have  ex- 
pired; "  coinpiomiscs  of  fliis  nature  can  only  be  made 
rilhrr  bii  a  huge  expenditure  of  public  money  or  by  exces- 
siee  ciiarges  for  supply  over  a  term  of  years,"  and  caiV? 
«houItl  lie  taken  that  no  such  compromises  are  allowed  by 
legi.slation.  'lire  Conference  desires  that  legislation  shall  be 
set  up  to  ensure  the  economic  use  of  coal  now  and  for  all 
time  by  conti-olling  its  use  both  by  private  individuals  and 
hy  pubhc  utility  undei-takings ;  should  the  individual  be 
re.sti-icted  in  the  use  of  fuel,  the  demand  for  electricity 
would  be  enoiTOousIy  increased,  and  therefore  the  producers 
of  electricity  should  also  be  restricted  in  the  u.se  of  fuel  in 
order  to  obtain  maximum  economy.  Electricity  supply  is 
es.sentially  a  monojx>ly ;  competition  merely  leads  to  increa.sed 
cha.rges  through  the  duplica,tion  of  capital  exix-nditure.  It 
lias  been  suggested  in  I'ecent  reports  that  mixed  boards, 
iVpresenting  public  ownership  aaid  company  control,  are  pre- 
ferable to  aljsolutc  iiublic  control,  because  profits  can,  by 
legiuslatiou.  be  limited  to  moderate  rates,  but  no  Jegi.'jiation 
c;in  limit  capital  expenditure  entered  into  upon  expert  advice 
on  whiili  siicli  profits  would  be  allowalile.  Ca.pital  can  be 
multiplied  to  an  appalling  extent  in  numerous  ways,  as 
exemplified  in  "  the  revelations  recentlx-  publislied  of  the 
financial  opeiations  of  certain  companies  which  have  hithei-to 
Ih^mi  taken  as  a  model  electricity  supply  comljination."  Re- 
cords of  the  cost  of  production  ,sliow  that  iiumicipal  manage- 
ment is  decidedly  superior  to  company  control,  and  the 
public  will  benefit  if  private  interests  are  entirely  eliminateii 
from  the  supply  of  electi'icity. 

Estimates  prepared  by  the  conference  on  the  ultimate  re- 
quirements of  Greater  London  show  that  over  5,QiX),000,000 
units  of  energy  per  annmn  will  be  needed,  on  which  a.  varia^ 
tion  of  one-tenth  of  a  penny  per  unit  means  a  .sum  of 
;t2.(K30,tlOO  per  annum.  The  juimary  object  of  companies  is 
to  maintain  profits,  whereas  that  of  municipalities  is  to  re- 
duce prices  to  the  lowest  ixvssible  degree.  Tlie  average  prices 
ix^r  unit  sold  by  companies  and  municipalities  of  London  in 
the  decade  prior  to  the  outbreak  of  war  show  cUfferences  in 
favour  of  pubhc  control  amounting  in  later  years  to  more 
than  :-i(l  per  cent.  (1913-14  :  Municipal  1.77d.,  company 
S.SSd.;  difference  O.CId.)  The  minimum  rate  for  a  municii>;il 
undert<iking  in  1913-14  was  0.99d.  per  unit,  and  for  a  com- 
pany L09d!,  the  dilTereuce  being  O.ld.;  in  the  latter  case 
the.  supply  waiS  largely  for  traction,  which  was  not  included 
in  the  former.  The  average  price  cliarged  in  London,  which 
has  been  maintained  at  high  rates  by  private  companies, 
has  been  held  up  for  compari.son  with  those  of  the  principal 
cities  of  the  world,  much  to  the  detiiment  of  London,  but 
in  all  such  cx>mparisons  the  "London  traction  supply  has  been 
left  out,  rendering  the  figures  valueless  for  comparative  pur- 
poses. The  operating  costs  in  three  East  London  boroughs 
in  1913-14,  conected  for  the  price  of  coal,  and  compared 
with  those  of  Berlin  in  ]911-1'2,  and  Chicago  in  1911,  cor- 
rected for  "municipal  participation,"  are  given  as;  East. 
Ijondon  0.447d.  per  unit,  Berlin  D.4,54d..  Chicago  0..51d.  Ti-ac- 
tion  supply  is  cheaper  than  general  supply,  and  in  Cliicago 
69  ]>er  cent,  of  the  whole  output  is  used  for  traction,  whereas 
in  East  Ijondon  10  l>er  cent,  only  is  so  used.  "  Tliese  figures 
should  dispose  finally  of  the' argument  that  electricity  can 
be  produced  cheaper  abroad  than  at  home." 

It  is  held  that  although  little  exception  can  be  taken  to  the 
principles  of  the  conclusions  arrived  at  in  tlie  Board  of 
Trade  Committee's  Report,  the  whole  tendency  fif  the  report 
•sewns  to  be  in  favour  of  company  operation  in  ]>reference 
to  public  .control,  and  "the  legislation  recommended  would 
have  the  effect  of  fostering  the  growth  of  huge  indu^liinl 
trusts  of  a  nature  happily  yet  foreign  to  British  industry  "; 
the  report  of  the  committee  recommends  that  large  con- 
sumers be  represented  on  the  District  Boards,  with  one  vote 
for  each  £'200  paid  foi  electiicity,  and  it  is  suggested  that 
any  one  of  the  great  manufacturing  giou]>s  recently  fonnejl 
could  control  the  operations  of  a.  District.  Board,  and  as  the 
number  of  votes  would  be  increased  in  proportion  to  tlie 
price  charged,  "  the  public  would  suffer  at  the  bands  of  the 
tru.st." 

,The  cjist  of  machinery  at  present  in  ui?e  by  municipal 
undertakers  in  Greater  l/indon  is  estimated  at  4J.  millions 
Bterling,  and   "  the  Board   of  Trade  Committee  recommends 


that  this  plant  be  taken  over  by  the  proposed  district  board 
and  placed  upon  the  scrap  heap,-  the  cost  of  this  manipula-r 
tion  10  be  charged  to  capital  account,  and  paid  for  by  motiey 
raised  at  certamly  not  less  than  5  per  .cent.,  but  probably 
lH  pel  cent,  or  ti  per  cent  ,  -whereas  on  an  average  the 
Lirigmal  loans  were  raised  at  3i  per  cent."  Whilst  m  some, 
instances  an  increase  in  capital  ciiarges  would  be  more  than 
repaid  by  decrea,se  in  operating  costs,  man>  undertakiniJS 
could  continue  to  generate  under  existing  conditions  at  a. 
chea.per  raite  than  could  possibly  be  a,dopte<l  by  the  propcK^d 
ihstnct  boards;  therefore  it  is  essential  that  these  ataitions 
should  be  utilised  during  their  economic  life.  Schemes  "  in 
embryo  "  for  the  utilisation  of  existing  steam-raising  plant 
and  buildings  as  ccnti:il  lii%)t  siip|ily  stations,  with  a  certain 
amount  of  electricity  _.  nn^iii  d  ;i.s  a  by-product,  are  referred 
to,  and  it  is  urged  tliat  the  generation  of  electricity  with 
.steam  produced  b.\  refus<^  destruction  should  l>e  continued, 
whereas  the  Boivrd  of  Trade  Committee  ha.'i  dehberately 
ignored  this,  in  spite  of  expei-t  advice.  Under  the  new  hous- 
ing schemes  under  considera.tion  of  the  Reconstruction  Com- 
mittee, the  supply  of  hot  water  to-  private  usei's  is  consiidered 
essential  to   public   health. 

The  question  of  coal  eonsei'vation  is  next  dealt  with,  and 
it  is  suggested  tba.t  if  a  combined  .system  of  power,  light, 
and  heat  distribution  were  adopted  through  tlie  medium  of 
electi'icity  and  water  an  the  lines  indicated,  and  re.'rtriotion 
placed  on  the  u.se  of  coal,  the  aesei-ves  of  the  country  would 
last  another  2,000  years. 

The  conference  concludes  ; — Tliat  agricultural  prosperity, 
improved  transportation,  industrial  power,  increased  wages. 
improved  conditions  of  labour,  and  the  health  of  the  people 
are  inseparably  bound  up  in  the  development  of  electricity 
supph'  under  public  control.  Greater  London  and  its  imme- 
diate neighbourhood  must  l.>e  recognised  as  a  "  district."  and 
provided  with  a.  district  board  appointed  by  the  i)eo)>le. 
financed  on  public  security,  and  operated  for  the  benefit  of 
the  people  only.  The  cheapest  po-^-sihle  .supjily  of  electricity 
is  absolutely  essential  to  the  development  of  Greater  London 
as  an  industrial  area;  and  cheapness  can  be  obtained  under 
))ublic  control  only,  unhampered  by  watered  capital.  Eacli 
cla-usie  of  the  Board  of  Ti'ade  reix>rt  sliomld  be  \\-eighe<l  .care- 
fully before  acceptance.  Regard  sliould  be  had  In  tin-  distri- 
bution of  heat  from  a  central  source.  The  iiim1i1,-iii  sli,,iild 
not  be  considered  as  a  jWirty  que.stion.  Compnini.-c  means 
inordinate  capital  expenditure,  and  consequently  excessive 
charges  for  supply.  Coal  .should  be  con.served  by  lestrictiiig 
its  use.  Electricity  supply  is  essentially  a  monoixily.  and 
should  not  be  exploited  for  gain.  Some  of  the  mo.sit  ini- 
poi-tant  recommendations  of  the  Board  of  Trade  Committee 
leave  the  door  open  for  financial  trusts  of  foreign  origin. 
Under  .public  control  in  London  piwluction  has  invariably 
lieen  at  a  lower  average  chajge  thaiU  under  company  control, 
and  in  i^arts  of  Ix>ndon  the  rates  have  been  lower  than  in 
Chicago.  Existing  plant  should  not  be  scra.pfied  beca-u.^e  in- 
efficient, but  retained  where  po.s.sible  for  central-heat  pro- 
duction., and  the  generafion  of  electricity- as  a  by-producf. 
Public  control  of  electricity  supply  in  Clreater  l,i>nd(.n  wnnld 
do-much  towards  consersing  the  coal  of  the  (■iiiniti\. 


A     PHCENIX     DYNAMO     CELEBRATION. 

A  GBRAT  social  and  reunion  of  employes  and  ex-employes  of 
the  Phoenix  Dynamo  Manufacturing  Co.,  Ltd..  Bradford, 
took  place  on  Friday  evening  af  the  works.  The  vaaioiis 
buildings  of  the  large  establishment,  as  well  as  the  enti-ances 
and  the  pas.sages  through  the  yai-ds  to  the  different  places 
of  entertainnient  were  lavishly  deeoi-ated  by  coi-dons  of 
coloured  electric  hghts  and  masses  of  bunting.  Hags,  holly, 
and  flowers.  The  whole  place  was  transfonned  to  a  degi-ee 
beyond  the  imagination  of  all  except  those  who  had  had  the 
snpennsion  of  the  entire,  .work.  The  affair  was  organised  by 
the  finii,  of  which  Mr.  P.  J.  Pylnis,  O.B.E..  is  the  managing 
director,  and  the  staff.  The  attendance  numbered  some- 
where about  4.0(K),  many  of  the  guests  being  in  fancy  dress, 
in  connection  with  which  prizes  were  ultimately  given.  One 
of  the  mo.st  noteworthy  features  of  the  occasion  was  the 
way  in  which  plant  and  productions  had  been  cleared  out 
of  the  way  to  allow  unhampered  freedom  of  movement  of 
the  great  crowd  of  pleasure-makers.  The  9.2-in.  shell  shop, 
which  was  the  hall  of  assembly,  and  the  centre  of  games 
and  mu.sic.  and  the  A.V.  metal  shop,  which  became  a, 
spaeious  ballroom,  presented  wondeiful  kaliedo.scopic  pictures, 
what  Willi-  the  ma.=s(^d  decorative  effect  a.nd  the  happy  throng. 
The  event,  which  commenced  at  6.00  and  continued  until 
2  a.m. — ■s\-hen  there  was  a  special  .service  of  tramca.rs  to 
various  part  of  the  city — was  held  for  the  purpose  of  cele- 
brating the  end  of  hostilities  and  of  the  need  for  further- 
production  of  shells.  The  aircraft  work  of  the  finn.  it 
.iliould  be  menticmed.  is  being  continued.  Refreshments 
were  available  without  charge  in  the  aerodrome  women's 
canteen,  which  has  seating  accommodation  for  about  900  pei- 
sons  at  a,  time,  and  is  inn  by  the  firm  and  the  Young 
"Women's  Christian  .Association  jointly.  The  men's  canteens, 
which  are  under  similar  control,  were  not  in  u.se.  In  the 
.\:V.  erection  sliop  a  concert  and  kinema  entertainment  t^xik 
place,  the  films  shown  being  partly  comedy  and  partly  pic- 
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tures  of  the  firms  work  and  productions,  a  picture  of  the 
Pnme  Minister  beini  received  with  warm  applause  The. 
bands  engaged  lor  the  evening  were  the  Bradford  Police 
IrluitRTv  and  Mi  Brown's  Band  from  Moreeamb©  Towci 
(.nd  Casino,  Mr  Brown  hirnseU'.  one  of  the  best-kpowii 
:iortb  of  England  experts,  beiing  the  niiist<-r  of  cfremoni^s  m 
I  ho  ballroom. 

Mr.  P.  .1.  Pybu.s,  u.-komiug  the  vast  i>a.rly  of  i^iiests  iji  the. 
a<:seiiibly  hall,  expressed  the  grent  pleasure  which  it  gave 
the  directors  and  himself  to  entertain  their  workers 
who  had  collaborated  during  the  great  war  to  help 
in  the  production  of  the  nnmitions  needed  by  the 
.\lliod  troops.  He  thought  he  \\as  correct  in  saying  this 
was  the  most  wonderful  Christnia.^  in  history.  The  war  had 
overshadowed  everything  during  the  past  four  years,  but  it 
wa.s  now  over,  and  over  in  the  right  way.  Mr.  Pybus  spoke 
of  the  wondei-ful  way  in  which  all  departments  of  the 
undertaking,  aJong  with  similar  workers  throughout  the 
counttry,  had  worked  together  to  bring  about  the  triumph  of 
i-ight.  "  He  thought  he  could  fairly  .say,  "Well  done,"  and 
lie  beJieved  that  when  the  soldiers  all  returned  they  would 
.ssiy  the  same.  After  referring  to  the  work  and  productions 
of" the  Phcenix  es-tahlishiuent,  Mr.  Pybus  .said  when  the  ide;i 
of  a  victory  celebration  was  made  it  was  taJicn  up  with 
enthusiasm,  and  it  was  resolved  to  have  a  "  do."  He 
thought  it  would  now  bo  agreed  that  it  was  going  to  be 
"  some  do."  Mr.  Pybus  expressed  the  (inn's  regi'et  that  a 
good  many  of  the  employes  would  now  have  t-o  go  back  to 
their  ordinary  peace-time  occupations,  but  they  would  leave 
ii  great-  lindition  behind  them  which  would  live  for  many 
years.  Though  the  fiviii  w-ere  sorry  they  could  not  find  em- 
Itloyment  for  them  all  just  now,  perhaps  many  of  them 
might  ultimately  return.' 

In  connection  with  the  celebration  a.  special  issue  of  the 
Phcenix  Bulletin  was  is.sued  to  mark  the  gathering.  The 
is.sue  was  profusely  iUu.strated  with  photographs  of  the 
works,  of  the  productions,  of  the  visit  of  the  King  and 
Queen  in  May,  1918,  and  of  the  welfare  arrangements,  and 
with  cartoons,  with  letterpress  describing  the  vaiious  opera^ 
tions. 

Tlie  ti-an.5ifonnation  of  the  gront  workshops  had  been  accom- 
phshed  in  just  over  a  week,  the  clearance  being  necessary 
in  conncc-tion  with  the  future  operations  of  the  undertaking. 
.\rrangoraent.s  had  been  made  with  the  Ministry  of  Muni- 
tions b.v  which,  as  slieU-makiug  w,is  not  now  necessary,  the 
tirm  should  go  on  to  something  more  useful.  AiTangements 
for  the  demobilisation,  at  a  gradual  rate,  of  many  of  the 
war-time  hands  had  already  been  made.  The  people  no 
longer  needed  in  tlie  .-liell  departments  were  got  to  work  on 
the  clearance  of  cej-taJn  of  the  buildings,  so  that  the  needs 
of  work  and  the  requirements  of  the  reunion  synchronised, 
there  being  no  hall  anywhere  in  the  district  which  could 
3<'oammodate  between  4,000  and  5,0(XI  people  a.t  a  social. 
-VU  this  big  space  now  provided  will  be  required  for  post- 
war work  in  the  now  operations  of  the  English  Electiic  Co., 
comprising  the  Phomix  Co.,  Dick,  Kerr  &  Co.,  Ltd.,  and  the 
C!oventry  Ordnance  W'orks.  and  the  as-socisited  companies  of 
these  concerns,  a  fu.sion  which  will  employ  aXOOO  hands. 
After  the  whole  of  the  great  assembly  had  marched  in  mar- 
.shalled  order  before  a  kinematogra,ph  operator,  taking  half- 
an-hour  over  the  operation,  the  ball,  concert,  games,  and 
kinema  exhibition  proceeded.  In  the  kinema  .dhow  the  first 
film  was  that  taken  at  the  works  in  connection  with  Mr. 
Pybus's  propaganda  campaign  earlier  in  the  war,  when  he 
toure/1  the  country  on  the  que.stion  of  the  dilution  of  women 
labour.  Another  film  showed  the  visit  of  the  ICing  and 
Queen  to  the  works,  and  the  opening  of  the  women's  can- 
teen by  Her  Majesty. 

The  Phffinix  undertaking  ha«  ma<le  upwards  of  2,000,000 
.shells,  ranging  from  a,  .six-pounder  anti-Zeppehn  shell  to  the 
13-in.  gun  shell,  which  is  the  largest  in  geocral  use  in  the 
British  Army.  As  other  people  got  more  accustomed  to 
making  the  smaller  shells  the  Phoenix  works  turned  to  bigger 
types,  and  have  lieen  engaged  on  the  big  shells  mostly  fd? 
some  time  pa.st.  The  building  of  the  shops  in  which  the 
festivities  took  place  was  a  wonderful  achievement.  The 
9  2  .shell  shop,  which  was  the  hall  of  assemblv,  after  work  on 
the  erection  night  and  day,  was  in  such  a.  conchtion  that  the 
first  tool  was  ixin  exactly  three  weeks  after  the  laying  of 
the  first  brick.  This  wa.s  in  February,  191-5.  The  aircraft 
shop,  which  was  the  balhoom  on  Friday,  was  built  .similarlv 
in  SIX  weeks.  At  the  end  of  191.5  the  finn  started  the  air- 
craft work,  making  .scouting  .seaplanes  of  two  designs  sup- 
plied by  the  Admiralty.  Later  they  got  out  improved  types 
of  their  own.  and  a  flying  boat  of  their  own  design  and 
construction,  which  they  named  the  Phajnix-Cork.  and  which 
was,  at  the  declaration  of  the  anjiih^tice.  Mr.  Pvbus  claims, 
the  fa.stest  big  machine  in  existence.  The  Pha?nix  boaits 
have  all  been  named  after  .some  Iri.^h  town.  The  firm  have 
emi.loyed  about  1,.500  people  on  aircraft  continuously.  Later 
'"  If'"'-  it  was  decided  that  inst^^ad  of  receiving  billets  from 
ShellK-ld,  they  should  put  up  a  factory  and  pierce  their  own, 
and  that  was  why  the  works  at  Dick  Lane— forges  on  the 
most  modern  Ime.s— were  built  on  the  Grea^t  Northern  Eail- 
w\ay  .sidings,  and  linked  to  the  Thondjuiv  w-orks  bv  .in  elec- 
tiic  railway.  The  firm  have  all  along  specialised  in  the 
employment  of  women  labour,  and  have  found  it  a  great 
success.  In  fact,  Mr.  Pybus  pavs  the  highest  tribute  to  the 
women  in  all  branches  of  work.  Their  operations  in  female 
labour  have  been  photographed  and  kinematocraphed  offi- 
cially  for  Government   cireiil:ition   both   in   this  eountrv   and 


in  India  and  the  Colonies,  and  since  America,  caine  into 
the  war  a  staff  of  kinema  photographers  have  viaited  the 
place  foi-  similar  propaganda  in  the  U  S.A  Mr,  Pybuj  is  am 
enthusiast  in  the  work  of  the  firm  and  m  the  weltare  of  the 
p^iple.  and  this  spirit,  along  with  the  welfare  arraniji.iTientf 
at  the  piemises,  has  made  the-  output  at  Phoenix  aiuungsi. 
the  beat  in  the  country.  Tlie  works  are  five  times  their  pre- 
war size,  the  bulk  of  the  ere<:'tioiis  having  been  put  up  by 
the  firm'.'<  own  contracting  stall.  It  is  expected  that  the 
.space  will  be  fully  utiUsed  by  the  work  under  the  fu.sion  of 
companie.s. 


WAGES     OF     EMPLOYbS     IN     ELECTRICITY 
UNDERTAKINGS,     LONDON     DISTRICT. 

.•\s  .stated  in  our  abstract  of  the  Ocimuitlee  on  Production '.s 
.\ward  No.  '2,772,  in  our  issue  of  November  22nd,  "  jiendiiig 
the  s(.'tting-up  of  District  Boards  under  llw  proposed  ,loint 
Industiial  Council  for  the  Electric  Supply  Industry,  it  is 
proposed  that  if  any  questions  arise  with  regard  to:  — 

1.  Tlie  intent  and  application  of  any  iiAsard  of  the  Coin- 
inittee  on  Production. 

2.  Rates  for  addition  grades; 

3.  liegrading; 

4.  General  questions; 

the  parties  .shall  confer  after  requisit<'  notice  has  been  given 
and  endeavour  to  arrive  at  a  mutual  st^ttlement.  P^ailing 
such  settlement,  any  matt-ers  of  difference  to  be  refeiTed  to 
the  Committee  on  Production. 

The  Committee  are  of  opinion  that  the  proposal  is  likely 
to  be  of  benefit,  and  they  will  be  prepared  to  co-opei'ate  in 
its  adoption  so  far  as  it  is  in  their  power  to  do  so." 

In  accord.'nicc  with  this  pro\dsion,  a  joint  meeting  botwe<>n 
the  employer  and  union  representatives  was  held  at  the 
County  1-Inll  on  November  27th,  when  the  following  wei-e 
nominated  to  give  effect  to  the  above  award  :  — 

Kviployer  Representaiives  (10). 

Tho^lt  London  Companies, — Mr.  Charles  P.  Sparks  (cJiaiir- 
man),  Mr.  F.  BaUey. 

The  Incorporated  Association  of  Power  Companies. — Mr.  E. 
T.  Ruthven-Mui-ray. 

Tlie  Tramways  Association. — Mr.  C.  J.   Spencer. 

The   Suburban   Undertakings. — Mr.   K.   A.   Scott-Moncrieff. 

I.M.E.A.— Mr.   A.   C.   Oramb. 

Conference  of  Ixxsal  Authorities  on  Wages. — Aid.  A.  0. 
Bea.umont,  Mr.  A.  .T.  Fuller. 

L.t'.C— Mr.  A.  L.  C.  Fell,  Mr.  P.  L.  Riviere. 

Union  Representatives   (14). 

Electrical  Trades  Union. — Mr.  J.  Rowan  (vice-chaiiman), 
Mr.  J.  Membery,  Mr.  H.  H.  Morton,  Mr.  Westfallen,  Mi'. 
T.  Goode,  Mr.  V.  Needham. 

Workers'  Union.— Mr.  Small,  Mr.  J.  G.  Greenwood,  Mr. 
A.  Smith. 

National  I'liion  of  General  Workers. — Mr.  C.  L.  Skinner, 
Mv.  Boyne. 

National  AmaJgajiiated  Union  of  Enginemen,  &c. — Mr.  J. 
Moakins.  Mr,  .7.  Allen,  Mr.  W.  G.  Chapmnn. 

Mr.  W.  J.  Webb,  Secretary  of  the  four  Unions. 


THE     FARADAY     SOCIETY. 


The  Occlusion  of  G.4SES  by  Metals. 

A  most  instructive  discussion  on  the  above  subject  was  held 
by  the  Farad.w  Society  at  its  November  meeting.  The  meet- 
ing, which  opened  at  5  p.m.,  was  largely  attended,  and  the 
.30  or  more  speakers,  who  kept  up  a  sustained  interest  in  a 
very  attractive  .subject  until  long  past  10  o'clock,  envisaged 
the  points  under  discussion  from  every  possible  point  of  view. 
Such  a  discus,sion  cannot  fiiil  to  be  frnitful  in  its  resultis. 

The  President,  Sir  Robert  Hadfifxd,  F.R.S.,  in  his  open- 
ing remarks,  gave  a  brief  historical  sun-ey  of  occlusion, 
more  particularly  fiom  the  point  of  vie\v  of  the  ferrous 
metals.  It  is  noteworthy  that  the  gi-eat  English  chemist 
Graham,  the  fatlier  of  colloidal  cheniistry.  was  also  the 
author,  .so  long  ago  as  1866,  of  the  first  scientific  contribu- 
tion on.  "Occlusion,"  although  previously  Bessemer  had  re- 
cognised ihe  importance  of  removing  gases  from  fluid  steel. 
To  this'day  one  of  the  most  important  practical  beajing.'S 
of  the  subject  concerns  the  pix>dU]ction  of  .sound  steel  cast- 
ings, while  other  asjx'cts  of  it  range  from, the  passivity  of 
metals  and  the  embiittUng  of  iron  to  eataly.sis  and  the  pro- 
duction of  high  vacua  in  X-ray  tubes. 

On  the  theoretical  side  the  s.miposium  was  opened  by  Prof. 
••Vlfred  W.  Porter,  F.R.S.,  who  grouped  the  phenomena  of 
occlusion  under  the  foUow'ing  heads  :  — 

1.  Chemical  combination  of  gas  with  metal. 

2.  Simple  solid  .solution  of  gases.     . 

3.  Immiscible  sohd  solution  of  gases  in  equilibrium  with 
each  other. 

4.  Solutioii  accompanied  by  surface  adsorption. 
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5.  Surface  ccaidensation  under  isolecuJiir  forces  nnacc'">in- 
r^ijiied  by  solution.  '      - 

(i.  Inolusdon. 

Ill  practice  it  is  often  (litlicult  to  distiii{>uisli  between 
these  various  types  of  occlusion.  A  case  in  point  is  the 
familiar  occlusion  by  palladivun  of  hydrogen,  which  was  dis- 
cussed at  some  length  by  Dr.  Porter.  The  tlieory  of  the  sub- 
ject was  further  developed  in  a  suggestive  contribution  by 
Capt.  .J.  W.  McBaix,  who  showed  how  the  diffeient  types  of 
occlusion  varied  in  the  time-relationships  and  in  their  de- 
pendence upon  teini>erature.  Thus  true  adsorption,  i.e.,  sur- 
face condensation,  is  nearly  instantaneous,  while  absorption, 
or  solid  solution,  obeys  Kck's  law,  commencing  with  a  very 
high  velocity  and  then  rapidly  faJhng  otf  with  time. 

Several  speakers  spoke  on  the  temperature  relationships. 
Dr.  W.  RosEXHAiN.  F.R.S.,  contiasted  the  absorption  of 
gase.<  by  liquid  metals  with  their  solution  in  ordinaiT  liquids, 
where  solubility  decreavsed  with  rising  temperature.  This 
IxTiinted,  he  thought,  to  the  formation  of  compounds  of  gases 
with  metals  which  were  more  stable  at  higher  temperatures. 
('■a.<!es  remaining  (x;cluded  alter  the  solidification  of  the  metals 
weie  probably  in  solid  solution,  and  perhaps  held  in  the 
amorphous  imdercooled  liquid  films  bounding  the  inetal 
crystals.  Dr.  N.  T.  :M.  Wilson,  however,  pointed  out  that 
the  decrease  of  gas  solubility  in  ordinary  .solutions  with  rise 
of  temiierature  was  only  true  of  water.  Other  solvents  be- 
haved as  did  molten  metals  in  this  respect. 

The  important  theories  of  Langmuii-  were  referred  to  by 
Capt.  McBain  and  others.  Langmuir  pictures  every  atom 
within  a  solid  as  tied  to  an  equilibrium  jxiint  in  a  space  lat- 
tice, but  it  is  attached  to  all  neaghbouiing  atoms  by  primary 
or  secondary  chemical  valency.  On  the  surface,  therefore, 
the  layer  of  atoms  would  present  unbalanced  valencies  on 
their  outer  side,  and  in  the.se  are  to  be  found  the  origin  of 
all  .surface  phenomena.  Thus  adsorption  is  the  attaclunent 
of  out.side  molecules  oi-  atoms  to  the  exposed  free  valencies 
of  the  surface  atoms.  It  is  therefore  due  to  purely  chemical 
forces. 

Prof.  H.  E.  Armstrong,  F.R.S.,  in  a  chaiiacteristically 
inci.'rive  speech,  sftiongly  support<-d  the  chemical  view  of 
dissolution,  and  hence  of  occlu.siou  of  gases  by  molten  metals. 
By  way  of  illustration,  he  referred  to  an  example  put  for- 
wa,rd  by  Sir  T.  Kirkc  Rose  in  his  .siieech.  namely,  the  occlu- 
.sion  of  o.^ygen  in  .silver.  In  this  case  the  higher  the  tem- 
l>erature  the  more  oxygen  was  absorbed.  As  the  tempera- 
ture fell,  however,  the  oxygen  was  not  expelled  until  solidifi- 
cation, ajid  then  it  all  went  otf  at  once,  and  a  shower  of 
metallic  globules  was  thrown  out.  Hydrogen  occluded  T>y 
molten  coj>per  behaved  similai'ly.  In  Prof.  ArmstrorTg's  view 
a  definite  oxide  of  silver  was  formed  at  a  high  temperature, 
when  l)oth  elements  must  be  regarded  as  being  in  different 
molecular-  fonns  from  those  obtaaning  nonnally,  and  having 
great  affinity  for  one  another.  Similarly  in  the  ca-se  of  iron, 
carbonic  oxide  had  a  high  affinity  for  it  at  some  high  teni- 
lierature;  hence  the  ease  with  w'hicli  this  gas  passes  through 
iron.  This  view,  by  the  way,  was  ably  conti-overied  by 
Capt.  L.  ArrcnisoN. 

Space  will  pennit  of  a  bsre  reference  only  to  the  many 
mi.sci^Uaneous  bearings  of  the  subject  of  occlusion  referred 
to  by  the  variou.s  •  sivakeis.  Thus  Sir  Ch.4iu,ks  P.\ksons, 
F.R.S.,  regarde<l  the  foniiation  of  diamonds  as  being  con- 
nected with  occluded  gases.  Dr.  11.  A.  BumstfaI),  a  di.stiji- 
gnislied  visitor  from  America,  sjxjke  fjii  the  elimination  of 
the  last  trac«-s  of  ab.s;^i-bed  gases  in  metals  in  a  liquid  air 
vacuum.  Dr.  R.  S.  Wu.lows  similarly  touched  on  the 
.subjw-t  as  it  concerned  X-ray  apparatus,  and  indicated  points 
where,  information  was  needed  before  the  highest  jxissible 
vacua  could  be  obtained.  Sir  GEOiiOE  Beii.by,  F.R.S.,  illu.s- 
trated  an  effect  of  occluded  gases  by  reference  to  the  depend- 
ence of  the  recrystallisation  temperature  of  cold-worked  gold 
on  the  presence  of  minute  quantities  of  hydrogen.  Mr.  C. 
R.  Darling  sjxike  of  the  effect  of  the  absorptdon  of  gases  on 
electric  w'eldiug.  The  pickhng  of  the  iron  rod  used  as  nega- 
tive in  an  arid  prc/duced  a  defective  weld,  in  an  alkali  a 
sound  weld.  Dr.  A.  G.  P.  GwvEit  spoke  on  occlusion  by 
aluminium  and  its  alloys.  Some  blisters  in  cast  metal  which 
developed  when  it  was  ixilled  into  sheet  contained  from  one- 
tenth  to  one-third  of  their  volume  of  occluded  gas,  piiii- 
oipally  hydrogen. 

It  was  noteworthy  that  hydrogen  was  the  chief  gas 
occluded  by  the  non-fenous  metals.  The  matter  called  for 
fui-ther  .study.  In  this  connection  Dr.  .1.  A.  Harkkr.  F.R.S.. 
made  the  interesting  olisenation  that  nearly  all  metals  which 
absorbed  oxygen  gave  at  the  moment  r\(  melting  a  large 
emission  of  gas,  accompanied  by  a  greatly  increased  electric 
emia.sion. 

The  embrittling  of  iron  by  occluded  ga.scs  raised  the  inter- 
esting question,  what  constituted  brittleness.  It  was  diliiciilt 
to  as.s<x-iat»-  this  (iiiality  with  cobbler's  wax.  and  yet  to  a 
sudden  fracture  this  material  w<vuld  break  like  glass.  The 
question  ot  time  was  ohviou.sly  involved,  but  Prof.  Porter, 
who  raised  the  question,  confessed  that  it  bafiled  him.  as  it 
baffled  Prof.  C.  V.  Boys,  F.R.S. 

Dr.  Rosenhain's  generalisation  that  all  liquids  were  brittle, 
and  cobbler's  wax  was  a  liquid,  did  not  seeiii  to  give  satis- 
faction, and  Prof.  Porter  promised  an  explanation  of  his  own 
at  a  later  stage. 

A  considerable  portion  of  the  discussion  was  natm'ally 
taken  up  with  the  consideration  of  occlusion  by  the  most 
important,   technically   speaking,   of  all   inetals,   namely,   iron 


and  steel  The  President,  in  bis  historical  survey,  drew 
.■ittrcntion  to  the  interesting  researches  recently  undertakeui 
in  Swarthouse,  U.S.A.,  by  AUemann  and  Darlington.  Thes<- 
investigators,  by  means  of  a  well-designed  gas-tight- vacuum 
furnace,  caiwble  of  woiking  at  1,90U  deg.  C,  studied  the 
gases  occluded'  m  ferrous  alloys,  and  concluded  that  metals 
like  aluminium,  ,  manganese,  and  sihcon,  which  are  com- 
monly used  to  remove  gas  from  steel,  acted  as  catalytic 
ivgents  in  so  doing.  This  theory  was  indirectly  supported  b\ 
a  curious  obsei^-ation  stated  by  Capt.  I,.  Aitchison  to  the 
effect  that  the  addition  of  a  vei7  small  amount  ot  ammonia 
increased  the  rapidity  of  absorption  of  carbon  monoxide  in 
the  case-hardening  of  .steel.  Dr.  W.  H.  Hati-ield  thought 
that  the  above-mentioned  metals  did  not  prevent  the  occlu- 
sion of  gases,  but  caused  them  to  be  retained  on  freezing. 

So  far  as  iron  and  steel  aj:e  concerned,  Mr.  Cosmo  Johns 
very;  much  clarified  an  involved  group  of  phenomena  by 
ih.stinguishing  between  "  piimary  "  or  true  occlusion,  anil 
"secondary"  occlusion,  where  gases  were  formed  as  the 
products  of  reactions  occuning  dm-ing  the  cooling  of  the 
metal.  The  occlusion  of  hydrogen  was  an  example  ot  the 
foimer,  and  as  it  was  more  soluble  in  molten  than  in  solid 
iron,  the  result  of  cooling  was  to  concentrate  the  gas  in  the 
amorphous  intercrystalhne  cement.  This  woidd  explain  why 
a  conjparatively  small  amount  of  gas  had  often  a  profound 
efi'ect  on  the  physical  properties  of  the  metal.  The  ga^seous 
oxygen  compounds,  CO  and  CO,,  so  often  present  dn  iron 
and  steel,  were  probably  actuaDy  fmmed  in  situ  as  the  raefiai 
cooled. 

Dr.  Thomas  Baker,  who  dealt  .quantitatively  with  the 
gases — hydrogen  and  carbon -monoxide — occluded  in  steel,  did 
not  follow  Mr.  Johns  in  his  views,  and  con.sidered  the  origin 
of  these  ga.ses  a  problem  still  unsolved.  A  very  carefully- 
thought-out  paper  by  Dr.  Andrew  McCance  discussetl  the 
reactions,  with  the  gaseous  products  resulting  therefrom,  that 
took  place  in  the  melting  furnace  from  the  ixjint  of  \-iew  of 
chemical  dynamics.  He  concluded  that  blow-holes  were 
fonned  in  steel  when  there  was  a  high  CO,  content,  and 
this  was  dependent  on  the  amount  of  FeO  present.  De- 
oxida-nts,  such  as  sUicou,  removed  the  FeO.  and  at  the  same 
time  converted  CO,  into  the  far  more  soluble  CO,  w'hich  was 
therefore  merely  taken   up  by  the  inetal. 

Perhaps  the  most  important  outcome  of  the  di.scussion  was 
the  clear  and  general  recognition  of  a  negative  truth  :  IIV 
/aire  no  knoirlrdgr  n-hatercr  of  Ihr  trtir  pliit.iical  proprrtirs 
of  pure  meials,  for  all  experiments  that  have  been  made  so 
far  have  l>een  niiide  on  industrial  nwtals  which  contain  (|iiite 
imknown  quantities  ot  ga.ses.  V.hat  a  field  lor  the  biippy 
investigator] 


BUSINESS  NOTES. 


The  "  Electrical  Review  "  Index.— -^s  it  is  still  neces- 
sary to  effect  every  possible  economy  in  i.ap?r  consumption,  the 
index  to  Vol.  83  of  the  Electrical  Review,  which  will  shortly 
be  printed,  will  be  supplied  only  to  those  who,  through  the  po.st, 
Bpecially  apply  for  it.  To  such  it  will  be  supplied  for  :!d.  po.st 
free.  Any  reader  or  advertiser  at  Home  or  Abroad  who  requires  a 
copy  for  binding,  or  for  other  purposes,  is  asked  to  make  early 
application  therefor  to  the  Publisher,  Electuicai,  Ri:\n:w, 
4.  Ludgate  Hill,  London,  EC.  4. 

Tasmanian     Carbon      Factory. — The     Hytlro-Elwtric 

Power  and  Metallurgical  Co.  has  set  up  a  factory  at  Electrona.  near 
Hobart.  for  the  manufacture  of  carbon  electrodes  for  its  own  use 
in   the   manufacture  of  carbides  and   also  for  general  supply. — 
.  Jtidudrial  Aiixtraliun. 

Juvenile  Employment  alter  the  War.— The  Ministry  of 

Reconstruction  has  issued  (6d.  net)  a  paper-covered  book  of  11 1 
pages,  in  which  the  most  important  subject  of  '  Juvenile  Employ- 
ment During  the  War  and  After  "  is  very  fully  covered.  The  con- 
tents are  really  a  long  report,  based  upon  reports  by  a  large  body  of 
investigators  who  undertook  an  extensive  inquiry  for  the  Jliniatry 
of  Labour  during  the  closing  months  of  last  year  and  the  lieginning 
of  this.  AH  who  are  interested  in  the  welfare  of  juvenile  workers, 
whether  independently  or  as  industrial  employers  or  managers,  will 
no  doubt  feel  it  their  duty  to  secure  a  copy  of  the  book,  and  study 
its  tacts  and  conclusions  carefully. 

Export    Restrictions    Removed. — The    Loinhn    Guzviif 

for  December  20th  contains  a  fnither  list  of  export  i estrict iims 
which  have  now  been  removed. 

Calendar. — The  P.ritish,Ei'.o.nitk  Co..  Lti\.  Ilanwill.. 

\V.  7.  has  issued  a  wall  calendar  for  191ii.  with  mouthly  dali- 
sheets,  each  sheet  having  a  complete  year  in  miniature. 

Trading    with    the    Enemy.— Emthor  luuncs  of  biHlics 

and   persons  in   the  following   countries   with    whom    tradiner   is 
prohiliited,   appear  in  the   London  Gazette  for  December  20lh  ; 
Argentina.  Bolivia,  Cnba,  Mexico.  Spain. 

Platinum  Order  Suspended. — The  Minister  of  Munitions 

has  suspended  until  further  notice  the  Platinum  Order,  1915.  and 
the  Platinum  IMctal  Order.  19IC,  which  prohibited  purchases,  sales, 
or  dealings  withmit  a  permit. 
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Engineering  Trade  Co-operation   during  Transition.— 

During'  the  period  of  transition  from  the  manufacture  of  war 
material  to  ordinarr  trade,  some  difficulty  rear  be  experienced  br 
firms  havinfr  more  orders  on  their  books  than  thcr  can  readily  deal 
with,  whilst  there  will  be  other  Brms  having  manufacturing 
facilities  without  orders  to  execute  It  is  considered  essential  in 
the  national  interests  that  firms  in  these  two  categories  should  be 
broiiffht  into  intimate  touch  as  rapidly  as  possible.  With  this 
object  in  view,  raanirfactnrers  in  the  enjrineorinj;  and  allied  trades 
who  need  the  assistance  of  sub-contractors,  and  who  meet  with 
difficulty  in  findine  suitable  firms  to  undertake  their  sub-contracts, 
are  requested  to  communicate  with  the  Superintendent  Enffineer  of 
the  Ministry  of  Munitions  in  the  area  concerned.  Similarly, 
manufacturers  havinjr  capacity  available  with  the  neco.'ssary  labour 
should  notify  the  Superintendent  Engrineer  of  their  area.  The 
Superintendent  Eugineers  will  trive  every  possible  assistance  to 
manufacturers  in  overcoming  difficulties  which  may  arise  during 
the  transition  from  war  to  peace  manufacture.  A  list  of  the 
Superintendent  Engineers,  and  addresses  of  the  area  offices,  is 
appended  :  - 

T)KP.\RT.MEN"T  OF  EXGINEERING. 

1,1-iT   OF   SOPSRISTKNDKNT   E.S'O INKERS. 


Area 
N.I. 

Niiiuc.    . 

•'Address. 
Pearl  Btiililings, 

Telegraphic 
adiiivss. 

Telephone 

1  . 

Ml 

li.  H.Clay. 

Mnnarea, 

3814 

Northuniberlaiiil 

Newcastle. 

Central. 

Street,  Newcastle 

on-T>-ne. 

1' 

Mr 

H.  C.  Buck- 

70,  Spring  Gardens. 

Mnnarea, 

K7I0« 

master. 

Manchester. 

Manchester. 

City. 

3 

Ml- 

n.  c.  M. 

Quebec    Chambevs,  - 

Mnnarea, 

05(X) 

Ansl«n. 

yoebeo  St.,  Leeds. 

Leeds. 

Leeds. 

4 

Mi- 

\.  A.  Rowse. 

lU,  New  street,  Bir- 

Mnnarea, 

11700 

roingham. 

Birraingham. 

Midland. 

4  K 

Mr 

O.S,  Knocker. 

91,    Queen-s   Walk. 

Munarea, 

5578/9 

Nottingham. 

Nottingham. 

Nottingham. 

.1  &  e, 

Mr 

Sehvyn  Grant. 

3,  Unity  St.,  College 

Munarea, 

6090 

lireen,  Bristol. 

Bristol. 

Bristol. 

7 

Lie 

lit.  Mnherly. 

Room  114,  Charing 

Mnndepeng, 

Gerrard  540, 

Cross  B'Idgs,,  Em- 

Phone 

Ext.  71-J. 

bankment,  W.C.  2. 

London. 

.-<          Mi- 

(i. fiaviilson. 

90,    Princes   Street, 

Mnnarea, 

9040 

Edinburgh. 

Edinburgh. 

Central. 

ll      .    Mr 

W.  D.  Kirk- 

89,  Elmbank    Cres- 

Munitions, 

9880 

wood. 

cent,  Glasgow. 

Glasgow. 

Central. 

in          Capt.    C.    Ablett. 

JH,    Nassau    Street, 

Munarea, 

4891(8 

Dublin. 

Dublin. 

Dublin. 

11          Ml- 

.\.  W.Brown. 

Coates    Buildings, 

Munarea, 

57  n 

Castle  St.,  Belfast. 

Belfast. 

Belfast. 

The  Fraser  &  Clialmers  Sale. —  In  the  conree  of  his 
speech  at  the  annual  meeting  of  Messrs.  Fraser  &  Chalmers, 
Ltd.,  last  week.  Mr.  A.  W.  Tait  said  that  for  some  time  the 
directors  had  appreciated  that,  in  order  to  secure  the  full  develop- 
ment of  their  manufacturing  business,  particularly  in  connection 
with  turbines  and  turbo-blowers,  they  should  seek  an  alliance  with 
some  company  or  group  in  the  electrical  industry  which  would  be 
sufficiently  strong  to  quote  for  and  obtain  contracts  and  orders  for 
large  electrical  installations  both  at  home  and  abroad.  The 
arrangement  with  the  General  Electric  Co.,  Ltd.,  of  which  par- 
ticulars have  been  given  in  these  pages,  followed  in  due  course. 
Mr.  Tait  later  referred  to  the  steps  taken  in  disposing  of  the  purely 
merchanting  business  in  South  Africa,  where  Mr.  Haig.  the 
manager,  and  others,  had  purchased  the  business,  and  in  Canada, 
where  Mr.  Sancton  (the  manager)  had  taken  over  the  assets. 
Negotiations  were  aUo  proceeding  with  the  General  Electric  Co., 
Ltd.,  with  regard  to  the  business  in  Australia  and  in  Singapore, 
and  it  was  hoped  that  before  long  these  negotiations  would  be 
satisfactorily  concluded.  The  speaker  suggested  the  voluntary 
liquidation  of  the  company,  and  this  idea  received  the  meeting's 
approval. 

Britisli  Magnetos. — As  a  proof  of  the  great  strides  tlie 
Itritish  manufacturers  arc  making  in  the  production  of  magnetos, 
we  are  informed  that  Messrs.  C.  A.  Vandervell  i:  Co.'s  output  for 
October  alone  was  no  less  than  3,500.  The  C.V.V.  magneto  figured 
largely  on  the  motor  cycles  of  our  dispatch  riders  on  all  fronts 
during  the  war,  and  we  understand  that  it  met  with  their  highest 
i:oiiimendation. 

New  Trust  for  Development  of  Electrical  Undertakings. 

-Following  npon  our  recent  reference  to  the  Aabada  Tniit.  Ltd. 
we  observe  in  the  daily  papers  that  this  concern  has  been  holding 
a  general  meeting  in  London,  under  the  chairmanship  of  the  Earl 
uf  Kintore.  He  said  that  the  trust  had  been  in  existence  since 
1911.'.  though  for  the  past  few  years  its  operations  had  been 
restricted  by  the  war.  Its  current  business  was  almost  entirely 
confined  to  the  development  of  electrical  undertakings  and  to  allied 
interests.  The  managing  director,  Mr.  C.  S.  Colton,  and  the 
engineers  had  long  been  associated  with  the  electrical  industry. 
Mr.  J.W.  Towle.M.I.E  E..whowa9  formerlv  superintendent  of  power 
tor  the  Metropolitan  District  Railway  and" for  the  London  Electric 
Railways  and  chief  engineer  to  the  Ebro  Irrigation  Power  Co,. 
Barcelona,  had  been  appointed  chief  of  the  trust  s  engineering 
staff.  The  trust  would,  therefore,  have  at  its  disposal  the  highest 
technical  knowledge,  both  for  the  selection  of  its  undertakings  and 
lor  the  super^-i3ion  of  its  execution.  The  financial  resources  of  the 
trust  were  sufficient  for  all  the  ractuirements  of  the  current  busi- 
ness. aLd  should  farther  working  capital  be  required  for  extensions 
the  trust  had  an  unissued  capital  of  £44.000.  It  had  large  and 
important  business  on  hand,  and  in  regard  to  some  of  its'  under- 
takings, several  of  the  best-known  engineering  and  chemical  firms 
in  the  country  were  jointly  interested  with  it. 


After- war  Trade. — V^c  lunc  ruL't-ived  a  copy  of  the  fourth 
report  of  the  London  Chamber  of  Commerce  Special  Cotpmittee  on 
Trade  During  and  After  the  War,  which  was  adopted  on 
December  12th.  This  report  completes  the  series  issued  by  the 
Committee,  and  indicates  the  changed  situation  and  altered  possi- 
bilities as  well  as  new  economic  problems  which  have  arisen  since 
the  issue  of  the  first  three  reports,  with  special  reference  to 
((()  matters  of  common  interest  to  the  business  community  as  a 
whole  ;  (A)  commercial  organisation  ;  (,(•')  indust  rial  organisation  ; 
ill)  finance. 

Holidays. — The  London  ofKcc  and  works  of  Mi'ssks. 
.Ia.mes  Keith  4:  Bi.acksian  Co.,  Ltd.,  are  closed  as  from  last 
Saturday  until  Monday  next,  while  the  works  at  Arbroath,  N.B., 
are  closing  from  Saturday  next  until  January  Gth,  for  the 
Christmas  and  Xew  Year  holidays  and  to  mark  the  cessation  of 
hostilities. 

Fiat  Cars  in  the  War. — With  the  Armistice,  not  a  little 

information  to  which  the  Censor  formerly  objected  now  becomes 
available  for  publication.  While  the  war  was  in  progress,  for  in- 
stance, it  was  forbidden  to  give  the  actual  output  of  the  motor-car 
factories  supplying  material  to  the  Armies.  This  restriction  having 
lieen  removed,  the  Fiat  Co.  has  made  a  statement  of  the  actual 
number  of  cars  and  lorries  it  has  supplied  for  Army  use.  In  1914, 
Italy  then  being  neutral,  not  more  than  .lOO  motor  vehicles  were 
supplied  for  Army  use.  Between  .Tanuary  1st,  1915,  and  Octolier 
:iOth,  l'J\s,  the  numter  of  cars  and  lorries  built  for  the  Allied 
Armies  totalled  r.0,000.  Of  this  number  30,000  went  to  the  Italian 
.\rmy,  15,000  to  the  French  Army,  and  5,000  were  divided  among 
the  American,  British,  and  Portugue.se  Armies.  The  record  monthly 
output  was  2.023  during  October.  1917,  this  being  an  average  Of 
75  motor  vehicles  per  working  day.  This  daily  record  was  con- 
siderably exceeded  later  when,  the  Italian  Government  having 
requested  the  factories  to  speed  up  to  their  utmost  limits,  in  order 
to  make  good  the  material  lost  in  the  Caporetto  disaster,  the  Fiat 
factory  succeeded  in  attaining  the  wonderful  record  of  1 70  motor 
vehicles  (the  majority  of  these  were  lorries)  produced  during  the 
working  hours  of  December  31st,  1917.  It  is  believed  that  this  is 
the  largest  number  of  vehicles  produced  by  any  European  factory 
in  one  day.  It  has  to  be  taken  into  consideration,  too.  that  the 
Fiat  cars  and  lorries  are  produced  entirely  in  the  company's  works, 
only  the  tires  being  procured  from  outside.  This  record  output 
was  attained  without  interfering  with  the  normal  production  of 
aeroplanes  and  aeroplane  engines. 

Our  Letters  from  the  Forces.— A  correspondent  in  France 
writes  : — "  Please  accept  my  very  best  thanks  for  ,your  continued 
kindness  in  sending  the  Review  so  regularly.  It  has  been  a  source 
of  entertainment  and  profit  to  me  out  here,  and  during  the  whole 
time  you  have  ieen  sending  (nearly  two  years)  it  has  never  failed 
to  turn  up.  I  sincerely  hope  that  in  a  very  few  months  we  shall 
be  back  to  our  jobs  again,  and  able  to  follow  the  Review  every 
Friday  in  more  congenial  surroundings.  I  shall  never  forget, 
however,  how  much  I.  and  numerous  friends  here,  owe  to  you  for 
your  weekly  Review  in  France." 

Loans  to  Local  Bodies. — The  Local  Government  Board 
is  now  prepared,  in  conjunction  with  the  Treasury,  to  consider 
applications  from  local  authorities  for  permission  to  raise  loans  in 
order  to  enable  them  to  put  into  operation  schemes  of  public 
utility,  such  as  housing,  water  supply,  gas  and  electricity,  and  con- 
struction and  improvement  of  roads,  which  are  of  urgent  import- 
ance. It  is  essential  that  the  necessary  loans  should  be  raised 
locally  by  the  authorities  concerned,  except  in  the  case  of  the- 
smaller  authorities  who,  requiring  money  for  very  urgent  services, 
may  be  able  to  secure  advances  from  the  Local  Loans  Fund. 

Catalogues   and    Lists. — Messrs.  .Suiplex   Conduits, 

Ltd  ,  Garrison  Lane,  Birmingham. — Publicity  card  giving  price, 
kc,  of  one  of  their  weather-proof  reflector  fittings. 

Automatic  and  Electric  Fdrnaces,  Ltd  ,  fi.  Old  Queen 
Street,  London,  S.W.  1. — Bulletin  Xo.  Ci.  relating  to  the  use  of 
molten  salt  baths  in  hardening  operations. 

The  Coonti  ok  London  Electric  Si  pplv  Co,  Ltd.,  has 
issued  a  telephone  card,  the  pictorial  feature  of  which  shows 
.Krmisticp  celebration  beneath  the  electric  lights  of  Home. 

Training    Disabled    Soldiers. — In  connection  witli  the 

scheme  for  the  restoration  of  disabled  service  men  to  industrial 
life,  large  training  centres  have  been  established  in  various  East 
Lancashire  towns,  those  for  electrical  engineering  being  formed  at 
Bootle,  and  for  motor  mechanics  at  Bolton. 

Changing  Over  at  Vickers's.— '-A.ccording  to  a  note  in  the 

Timea.  30,000  munition  workers  employed  at  Vickers's  stopped 
work  on  Saturday  until  Januiry.  the  suspension  being  arranged  to 
enable  the  firtn  to  take  stock  and  to  prepare  for  peace  industries. 

Building    Work     May   Now    Proceed.— The    National 

Service  Ministry  has  cancelled  the  Order  of  February  last  which 
prohibited  the  beginning  or  proceeding  with  building  or  construc- 
tion works  exceeding  £600  in  value,  without  licence. 

The  47-hour  Week. — Though  the  total  ti^^ures  are  not 
yet  known,  the  returns  of  several  fairly  large  Unions  not  having 
been  received,  it  is  stated  that  the  result  of  the  engineers'  ballot  on 
the  acceptance  or  rejection  of  a  4  7-hour  week  without  any  reduction 
of  wages  is  strongly  in  favour  of  the  proposal. 
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Book  Notice. — "  B.K.A.Al.A.  .Journal  "  (Spanish  EdiLiouj. 
Vol.  II.  Xo.  4.  December.  1918.  Loudon  :  Oikley  Hoaae,  Blooms- 
bury.  W.C. 

Liquidation. — Switchgeak    Constructios'    Co.,   Ltd., 

Park  Street.  Sonthwark.     Application  for  release  of  trustee,  Mr. 
.1.  H.  Stephens.     Last  day  for  objections.  December  28tb. 


UGHTiNG  AND  POWER  NOTES. 

Argentina. — Strike. — The  employes  of  the  Gerraaa 
Trans-Atlantic  Electricity  Co.,  who  had  been  on  strike  for  about 
twomonths.  returned  to  work  at  the  end  of  October,  on  the  terms 
iif  settlement  offered  by  the  company. 

E.L.  Scheme. — The  Municipality  of  Federacion  (Entre  Rios)  is 
considering-  the  question  of  installing  an  E.L.  scheme  in  the  town. 
— Berifu-  of  the  liiier  Plate. 

Aylesbury. — Proposed   E.ktensions. — The  U.D.C.  has 

decided  to  apply  to  the  Ministry  of  Munitions  for  permission  to 
pxt«nd  the  electricity  works,  and  to  offer  a  supply  to  Xestle's  and 
Anglo-Swiss  Jlilk  Co.  ivs  a  stand-by.  at  ll'iid.  p'ir  unit  for  lightinjr  and 
2(1.  per  unit  for  power,  n-ith  a  minimum  payment  of  .i:i20  a  year. 

Bristol. — Proposed   Loan. — The  T.C.   has  decided  to 

apply  for  a  loan  of  .£88.000  for  extensions  in  connection  with  the 
electricity  department  during  the  next  three  years  ;  the  snni  in- 
cludes £50,000  for  mains.  £;'.000  for  house  ^services.  and  £29,000 
for  sub-stations. 

National  Electricity  Supply. — On  the  recommendation  of 
the  general  manager,  Mr.  H.  Faraday  Proctor,  on  Friday  last,  the 
Electricity  Committee  resolved  that  the  report  of  the  Incorporated 
Municipal  Association  on  the  question  of  Electric  Power  Supply, 
should  be  approved,  with  the  exception  of  that  portion  of  Para- 
graph 2  which  dealt  with  the  constitution  of  the  District  Boards  : 
the  Committee  expressed  the  opinion  that  where  companies  were 
now  operating,  and  continued  to  operate  as  either  generating  or 
distributing  authorities,  they  shonld  not  be  excluded  from  repre- 
sentation on  such  Boards. 

Continental. — Sweden.  —  Among    the    new    companies 

formed  to  establish  electric  generating  or  distributing  stations,  are 
the  Gammelshyns  Kraft  Aktieboiag,  Langviksmon  ;  the  Ostavalls 
Elektriska  Aktieboiag,  Ostavall  ;  and  the  Langeds  Elektriska 
Aktieboiag.  Nordmaling. 

Spain. — The  Government  has  granted  a  concession  for  the 
establishment  of  a  plant  to  utilise  the  water  power  of  the  River 
Restabal.  near  the  town  of  that  name,  in  the  Province  of  Granada, 
for  the  generation  of  electricity. 

Don  .Ios<-  Cardona  Palos  has  been  authorised  to  utilise  7,600 
litres  of  water  per  second  from  the  River  Mijares,  Province  of 
Castellon,  for  the  generation  of  electricity. 

Don  Alfredo  Velasco  y  Sotillo  has  been  authorised  to  utilise 
700  litres  of  water  per  second  from  the  River  Durcal,  Province  of 
Castellon,  for  the  production  of  electricity. 

With  the  title  of  Energia  e  Industrias  Aragonesas.  S.A.,  a  com- 
pany has  been  formed  in  Barcelona  with  the  object  of  developing 
several  waterfalls  in  the  Valley  of  Tena,  Province  of  Huesca,  and 
the  construction  of  a  factory  for  chemical  products  and  their 
derivatives  is  to  be  undertaken.  The  capital  of  the  concern  is 
,S,000.000  pesetas.— Za  Energia  FJectrica. 

Austria. — The  first  installation  to  use  the  water  power  of  the 
Danube  for  g-enerating  electrical  energy  on  a  large  scale  is  to  be 
erected  15  km.  below  the  junction  with  the  Enns,  to  the  north-east 
of  Mitterskirchen.  The  fall  will  be  7'6  to  13'45  m.  and  17  units 
will  be  installed  with  an  output  of  52,000  to  125.000  KW.,  according 
to  the  level  of  the  water.  A  company,  in  which  the  Austrian 
Siemens-Schuckert  Works  will  have  the  most  important  interest,  is 
to  be  formed  to  erect  and  run  the  generating  station.  Part  of  the 
output  will  be  taken  by  Vienna. — Elehtrotechnische  ZeitscUrift. 

Dublin. — Coal  Shortage. — At  a  meetino:  of  the  Cor- 
poration last  week,  Alderman  Farrell  called  attention  to  the  serious 
position  of  the  coal  supply  in  Dublin.  The  Coal  Controller  had 
(tone  his  best  in  the  matter,  but  had  failed  to  get  coal.  The 
engineer  had  been  instructed  to  purchase  coal  at  £S  per  ton  when- 
ever he  could  get  it,  but  it  would  eventually  work  out  at  nearly 
£10  per  ton. 

Edinburgh. — E.L.  Charges. — The  T.C.  has  decided  not 
to  adopt  the  increased  charges  for  electricity  recommended  by  the 
E.L.  Committee.  Members  in  favour  of  the  increase  argued  that 
it  would  be  improper  to  meet  the  increased  charge,  with  which  the 
department  is  Jaoed,  out  of  the  reserve  fund,  which  now  stands  .it 
over  £99.000,  while  the  objectors  contended  that  users  of  power 
should  have  some  consideration  when  changing  over  from  muni- 
tions to  ordinary  work.  The  charges  proposed  were  4d.  per  unit 
for  lighting  and  1  Jd.  per  unit  for  power,  increases  of  id.  and  Jd. 
respectively. 

Hebbnrn. — Street  LioHTiNfi. — The  U.D.C.  has  pro- 
visionally agreed  to  a  scheme  of  the  Northern  Counties  E.S.  Co.  for 
renewini.'  the  public  lighting  system  ;  the  company  is  to  bear 
.'he  cost  of  relaying  the  mains  an(3  renewing  the  lamps,  estimated  at 
£3,986, land  the  Council  is  to  supply  new  posts,  estimated  at  .£5,832. 

Isle  of  Wight. — Street  Liohtino. — The  Lsle  of  Wiglit 
E.L  Co.  is  to  light  half  the  street  lamps  at  Sandown,  at  £110  \»x 
i^uarier,  and  half  the  lamps  at  Ventnor,  at  £420  per  annum. 


London. — Kensington. — Price  Increase. — The  B.C. 
is  opposing  the  application  of  the  Brompton  and  Kensington  E.S. 
Co.  for  powers  to  increase  its  ohjirges  from  13s.  4d.  for  any  quantity 
up  to  20  units  per  quarter,  and  8d.  per  unit  over  20,  to  16s.  8d.  up 
to  20  units,  and  lOd.  per  unit  beyond  that  amount. 

Shoreditch. — Tear's  Working. — There  was  a  net  profit  of 
£6.006  on  the  working  of  the  B.C.  electricity  department  for  the 
year  ended  March  ,S  1st.  1918. 

St.  Paxcbas — The  Electricity  Committee"  has 'applied  to  the 
Ministry  of  Munitions  for  permission  to  complete  the  extensions 
to  the  boiler  house  and  generating  plant  at  the  King's  Road 
station. 

East  liOSDOX. — The  Poplar  and  West  Ham  Borough  Councils 
have  decided  to  obtain  an  independent  report  on  the  question  of 
an  electricity  supply  scheme  for  the  eastern  districts,  in  view  of 
the  proposed  centralisation  of  supply. 

Lynn. — Proposed  E.ktensions. — At  a  meeting  of  the 
T.C,  the  engineer  reported  that  in  order  to  supply  electricity  to  the 
two  shipyards  which  were  being  built  at  West  Lynn,  extensions 
costing  £7.500  would  be  required  at  the  electricity  works,  and  the 
cost  of  the  necessary  mains  was  estimated  at  £3.000.  Subject  to 
consent  to  the  extensions  being  obtained,  energy  is  to  be  offered 
to  the  firms  in  question  at  -£4  lOs.  per  KW.  of  maximum  demand 
per  annum,  plus  IJd.  per  unit,  with  a  variation  of  '03d.  for  p\Try 
Is.  increase  or  decrease  in  the  price  of  coal. 

Morocco. — A  company,  with  a  capital  of  2..")(Ht.(iOO 
pesetas,  has  obtained  a  concession  to  erect  two  generating  stations 
for  the  supply  of  electricity  to  Fez.  An  installation  has  already 
been  established  in  the  district  for  the  driving  of  flour  mills,  and 
the  Sultan  possesses  workshops  equipped  with  four  turbines,  which 
derive  energy  from  the  Fez  River.  There  are  many  rivers  in 
Morocco  capable  of  yielding  30,000  H.p.  each. —  la  Knergia 
Electi-iea. 

Slaithwaite. — Prov.  Order. — Tlie  U.D.C.  has  appointed 
a  deputation  to  meet  the  Hnddersfield  T.C,  which  is  applying  for 
an  E  L.  prov.  order  for  the  district. 

South  Africa. — Cape  Town.— Price  Increase. — The 
Electricity  Committee  has  recommended  that  the  10  per  cent,  war 
charge  authorised  by  the  Council  on  November  29th.  1917.  for 
supplies  of  electricity  be  extended  to  cover  all  tariffs,  with  the 
exception  of  those  under  contract,  which  it  is  proposed  to  deal 
with  on  their  merits  as  the  contracts  mature. 

Owing  to  the  defective  condition  of  the  boiler  at  the  air-com- 
jiressing  station,  it  is  intended  to  drive  the  compressor  by  electric 
power,  and  the  City  Council  has  authorised  the  expen(iiture  of 
£1,400  for  this  purpose. 

Southend-on-Sea. — Proposed   E.ktensioxs. — The  T.C. 

has  decided  to  lay  additional  mains  to  the  Thorpe  Bay  area,  instead 
of  proceeding  with  the  scheme  for  the  erection  of  a  new  sub- 
station. 

The  electrical  engineer  has  been  authorised  to  negotiate  with  the 
firms  from  which  the  additional  plant  for  the  central  station  and 
the  Leigh-on-Sea  sub-station  was  ordered,  with  a  view  to  obtaining 
the  same. 

South   Shields.— Year's   Working.— There  was  a  net 

deficit  of  £3.849  on  the  working  of  the  Corporation  electricity 
department  for  the  year  ended  March  Slst,  1918,  compared  witli 
£2.941  in  the  preceding  year.  The  income  amounted  to  £35.18.'). 
against  £32.370.  and  the  working  expenses  increased  from  £18,829 
to  £21,874.  Capital  charges  increased  from  £15,236  to  £16.108. 
5,413.980  units  were  sold,  against  4,921,944,  and  included — lighting, 
900,650,  against  858,619  ;  heating,  232,263.  against  184,265  ;  power, 
2,855,394.  against  2,616,713 ;  public  lighting,  30,168,  against 
13,769  ;  traction,  1,385.505.  against  1,248,578.  The  works  cost  per 
unit  was  ■954d..  against  ■909d..  and  the  total  cost.  l'559d..  against 
l'578d.  Up  to  the  end  of  the  financial  year  the  pre-war  charges 
for  electricity  had  not  been  increased.  The  electrical  engineer  esti- 
mates that  had  permission  been  obtained  to  install  a  new  water-tube 
boiler  in  March,  1917,  a  saving  of  £1,000  in  fuel  and  labour  could 
have  been,  effected  during  the'year.  The  maximum  demand  was 
2,684  KW..  and  the  load  factor  23  per  cent. 

Stoke-on-Trent. — Fire. — A  fire,  causing  considerable 
damage,  occurred  on  Thursday,  last  week,  in  a  storeroom  at  the 
Hanley  electricity  works,  but  was  extinguished  in  about  an  hour. 

Twickenham. — Fire. — Damage  -was  done  to  tlie  stores 
at  the  electricity  works  last  week  by  a  fire,  which  wa;S  fortunately 
extinguished  before  it  reached  the  engine  room. 

Uruguay. — E.L.   Scheme. — Tlie   ^Municipality  of   t'ruz 

del  Eje  CCordoba)  is  installing  an  E.L.  scheme,  and  supply  is  tL> 
commence  in  .lanuary  next. — lieriew  of  the  Rher  Ptate. 

Walton-on-Thames.— 'Mains   Extension.— The  U.D.C. 

is  considering  an  application  by  the  Urban  E.S.  Co.  for  permission 
to  lay  a  h.t.  cable  from  Esher  to  Thistlecroft,  Hersham. 

Whitby.— Price  Increase. — The  I'.D.C.  ha.s  adopted 
the  following  revised  charges  for  electricity  : — Lighting,  flat  rate, 
first  50(1  units  per  quarter,  6d.  per  unit  ;  second  5u0,  5d.  ;  beyond. 
4d. ;  outside  lighting,  fiat  rate,  4d.  ;  long-hour  consumers,  maximum 
demand  rate,  exceeding  150  units  per  quarter,  first  li  hours  in 
winter  and  first  half-hour  in  summer,  6d.  ;  remainder.  4d. — 
discount  of  5  per  cent.;  contract  demand  system,  .£3  ISs.  per 
quarter  per  KW.  demand,  plus  1  }d.  per  unit  ;  heating  and  cooking, 
fii-st  60  units  per  quarter,  2id.  ;  beyond,  IJd.  ;  contract  demand 
system,  .5s.  ])er  quarter  per  KW.  demand,  plus  Ijd.  per  unit  ;  Hat 
rate  for  power,  25  per  cent,  added  to  existing  rates. 
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Vv'imbiedon. —  ie^es  WokkcsG — tor  the  jear  endeJ 
jiarch  3 let  last,  the  income  of  the  B.C.  electrioit.'-  department  was 
♦  .-.0,211,  a?ain9t  «'41.98.*  in  the  previous  year.  The  workini; 
i-xpcnses  amonnted  to  »:Hl,:iiii'>,  against  .t27„=)S7.  iiud  after  payinfr 
capital  oharpes  amountinir  to  £18.iJ24,  the  net  profit  was  £380. 
The  (reneratiou  cost  was  loOiid.  per  unit,  apiinst  r269d.,  and  the 
total  cost,  escludinfr  capital  oharpes.  2'01.')d..  apainst  I'TSSd. 
5,181.030  units,  against  5,07!t,4S>.i,  were  generated,  and  3,727,0!t7, 
against  8.712.741),  were  sold:  288.068,  ajrainst  315,208,  were  sold 
for  public  liffhtinpr  ;  1.347,744,  a-rainst  l,3!lt>,358,  for  private  light- 
intr  :  and  2.ii;il,28,").  against  2.001,183.  for  power  and  heating-.  The 
average  price  obtaineil  per  unit  was  3144d..  a^'ainst  2'i'.47d.  The 
total  capacity  of  the  undertakin},'  is  4,82.t  kw..  and  the  maximum 
demand,  2,21!i  KW,  The  capital  expenditure  was  1:272.400,  and 
the  reserve  fimd  f  12,500. 

Wolverhampton.  —  Proposkd    Loan.  —  Tlie    T.C.    lia.s 

decided  to  apply  to  the  L.G.B.  for  sanction  to  twrro w  Ji  1 .000,  for 
the  provision  of  sub-station  equipment. 

The  scheme  for  providinfr  an  overhead  runway  with  tubes  for  the 
removal  of  ashes  from  the  old  boiler  house  at  the  electricity  works, 
at  a  cost  of  t:423.  hag  been  approved. 

Woking. — E.Ti.  CiiARfiKs. — The  E.S.  Co.  has  withdrawn 
its  application  for  power.s  to  increase  the  maximum  price  of 
electricity. 


TRAMWAY  AND  RAILWAY  NOTES. 


Australia. — A  delegation  of  three  officials  of  the  Victorian 
Kail  way  Department  has  been  appointed  to  visit  America 
"to  secure  the  information  necessaiy  to  enable  an  electric 
furnace  to  be  installed  at  the  Newport  workshops  for  the  pro- 
duction of  high-grade  castings."'  They  will  also  study  the  applica- 
tion of  electricity  to  portable  tools,  and  electric  welding. 

Continental. — Er.EcniiFicATiON  of  Dutch  R.vii.\\av.<. — 

An  important  lecture  was  delivered  recently  by  Geesteramus  in  the 
Koninkijk  Institiiut  van  Ingenieur  on  the  advantages  of  the  elec- 
trification of  railways,  and  containing  a  description  of  the  opera- 
tion of  the  South  Dutch  electric  railway  between  Rotterdam.  Haag, 
and  Si-hfveningen,  which  is  intended  to  act  as  an  example  in 
future  Dutch  plans  for  the  electrification  of  the  railway  system  of 
the  country.  A  change  to  the  electrical  system  is  planned  on  the 
sections  Amsterdam— Haag— Rotterdam,  Amsterdam — Hilversum, 
Amsterdam  —  Zaanstreek — Beverwijk — Haarlem  (Ymuiden).  Rot- 
terdam— Maaashns. 

SwEDE.v.— Railway  ELBCTKiFit;ATiON.--The  Administration 
of  the  Swedish  Railways  has  issued  a  report,  which  states  that  the 
plan  for  the  electrification  of  the  whole  railway  system  is  nearing 
completion  ;  the  work  is  estimated  to  take  ten  years  to  complete. 
It  is  also  proposed  to  lay  cables  along  the  track  for  the  supply  of 
power  for  agricultural  purposes. — Financier. 

•Si'AiN. — The  Empresa  de  los  Tranvias  de  Granada,  which  has 
just  inaugurated  extensions  from  Atarfe  to  Elvira  .and  Pinos 
Puente,  proposes  to  construct  other  lines  in  the  Provinces  of 
Granada  and  Cadiz,  the  first  to  be  taken  in  hand  being  that  from 
San  Fernando  to  Chiclana 

Don  Carlos  Lezcano  y  Fernandez,  president  of  the  Sindicato  de 
Iniciativas  de  Guadarrama,  has  applied  for  a  concesaion  to  con- 
struct an  electric  railway  from  Cercedilla  to  the  port  of  Nava- 
cerrada. 

Don  Bibiano  Gonzalez  Siez  has  applied  for  concessions  from  the 
Ministry  of  Public  Works  for  the  extension  of  the  Santander 
tramway  system. 

Leeds. — Track  Renewals. — The  Tramways  Committee 

has  obtained  B.  of  T.  sanction  for  2.U0O  tons  of  rails  for  tramway 
track  renewals  ;  the  tramway  manager  stated  that  ahaut  10  milesof 
permanent  way  required  renewing. 

London. — Development    Co.mmittee. — It    is    reported 

in  the  daily  Press  that  tramway  managers  of  Greater  London  pro- 
pose forming  themselves  into  a  Committee  to  develop  tramway 
services  and  to  co-ordinate  joint  services. 

Taunton. — Electric  Vehicles.— The  T.C.  has  decided 

to  apply  lor  L.G.B.  sanction  to  a  loan  of  £4,50u  for  the  purchase 
of  three  electric  vehicles. 

United  Slates.— Railway  Electkificatiox  Recom- 
mended. —  Electrification  of  the  mountain  divisions  of  the 
California  railroads  has-been  recommended  to  Director-General  of 
Railways  .McAdoo  by  Jlr.  D.  M.  Folsom,  director  of  the  Pacific  Coast 
section  of  the  Oil  Division  of  the  Fuel  Administration,  as  a  means 
of  conservmg  the  use  of  fuel  oil  and  reducing  the  total  operating 
expenses  of  sections  of  the  railroads  involved  by  84,923,301.)  a  year. 
The  investigations  on  which  the  report  was  ba-<^d  were  made  by 
Mr.  W.  F.  Dietrich,  ei.gineer  for  the  Pacific  <  oast  Section  of  the 
Oil  Division  of  the  Fuel  Administration,  working  under  the 
direction  of  Mr,  Folsom, 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Kadlo-Telephony.  —  The    Derhii    /Jcs/m/r/i    states    thai 

American  aeroplanes  fighting  in  France  up  to  the  moment  of  the 
Armistice  were  manauvored  under  the  vocal  orders  of  the  squadron 
commander  that  reached  each  pilot  by  radio- telephone.  News  of 
the  successful  development  of  this  device  (hitherto  a  military 
secret)  has  been  allowed  to  become  public  by  Mr.  .John  E.  Ryan. 
Director  of  Aircraft  Production.  "  I  have  myself,  "  he  declared  in 
a  Btateiuent,  "standing  on  the  ground,  given  orders  to  a  squadron 
Hying  in  the  air,  and  watched  them  mameuvre  accordingly.  The 
transmission  of  the  voice  is  clear  enough  to  l)e  heard  distinctly 
through  the  sound  of  the  aeroplane  motor."  The  President  of  the 
Institution  of  Civil  Engineers,  in  his  presidential  address  a  few 
weeks  ago,  hinted  at  important  developments  in  this  jlirectioii 
(luring  the  war. 

South  America. — lli^^'   l!<-riiir  nj  Ilia  Hirer  I'litli-  stales 

that  the  Brazilian  Government  has  authorised  Mr.  Frank  Carney. 
repre.senting  the  Centr.al  Telegraph  Co.,  to  form  a  company  for  tin- 
purpose  of  constructing  and  working  a  direct  cable  between  Rio  di- 
.Janeiro  and  Culia. 

Wireless  and  the  Air  Service.— As  soon  as  the  relaxation 

of  restrictions  allows  of  the  free  flight  of  aeroplanes,  the  air 
service  will  be  greatly  developed.  A  system  of  wireless,  and  a 
complete  organisation  for  its  effective  use,  will  be  features  of  the 
scheme  making  for  increased  safety.  Mr.  Godfrey  Isa-ocs  hasma*le 
a  statement  to  the  daily  Press  that  the  Marconi  Co.  will  be  pre- 
pared to  supply  every  aeroplane  with  a  combined  wireless  and 
telegraph  installation,  under  the  management  of  a  thoroughly 
qualified  operator,  adopting  the  system  that  is  now  in  force  with 
regard  to  ships.  There  will  be  charts  and  direction  finders  which 
will  give  the  oper.ator  the  exact  position  of  the  aeroplane  where- 
ever  it  may  be.  Wireless  stations  are  to  be  erected  on  the  frontier 
of  Cashmere  and  the  Chinese  side  of  Siberia.  Mr.  Isaacs  has 
arranged  with  Sir.  Handley  Page  for  the  transportof  the  apparatus 
to  the  sites  Ijy  big  aeroplanes. 


CONTRACTS  OPEN  AND  CLOSED. 


OPEN. 

Australia.— Sydney. — April  28th.  Cit}  Cnuncil.  Supply 
and  erection  of  power  house  switchgear.  Specifications  from  Elec- 
tric Lighting  Department,  Town  Hall.  Sydney. 

\'ictorian  Railways  Department.— .Tanuary  15th.  Supply  of 
battery  cells.  Particulars  from  Agent-General  for  Victoria, 
London.  S.W. 

Liverpool.  —  December  30th.  P..  of  G.  Electrical 
supplies  tor  three  months,  for  the  Toxteth  Park  B.  of  G.  Mr. 
R.  A.  .Tames,  Clerk.  15,  High-Park  Street. 

Sheffield.  — -lannarv   7th.     Corporation    'J'i-amways   and 

Motor  Committee.  50  double- decked,  top-covered,  vestibule  tram- 
car  bodies  with  trucks.  Mr.  A.  R.  Fearnle.v,  General  Manager 
Division  Street. 


CLOSED. 


Edinburgh. — Corporation  E.L.  Committee  :  — 

New  plant  at  Dewiir  Place  Station,  ±'-28, lOJ.  —  British    Thoinson-Honston 
Co.,  Ltd. 

Government  Contracts. — The  undermentioned  contracts 

were  placed  Uuring  Aovember.  1918  ; — 
War  Office. 
unci.— India-Rubbcr,   Gutt  .-Pf-rdi.-i   «.-   Telfyrnph    Works  Co., 


Ltd. 

Dvii.amos.— ."Vuslin    Motor   Co. 
liifctric    lighting    sets.— Fetters.    LUl. 

G.ncrating   sets.— Asu-r   £nginc<Ting   Co.;    K.    A.    Lister   &  Co.,    Ltd. 
.Motors,    &c.— H.     T.     Boothroyd,     Ltd.;     Brown     Bros.;     City     Electriijl     Co,  ; 

Croniplon    &    Co., 'Ltd.;    Electric   Construction    Co.,    Ltd.;    Fha'ni\ 

Dvnnmo    M.inul;u-luring    Co.,    Ltd. 
Aller.itions  anil   additions  to  turbo-alternator  plant.— General    EI.:^trlc  Co.,   Ltd. 
Insul.iiing     tape.— Clieniic.il     Engineering     Corporation,     Ltd.;    J.     G.     Ingram 

•1  ranslormers.— British     Electric    Transformer     Co. ;     foster     Engineering     Co., 
Ltd. 


Oeserai.    Pcst    OPFlrF. 
T.legraph    apparatus.— India-Rubbcr,    Gutta-lVrcha    ,\:     telegraph    Works    Cc.  . 

Ltd.;    Siemens   Bros,    h   Co.,    Ltd. 
TeUphone     apparatus.— British     L.     M.     Ericsson     Manufacturing     Co.,     I.l.l.; 

I'eei-Conner    Telephone    Works,    Ltd.;    Western    Electric    Co,,    l.ul. 
Telegraph    .nid    telephone   cable.— London    Electric    Wire   Co.    &•  Smiths,    Lid   . 

C.    Macintosh   &   Co.,   Ltd.;    Union   cable  Co.,    Ltd. 
Telephone   cords.-Britlsh    Insulated   &    Helsby   Cable,    Ltd.;    Peel-Conner   T.I. - 

phone  Works,   Ltd. 
Ke.-irrangement  of   motors,  gears,  &c.,  on  electric   lifts  at   Monev   Order  Oflne, 

Holloway.— Medway's  Saletv    Lift  Co. 
Cable     between     Grimsby     and     Immingham     Telephone     Exchanges.— W.     T. 

Henlev's    Telegraph    Works    Co.,    Ltd. 
Bronze    wire —British     Insulated    &    Helsby    Cables,    Ltd.;    F,    Smith    &    Co. 

(Incorporated    in    the    London    Electric    Wire   Co.    &    Smiths,    Ltd.). 
Bronze    insulated    wire.— British    Insulated    &    Helsby    Cables,    Ltd. 
I'opper    wire.— Elliott's    Metal    Co.,    Ltd. 
Enamelled     and    silk-covered     copper    wire. — Lxmdon     Electric     Wire    Cn.     and  - 

Smiths,    Ltd 
Galvanised    iron    wire.— R.   Johnson    .1-    Nephew,    Ltd. 
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and   Allan. 
Inst£HQ:ion   oi  goods'    l 
Lift   Co 


G  E    Co  '*   builditig, 

OrFICt. 


Kirig65.-sv  — Medway's    Safsi 


f\.blei.— W.   T.   Glover   a   Co. 

Cells.— tJrnerol    Electric    Co.,    Ltd.;    Chloride    Ekclilcal    .Slor:i(;e    C 

Copper    tubing. — Yorkshire  Copper  Works   Co. 

Oynamos.— J.   Stone  &   Co. 

Fhantophones. — .Automatic    Telephone    Manufacturing    i'n..    l,i,i. 

Telephone  sets. — Peel-Conner  Telephone  Works. 

Luton. — Electricity  Coramittee.     Recommended  : — 

OucSOOkw.  rotary  converter,  ±'1,831.— British  Thomson-Houston  Co..  Ltd. 

Switzerland. — Messrs.  Pict^'iird-Pictet  ct  Co.,  of  (leiievn, 

have  recently  secured  a  contract  for  the  supply  of  a  Francis 
vertical-shaft  turbine,  of  lii.OoO  ii.p.  capacity,  for  the  hydro-elec- 
tric station  of  the  Societe  d'Electriciti:'  de  Fribonrtr.    - 


NOTES. 

The   Compliments   of   the   Season.— The   Electrical 

Review  wi-shes  all  of  its  readers  and  other  friends  a  Prosperous 
New  Year.  We  trust  that  the  period  of  traHsitior,  with  all  its 
difficult  problems,  will  be  safely  passed  throngrh,  and  that  in  the 
course  of  a  few  months  all  connected  with  the  industry  will  have 
satisfactorily  changed  over  to  their  former  pursuits,  and  will  have 
reason  to  feel,  long  before  1!'19  closes,  that  they  are  on  the  hisrh 
road  to  a  prolonged  period  of  unprecedented  success. 

British     Oil. — According     to    the     daily    Pres.s.    Lord 

Cowdray's  drillers  at  Hardstoft,  Derbyshire,  have  already  sunk 
about  l.OdO  ft.  of  the  first  bore  by  which  oil  for  the  Navy  is  ex- 
pected to  be  obtained.  The  drills  are  now  working  in  the  coal 
strata,  and  another  2,00ii  ft.  will  have  to  \ie  bored  before  it  will  he 
definitely  known  whether  oil  exists  there.  The  woik  goes  on 
smoothly  at  40  ft.  to  70  ft.  a  day.  Drilling  at  two  other  sites  near 
Chesterfield  will  soon  be  in  full  swing. 

"An  English  company  is  being  formed,  wil'i  .i' 100^00  capital, 
to  test  low-temperature  processes  of  obtaining  oil  from  minerals." 
Dr.  F.  Molhvo  Perkin  is  reported  to  have  said,  and  ''  a  great  deal 
of  experimental  work  is  being  carried  out.  and  several  large  schemes 
are  under  consideration.  ' 

Insulated  Wire  and  Cable  Conservation. — In  ordti   to 

prevent  the  manufacture  of  many  unnecessary  types  and  grade.-*  of 
wire  and  cable  in  the  United  States,  at  a  meeting  of  the  rubber- 
insulated  wire  and  cable  industry,  called  by  the  War  Service  Com- 
mittee of  that  industry,  it  was  voted  to  submit  to  the  War  Industries 
Board  the  following  programme  for  the  conservation  of  nibber- 
covere<i  wire  and  cables  : — 

I. — Manufacturers  to  carry  in  stock  but  one  grade  of  any  given 
type  and  size  of  wire. 

II. — Stop  the  manufacture  and  sale  of  rubber-insulated  national 
electrical  code  double-braided  wire  No.  8  B.  it  S.  gauge  and  smaller, 
and  national  electrical  code  twin  wire  No.  8  and  smaller.  Sub- 
stitute therefor  single-conductor  single-braid  wire. 

III. — Limit  the  number  of  colours  to  be  used  on  outer  braids  of 
flexible  cords,  silk,  cotton,  or  mercerised  thread  to  four — namely. 
Ijlack.  green,  yellow,  and  red  (white  not  counted  as  a  colour\ 

IV. -No  cartons  to  be  used  in  packing  flexible  cords  or  other 
wires.     However,  present  stock  of  cartons  may  be  utilised. 

V. — Reduce  the  number  of  standard  types  of  national  electrical 
code  flexible  cords  and  portables. 

VI. — Conserve  tin  in  stranded  conductors  of  seven  wires  or  more  ; 
wires  not  coming,  in  contact  with  the  insulating  compound  (i.e.. 
wire  strands")  not  to  be  tinned. 

VII. — Eliminate  wires  of  special  diameter  in  manufacture  of 
stranded  conductors  and«conform  to  a  table  given. 

Educational. — The  Leeds  Education  Committee  has 
decided  to  continue  the  wireless  instruct.on  department  of  the 
Technical  School,  which  was  established  in  September,  1917,  on  a 
fee-paying  basis. 

A   Blackburn   Dinner. — The  closing  of  the  Munitions 

Department  at  Blackburn  Electricity  Works  was  celebrated  on 
Deceml^er  18th,  by  a  dinner  attended  by  the  whole  staff.  Mr.  P.  P. 
Wheelwright,  electrical  engineer,  said  that  since  the  works  were 
established  three-and-a-h.alf  years  ago,  they  had  handled  3.J0.000 
shells,  of  which  9."i,000  were  C-in.  shells.  This  was  the  third 
largest  output  of  any  factory  in  N.E.  Lanes.  Blackburn  was  one  of 
the  few  electricity  works  in  the  country  where  iminitions  had  been 
manufactured,  and  he  was  justified  in  saying  it  was  the  largest 
shell  factory  controlled  by  any  corporation. 

Tungsten   Output. — In   an   interesting  article    on    this 

metal  in  the  current  issue  of  Salrage,  it  is  pointed  out  that  out  of 
a  total  of  19.000  metric  tons  of  tungsten  concentrates  (fiO  per 
cent.  WOjl  produced  in  19i;i,  England  controlled  and  acquired 
Li.OOO  tons,  or  over  two-thirds  of  the  world's  supply. 

Appointments     Vacant.  —  Power-house    superintendent 

(C:*.')")  for  the  Stoke-on-Trent  Corporation  electricity  works; 
instructors  in  electrjcil  engineering  for  the  Leeds  Education  Com- 
mittee  Technical  School ;  charge  engineers  (.">7s.  fid.  +  12  per  cent.) 
for  the  R.E.  Camps  under  the  Ripon  Command  :  instructor  in 
electrical  work  for  the  North  Wales  Joint  (Disablement)  Committee 
of  the  Ministry  of  Pensions,  Bangor  Centre.  See  our  advertise- 
ment pages  to-day. 


1  he  Channel  lunnei, — The  Railway  Gazette  state;  that 

the  Paris  Municipal  Counoil  on  November  22nd  adopted  a  resolu- 
tion in  favour  of  the  resumption  of  work  on  the  construction  or 
the  Channel  Timnel,  as  sanctioned  by  the  T.aw  of  August  2nd,  187i'.. 

Kathenau  on  "  Innocence  and  Justice." — In  repro- 
ducing the  following  in  parallel  columns  we  do  not  think  that  any 
comment  is  necessary  : — 


London  erening  piijiei\ 
Drecmher  20(11,  19LS. 

MAGNATES  WHINE. 

Chief   ok  tub  Gre-^t 

A. E.G.  Cries  fou 

Mercy. 

The  Dutch  paper  Uuinl- 
rl.<hla(l  publishes  a  rhetori- 
cal apjieal  from  Dr.  \\'alter 
Rathenau,  the  head  of  the 
Allgemeine  Elektricitaets- 
(iesellschaft,  in  which  he 
declares  that  the  German 
nation  is  innocent,  and 
committed  whatever  wrong 
was  done  in  innocence,  and 
from  a  childish  dependence 
on  its  masters. 

■'If  the  Entente  Powers 
kill  (Jermany  in  the  name 
of  justice.'  he  says,  "  then 
justice  will  never  again  be 
what  it  now  is. 

■'If  a  decision  is  now 
taken  against  us,  we  will 
hear  our  lot  and  perish 
upon  the  earth.  You  will 
hear  no  complaint,  but  our 
complaint  will  he  heard 
where  never  yet  has  a  com- 
plaint from  human  hearts 
arisen  in  vain. —  lleiilir." 


iEj:traHf>-om  an  article  in  the  Berlin. 
"  f.okal  Anzeifier,"  from  the  pen  of  Dr. 
Biithenau.  See  ElEC.  Rev.,  Jannarif 
2nth,  1917,  p.  '.)7,  t/or  fuller  reference  la 
this  matter.) 

"We  began  the  war  a  year  too  soon. 
When  we  have  secured  a  German  peace 
we  must  begin  at  once  a  reorgan- 
isation upon  a  broader  and  firmer  btisia 
than  ever  before.  Establishments  that 
produce  raw  materials  essential  to  the 
Army  must  not  only  continue  their 
work,  but  enter  into  it  upon  lines  of 
increased  energy,  forming  thus  the 
kernel  of  economic  Germany  in  pre- 
paring in  the  economic  sense  for  the 
ne.'t.t  war.  We  must  carefully  cal- 
culate in  advance,  in  view  of  lessons 
learned  in  this  war.  what  our  country 
lacks  in  raw  material,  or  essentials  of 
raw  material,  and  secure  immense 
reserves  to  remain  unused  until  a  day 
in  the  future.  We  must  organise  as 
genuine  an  industrial  mobilisation  as 
we  had  a  military  mobilisation.  Every 
technician,  or  semi-ttchnician.  enrolled 
or  not  in  the  list  of  mobilised,  must  be 
empowered  through  official  credentials 
to  take  charge  and  direction  of  a  given 
establishment  upon  the  second  day 
following  a  new  declaration  of  war. 
Every  establishment  manufacturing  for 
commercial  purposes  must  be  mobilised 
also,  and  understand  officially  that  upon 
the  third  day  after  declaration  of  war 
its  entire  abilities  are  to  be  devoted  tn 
serving  the  Army  upon  ilemand. 

"  It  must  also  be  determined  in 
advance  just  what  quantities  and  sort 
of  essentials  such  establishment  can 
furnish  the  Army  in  a  given  time. 
Each  establishment  also  should  be 
required  to  furnish  a  detailed  list  of 
workmen  who  can  be  dispensed  with, 
these  alone  to  be  mobilised  in  the 
milifdry  sense." 

institution     and     Lecture    Notes.— Royal    Society.— 

At  the  meeting  of  the  Society  held  on  the  5th  inst.,  Mr.  C.  Chree, 
ScD.,  F.R.S..  submitted  a  paper  on  "  Electric  Potential  Gradient 
and  Atmospheric  Opacity."  .at  Kew  Observatory.  The  author  states 
that  it  has  been  the  practice  for  many  years  at  Kew  Observatory 
at  the  ordinary  hours  of  meteorological  observation  to  record  tht! 
most  distant  of  a  selected  series  of  objects  which  is  visible  at  the 
time.  Separate  notes  are  also  made  of  the  presence  of  mist  or  fog. 
Thus  a  large  amount  of  information  has  been  accumulated  as  to 
the  greater  or  less  opacity  of  the  atmosphere.  The  present  paper 
utilises  the  data  for  a  comparison  of  atmospheric  opacity  and  the 
potential  gradient  of  atmospheric  electricity.  It  is  found  that 
even  for  the  smallest  amount  of  opacity  which  the  observation 
scheme  is  able  to  disclose,  the  value  of  the  potential  gradient 
increases  wHth  the  opacity.  The  effect  of  mist  or  fog  on  the 
potential  gradients  recorded  in  winter  is  large,  and  there  being  a 
large  diurnal  variation  in  the  incidence  of  mist  or  fog,  there  is 
consequently  a  noteworthy  influence  on  the  character  of  the  diurnal 
variation  of  potential  gradient. 

Institution  of  Electrical  Engineers.— Mr.  C.  H.  Wordingham, 
president  of  the  Institution,  addressing  a  meeting  of  the  Scottish 
Centre  at  Glasgow,  on  December  Ifith,  said  it  was  proposed  to 
apply  for  a  charter  for  the  Institution.  As  at  present  constituted, 
the  Institution  could  not  look  after  the  interests  of  every  branch  of 
the  industry.  Separate  Associations  must  be  formed  to  deal  with 
separate  interests,  and  all  ithese  .\s80ciations  should  l)e  linked 
together  in  one  main  body,  so  that  when  occasion  arose  there  would 
be  one  organisation  to  act  and  speak  for  the  industry. 

Illuminating  Engineering  Society.— At  the  meeting  on  the  Iflth 
inst.,  papers  were  read  and  discussed  on  photometric  testa  of  para- 
chute lights  and  flares,  self-luminous  paints  used  for  naval  and 
military  purposes,  and  on  integrating  photometers. 

The  president  (Mr.  A,  P.  Trotter),  in  opening  the  session,  said 
that  before  it  was  brought  to  a  close  he  hoped  a  Treaty  of  Peace 
would  have  been  made.  But  it  was  diflicult  to  treat  with  a  people 
who  had  lost  all  sense  of  honour.  German  men  of  science  had 
made,  unasked,  two  deliberate  pronouncements  of  hostility  to 
scientific  men  of  the  Allied  nations. 

If  among  German  and  -Vustrian  scientific  men  there  had  been 
one  who  was  ashamed  of  the  dishonourable  and  bestial  conduct  of 
their  countrymen  in  the  war,  not  one  had  had  the  courage  to  admit 
it.     In  these  circumstances,  what  could  they  be  but  outcasts  from 
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iQtercourso  with  nations  like  uur  uwu.  iii  which  the  individuals 
would  rather  perish  than  prostitute  their  consciences  as  the  Germans 
had  done,  to  the  Insts  of  a  brutal  and  nnscrupnloua  Government . 
■While  Labour,  materials,  and  Capital  were  In  a  confusion 
undreamed  of  in  the  postulates  of  the  academic  economist,  Science 
I'-onld  detach  herself  and  press  steadily  on. 

Junior  Institution  o(  Eoglneers.— The  new  president,  Colonel 
K.  E.  B,  rr,.m])ton,  C.B..  delivered  his  inaujjiiral  addre.'ss  on  "  What 
the  AVar  ha.s  Done  for  Ensineers.  and  the  Part  Kncrinecrs  have  to 
Play  in  Reconstruction."  on  Friday  last.  He  said  that  ever  since 
mankind  divided  itself  into  the  tno  frroups  of  those  who  iroi-l-ed 
and  those  who  talked,  the  talkers  had  had  the  ujiper  hand,  and  had 
always  attempted  to  be  the  srovernin;,'  body.  Hut  the  war  chan<red 
all  that.  One  year  of  war  showed  that  nine-tenths  of  the  work 
was  essentially  the  work  of  the  eufrineer.  and  in  every  department 
of  Government,  engineers  found  themselves  forced  to  the  top.  The 
status  of  engineers  in  regard  to  the  body  politic  had  reached  a 
point  which  it  would  have  taken  many  years  to  reach  if  it  had  not 
lieen  for  the  war. 

With  retrard  to  the  problems  of  reconstruction,  he  drew  attention 
to  varions  branches  of  engineering  work  which  would  demand 
their  efirnest  consideration.  Referring  especially  to  road  trans- 
I)ort  he  said  that  when  roiid  vehicles  could  l>e  driven  by  power  derived 
from  a  side  wire  by  a  trolley-pole,  very  great  economy  in  tare 
weight  of  the  propelling  vehicles  could  be  obtained,  as  the  weight  of 
theelectricraotorand  itsgearingwas  much  lessthanthat  of  the  petrol 
motor  or  the  steam  unit.  His  most  advanced  idea  was  that  it  would 
b '  wi.se  to  develop  the  use  of  electrically-driven  road  trains,  each  train 
con.sisting  of  four  three-axle  vehicles  :  it  would  be  possible  to  load 
each  of  these  axles  to  eight  tons,  or  a  total  moving  weight  of  train 
close  on  mo  tons,  without  the  road  crust  being  stressed  in  excess 
of  what  was  now  the  case  when  a  motor- wagon,  with  back 
axles  loaded  to  eight  tons,  passed  over  it  at  the  same  speed. 
He  estimated  the  working  cost  of  a  train  consisting  of  four  such 
vehicles,  carrying  a  maximum  fuel  lo.id  of  .S2  tons,  and,  therefore, 
probably  weighing  under  fiO  tons,  at  r.'ild.  per  net  ton  per  mile, 
of  which  the  wages  charge  was  only  •22d.  per  ton  mile.  This 
subject  of  road  triiins.  combined  with  electric  driving,  merited 
careful  consideration.  On  the  subject  of  railway  reconstruction  he 
dealt  with  the  proposals  of  Gattie  to  e.stablish  clearing-houses  at 
Urge  railway  centres,  so  as  to  reduce  the  number  of  goods  wagons 
re<|Uired  for  the  transport  of  goods  by  loading  their  contents  into 
containers.  He  agreed  that  if  Gattie  could  onlv  carry  out  a  part 
of  what  he  promised,  he  would  have  done  well.  'Looking  at  it  from 
the  road  users  point  of  view,  he  was  not  wholly  satisfied  that 
(iattie  8  large  containers  would  greatly  facilitate  the  distribution 
ol  ffomls,  whenever  these  had  to  be  carried  partly  by  rai  I .  partly  by  road . 

Col.  Croinpton  proposed  to  reduce  the  huge  cost  of  the  terminal 
transfers  by  his  own  transfer  system  :  he  gave  the  name  of  transfer 
to  a  motor-box  or  frame,  of  a  size  that  could  be  placed  transversely 
on  railway  wagons,  could  be  pushed  on  to  them  from  the  side, 
and  unloaded  by  being  pushed  sideways  on  to  the  road  wagon.  At 
suitable  points  on  the  main  line  which  carried  goods  traffic,  instead 
of  the  usual  roadside  station,  with  its  sidings,  goods  sheds,  and  the 
like.  It  would  only  be  necessary  to  provide  platforms  of  a  suitable 
height,  by  which  the  road  wagon  could  approach  the  railway 
wagon  sufficiently  close  to  allow  the  loads  to  be  moved  from 
railway  to  road  wagon,  or  rice  rersa. 

The  transfers  might  either  be  the  property  of  the  railw.ay  com- 
pany or  of  the  road-carrying  companies.  The  3-ton  motor-wao-ons 
which  would  be  returned  from  France  when  the  war  was  over 
would  he,  for  a  long  time  to  come,  largely  used  for  road  transport 

louching  the  future  of  manufacturing  by  machinery  in  quantity 
he  said  that  in  the  past  our  inland  and  export  demand  had  rarely 
allowed  our  manufacturers  to  put  in  orders  in  large  numbers 
exceeding  one  thousand,  at  a  time.  The  bulk  of  the  output  from' 
o  ir  engineering  works,  however,  since  it  had  been  standardised  had 
b  'en  in  orders  up  to  many  thousands  at  a  time. 

At  this  p.irting  of  the  ways,  it  became  of  paramount  import- 
aice  to  carry  on  the  manufacture  of  goods  on  the  same  scale  as  we 
had  carried  out  the  manufacture  of  munitions  during  the  war 
Ihe  workers  in  America  undoubtedly  had  been  able  to  secure  for 
themselves  good  wages,  reasonable  hours,  and  a  degree  of  comfort 
without  the  price  of  the  article  made  by  them  being  high  ;  but  the 
American  workman  had  undoubtedly  lost  individuality  and  interest 
in  hie  work.  The  question  was  whether  the  same  high  wages  as 
hsd  l)een  earned  in  America  on  these  automatic  performances'could 
lie  received  here  without  such  soul-destroying  results. 

Elf.ctbical  ExfjixEERiNG  IN  Italt.— Mr.  E.  Morelli  recently 
discussed  this  question  at  length  before  the  Itaman  Association" 
OF  Eleotricai.  En-gineers.  According  to  i: Elettniterlnrn-n.  he 
mentioned  the  directions  in  which  foreign  competition  had  been 
most  active,  and  advocated  Government  action  to  assist  the 
development  of  native  industry.  It  was  expected  that  the  develop- 
ii.L-nt  of  water-power  stations  in  Italy  would  proceed  rapidly  when 
;he  industry  returned  to  normal  conditions,  .and  in  this  connection 
•lie  manufacture  of  machinery  and  accessories  on  a  large  scale 
-Uould  proceed  /mri  pu«.su.  As  regarded  the  general  measures  for 
encouraging-  the  electrical  engineering  industry  in  Italy  he  recom- 
mended that  increased  attention  should  be  given  to  the  design  of 
tsenerators  and  motors  and  to  improving  the  mechanical,  ma^^netic 
and  electrical  properties  of  materials  of  construction  and  methods 
of  commutation  and  compensation,  as  well  as  cooling.  Attention 
should  also  be  paid  t..  the  special  requirements  of  cotton-spinnin- 
inills.  sawmills,  paper  mills,  printing  works,  c<cc.  :  and  the  principle 
of  separate  motors  for  machines  or  groups  of  machines  should  be 
followed  as  far  as  possible,  instead  of  having  a  main  driving  motor 
lor  the  various  workrooms. 

The  (juestion  of  the  best  .system  to  adopt  for  electric  rail  ways 
\!as  considered  at  some  length.     Owing  to  the  special  conditions  of 


working,  single-phase  current  was  not  suitable,  in  spite  of  its 
advantages  Many  engineers  were  inclined  to  favour  the  low- 
frequency  three-phase  system  which  had  been  succesfuUy  applied 
on  some  mountain  railways.  Some  of  the  disadvantages  of  this 
system  might  be  partly  obviated  by  building  experimental 
locomotives  of  the  three-phase  type  with  ordinary  frequency  and 
higher  working  voltage  than  was  Uiual  (as  there  were  many  systems 
of  speed  reduction  applicable  at  the  present  time).  If  this  were 
successful,  one  of  the  gravest  objections  to  the  jiresent  system  in 
Italy  would  be  removed — viz.,  the  special  freiiuency  used  (.'jO/'! 
cycles  per  second). 

As  regarded  the  general  question,  standardisation  should  be  the 
key-note  of  the  future,  and  greater -attention  should  be  paid  to 
specialisation  of  design  and  mass-production.  As  regarded  some 
insulating  materials  and  alloy  sheets  for  dynamo  stampings,  much 
yet  remained  to  be  done  in  Italy  to  render  her  independent  of 
foreign  supplies,  but  the  author  believed  that  Italian  metallurgists 
and  insulating  material  manufacturers  would  be  able  to  solve  the 
problems  set  them. 

The  Romance  op  Electricity.— On  Sunday  evening,  Dec.  .Sth. 
at  Coventry,  Mr.  A.  J'.  Young  delivered  an  interesting  lecture, 
entitled  "  The  Romance  of  Electricity."  The  chair  \yas  occupied  by 
Mr.  H.  .1.  White,  and  there  was  a  record  audience.  With  the  aid 
of  numerous  slides,  films,  and  experments,  the  lecturer  traced  the 
development  of  electricity  and  magnetism.  The  various  purposes 
to  which  electricity  had  lieen  applied  were  demonstrated,  and  at 
the  conchrsion.  Mr.  Young  explained  what  was  meant  by  the  all- 
elestrical  scheme  put  forward  by  the  Coal  Consirvation  Committee 
.some  12  months  ago. 

On  December  Kith,  Mr.  W.  M.  Selvey,  of  Sheffield,  addressed  the 
Bradford  Engineering  Society  on  the  reports  on  Electric  Power 
Supply. 

Financial    Facilities   for  Trade. — The  Report  of   the 

Committee  that  sat  to  investigate  this  ma^Xer  has  just  been  issiifd. 
We  hojie  to  refer  to  it  more  fully  later. 

The    Ford    War    Output-— Hir    I'ercival    I'eny.    cliief 

director  of  the  Ford  Motor  Works  at  Trafford  Park,  is  rejiorted  fo 
have  stated  to  a  meeting  of  employes  last  week  that  the  war  work 
of  the  company  consisted  of  :W.2!)(>  cars,  (;.:i('i(i,000  explosive  con- 
tainer tubes,  3,700  plough  conversions.  3,!I28  master  gauges  and 
jigs,  4.1,341  car  bodies,  and  (i,000  Fprdson  tractors.  A  10-hour  week 
will  begin  at  the  works  with  the  New  Year,  as  against  the  present 
4S.  Wages  are  to  be  advanced  from  Is.  3d  ,  the  present  minimum, 
to  Is.  lOd.  per  hour.  Women  are  to  participate  in  the  profit-sharing 
scheme. 

Volunteer  Notes. — Tlie  Head(|narters  of  the  Royal  Enf;i- 
neers'  Volunteers.  London  Army  Trjops  Companies,  w  II  be  c.los 'd 
from  December  3(Jth  to  .January  4th,  and  no  parades  will  be  held. 

Football. — The  second  of  the  series  of  football  matches 
between  the  Magnet  F.C.  and  the  remainder  of  the  G.E.C.  was 
played  at  Dulwich.  on  Saturday  last.  In  the  first  match  the  "  Old 
Crocks"  were  victorious,  but  this  time  the  .Tuniors  gained  a 
creditable  victory,  scoring  two  goals  to  their  opponents'  one. 
Whitford  scored  for  the  G.E.C.  after  about  a  quarter  of  an  hour's 
play,  but  although  the  Magnets  did  a  lot  of  pressing,  they  ould 
not  score,  owing  to  Maddams's  fine  display  in  goal.  Soil  after 
half-time,  however,  Joseph  equalised,  and  a  few  minutes  before 
time  Brown  scored  the  winning  goal,5 amidst  great  applause,  The 
feature  of  the  afternoon  was  the  play  of  Maddams  in  goal,  hut  for 
whom  manyjnore  goals  would  certainly  have  been  scored  against 
the  G.E.C. 

Inquiries. — Makers  of  tlie  "  Simplex-Coventry  "  lightin.i; 
set  are  asked  for. 

Industrial  Committees. — The  activities  of  the  Ministry 

of  Reconstruction  in  the  formation  of  Interim  Industrial  Recon- 
struction Committees — or  temporary  Wbitley  Councils,  as  they 
are  sometimes  called — will  be  resumed  after  the  holiday  period. 
Full  Trade  Conferences  have  been  arranged  for  the  tubes  and  paper- 
making  industries.  They  will  be  held  in  January,  under  the 
presidency  of  Mr.  E.  J.  P.  Benn.  Chief  Trade  Organisation  Commis- 
sioner of  the  Minister  of  Reconstruction  and  Chairman  of  the 
Industrial  Reconstruction  Co  incil. 

German  Protective  Devices  Against  Surges. — Oermai 

patent  No.  291,498  of  E.  Nytborck  describes  a  fuse,  the 
operation  of  which  depends  on  electrostatic  attraction.  A 
U-shaped  filament  is  connect.ed  in  the  circuit  and  suspended 
in.a  tube  containing  oil.  At  the  lower  bend  the  filament  lies 
between  two  plates,  one  earthed  and  the  other  connected  to 
tlie  lino.  If  the  line  to  be  protected  rises  in  voltage  beyond 
a  sate  limit,  the  filament  is  attracted  .so  as  to  touch  the 
earthed  plate,  and  fuses  in  consequence.  The  rupture  takes 
place  under  the  oil.  Another  patent.  No.  288,373,  of  tlie 
Siemen.s-Schuck-ert  work.?  .shows  an  ingenious  construction 
of  subdivided  cables,  eo  that  they  may  afford  an  obstruction 
to  inc-oming  surges.  The  cores  of  the  cables  are  crossed  at 
certain  points,  so  that  outer  .strands  proceed  into  the  interior 
of  the  cable  ami  i-irt"  versa.  Kapid  o.scillations  tend  to  re- 
main on  the  surface  of  the  cable,  and,  when  they  reach  the 
cross-over  and  are  led  into  the  centre,  they  have  to  find  a 
path  to  the  outer  strands  again.  Only  a  part  of  the  surge 
finds  this  passage,  and  the  remiinder  is  reflected  back  along 
the  outer  strand.  The  action  is  assisted  by  including  choking 
coil.s  at  the  points  where  the  strands  pass  from  the  inside 
to  the  oiit.side  of  the  cable,  or  in  the  reverse  direction,  and 
also  by  providing  resistance  bridges  from  an  outer  to  tin 
inner  conductor,  where  the  interchanges  of  position  take  fJace. 
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Mr.    Winston    Churchill    on   the   Change-Over.  — On 

Saturday  last  Mr.  Winston  ChurehiJl,  Mmitter  of  Munitions, 
Hxldies^cd  a  joint  coufexence  of  employers  and  trade  union 
reprebcutatives  on  the  measures  taken  by  Lis  department 
to  turn  over  to  peace  industry.  The  tirst  task  was  the  liqui- 
dation of  contracts;  the  second  was  the  lendering  of  assistance 
of  various  kinds  to  liruis  to  turn  over  Irom  war  industi-y  to 
t>eace  industry;  and  the  third  was  the  disposal  of  stocks  of 
juateiials,  properties,  and  stoi'es  of  all  kinds,  amounting  to 
nearly  1,OUO  milhons  in  value.  They  had  to  get  the  best 
prices  for  the  Exchequer  without  discouraging  and  dislocating 
ihe.  normal  industries  of  the  country  and  delaying  their 
revival  through  throwing  great 'masses  of  new  or  part-woin 
surplus  products  upon  the  market.  This  seemed  to  him  to 
be  one  of  the  most  mtrioat«  business  problems  that  had  ever 
been  set.  He  ho[>ed  that  by  the  end  of  January  the  staff  of 
his  Department  would  have  been  reduced  by  at  least  I.IMXI 
l>ers<jnSi  The  duninution  of  staffs  would  be  followed  by  the 
disgorging  of  hotels.  But  during  the  greater  part  of  1919 
the  liquidation  of  contracts  and  the  sale  of  stores,  apart  alto- 
gether from  the  normal  busines.?  of  the  Ministry  of  National 
Supply,  would  require  the  maintenance  of  a  very  large  staff 
at  headquar-ters.  The  inspection  staff  of  70,000  persons  had 
fieen  eflectively  reducetl  during  the  past  six  weeks,  and  by 
the  end  of  this  week  '20,000  to  '25,000  would  have  been  re- 
leased. Bub  the  inspection  staff  ha<l  now  to  inspect  and 
schedule  the  stocks  of  finished  and  unfinished  munitions,  so 
as  to  aissist  in  the  rapid  settlement  of  accounts  fjetween  coo- 
tractors  and  the  Ministry  of  Munitions.  In  the  course  of 
his  reference  to  the  output  of  shells,  Jlr.  ChurchiU  said  ttiat 
neojly  '230,000  persons  would  have  left  munitions  production 
by  the  end  of  this  week.  As  far  as  the  engineering  shops 
were  concerned,  we  were  bound  to  have  a  period  of  disloca- 
tion extending  over  several  months.  Not  only  had  new  pro- 
jects got  to  be  undea'taken,  but  the  shops  had  to  be  cleai'ed 
for  new  arrangement  of  machinery.  It  was  inevitabfe  that 
I  here  should  be  a  iX'riod  of  more  or  less  severe  dislociition 
throughout  the  great  engineering  trades  by  the  transition 
from  -war  to  peace,  but  the  difficulty  would  have  been  seri- 
ously aggravated  if  a  surdlar  disturbance  and  aiTest  of  pro- 
duction had  extended  to  the  basic  trade,  the  great  steel 
trade,  upon  which,  as  a  foundation,  all  our  engineering  activi- 
ties stood.  The  arrangements  which  had  been  made  to  turn 
the  steel  ta'ade  on  to  peace  production  appeared  to  be  work- 
ing extremely  well.  Orders  were  being  booked  for  export, 
;uid  so  far  as  home  pi'oduction  was  concerned  the  steel  works 
were  already  fully  occupied.  That  was  a  very  satisfactory 
step  on  our  anxious  and  lengthy  journey  from  war  to  peace. 
Aftei'  alluding  to  orders  lor  the  release  of  tools  and  metals, 
the  sijeaker  referred  to  the  efforts  of  the  Government  in 
placing  orders  to  develop  alternative  industrial  productions 
as  a  stop-gap  pending  the  transition.  The  superintending 
engineers  of  the  Ministry  of  Munitions  lUs-tributed  all  over 
the  country  were  advising  and  assisting  firms  in  theii"  areas. 
The  local  boards  of  management  were  also  co-operating  in 
every  'way.  TTiey  were  making  special  efforts  to  olitain 
orders  from  Government  Departments,  from  the  Colonic.'^, 
and  the  Dominions,  and  from  pubhc  bodies,  with  a  view  to 
placing  them  to  the  greatest  advantage.  When  necessaiy 
he  was  prepared,  in  connection  with  Government  schemes, 
to  place  covering  orders  for  commodities  which  would  clearly 
be  required  in  oonsiderable  quantities  if  private  orders  were 
not  forthcoming.  For  in.stance,  he  had  aiTanged  with  the 
Railway  Executive  Committee  and  with  the  Board  of  Trade 
lo  place  orders,  if  necessary,  for  1,000  locomotives  and  30,000 
or  10,000  w-agons  in  the  shops  of  the  counti?. 

.\rrangements  were  being  made  with  the  Local  Goveni- 
nient  Board  for'  the  Ministry  to  place  large  orders  for  article.s 
ie(|uired  in  connection  with  the  Ciovemment's  housing 
schenaes;  such  ai-ticlcH  us  fittings  for  gas  and  electric  cook- 
ing and  lighting,  ^c.  Conti-actors  would  be  w-ell  advised  to 
tinl  into  commimicatioii  with  the  Mitii.'ctry  of  Munitions  show- 
Mig  their  desire  to  obt^tin  orders  of  this  uatm'e.  It  was  idle 
to  .supixise  that  we  could  bridge  the  next  tlii'ee  or  four 
months  \vithout  a  wrtain  degree  of  dislocation  and  of  un- 
employment. 

Ill  loijking  forward  to  the  futiue,  ilr.  Chm-chill  desired  to 
emphasise  the  real  importance  of  everybody  endeavouring  to 
.^-limulatc  alteniative  ijcace  producticms  and  taking  every  .step 
in  rea.'sonabl©  relation  to  thait.  "  Let  every  man  endeavour 
to  find  his  peace  job,  and  let  the  country  as  a  whole  have 
courage  and  confidence  in  its  immediate  futur'e.  .  .  .  There 
ought  to  be  a  period  of  great  activity  following  this  tn'ansi- 
tional  period,  and  everyone  should  look  forward  to  the  future 
ill  the  spirit  of  hope  and  of  confidence,  for  by  that  procof-s 
they  will  more  or  le.?s  stimulate  the  revival  which  they  desire 
iind   which  is  .t».i  es.=ential  to  our  well-being." 

The  Westinghouse  Manager  and  Engineering  Output. — 

— The  Mtinchcster  Dail\i  Dispatch  on  Saturday  List  published 
i:ii  ink'rview  with  Mr.  H.  Mensfortb.  manager  of  the  Rriti.'-b 
Wesiiughouse  Co..  and  tJie  new  president  of  the  Mauchestej' 
Hnd, 4 District  Engineering  Trades  Employers'  Association 
He  said  there  were  years  of  ample  trade  ahead,  but  to  obtain 
it  ca'  canny  methods  would  have  to  cease,  and  no  restrie- 
tion*  must  be  put  on  the  development  of  machinery  to  obt.Tin 
the  maximum  output  with  the  minimum  of  energy.  Mr. 
Mensforth  said  that  at  present  manv  oustoroers  would  not 
place  orders  becau.se  of  the  impossibility  of  firms  giving  de- 
fuiita  prices  and  times  nf  deUvety.  .\s  an  instance  of  the 
loss   of    trade    through    the    lattei',    he    i;ientioned    that    the 


Westinghouse  Co.  had  an  order  from  Norway  for  a  lot  of 
switchgeaj',  but  through  the  Government  not  giving  a  pro- 
mise as  to  priority  until  too  late  the  firm  was  unable  to 
guarantee  deliveries  as  required,  and  the  older  had  gone  to 
the  Siemens-Schuckert  Co.,  m  Berlin. 

A  great  question  now  was  whether  the  skUled  men's  unions 
were  going  to  realise  that  maximum  production  was  as  much 
in  their  own  inteiests  as  the  employers'.  "  In  other  words, 
if  employers  were  wiUing  to  put  down  modern  machinery 
and  use  modem  methods,  are  the  unions  prepared  to  allow 
the  tuUest  output'?  If  the  answer  is  in  the  affirmative — and 
there  wiU  be  the  maximum  production  in  America,  and  cer- 
taiuly  in  Gei'many  also — then  not  only  shall  we  absorb  all 
the  i^killed  labour  available  in  the  comitry,  but  all  the  semi- 
skilled as  well,  and  also  as  many  of  the  unskilled  men  now 
engaged  in  engineering  works  as  are  capable  of  being 
utilised."  '  If  the  skilled  man  will  make  it  his  interest  so  to 
develop  machinery  that  we  can  get  the  maximum  of  output 
with  the  minimmn  of  enei'gy,  the  47-hour  week,  tbo,  will 
have  thB  sympathy  of  any  good  employer.  We  need  not 
have  the  slightest  fear  of  the  future."  declaa-ed  Mr.  Mens- 
forth. 

Industrial  Lighting. — A  good  overhead  system  of  lightiug 
is  the  modei'n  standard  for  industrial  estabUshments.  and 
usually  provides  all  the  light  that  is  required  for  the  lighting 
of  most  interiors.  Quite  frequently,  however,  local  lighting 
is  employed  in  addition  to  the  overhead  lighting  for  certain 
machines  or  locations  in  the  shop. 

To  a.ssist  local  Ughting  it  has  been  found  that  the  use  of 
wliite  paint  has  proved  very  effective.  In  one  case  a.  large 
machine  shop,  containing  massive  vertical  slotters,  wa.s 
lighted  with  an  overhead  sj  stein  to  an  a.verage  intensity  of 
about  two  foot-candies.  The  heavy  machines  w'ere  finished 
with  very  dark  paint,  so  that  the  fighting  of  the  tables  in 
the  region  where  the  cutter  oi>erated  wa,s  insufficient  foi" 
setting  the  cutter  accurately  to  the  pencil  markings  on  the 
rough  castings  ready  to  be  macliined.  As  a  remedy  a  lamp 
on  a.  drop  cord  was  provided  for  each  machine,  and  the  sur- 
faces  of   the  machine   which   faced   the  table   were   painted 


Dl.MUiAM    Of    M.ACHLNi;,    SHOWING    lUB    IsiPKUVE.MENT    IN    LIGHT- 
ING    OBTAINED     BY     PAINTING     THB     VERTICAL     SURFACES 

Of  THB  Machine  F.acing  Table. 

w'hitc.  Thi«  improvement  avoids  any  shadows  from  the  k»:al 
lamp,  as  the  refiection  from  the  white  painted  siu'faces 
softens  the  shadows  very  maiterially  and  increases  the  illtuni- 
nation  on  the  table  by  about  70  per  cent.  Thus  (see  accom- 
l>aeying  illustration)  the  foot  candle  meter  readings  taken 
at  the  base-plate  showed  an  improvement  with  the  use  of 
IHidnt  of  100  per  cent,  in  the  lighting  at  the  points  a  a.nd  c, 
and  over  60  per  cent,  at  the  point  b. 

Owing  to  the  present  necessity  for  sh'ict  economy  by 
reason  of  the  coal  restrictions,  the  use  of  white  paint  would 
appear  to  be  a  most  desirable  practice  for  all  machines  and 
workshops. 

National    Control  of    Electricity  in  West   Prussia.— 

Among  the  numerous  treatises  which  have  recently  appeared 
concerning  the  management  of  the  supply  of  electricity,  one 
by  Begierungsbamneister  a.  D.  Aschoff  deserves  special  notice. 
The  author  assigns  the  duty  of  producing  electa-icity  to  the 
State,  and  the  distribution  to  the  provincial  associations,  and 
supplies  a  number  of  interesting  figures.  He  calculates  the 
total  energy  requirements  in  Prussia  at  17  milliard  K.w.- 
hours,  and  the  surplus  profit  for  the  State  from  the  annual 
energy  production  at  Mk.  25  milhons,  a  sum  which,  in  con- 
s<>qucn(i'.  of  compensations  paid  to  the  rompulsorily  .sus- 
iveaded  existing  power  works,  would  he  reduced  by  Mk.  -3^ 
milhons.  thus  effecting  a  loss  of  Mk.  13  milhons.  From  the 
'hstnbution  of  the  energy  he  estimates  a  profit  of  Mk._177 
raOhons,  so  that  from  the  entire  manaeement  of  the  electricity 
a  neb  surplus  would  remain  of  Mk.  164  millions.  The  State 
will  take  50  per  cent,  of  this.  viz.,Mk.  83  millions,  the  other 
moiety  -will  be  assigned  on  an  ingenious  and  equitable  scale 
to  the  prnvmces.  ■whose  share.'  vary  from  Mk.  30  millions 
annually  (Rhine  Province)  to  Mk.  li  million  ("West  Prussia). 
— Kommunalr.   Praxis,  October  13th. 
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Industrial     Fatigue.— A    iicucaivh     IJoanl     lias    been 
,i|il>oiiiu>il    liy    tlu'   J lepartment   of    Soioutitie    and    Industrial- 
IVscaivJi    and    the    Medical    Kcsearcli    Goiniiiittoe   jointly    to 
."iisider  and  invoiititjaCe  the  relations  of  hours  of  labour  and 

•I    other    t iHtions   of    einploviuent,    ineludiny    niethod.s    of 

\ork.  tt>  the  produetion  of  fatisue,  having  roflard  lioth  t« 
ludusuial  efricicney  and  to  the  iMcw^rTatioii  of  liealtli  auioiiy 
1  he  workers.  • 

ITie  7ViiifK  states  thai  the  duty  <j1'  Hhe  Hoiird  will  be  to 
initiate,  oiyanise,  and  pronioto  by  reseiueh,  (jrants,  or  otlier- 
vise  inve.--tit;ati(ins  in  difTeront  iudu.strievs  with  a  view  to 
lindinf;  the  most  favourable  hours  of  labour,  .spells  of  work, 
ii-st  pauses,  Mid  other  conditions  »pplica.ble  to  the  various 
proe««ses  a<'Cordin^;  U>  the  nature  of  the  work  and  its  de- 
mands on  the  worker. 

I'V.r  these  iiivosritrations  the  Board  looks--  forward  to  re- 
ceiving the  help  of  employers  and  workmen  in  the  industries 
\viiich  are  .studied,  and  in  appropriate'  cases  representatives 
of  both  will  be  iuvit<'d  to  serve  as  temporary  members  of 
the  Board.    The  Board  has  been  constituted  as  follows:  — 

Prof.  C.  S.  Shenington.  ScD.,  F.R.S.  (Professor  of  Physio- 
loev,  Universitv  of  Oxford),  ehaannan. 

E.  1,.  Colli.s'E.-(j..  M.B.  (Director  of  Welfare  and  Health, 
Ministrv  of  Munitions). 

Sir  Walter  Fletcher,  K.B.E.,  M.D.,  F.R.S.  (secretary, 
-Medical  Rt^soarcli  C-ommittee). 

\V.  L.  Hichens,  E.sq.  (cliairman  of  Messrs.  Cammell.  Laird 
and  Co..   Ltd.). 

Edward  Hopkinson,  Esq.,  D.Se.  (director  of  Messrs.  Mather 
and  Piatt,  Manchester). 

Kenneth  Lee,  Esq.  (director  of  Messrs.  Tootal,  Broadhurst, 
Lee  Co.,  Ltd.). 

1.  M.  Lepge,  E.-^q.,  C.B.E.,-M.D.  (ILM.  .Medical  In.si)ector 
of  Factories). 

Colonel  C.  S.  Myers,  M.D.,  F.R.S.  (director  of  the  P.sycbo- 
logical  Laboratory,  Cambridge). 

R.  R.  Bannatvne,  Esq.  (assessor  representing  the  Home 
Office). 

D.  H.  Wilson,  Esq.  (H.M.  Inspector  of  Factories),  .secretary. 

The  Boai'd  will  be  glad  to  ix!c«ive  suggestions  as  to  any 
probleins  of  the  kind  described.  All  communications  should 
lie  addres.-H.'il  to  the  Secretary,  Industrial  Fatigue  Rescarcli 
JMianl,  l.j,  Great  George  Street,  Westminst-er,  S.W.  L 

Posts  for  Ex-Officers. — A  letter  to  The  Times,  of 
Lifcirihci-  loiii,  signed  by  Capt,nin  F.  Ije  Neve.  Fo.ster,  secre- 
tary of  the  Inns  of  Court  Regimental  .'\s-sociation.  10,  Stone 
Buildings,  lincoln's  Inn,  W.C.  '2.  draws  attention  to  a  scheme 
which  he  has  started  to  assist  ex-officers  to  find  suitable 
employment,  and  which  has  sliown  good  results.  Under 
this  scheme  a  number  of  gentlemen  in  [xwitions  of  influence 
in  the  professions,  commerce,  and  industry  have  volunteered 
a  personal  interest  in  tlie  welfare  of  a  select-ed  number  of 
officers,  with  a  view  to  advi.sing  and  finding  suitable  openings 
for  tlieni,  within  their  respective  spheres  of  influence.  For 
instance,  one  eminent  civil  engineer,  with  interests  at  home 
and  abroad,  is  fatheiing  tlie  ai.ses  of  six  officer  members  of 
the  association  who  have  engineering  qunlifications.  Captain 
Foster  invites  any  gentlejuen  who  are  willing  to  help  in  this 
way  to  communicate  with  him,  indicating  the  directions  in 
which  they  may  be  of  assistance  and  the  type  of  officer  in 
wliom  they  are  prepared  to  intere.s-t  themselves.  He  will  be 
pleased  to  forward  to  any  such  gentlemen  a  .short  list  of 
officers  of  the  type  and  qu-ilifications  desired,  with  any  further 
dekiils  that  may  be  required. 

Lead. — In  their  Lead  Market  Report,  dated  Decemoer 
•2(ith  Messi's.  .las.  Forster  it  Cfi.  .sjiy  : — "  Although  restrictions 
to  dealing  in  lead  have  this  week  been  withdrawn,  there  is  in 
no  sense  as  yet  an  open  market.  So  long  as  the  whole  of 
the  .supplies  are  in  the  hands  of  the  Government,  and  this 
we  believe  Ls  the  case  not  only  with  resj^ect  to  stocks  here 
but  also  with  all  lead  afloat,  there  will  be  no  open  market. 
Lead  can  only  be  olitoined  at  £40  per  ton  for  some  time  to 
come.  No  doubt  with  greater  ship])ing  facilities  the  large 
(luantity  of  lead  lying  in  Australia  wiU  in  time  be  available. 
J^roduction  has  been  greatly  stimulated  during  the  last  four 
years,  particularly  in  America,  and  we  anticipate  ample 
supplies  a,s  soon  as  normal  conditions  obtain.  On  the  other 
hand,  there  w-ill  be  a  sustained  and  heavy  consumption. 
There  have  been  no  transactions  on  the  market,  but  con- 
sumers have  bought  pretty  freely  for  January  at  ^40." 


OUR    PERSONAL   COLUMN. 

The  Editors  inafe  electrical  engineer*,  whether  connected  with  the 
technical  or  the  commercial  Hide  of  the  profession  and  industry, 
also  electric  tramway  and  railway  o/Rcials,  to  keep  readers  of  the 
Electrical  Review  posted  as  to  their  vwvenunts. 


Central  Station  and  Iramwav  Officials.- The  Erith  I  rbau 
Dish-ict  Council  has  advanced  the  salary  of  Mr.  J,  C.  Wil- 
LUMS,  the  electrical  engineer  and  tramways  manager,  hr 
£150  per  annum.  The  circumstance  that  this  advance  was 
?ra.nted  spontaneously -by  the  Council,  without  anv  applica- 
tion from  himself,  must  be  gratifving  to  Mr.  Williams,  but 
it  will  probably  cause  other  engineers,  whose  Comicils  'have 
so  fa,r  forgotten  to  be  either  just  or  generous,  to  wish  thai 
the  tide  of  good   fortune  would  flow  in  their  direction.     ' 


A,\l.>l,ury  r.L.C.  ha>s  aiipointed  Mr.  M.  Mouti.mku  sUition 
buixsriuteudeut  at  the  elettiicity  \\'orks. 

Mr.  A.  Slave.n,  who  is  leaving  the  eauploy  of  the  Urb:un 
Electric.  Supply  Co.  after  15  years'  sei-vice,  has  been  pre- 
sented by  the  staffs  at  Newton  Abbot  and  Daa-tinouth  with  a 
gold  watch. 

Mr.  .\.  II.  Gati'.s,  chief  to<.'hnitMil  assi.'itant  at  Luton  Coa'- 
lioi-.ition  electricity  works,  has  rc-signed,  having  iXK-eived 
another  appointiiK'iit. 

Mr.  S.  Cohen,  .'\.M.I.E.E.,  who  recently  left  the  position 
(;f  senior  charge  engineer  with  the  South  i/.iiiHa.>Jhi're  Tram- 
ways Co.,  to  take  up  a.ii  ii)>i)<>intme;it  in  the  electrical  depart- 
ment of  the  Oldhani  Corix^nition,  wa.s  on  18th  iiist.  pre- 
.sented  with  a-  dining-room  clock  from  tlie  engiiRvring  ."-tail 
of  the  company. 

Mr.  Pilling,  tramuays  niaiiagcr,  of  .\ccringt(m,  recently 
a  candidate  for  the  jiosition  of  tramways  manageir  at  Hudder.s- 
lield  at  a  coiumeucing  s;ilary  of  £GO0,  and  Who  lost  the 
situation  in  one  vote,  has  had  his  .<5ahiry  increa.scd  from  1'HK.l 
to  .i'oWj  by  the  Aceiingtoii  Council. 

General.— Mr.    C.    G.    Quf.ttox,   A.C.G.L,   has  joined   the 

engineexing  and  technical  advertising  staff  of  Me.ssrs. 
Grceiily's,  Ltd.  Mr.  Quotton,  who  took  his  engincoriing 
degree  at  South  Kensington,  has  .«pent  six  yeans  in  practical 
work  in  England  and  the  V .H.A.  After  trausfej-riug  his 
attcntiiins  in  the  States  to  the  publicity  side  of  erigineeiriiig 
he  returned  to  England,  and  in  l!X)8  became  publicity  ma.na- 
ger  to  the  Sun  Electrical  Co.,  Ltd.,  and  later  was  with  the 
I  iiion  Electric  Co.  in  a.  .similar  cjipacity.  During  the  past 
three  years  ho  ha.-s  been  mainly  in  Rus.sia  organising  pub- 
licity for  a-  large  combine  of  British  finns  and  assisting 
.\llLed  waa-  luoixigaurla.  from  which  work  he  returned  to  a 
ininoi'  technical  iX)sition  at  the  .\ir  Board. 

Sir  J.  A.  F.  AsriN.\LL  is.ietiriug  from  the  general  manager- 
ship of  the  Jjanca.s-liire  A-  Yorkshire  Railway  Co.  at  the  end 
of  the  year,  and  i.s  to  take  a  .scat  on  the  board.  Major  . 
Aurauii  Watson,  C.H.E.,  M.Jns-t.C.E..  .superintendent  of  the 
line  and' assistant  geru'ial  manager,  h;i  -  Ih>,ii  lippninted  gene 
ral  manager  to  sueeeed  Sir  .fohn.  lie  is  I"'  \i;iis  of  age.  He 
was  articled  to  llie  cliiicf  engineer  ol'  tlie   i:i,ih\;iy  in  1890. 

Sir  Guy  Ghanet  will  retire  from  tlie  end  of  this  year  from 
the  general  managership  of  the  Midland  Railway  Co.,  and 
wiU  take  a  seat  on  the  board.  Mr.  F.  Tatlow,  the  deputy- 
general  mana:ger,    becomes  general  manage)-. 

Sergeant  J.  Con  WAV  Piucu,  who  recently  had  a.  severe 
attack 'of  influenza,  ha.s  been  invalided  Home,  and  is  now 
in  England,  never  more  to  return   "  over  there." 

The  Victory  number'  of  the  Court  Joartuil  contains  an 
article  on  the  "  Wa.r  Romance  "  of  the  firm  of  C.  A.  Vaudcr- 
vell  &  Co.,  Ltd.,  with  a  photograph  of  Mr.  C.  A.  Vandervel!. 

Roll  of  Honour. — Lieutenant  G.  T.  Lyall,  of  the  Onta.ric 
Regiment,  a  Darwen  (Lancashiiie)  officer,  awarded  the  X.C. 
for  coura^geous  conduct  in  the  field,  was  an  electrical  engineer 
in  Canada.  He  rushed  a  .^itrong  enemy  point  at  Cambrai. 
and,  single-handed,  killed  the  officer  in  chaa-ge,  sub.sequently 
capturing  45  prisoners  and  five  machine-j^mns.  During  twc 
days'  oi>erations  he  captured  three  officers,  _18'2  other  raokr 
'26  machine-guns  and  one  field  gun,  exclusive  of  heavy  ca.' 
ualties  inflicted. 

Private  S.  A.  Plant,  Essex  Regiment,  who  has  been  kill<"l 
in  actiou,  was  employed  at  the  works  of  Meesi's.  Siemens, 
Stafford . 

Alderman  Knowles  Edge,  Deputy  Majior  of  Bolton,  last 
week  presented  the  D.C.M.,  which  was  awarded  at  Gallipoli 
in  January.  1916,  to  Sergeant  J.  G.  Jones,  R.F.A.,  who  was 
employed  a.s  an  electrician  in  Bolton. 

Obituary.— Mh.  J.  R.  Berry.— Amongst  the  many  victims 
of  the  recent  influenza  epidemic  (estimated  to  number  about 
eight  thousand  in  Cape  'Town  and  suburbs)  is  Mr.  James  R. 
Berry,  the  local  manager  of  the  Telegraph  Manufacturing 
Co.  Mr.  Berry  was  a  native  of  Bui-y,  Lanca.shire,  but  had 
occupied  his  position  in  Cape  Town  for  a.lxiut  eight  years. 
Our  Cape  Town  corresixmdent  says  that  his  wide  knowledge 
and  experience  of  electrical  matters  was  alw'ays  at  the  dis- 
posal of  electrical  engineers,  and  hjs  genial  di.-^iHjsition  causeci 
him  to  be  endeared  to  a  large  circle  of  acquaintances,  many 
of  whom  showed  their  aippreciation  by  paying  him  the  last 
maj-k  of  respect  at  his  funei-al.  Three  other  victims  were 
Messrs.  James  McConville  and  Willlam  PIope,  foremen  in 
the  ca.ble  depart.ment  of  the  Cape  Town  C(jii'iH)ration,  and 
Mr.  T.  M.  Maskew,  correspondence  clerk  in  the  elcotiicaJ 
department.  As  about  75  per  cent,  of  the  staff  of  the  elec- 
trical depaj-tment  were  -affected  at  one  time,  it  can  readily  be 
understood  tlrat  the  supply  was  kept  going  under-  exceptional 
difficulties. 

Mr.  W.  MoCannam.— The  death  has  taken  plaee  frorn  in- 
fluenza of  Ml'..  W.  McCannam,  a.  member  of  the  staff  of  the 
electiic  light  w-orks  at  Nestoii   (Cheshire). 

Mr.  W.  Yaruley. — ^I'hc  death  occurred  recently  of  Mr.  W. 
Yardley.  electrical  engineer,  of  Leatherhead,  aged  54  yea.rs. 

Mb.  J.  A.  Baker.— The  death  is  announced  of  Mr.  J.  A. 
Baker,  who  was  in  business  as  ajn  electrical  engineer  anrt 
r-xjntractor  at  Northampton. 

Mr.  Harvey  dc  Cros. — Mr.  Harvey  du  Cros  passed  away 
suddenly  on  Saturday  lasrt  at  Dalkey,  Co  Dublin,  aged  72 
years. 

Wills.— The  late  Mr.  James  0.  Callendeb  left  ^17,330. 
Tlie  late  Colonel  Bertram  Hopkinson,  who  was  killed  in  a 
flying  accident,  left  £16,457. 
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NEW     COMPANIES     REGISTERED. 

EniSlish  Electric  Co.,  Ltd.   (152, 2-50). — Private  compajiy. 

R.gistercd  December  14th.  Capital,  £5.000,000  in  £1  shares  (1,500,000  prei. 
and  3,300,000  ord.>.  Thf  pref.  shares  are  entitled  to  a  fixed  cumulative  pre- 
ferential dividend  ;it  6  per  cent.,  and  in  a  winding  up  they  take  priority 
as  regards  return  of  capital  and  arrears  of  dividend,  but  they  carry 
right  to  further  participation  in  profits  or  assets.  Each  >~]ii 
vole.  The  objects  arc ;  To  carry  on  the  busine.>.s  of  elei 
hydraulic,  and  general  engineers  and  contractors,  iiiair 
dealcjT,-     in.     vehicles,     galvanic,     and     magnetic     app.iratu 

suppliers  of  light,  he;jt,  sound,  and  power,  maniifaclureis  and  repairers  of, 
and  dealers  in.  vehicles,  cycles,  engines,  chassis,  bodies,  airships,  .icroplanes. 
armour  plates,  gun  mountings,  missiles  and  explosives,  dealers  in  petrol  and 
other  volatile  oils  and  spirits,  lubricants,  metallic  compounds  and  chemi- 
cals &c.  The  first  directors  are :— C.  1.  Cayley,  3.  Portland  Place,  \V. 
(chairman  of  Dick,  Kerr  &  Co..  Ltd.);  B.  .\.  I-"irth.  Norfolk  Works,  Shef- 
field (chairman  of  Thos.  Firth  .'i:  Sons,  Ltd.);  W.  Rutherford,  ;i.  Abchurch 
Yard,  E.C.  (managing  director  of  Dick.  Kerr  &  Co.,  Ltd.);  J.  Sampson.  8. 
The  Sanctuary.  Westminster.  S.W.  (dir.-ctor  of  John  Brown  Sr  Co..  l.,td.); 
P.  J.  Pvbus.  Thornburv.  Bradford  (managing  director  of  Phoenix  Dynamo 
Co.,  Ltd.);  Col.  J.  H.  "Mansell,  The  Chase,  near  Coientry  (managing  direc- 
tor of  Cuventrv  Ordnance  Works,  Lll.h  .\.  Oracle,  Fairfield  Works.  Glas- 
gow, engineer!  W.  L.  Hichens.  3,  C.nlr..l  Buildings,  Westminster,  S.W. 
(chairman  of  Cammcll,  Laird  &  Co.,  Lid.l;  C.  li.  Ellis,  Ramplon  .Manor, 
Notts  .  manufacturer.  Minimum  cash  subscription,  seven  shares.  Directors' 
qualification,  £1,000.  Remuneration.  £250  each  per  annum,  with  £100  extra 
for  the  chairman,  and,  if  the  directors  so  detcriTiinc,  for  the  deputy-chair- 
man. The  directors  niav  borrow  on  security  up  to  the  nominal  amount  of 
the  share  capital  without  the  consent  of  a  general  meeting.  Registered 
oflice  :   3.   Abchurch  Yard.   E.C. 


CITY     NOTES. 


The     annual     lueetiiif;     was-    held     on 
India  Rubber,     Thursday,   December  19th,   at   the  offices, 
(iuttaPercha      lOJ,  Cannon  Stivct.  E.C.     Major  Leonahu 
and  Telejlraph     DAir.vi.'j,    who    iHcsidcd,    stikl    that    early 
Works  Co.,        in    the   year   the   dea;th    occurred   of    Mr. 
Ltd.  G.  W.  Smith,  extraordinary  director-,  who 

for    50    yeare    had    faittifully    served    the 
compaaiy   in   France.     He  was  appointed   manager  in   1870, 
during  the  time  when  their  factory  at  Persan  was  occupied 
by   the   Germans,   and  he  had   only   relinquished   hi.s   charge 
;it  tbo  l)efriunLng  of  the  present  war,  when  Pei'san  was  again 
tlireatenet.!  Ijy  a  second  occupation.     In  addition,   they  had 
also  to  note  with   regret  other  lasses  in   the  Engh.sh   staff. 
Mr.    Gealc.    the   accountant,    who  had    been    witli   them    3.5 
years,  Mr.  Williams,  the  controller  of  agencies,  with  a  record 
of  i-i  years,  and  Mr.  Stables,  for  many  years  manager  of  the 
infUa.-nibber  deiJartmeut  at  SilvertowTi,  had  all  passed  away. 
Capt.    Nigel  Hanbury,   a   director,   who  h:id   lieen    with   the 
Colours  since  Octobej,  1916.  was  still  away  on  the  Continent. 
Gol.  Jarvis,  who  had  i^rved  since  the  commencement  of  the 
war,  iind   went  through  the  trying  experiences  of  Galhpoh, 
was  happily  with  them  that  day,  on  leave.    Having  referred 
to  the  ap{x>intment  of  Mr.   Eus:*ll,  the  manager  at  Silver- 
town,   as  an  extraordinary   director,   the  chairman  said   that 
the  net  profit,  ;ifter  making  provision  for  doubtful  debt/s  and 
excess   profits    duty,    was    £liS,oS9.     That   had    allowed    the 
directoi'S  to  put  i-jO.fXW  to  the  reseiTe  fund,   and  to  caiTy 
forward   the   substantial  sum   of  £90,955.     He.  thought  they 
would  iiigree  that  it  wa.s  very  satisfactoi-y  to  have  a  reserve 
fund  (f.50(1.0(Kl;  wliich  was  equal  to  the  whole  i.s.'suc  of  their 
(irdhiary  i-hares.     For  many  years  it  had  been  the  ambition 
of  those  who  had  the  interests  of  the  company  at  heart  to 
be  able  to  reach  that  figure.    As  to  the  future,  they  had  now- 
to  study  and  carry  out  the  neces<aay  change-s  which  would 
help  them  to  bridge  over  the  transition  pexiod  between  war 
;in^  I^eace  conditions.     That  was  a  very  .serious  problem,  and 
it  was  made  the  luoi'e  so  by  the  faet  that  the  Government 
had  not  yet  been  a.ble  to  give  the  country  anv  information 
of  a   definite  nature  as  to  their  future  fiscal   pohcy  in   con- 
iuH-tion    with    our   Colonies   and    foreign    countries.      During 
the  war  their  tiunover  had  greatly  increased,  both  in  volume 
;ind  m  valae.     They  had  had,  it  was  tnie,  to  saciifice  theii' 
pre-war  bu.siness,  and  u.«e  their  plant  for  the  production  of 
great  quantities  of  Government  requirements,   manufactured 
fro-".i    materials  at   artificially   inflated    prices,    and    with    in- 
creased labour  costs.     It  was  an  ea.sy  operation  to  lose  one's 
business,  but.,-  as  they  could  all  imagine,  it  was  one  of  very 
great  difficulty  to  regain  lost  trade.     Home  competitt>i-s,  who 
had   done   less   war   work    than    they    themselves   had,    had 
been  able  to  invade  then-  home  markets,  whilst  the  advan- 
tages reaped  by  neutral  countries  by  invading  their  foi-eign 
markets  would  not  cease  to  be  felt  with  the  advent  of  peace. 
They  hoped,   however,   to  regain   those  markets  as  socm   as 
they   cx>uld    put   themselves  in   a   position   to   produce  their 
manufactured  articles  in  the  necessaiy  quantity  and  quahty. 
.jnd   at   competitive   prices:   and,   in    addition,    they    thought 
tliar   some  of   the  information   obtained   and   lessons  learned 
during   the   wai-  period   might   be  of   considerable   assistance 
to  th-^m  in  reaching  that  goal.     During  the  period  of  recon- 
struction, it   was  obvious   that   their   aim    sliould    be   to   so 
adjust    their   operations    that    as    unich    as    possible    of    the 
labour  at  present  employed  should  be  smoothly  transferred 
from   ^^ar  work  to  more  peaceful  occupations,   but  in  those 
•>perations  they  must  not  forget   what  they  owed   to  those 
members  of  the  staff  who  had  been  fighting  their  country's 
battles  at  the  Front,  and  whose  claim  to  employment  stood 
first.     All  those  questions  of  material,   labour,   and  markets 
presented    great   difficulties,    but    with    a   knowledge    of   the 


business,  and  given  the  nece.ssary  supjioii:  from  the  Govern- 
ment whilst  their  control  contmued,  they  hoped,  and  thought 
that  they  would  be  able  to  steer  the  company's  barque 
through  the  troubled  waters  of  reconstruction  on  a  com- 
pai-atively  even  keel.  Their  factory  at  Per.san  h^d  done  very 
well  during  the  year  under  review.  At  the  height  of  the 
GeiTnan  offensive  last  spring  the  position  there  a.gain  bexranie 
■  critical,  and  the  French  Government  intimated  that,  in  dis- 
tributing their  orders,  preference  w-oidd  be  given  to  firm.s  at 
some  di.stajice  from  the  Front,  where  there  was  less  chance 
of  the  work  being  interrupted  by  the  enemy.  In  order  to 
c<jmply  with  then-  views,  they  took  over  a.  small  factory  in 
the  South  of  France,  to  which  they  (.ould  ta-ansfer  'the  most 
imixii-taut  jilaiit  in  case  the  advance  seriously  threatene<l 
Persan.  Luckily,  they  were  not  driven  fn  that  expedient, 
and  now  they  could  either  disiwse  of  the  pro(ierty  on  satis- 
factory tenns.  or  le.tyan  it  as  a  second  shing  to  their  bow 
in  France,  whichever  pi-oved  advisable.  He  was  glad  to  bo 
;ible  to  state  that  they  had  started  work  in  their  new-  fac- 
tory at  Bui-ton.  The  Government  had  assisted  them  b\- 
idlowing  a  considerahle  depreciation  to  be  wiitten  off  the 
l)uildings  and  machinery  before  aiTiving  at  the  sum  liable 
to  excess  profits  duty,  and  the  position  of  the  factory,  from 
llae  point  of  view  of  coal,  labour,  and  transport  faciUties, 
;v;iis  such  that  they  had  evei-y  reason  to  hope  it  would  prove 
ii  valuable  addition  to  the  productive  capacity  of  thear  timi. 
The  jieriod  of  reconstruction  which  lay  before  them  gave 
rif«'.  .to  no  little  anxiety,  aiid  the  results  of  the  cun-ent  year 
might  well  prove  disapixjinting.  However,  they  coidd  only 
deal  with  the  various  problems  as  they  arose,  to  the  best 
ot  their  abiUty,  wliich,  he  thought,  must  be  the  attitude  and 
methods  adopted  by  all  the  industries  of  the  country.  Hav- 
ing paid  a  tribute  to  the  excellent  way  in  which  the  staff  of 
the  company  h;id  worked  throughout  the  iseriod  of  the  war, 
he  said  that  the  critical  times  wei-e  not  yet  over.  He  thought 
they  might  look  forward  to  what  was  coming  this  year  with 
confidence.  The  critical  times  would  really  begin  next  Octo- 
ber, but,  although  thfey  would  be  ciriical,  he  did  not  think 
they  need  have  any  fear.    . 

Mr.  C.  II.  Gbay  seconded  the  motion,  and  the  report  was 
adopted  without  discussion. 

For    the    .vear   ended    June,    1918,    the 
Edison  Swan      bidancc    to   credit   of   profit   and   loss   ac- 
Electric  count   is   i;T29,210,    plus   £13,267    brought 

Co.,  Ltd.  forward,     interest  on  both   classes  of  de- 

benture stock  has  absorbed  .£19,119:  in- 
terim dividend  oiP  the  fir.st  pref.  cUvidend  to  -lanuary,  1918, 
±'3,793:  munitions  levy  balance  £587;  expenditure  on  bomb- 
proof shelters  £1,103;  special  munitions  plant,  etc.,  deprecia- 
tion £11,739;  written  otf  expenses  of  preference  share  iss-ue 
£4.'2-2-2;  cost  of  debenture  stock  purchased  for  sinking  fund 
£975;  fmther  provision  for  debenture  sinking  fimd  £8,6T2; 
3  per  cent,  dividend  on  first  participating  preference  shares 
£3,000;  ti-ansfen-ed  to  reseiTc  £10,000;  7i  per  cent,  dividend 
on  the  "A"  shares  £28,761;  leaving  to  cari-j'  forward,  s-ub- 
ject  to  excess  profits  duty,  £50,-265.  The  capital  exi)enditnre 
during  the  year,  befoie  pro-viding  for  depreciation,  amounted 
to  £17,907  (buildings  £2,731,  plant  and  machinery  £15,17(3). 
The  plant  extensions  have~  been  mainly  in  re.si)ect  of  special 
plant  erected  for  c-an-ying  out  Govenmient  contracts,  anil 
under  arrangement  with  the  Ministry  of  Munitions  £11.739 
has  been  w-ritten  oil'  as  shown  above.  The  new  capital  pro- 
vided by  the  issue  of  lueference  shares  and  the  improved 
organisation  have  had  ;i  very  distinct  bearing  uix)n  the  in- 
creased profits  .shown.  How  far  the  reconstraction  and  re- 
organisation of  the  industrial  undertakings  of  the  country 
wOl  affect  the  ea-iTiiiig.  capacity  of  this  company  in  the  imme- 
diate future  it  is  at  present  impos'^ible  to  foresee.  The  (Urec- 
tors  hoix;  that,  given  aji  adequate  supply  of  i-aw  materials 
and  an  equibible  solution  of  the  labour  problem,  satisfactory 
profits  will  be  earned.  The  question  of  tariffs,  however,  is  a 
,  highly  unportaut  one  for  all  electrical  undertakings,  and 
must'  not  be  lost  sight  of.  .^s  soon  as  more  normal  condi- 
tions with  regard  to  the  shipment  of  goods  abroad  are  estab- 
lished it  is  hoped  that  the  company's  export  business  wdl  be- 
come .1  valuable  source  ot  revemie.  In  aider  to  carry  into 
effect  the  general  policy  of  expansion  which  the  directors 
have  in  view  it  is  proposed  to  take  steps  to  make  a  further 
issue  of  ordinary  .shares,  which  in  due  course  will  be  offered 
to  the  existing  shareholders  lor  subscription.  The  balance- 
sheet  does  not  discl')sc  the  fact  that  the  hability  of  £2  per 
shares  has  now  been  removed  from  the  partly-paid  £5  ordi- 
nary shares,  or  that  these  shares  have  now  been  split  into 
the  denomination  of  £1  each,  as  the  order  of  the  Court  can- 
celling the  Uabihty  was  not  made  until  after  the  date  covered 
Ijy  the  balance-sheet.  A  freehold  property  in  the  north  ot 
London  has  been  purchased  since  the  date  of  the  balance- 
sheet  for  the  purpose  of  manufacturing  dry  cells  and  bat- 
teries, the  capacity  of  the  existing  shops  at  Ponders  End 
not  being  sufficient  to  cope  with  the  orders  received,  and.  in 
addition.  10  acres  of  freehold  land  adjoining  the  Ponders  End 
w'oiks  have  been  purchased. 
Annual  meeting:   December  30th 


Barcelona    Traction,    Light    &    Power    to,,    Ltd. — The 

financial  Press  states  that  at  an  adjourned  meeting  of  the 
holders  of  the  5  per  cent,  first  mortgage  50-year  bonds,  last 
week,  resolutions  were  unanimously  passed  sanctioning  the 
scheme  of  reorganisation. 
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Fullers'  Carbon  &  Lleclrical  Co.,  Ltd.— At  the  second 
anuuaJ  general  mectiug  heJd  last  week,  Mr.  Geoifio  Fuller, 
.M.I.E.E.,  the  chairajan.  congratulatod  the  shareholders  upon 
their  dividend  of  10  |>er  cent,  on  both  elasse.s  of  shares,  as 
a^^ainst  S  i>cr  cent,  last  >t\ir.  The  tuinover  had  been  in- 
r.reased  threefold  during  tho  pei")od.  The  company's  pro- 
ducts had  largely  superseded  the  foreign  product,  and  taey 
iiUeady  had  orders  on  the  books  equal  to  la.st  year's  entire 
sales.  This  had  necessitated  the  erection  of  another  large 
liuildiug.  with  a  folly-equipped  plant,  which  ha<l  luateirially 
increased  the  output. 

British  Coalite  Co.,  Ltd.— Mr.  \\".  j.  Fislur,  in  the 
(Mlirse  of  his  speech  to  shajoholdcrs  on  Decenibei-  18th,  said 
lliat  it  had  been  suggested  that  great<^r  economy  and  greater 
strength  and  efficiency  would  result  from  tlie  amalgamation 
ol  four  comjxinies  all  tending  to  the  sanjo  end  : — the  Bams- 
Icy  Smokeless  Fuel  Co.,  Low  Temperature  Caa-bonisation, 
1,1(1..  Coalite,  Ltd.,  and  their  own  concern.  If  on  closer 
ixaiuination  the  scheme  pix5ved  feasible  the  shai-eholders  of 
.ill  the  companies  would  be  made  acquainted  with  the  details 
and  called  together. 

Mirrlees,  Bickerton  &  Day,  Ltd. — The  "  Financial 
innes  "  says  that  the  ciipital  of  this  company  is  to  be  in- 
creased to  i'350.000  by  the  creation  of  14U,(XKt  oidmary  shaies 
of  £1  each.  55,000  of  tlie  new  shaies  will  be  offered  to 
ordinary  shareholders  at  par,  and  30,000  shares  may  be  issued 
t<)  members  of  the  staff,  employes,  and  agents  of  the  com- 
pany. 

Callender's  Siiare  &  Investment  Trust.  Ltd. — Dividend 
:!.i  per  cent.,  less  ta.\,  for  liaJf-yeai',  making  G  per  cent,  for 
.\oar.  i'500  has  been  put  to  reserve,  £741  wiitten  off  pre- 
liminary expenses,  and  £5,305  is  to  be  carrie<l  forward. 

Victoria  Falls  &  Transvaal  Power  Co. — .XccordiniJ  to  the 
liiiancial  Press  the  net  earaings.  including  those  of  the  Eand 
Mines  Power  Supply  Co.,  for  the  quarter  ended  September 
•'loth  amounted  to  i'-225.990,  before  providing  for  taxation  in 
St)Uth  .\trica  antl  the  United  Kingdom. 

Britisli  Uralite  (1908),  Lld.-S-Profit  for  the  year  ended 
■lune,  £(5,16'2.  Dividend  5  per  cent,  to  be  distributed  as  soon 
iia  the  hquid  cash  is  available.  The  plant  has  been  im- 
proved, increasing  production,  and  reducing  cost. 

Eastern  Telegrapli  Co.,  Ltd. — Dividend  at  the  rate  of  3J 
l)er  cent,  per  annum,  less  income-tax,  on  pref.  shares  for 
ipiarter  ended  December;  third  quarterly  interim  dividend 
of  IJ-  per  cent,  on  tlie  ordinary  stock,  free  of  income-tax. 

Hastern  Extension,  Australasia  &  China  Telej<raph  Co., 
Ltd.— Third  quarterly  interim  dividend  of  3s.  per  shaa-e,  free 
of  tax. 

.Marconi's  Wirei«s  Telegraph  Co.,  Ltd. — Dividend  of 
7  per  cent.j  less  tax,  upon  the  cum.  paa-ticipating  preference 
^hare-s:  and  an  interim  dividend  of  5  per  cent.,  less  tax,  on 
the  ordinary  shares. 

Stock  Exchange  Notic«. — .-Xppliaation  has  been  made  to 
ibe  Committee  to  apiwint  a  special  settling  day  in  : — 

Siemens  Bros.  &  Co..  Ltd.— 1'20,000  shares  of  £o  each, 
liilly-paid.  No.  1  to  1-20,000. 

Cromptou  &  Co.,  Ltd. — Interim  dividend  ;it  the  rate  of 
7  per  cent,  per  annum  for  the  half-year,  on  the  preference 
shares. 


STOCKS     AND     SHARES. 


S.vruRDAV  MonNiNd. 
There  is  not  very  much  to  tell  about;  Stock  Exchange  mar- 
ket^;,  where  business  has  come  to  neaily  a  full-stop  on  the 
eve  of  the  exterided  holiday.  The  House  has  even  recoveietl 
part  of  its  old-time  hilarity,  and  a  good  deal  of  quiet  merri- 
ment is  noticeable.  .\t  the  same  time,  there  is  not  a,  mem- 
ber in  the  House  but  has. a  personal  loss  to  mouni,  and  this 
itmsideration  forbids  any  such  boisterous  gaiety  as  used  to 
distinguish  the  Stock  Exchange  in  Christmas  weeks  before 
the  wax. 

The  Home  Railway  position  continues  to  absorb  mild  in- 
ti-rest,  and,  although  prices  gave  way  after  their  first  im- 
pro\ement  on  natiouali.siition  expectations,  this  d'ecline  has 
been  followed  by  a  small  upward  reaction,  which  has  lifted 
pnces  a  quarter  to  a  half  above  their  previous  levels.  Under- 
grounds are  not  grea.tly  affected  so  far,  but  Metropolitans  are 
hrmer. 

'riio  question  is  Ix^ing  debated  a.s  to  what  is  the  status  of 
■I  ilebenture  stock,  inasinuth  as  the  answer  to  the  problem 
'"•IV  li^'je.  a.  distinct  bearing  upon  the  price  which  is  hkeJy 
to  be  offered  by  the  Government  in  taking  over  the  securi- 
ties. The  best  authorities  declare  that,  in  the  case  of  a 
i»iiie  rajlway  comi^iiy,  the  rights  of  debenture  holders  are 
imuted  to  the  appointment  of  a.  receive!-,  who  has  the  powei- 
to  operate  the  property  for  the  benefit  nf  the  stockholders 
but  who  cannot  sell  aoy  part  of  it  m  order  to  repay  deben- 
ture-holders debt  which  the  company  owes  them.  In  other 
words.  It  IS  held  that  a  debenture  in  a  British  railwav  com- 
pany is  in  no  sense  a  mortgage,  and  therefore  carries  no 
such  Tights  as  fallmg  to  a  mortgage  debenture  stock  The 
poant  is  mteresting,  as  already  indicated,  on  account  of  the 
difterence  it  may  make  to  tte  price   received   bv  debenture 


stockholders  if,  and  when,  their  security  is  taken  over  by 
tho  Goveiumeut,       ^ 

Tho  Eastern  Telegraph  Co.  has  dedaied  its  usual  quar- 
teily  dividend  of  IJ  per  cent.,  and  the  Eastern  Extension 
Co,  of  3s.  per  share,  both  of  these  being  paid  free  of  t,ax. 
The  market  in  cable  shares  is  a  httle  dull  for  cliaice,  though 
amongst  manufacturmg  itsues  there  is  a  decidedly  good  tone, 
and  Ciillenders  have  risen  to  lOi  on  top  of  their  big  rise  of  a 
few  days  ago.  The  Marconi  group  is  also  better,  not  so 
much  in  price  as  in  sentiment.  Business  is  quiet  in  the 
shares,  and  Americans  at  one  time  gave  way  to  '29s,  9d, 
Then  they  raUied  to  3(ls.  3d,  Marconi  Slarines  at  3J  are  1/16 
better  on  tho  declaration  of  an  interim  dividend  of  Is.  per 
.sliare,  less  income-tax,  on  account  of  the  current  year.  United 
lliver  Plates  are  1/lG  up.  In  other  telegraph  and  telephone 
issues  thei'e  is  little  going  on,  and  no  change  in   prices. 

Edison-Swan  shares  rose  to  19s,  9d.  on  the  declaration  of 
a  dividend  of  7J  per  cent,,  which  is  better  than  many  had 
expected.  The  news  was  not  genei-ally  known  this  (Friday) 
afternoon,  and  it  may  be  that  prices  will  improve  unless 
there  happens  to  be  profit-taking  to  follow  the  announce- 
ment. The  rest  of  tiie  electrical  manufacturing  shares  were 
very  steady,  prices,  howevea-,  calhng  for  no  particular  com- 
ment. 

.\mongst  the  foreign  groups,  altiiough  Mexican  utihty 
bonds  are  unchanged,  the  tendency  is  still  depressed,  and  it 
is  by  no  means  easy  to  sell  stock  at  the  moment.  Tha 
.\rgentinc  Tramway  issues  are  also  heavy,  the  first  prefer- 
ence dechning  to  4  1/16  and  the  second  preference  giving 
w-ay  to  3^.  Canadians  are  rather  better,  and  the  5  f>er  cent, 
bonds  of  the  Electrical  Development  of  Ontario  went  up  '2 
to  88.  No  alterations  have  occurred  in  Brazilians.  The 
rubber  market  is  hard,  and  amongst  base-metal  shares,  tho 
removal  of  Government  control  from  some  of  the  principal 
metals  has  had  no  untoward  effect  upon  pric-es  of  shares. 


SHARE    LIST    OF    ILEtTBICAL    COMPANIES. 
Hour  Eleciricitt  Coupanies. 

Dividend  Price 

, ■ .  Deo,  20,  Yield 

1916.   1917.  19ie.     Eise  or  fall.      p,o. 

Brompton  Ordinary 9       10  7t  —  £S  IS    0 

Charing  Cross  Ordinary     ....       5         4  3.J  —  5  14    U 

do.       do.       do.       4J  Pret...       4J       4J  .Ig  —  B  13    4 

Chelsea 3         5  4  —  654 

City  of  London         8         8  13  —  (13    1 

do.       do,    6  pet  oent.  Pref.  ..66  lOJ  —  .'i  18    r> 

County  of  London 7         7  llj  —  fi    ,'!    7 

do,         do,     6  per  cent.  Pref.       6         6  lOJ  —  r,  18    5 

Kensington  Ordinary          ....        6         7  55  —  5  19    a 

London  Electric       Nil     Nil  IJ  —  Nil 

do.       dc.     6  per  cent.  Pref...       4         5  4  —  (i    .',    0 

Metropolitan 8         4  8  —  i  6  13    4 

do,         4*  per  cent.  Pret.    . .       4J       44  8J  —  1;  la    H 

St.  James'  and  Pall  Mall  ....        8         9  Ik  —  (1    6    4 

South  London           5         r>  3  —  6  18    4 

South  Metropolitan  Pref 7         7  20/8  —  fi  16    7 

Westminster  Ordinary       ,.,.79  74  —  664 
Teleobaphs    and    Telephones, 

Anglo-Am.  Tel,  Pret 6         6  99  _  fi    1    0 

do,             Def 14       11  23*  —  6    9    6 

Chile  Telephone       8         8  7J  —  5    6    8 

Cuba  Sub,  Ord 7         7  101  —  •6  13    4 

Eastern  Extension 8         8  I5j  —  •,13    3 

Eastern  Tel,  Ord 8         8  157}  —  '5    17 

Globe  Tel,  and  T.  Ord 7        7  Uj  —  •4  16    5 

do,        do.        Pret 6         6  lOi  —  5  U    8 

Great  Northern  Tel 24        2'i  asj  —  6  11    5 

IndoEaropean         13        13  6«4  —  511    0 

Marconi           15        30  4|  —  4    6    7 

OrienlalTelephoiif  Ord 10         10  3*  —  i  17    a 

United  R.  Plato  Tel 8         «  t',]  +    ;,         '5    ••    3 

West  India  and  Panama    ..         ..      M,       1/3  11.'  —  ts  19    6 

Western  Telegraph             ....        8         8  16i  —  '4  18    7 

Hume    Kails, 

Central  London  Ord.  Assented   ..        4         4  -  ,    65*  —  6    J    a 

Metropolitan 1  30*  —  8    6    6 

do.         District                   ,.     Nil      Nil  SB'  -  Nil 

Underground-Electric  Ordinary,,      Nil      Nil  3g  —  Nil 

do.              dc.       "A"        ..     Nil      Nil  9/  —  Nil 

do.              do,       Income  ..6         4  91  —  •4    8    0 
Foreign    Traus,    Ac. 

Adelaide  Sup,  6  per  cent,  Pref.   ,.66  4!  —  664 

Anglo-Arg.  Trams.  First  Pref.     ..        Rh        .5.J  4,'  —  ;  — 

do,           do,      2nd  Pref.       , .        5j       —  3^  —  ;,  _ 

do,            do,      5  Deb 5          6  7,5*  —  6  12    5 

Brazil  Tractions       —        —  56'  —  — 

Bombay  Electric  Pref 6         6  103  —  5  11    7 

British  Columbia  Elec.Kly.Pfce.        5         5  674  —  7  11    C 

do.              do.        Preferred      Nil     Nil  52j  —  Nil 

do.              do.        Deferred       Nil     Nil  4SJ  —  Nil 

do,               do.        Deb.      .,        41        4+  62  —  0  17    8 

Mexico  Trams  5  per  cent.  Bonds, .      Nil     Nil  67  —  Nil 

do.           6  per  cent.  Bonds, ,      Nil     Nil  5U  —  Nil 

Mexican  Light  Common  ..        ..      Nil     Nil  38  —  -Nil 

do.            Pret Nil     Nil  49  —  Nil 

do.             1st  Bonds,.        ..      Nil      Nil  71  _  _ 

MaNUFaCTUHINi*     Companiks, 

Babcock  A  Wilcox             , .        . .        15       15  :]'  ~  ^    0    0 

British  Aluminium  Ord 10        10  31 J  —  .•;    a    1 

British  Insulated  Ord 20        20  2i  —  4    9    U 

British  Westinghouse  Pref.         . .          7*        7J  2-:  —  5  14    1 

Callenders       20"      25  10*  -f  {  5  19    1 

do,        6  Pret 5          5  5J  —  5    0    (I 

Castner-Kellner        33       20  8"  —  5    10  4 

Edison-Swan,  "  A "             ..         ,.        —        —  —  Nil 

do.      do.    4  per  cent.  Deb.    . .         4         4  75i  —  6    6    0 

Electric  Construction        ....          74      10  l|  —  S    0    0 

Gen,  Elec.  Pret 6         6  lOJ  —  6    3    4 

do.        Ord 10        10  17J  —  '5  13    8 

Henley 35       35  3*  —  5  11    2 

do.    44PreI li       4  4  —  S  13    6 

India-Bubber 10       ID  173  —  'S  13    8 

Telegrspb  Oon 30       30  48  —  '5    0    0 

•Dividends  paid  free  of  InconiH  Tax, 
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CARBON     BRUSHES:     CONSIDERED     IN 

RELATION  TO  THE   DESIGN  AND    OPERATION 

OF     ELECTRICAL     MACHINERY. 


Bv  P.  HUNTEE-BROWN,  A.M.I.E.E. 


{Absliarl  of  paper  read  before  the  Institution  of  Electrical 

EXGINEEHS.) 

The  expression  "  carbon  brush  "  is  hem  used  in  a  generic 
sense,  and  as  intended  to  include  brushes  made  of  carbon 
and /or  giaphite,  with  or  without  the  a<lditiou  ot'  various 
metals. 

A  demand  is  not  infrequently  made  for  a  univeisaJ  bnish, 
or  at  most  two  quahties  whicb  will  meet  every  case  of  com- 
iiiutating  work,  with  a  thii-d  quality  foi-  slip-rings.  The  re- 
quii'emeuts  ol  modem  machines,  however,  axe.  too  diverse 
and  too  exacting  for  sucli  a  thing  to  be  practicable. 

T'he  wide  adoption  of  commutating  poles  has  reduced  the 
duties  devolving  upon  the  brushes  from  the  couimutaibing 
point  of  view,  but  it  has  by  no  means  eliminated  them.  The 
wide  adoption  of  50-  and  6(.l-period  rotary  converters  produces 
difficulties  inherently  connected  with  'the  high  frequency. 

Si>ecial  -machines  such  as  low-voltage  aero  dynamos  and 
magnetos  have  brought  in  their  train  theii'  own  particuEair 
brush  problems,  demanding  the  development  of  special  grades 
to  meet  the  case  iu  question. 

To  secure  satisfactory  operation,  then,  the  problem  may  be 
stated  thus  : — 

(a)  In  the  case  of  slip-iings  the  brashes  must  maintain 
uninterrupted  contact  with  the  rings  and  carry  the  current 
with  mmimmii  frictional  and  electrical  losses.  Distribution 
of  current  between  the  various  brushes  must  be  sufficiently 
unifoiTu  to  prevent  local  heating,  and  the  rate  of  wear  of 
both  rings  and  brushes  must  be  kept  within  reasonable  limits. 

(b)  In  the  case  of  commutating  machines  the  brush  must 
run  satisfactorily  on  a  composite  sui'face,  and  must  possess 
the  commutatmg  chai-acten sties  necessai'y  to  give  the  re- 
quii-ed  assistance  in  this  direction,  and  must  be  capable  of 
withstanding  the  unequal  distribution  of  current  which  in- 
evitably occurs  in  each  individual  brush. 

Properties  of  Carbon  Brushes. — In  the  manufacture  of  car- 
bon brushes  a  well-equipped  laboraton-y  is  an  absolute  essen- 
tial if  consistent  results  and  uniformity  of  product  are  to  be 
maintained.  The  properties  must  be  studied  individually  and 
then  collectively  by  iimnmg  ihe  brashes  undei-  actual  operat- 
ing conditions. 

In  this  paper  the  word  "  coUeotor  "  is  used  as  a  common 
term  to  denpte  either  commutator  or  slip-ring. 

The  tenns  "  positive  "  and  "  negative  "  are  used  in  a  motor 
sense;  th.it  is  to  say,  by  "  positive  brush  "  is  meant  the  one 
by  which  the  current  passes  to  the  collector,  and  by  "  positive 
ring  "  is  meant  the  ring  under  the  positive  brush. 

The  resistance  of  graphite  and  carbon  grades  varies  from  a 
minimmn  of  about  0.0003  ohm  per  incii  cube  to  a  maximum 
of  about  0.0030  ohm  per  inch  cube  according  to  the  propcvr- 
tion  of  graphite  and  other  materials.  Even  taking  the  highest 
of  these  figm-es,  the  actual  loss  due  to  the  resistance  of  the 
brush  is  only  about  10  to  15  per  cent,  of  the  loss  caused  by 
friction  and  contact  resistance. 

The  specffic  resistance  has  a  mudh  smaller  influence  in 
determining  the  caiTying  capacity  of  a  brush  than  the  con- 
tact drop,  coefficient  of  friction,  and  thermal  conductivity  of 
the  material. 

If   a   small    proportion   of   copper   is   added,    the   effect   is 

actually  to  increase  the  resistance,  though  the  alteration  in 
the  natare  of  the  contact  surface  thereby  produced  may 
neiverthelcss  prove  vei-y  beneficial.  By  increasing  the  copper 
oontent  the  specffic  resistance  may  be  reduced  to  about 
0.000005  ohm  per  inch  cube,  there  being  still  sufficient  gra- 
phite in  the  bnish  to  have  a  marked  lubricating  effect. 

A  low  coefficient  of  friction  is  of  vital  importance  with  the 
high  peripheral  speeds  of  modem  machines.  .4part  from  the 
actual  lofss  mcuiTed,  if  the  friction  is  high  it  may  (though 
not  invariably)  lead  to  chatteiing  of  the  brush.  An  imperfect 
contact  between  brush  and  collector,  even  if  it  does  not 
produce  destructive  sparkmg.  will  at  least  increase  the  con- 
tact di-op,  so  that  the  high  friction  inoi'eases  the  commutator 
loss  directly,  and  also  indirectly,  by  increasing  the  I"  R  loss. 
Chipping  and  breaking  at  the  contact  surface  are  not  by  any 
means  always  attributable  to  high  friction. 

The  coefficient  of  friction  (m)  is  influenced  by  the  brush 
mateiial,  the  composition  of  the  collector,  the  condition  of 
the  .surface  of  the  latter,  the  pi'^ssui'e  on  the  brush,  the 
peripheral  speed,  and  the  condition  of  the  atmosphere.  The 
author  hauS  read  a  statement  that  ya  may  easily  be  increaised 
25  pet  cent,  by  heating,  and  again  elsewhere  that  it  decreases 
with  an  increase  of  temperature.  He  is  of  the  opinion  that 
no  temi>e.rature  variations  likely  to  occur  in  pi-actice  affect 
the  coefficient  of  friction. 

The  passage  of  cun'ent  through  a  brush  alters  the  natm-e 
of  its  contact  surface  and  in  this  respect  affects  the  friction. 
Samples  *for  test  should  therefore  be  bedded  with  current 
flowing.  Aftea'  the  surface  appears  to  have  been  completely 
formed  the  first  readings  may  be  taken,  but  the  test  proper 
should  continue  for  not  less  than  three  days  with  the  machine 
running  night  and  day. 
The  effect  of  a  variation  in  the  pressure  apphed  to  the 


brush  is  very  marked.  If  the  pressure  is  increased  from,  say, 
2  to  4  lb.  per  sq.  in.  the  friction  loss  is  very  much  more 
than  doubled.  The  explanartion  of  this  apparent  increase  in 
the  coefficient  of  friction  (whicli  may  be  anything  from  10 
to  100  per  cent.)  is  not  obvious,  hut  may  be  due  perhaps 
to  some  kind  of  suction  effect.  Tliat  a  partial  vacuum  is 
sometimes  produced  under  a  bnish  there  seems  little  doubt. 
The  phenomenon  is  probably  confined  more  or  less  to  the 
laboratory  where  the  friction  machines  are  maiutaraed  in 
specially  good  condition,  and  no  doubt  under  normal  working 
conditions  there  is  sufficient  vibration  to  prevent  its  occur- 
rence. 

The  peripheral  speed  has  a  pronounced  influence  upon  the 
coefficient  of  friction,  the  lattei-  i'allmg  with  an  increase  of 
speed,  though  not  aJ\vay.«  to  the  ."vime  extent.  Pig.  1  shows 
an  instance  in  which  the  effect  of  speed  variation  upon  the 
coefficient  of  friction  is  very  great.  An  inspection  of  the 
curve  reveals  that  the  total  friction  loss  was  actually  gi'eater 
at  the  lowest  speed  than  at  "the  highest.  It  seems  proba.ble 
that  this  decrease  of  fi  with  increasing  speeds  is  due  to  a  film 
of  air  between  the  brush  and  the  collpct<rt'. 

The  contact  drop  of  a  copper  ga^uzr  Inn-'  '-i  of  the  ordej: 
of  0.2  volt.  With  a  carbon  brush  this  ;^  iin  ivi^'d  some  4  or 
5  times.  This  contact  drop  is  the  iiMi-t  \;ilii:il>lo  proi>erty  a 
carbon  brash  pos.sesses.  To  quote  the  late  Professor  S.  P. 
Thorn i>son,  "its  presence  is  the  whole  secret  of  success  in 
natural  commutation.  The  price  paid  foi'  tie  sparkless  work- 
ing of  the  machine  is  the  voltage  drop  of  1.6  to  2  volts." 

Tlie   voltage   drop   at   the   contaidt   does  not   vary   propor- 
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Fig.  1.  Fig.  2. 

Fig.  1. — Coefficient  of  Friction  and  Contact  Drop  at 

40   AMPS.    PER   SQ.    in.    OF   A   PdRE   GrAPHITE   BrUSH. 

Pressure  2  lb.  per  sq.  in. 

Fig.  2. — Contact  Drop  of  Cvrbon  Brush  Containing  no 

Graphite.    Current  Density  40  amps,  per  sq.'in.    Speed 

3,500  FT.  per  min. 

tionaUy  with  the  current,  but  remains  remarkably  constant 
over  a  vnde  range,  and  there  is  for  each  quality  of  brush  a 
critical  value  below  which  no  curiTent  at  all  will  flow.  In 
this  respect  the  behaviour  somewhat  resembles  that  of  an 
electric  arc. 

An  exceptional  case  is  depicted  in  fig.  1.  This  shows  tJie 
coefficient  of  friction  of  ai  pure  graphite  brush  at  various 
speeds.  The  curve  is  so  steep  and  the  value  of  ^•.  so  low  at 
the  highest  sjieeds  as  to  suggest  the  air-film  explanation 
mentioned  above.  Oontact^drop  readings  were  taken  at  the 
same  time  as  the  friction  readings,  and  these  also  are  plotted. 
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Fig.  3. 

A  large  inci'ease  occurs  in  the  contact  drop  as  the  speed 
approaches  the  maixiinum,  again  suggesting  the  presence 
of  an  air-fihn. 

The  immediate  effect  of  an  increase  in  temperature  is 
usually  a  reduction  in  contact  drop,  but  the  extent  is  difficult 
to  deteiTnine  because  the  increase  m  temperature  accelerates 
oxidation  of  the  collector  and  hhis  mci-eaises  the  contact  di-op. 
Many  tests  have  been  maidc,  but  it  is  not  easy  to  obtain 
consistent  results.  Some  tests  have  been  made  w-ith  the 
rings  running  at  3,600  ft.  per  minute,  and  with  a  view  to 
eliminating  some  of  the  variables  others  have  been  made 
with  the  rings  at  rest.  Stairting  with  i>eifectly  clean  rings, 
generally  speaking  a  drop  of  about  20  per  cent,  occurs  very 
.shortly  after  switching  on.  The  contact  drop  then  rises 
much  above  the  origmal  value.  On  cooling  again,  the  be- 
haviour is  unceii-tam,  but  the  contact  drop  does  not  return 
to  anything  approaching  the  original  value.  After  cleaning 
the  rings  with  fine  glass  paper  without  disturbing  the  contact 
surface  of  the  brushes,  a  further  test  reveals  a  lai-ge  reduction 
of  contact  diop. 
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The  behaviour  of  graphite  brushes  appears  to  be  more 
consistent   thjia   that  of  carlion. 

In  actual  practice  considering  the  combined  effects  of  an 
increase  of  temperature  pei-  sec.  and  the  ivsultiu;;  oxidation, 
it  seems  highly  improbable  thai  any  large  reduction  in  con- 
lj*.-t  drop  occui-s.  otherwL-se  we  should  have  an  unstable  con 
ditiou  of  things,  since  the  contact  i-esistauce  foi-uis  such  a 
la.r(;e  pn>i)ortion  of  the  entire  brush  wsistauce.  If  an  in- 
crease 01  leniperature  pixnluoed  a  decrease  in  the  total  brush 
resistance,  to  attempt  to  nin  brushes  in  parallel  would  be 
similar  to  attempting  to  run  compound  dynajnos  in  parallel 
withoiit  equahsers. 

The  contax-t  ilix>p  is  very  definitely  affected  by  the  amount 
of  pressure  applied  to  the  brush.  .V  typical  curve  is  shown 
in  lig.  '2,  which  refers  to  a  carbon  bnish.  The  tesrt  was  ruade 
at  4(1  ami>s.  per  sq.  in.,  the  speed  being  3',50U  ft.  per  rain. 

'llie  tliennal  conductivity  has  a  very  definite  bearing  upon 
the  perfcuinance  of  carbon  brushes,  as  relatively  very  large 
amounts  of  heat  are  genei-at<?d  in  very  sanaU  volumes  of 
material,  and  unless  the  heat  escapes  rapidly  d  destructive 
loniperature  rise  is  the  result. 

(Jver  yt)  i^er  cent,  of  the  loss  occure  at  the  contact.  TJn- 
eipial  distribution  of  the  current,  overloa<ls,  and  circulating 
cun-ents,  all  temd  to  increase  and  localise  the  heat  still  more. 
The  tliennal  conductivity  of  the  various  classes  of  binishes 
varies  very  largely  It  is  greatest  in  the  i)ure  gi-aphite  and 
highly  metalhc  copper-graphite  bru.^hes,  and  least  in  the 
carbons.  In  fig.  3  are  shown  the  results  obtained  by  heating 
blocks  of  various  materials  a.t  one  end  and  measuring  the 
temperature  rise  at  ttie  opposite  end. 

Under  working  conditions  the  heat  generated  at  the  contact 
surface  is  dissipated  partly  into  the  collector,  and  partly  into 
the  brush,  and  therefrom  to  the  holder  'by  dii-ect  contact  and 
also  via  the  tlexible.  For  a  given  contact  loss  a  brush  made 
of  carbon  is  likely  to  reach  a  much  higher  tempei-ature  near 
the  contact  surface  than  one  made  of  natural  or  artificial 
graphite.  If  a  pure  carbon  bnish  is  suddenly  called  upon  to 
carry  an  excessive  current  the  temi^ei'aturo  at  the  contact 
surface  is  hablc  to  be  raised  to  glowing  point,  with  the 
i-e.sult  that  the  surface  is  bmnit.  Gi-aphite  bnishes,  ow'ing  to 
iheu'  greater  thermal  conducti^Tty,  are  able  to  can-y  cor- 
respondingly heavier  loads  without  such  a  high  temi^ei-ature 
being  reached. 

Incidentally  this  great  difference  in  thennal  conductivity 
explains  the  obsei-ved  fact  that  flexible  conductors  in  graphite 
brushes  are  more  liable  to  bui'n  out  than  the  flexibles  in 
oirbon  bnishes. 

The  tenns  hardness  and  abrasivene.ss  are  frequently  con- 
fused, whereas  in  reality  there  is  a.  very  definite  distinction 
between  them.  By  the  former  is  meant  the  degi'ee  to  which 
the  ma.terial  resi.sts  i3ormanent  deformation,  and  it  may  be 
measured  conveniently  by  means  of  a  Shore  scleroscope,  or 
rough  comparisons  may  be  made  by  scratching  tests.  A 
biTish  may  be  very  hard  and  yet  only  very  slightly  abrasive. 
Frequently  a  harder  brush  is  asked  for,  when  what  is  required 
is  either  a  more  ivfractory  brush  or  a  more  abrasive  one. 

The  purely  mechanical  abrasive  action  of  the  majority  of 
brushes  is  very  .<.iight  indeed,  and  in  some  instances  it  may 
l)e  necessary  in  the  course  of  manufacture  to  incorporate  a 
small  quantity  of  abrasive  material  to  prevent  a  brush  from 
smearing  the  collector. 

Tests  made  with  no  cun-ent  flowing,  howevei',  reveal  that 
even  the  lasrt-menCioned  bnishes  do  not  produce  very  rapid 
collector  wear  by  abrasion.  The  following  figures  relate  to 
tei5ts  mad^  upon  bronze  slip-rings,  the  test  bnishes  being 
1.  in.  thick  circumferentiaUy,  mounted  one  per  ring.  The 
pressure  was  4  lb.  per  sq.  in.;  i)eripheral  .speed  about  4,000  ft. 
I>er  min.  The  radial  wear  of  rings  i^er  '20  million  revs,  with 
pure  graphite  was  less  than  0.001  mm. ;  with  carbon  (non- 
abra-sive),  less  than  O.OOl  mm.;  and  with  carbon  (abrasive), 
less  than  0.070  mm.   ■ 

The  mast  abra.sive  of  these  brush(>s  is  not  a  type  that  would 
be  fitted  upon  high-sjieed  machines,  but  might,  for  instance, 
be  fitted  upon  a  4-pole  motor  running  at  800  r.p.m.  Assum- 
ing the  brushes  were  i  in.  thick  with  four  mounted  on  each 
track  of  the  commutator,  then  on  the  basis  of  the  above 
figure  to  pro<luce  a  radial  wear  of  1  in.  on  the  commutator 
the  machine  would  have  to  nm  30  hours  a  day  for  '21  years, 
and  this  with  a  pressure  double  that  to  be  expected  in  prac- 
tice. 

Design  of  Brush. — Tile  use  of  large  bru.shes  effects  economy 
in  holders,  but  a  moderately  Miiall  bni-sh  gives  much  more 
.satisfactory  operation.  It  is  suggested  that  for  ordinary  com- 
mutator work  the  brush  width  should  not  be  greater  than 
li  in.,  and  the  thickness  ■  should  be  that  required  by  the 
oommutating  conditions,  but  preferably  riot  more  than  1  in. 
Brushes  of  the  slide  type  are  immensely  superior  to  the 
grip  tyi)e.  owing  to  their  lower  inertia  and  consequent  abihty 
to  respond  readily  to  inequalities  in  the  collector.  An  excep- 
tion M,ay  be  necessary  in  the  case  of  induction  motor  brushes 
which  are  Hfted  after  the  motor  has  been  run  up  to  speed; 
but  in  this  case  the  need  for  a  .slide  type  is  largely  eliminated 
by  the  fact  tha.t  the  brushes  are  only  in  service  for  a  few 
moments  at  a  time. 

A  brush  should  be  reduced  as  far  as  possible  to  its  simplest 
elements,  and  all  unnecessary  fittmgs  avoided  which  add  to 
the  inertia  of  the  bini.'-h  and  are  seldom  essential  to  its 
satisfactory  operation.  If  any  protection  is  required  on  the 
top  of  the  brush  it  should  take  the  form  of  insulating  mate- 
lial--  this  is  hghter  than  metal  and  is  more  effective  for  the 


purpose,  03  the  excessive  wear  sometimes  produced  on  the 
top  of  a  brush  by  the  pressure  finger  ia  more  an  electiicall 
ellect  than  a  mechanical  one.  Solder-  should  be  avoided 
whenever  possible.  Certain  classes  of  brushes  cannot  be 
made  to  possess  tlie  requisite  characteristics  without  making 
them  compsiratively  fragile;  iu  such  cases  an  euveloiie  of 
copix'r  matoiially  strengthens  tlioiii.  Coiipering,  however, 
has  its  attendant  disadvaiitages.  'llie  brushes  must  have 
sufficient  clearance  in  the  lioldors  over  the  copj)ered  portion, 
and  therefore  an  undesirable  amount  of  clearance  over  the 
uncoppered  poition.  Copper  plating  on  a  brusli  also  on- 
coura^jes  the  current  to  pass  diri>ctly  from  tho  .sides  of  the 
brush  to  the  holder.  This  cau.ses  rapid  wear  of  the  bru.sh 
boxes,  and  the  exces.sive  clearance  resulting  therefrom  pixs- 
vents  a  brush  from  lie<iding  perfectly  on  the  collector  if  it 
does  not  actually  lead  to  serious  chatteiing  and  breakage  of 
the  bnish.  In  the  author's  opinion  it  is  almost  impoj^siblo 
to  exaggerate  the  impoiiiancc  of  making  the  mechanical  con- 
ditions as  perfect  as  possible.  Half  the  battle  is  to  maiiitaJu 
intimate  contact  with  the  collector.  'ITie  total  clearance  in 
the  holders  .should  not  exceed,  sa.y,  0.2  inm.  in  the  (ircum- 
ferential  diiioction  and  0.3  mm.  in  the  akial  diiiection,  and 
these  figures  may  be  halved  with  advantage.  The  bru.sli 
boxes  .should  be  deep  and  should  have  four  couiplete  sides 
with  unbroken  smi'aces.  Flimsy  holders  are  ixior  economy ; 
they  are  usually  very  inaccurate,  and  vibrate  excessively 
undei'  adverse  conditions.  Substantial  cast  holders  aire  a 
great   assi.stance   to  satisfactory   oi)era.tion. 

For  high-speed  work  the  majority  of  constructors  have 
adopted  the  type  which  embodies  a  spiral  spring  directly 
behind  the  brusli.  This  type  possesses  the  additional  advan- 
tage of  taking  up  a  minimum  amount  of  room  in  the  cir- 
cimiferential  direction,  and  therefore  affords  a  minimum  of 
aLssistanoe  to  an  arc  to  maintain  itself  between  spindles  of 
opposite  polarity. 

Every  bnish  should  be  fitted  with  flexibles  proportioned 
to  carry  fuU  current  with  a  reasouiole  margin  far  overloads 
and  unequal  distribution  of  load,  but  they  .should  not  be  larger 
than  is  necessai'y,  especially  if  they  are  short.  A  shoe-typo 
tenninal  should  be  used  w'hich  can  lie  positively  clami>ed 
under  the  head  of  a  screw.  Pin-type  tenninals  cannot  be 
recomniended. 

For  many  years  traction  brushes  were  rarely,  if  ever,  fitted 
with  flexibles,  the  pressure  finger  and  box  sides  being  de- 
iwnded  u{X)n  to  carry  current.  The  reason  for  this  seems  to 
have  lieen  largely  due  to  the  difficulty  of  providing  satisfac- 
tory means  of  securing  the  terminal  end  of  the  bnish  to  the 
holder.  This  has  been  solved  by  a  form  of  spring  grip  which 
can  be  operated  in  inaccessible  ixvsitions,  and  has  no  jiarts 
that  can  work  loose  and  cause  damage  in.side  the  motor.  Tlie 
u.se  of  flexibles  increases  the  life  of  both  brush  and  commu- 
tator, w-eaa-  at  the  top  of  the  bnish  is  prevented,  and  an  all- 
round  better  i)erformance  is  obtained. 

{To  be  concluded.)  . 


Discussion  in  London'. 

Mr.  C.  H.  "\VoKL.iNGHAM  Said  the  subject  was  a  most 
imixjirtant  one,  both  to  makers  and  users  of  bi-ushes.  There 
AVd«  a.  sub-committee,  of  which  the  author  of  the  paijier  was 
a  member,  a.t  woi'k  at  the  pi'esent  time  on  the  standardisa- 
tion of  bnishes.  The  work  of  this  sub-committtee  should 
help  gi'eatly  to  impax>ve  the  haphazard  methods  of  purchas- 
ing brushes  that  vvei^e  in  u.se  at  Jhe  present  time. 

Mr.  A'.  CoNSTABiE  regretted  that  although  there  were  a 
number  of  biiiish  experts  their  knowiedge  was  not  always 
interpreted  in  the  drawing  office.  It  was  very  difficult  to 
find  a  Ideally  true  commutator,  and  he  thought  that  all  the 
troubles  and  curious  phenomena  that  were  encountered  were 
the  le-sults  of  untrueness  of  the  commutator;  that  might  also 
explain  the  rapid  drop  of  the  coefficient  of  friction.  He  could 
not  say  whetiier  the  film  of  air  that  the  author  had  ex- 
plained existed  under  the  bniah  or  not.  If  it  did,  then  he 
could  not  see  how  any  current  would  liass  at  all.  He  found 
it  difficult  to  understand  contact  drop,  and  he  maintained 
that  thei'e  was  no  .such  ix>int  as  the  author  had  mentioned 
below  which  no  cmrent  would  pass.  So  long  as  the  brush 
was  in  contact  current  was  boimd  to  pass,  even  without  tiny 
pi^esiiure  on  the  brush  at  all.  He  thought  that  the  suction 
effect  v\hich  the  author  mentioned  might  lie  similar  to  the 
attraction  between  two  highly  polished  metal  .surfaces,  lie- 
garding  the  size  of  brushes,  lie  certainly  thought  large 
brushes  were  unde.'irable,  because  they  were  diificiilt  to  bed 
properly;  on  the  other  hand,  small  ones  should  not  be 
aUowed  to  lead  to  the  multiplication  of  parts.  Standardisa- 
tion was  desirable,  but  difficult  to  accomplish,  though  it 
should  not  be  diflicult  to  secure  unifonnity  of  quality.  He 
advocated  that  all  brusiieis  should  have  distinguishing  marks 
of  some  kind,  so  that  when  they  weie  being  replaced  from 
the  works'  stores  tliere  coidd  be  no  chance  of  mistakes  being 
made.  Two  bi-ushes  might  appear  to  be  identical  from  all 
outward  appearances,  but  iu  reality  they  might  not  be  so. 
Iieces,sed  mica  gave  trouble;  he  knew  of  one  firm  which  had 
to  go  back  to  smooth  commutatoi'S  on  account  of  ti-ouble 
experienced  due  to  oil  getting  in  the  slots,  although  the 
machines  would  have  run  better  with  undercut  commutators. 
If  the  mica  was  reiiessed  cleanliness  was  absolutely  essential, 
or  trouble  would  be  experienced.  The  ordinary  method  of 
bedding  brushes  was  by  no  means  good.  When  a  sheet  of 
emery  paper  was  drawn  backwards  and  forward  under  the 
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brush  ttie  cuive  given  to  the  face  of  the  bnish  was  not  the 
true  one ;  it  would  be  a  cun'e  having  t'he  radius  ot  the 
commutator  plus  the  thickness  of  the  paper.  Under  such 
conditions  the  machine  would  have  to  run  foi"  at  least  three 
hours  belore  the  brush  assumed  its  coirect  shape,  ^^'ith  re- 
yard  to  copper  pitting,  he  did  not  think  the  action  could  be 
termed  an  electroljtic  one,  because  ^ there  was  no  clectrolyle. 
ile  thought  it  wa«  really  due.  itK>  very  minute  sixirks,  which 
coultl  not  be  seen  at  ali,  jumping  across  Irom  the  commu- 
tator to  the  bruslies.  He  ibd  not  believe  in  lubrication ;  if 
carried  out  the  result  was  the  introduction  of  a  fihn  of 
resistance  under  tlie  brush  which  would  still  farther-  increase 
the  difficulties. 

Prof.  J.  T.  McGregor-Morris  described  the  paper  as  being 
n  vci'y  valuable  oaie;  it  gave  certain  definite  facts  uix>n  which' 
(I  sohd  foundation  could  be  built.     There   were  one  or  two 
points  aibout  wliich  he  would  like  to  h.ive  more  iufonuaition. 
Kr.st,  how  had  the  a.uthor  inoatured   his  contact   drop;   was 
it'  by  the  ammeter  and  voltmeter  method'.'    .\lso,  did  his  fig.  1 
refer  to  a  collector  ring,  to  a  coimuut.a.tor  without  an  arma- 
turf>.   to  a  commutator  with  an  anuature,  oi-  to  a  complete 
machine?     Refei'ring  to  some  experiments  that  he  had  made, 
he  said  he  had  quite  -failed  to  find  any  .such  critical  point  as 
mentioned    by   the    author   below    which    no   current   would 
pass.     He  asked   the   autlioi-   whether  he  i-eally   meant   that 
tliere  weie  no  sparks  a.t  all  when  he  us<>d  the  word  "sixirk- 
less."     It  was  exti-emely  dilficult  to  determine  whether  .siu'h 
:i   condition  existed,  ajid  if  itie-.iUy   was  so  then  the  theory 
«>1    the  tiling  would   lie   different.      With   legard  to  the   volt- 
ainpere  curve,  he  .spoke  of  exi>?riments  that  he  had  cariied 
out  with  a  microphone,  and  said  that  he  believed  the  theory 
of  the  microphone  also  applied  in  this  case;  he  thought  the 
theory  was  the  sa.me  whether  there  were  many  or  only  one 
contact.     He  asked   the   auttlior  whether  he  had   taken   his 
tests  on  a  running  maichine  or  not.     It  wa.s  difficult  to  take 
such  measurements  on  a.  machine  when  on  !oa<l,  but  unless 
that  was  done  the  results  would  not  lie  applicable  in  ijractice. 
Mr.   R.   Orsettich  said   he  diid  not  think   it  wa.s  quite  so 
difficult    to    produce    a    universiil     brush     as    some    jjeople 
thought.     He  had  known  of  a  certain  type  of  brush  which, 
if  it  could  not  ex.ictly  be  styled  universal,  at  any  rate  went 
very  near  being  .so,  and  it  was  a  pity  that  it  had  not  been 
further   developed.      He  called   attention   to  the   suiieriority 
of  twisted  over  braided  leads;  he  always  siXfcifled  for  twisted 
leads.     When   such  leads   became  overheated   they   could    be 
easily  untwisted,  and  so  offered  greater  coohng  surface  with- 
out interfering  with  the  running  of  the  machine.     He  spoke 
of  the  defective  methods  of  fixing  leads  to  bni.shes,  and  said 
he  linew  of  brushes  being  split  due  to  the  unequal  expansion 
when  a  metal  pin  i>as.sed  through  the  brush.     Personally,  he 
iavoured   the  oscdlHating   slip-ring,   as  it  tended   to  keep  the 
biii.sh   in   good   condition.     He  did  not  think  a  lirush   could 
be  expeeted  to  collect  heavy  current  if  it  was  lubriciited,  and 
it  was  therefore  desirable  to  eliminaite  artificial  lubric-ation 
entirely. 

Mr.  J.  McI.  C.4TER  ix^gretted  that  he  was  unable  to  speak 
at  any  length  at  the  time,  but  he  would  ha.ve  pleasure  in 
putting  his  contribution  to  the  discnssioo  in  writing.  With 
regard  to  the  standardisaition  of  bnishes,  he  thought  that 
■.should  come  in  the  first  instance  from  the  designers  of  elec- 
trical machinery,  and  bmsh-makers  would  only  be  too  glad 
to  follow'.  He  was  quite  in  agreement  with  the  author  as 
to  the  impossibility  of  developing  an  universal  bnrsh. 

Mr.  H.  Brazil  was  of  the  opinion  that  imdeixjutting  the 
mica  w^.s  the  better  practice,  but  cai-e  should  be  taken  not 
to  cut  too  deeply.  He  had  seen  much  trouble  caused  by  oil 
vapom-  getting  in  between  the  segmerjts  and  setting  up 
short  circuits,  which  necessitated  the  conmjutator  being  re- 
made. He  was  greatly  interested  in  the  ijartial  va.cuum 
which  the  author  had  explained  existed  under  the  bnishes; 
tliat  would  increase  the  coefficient  of  friction.  He  uttered  a 
wai-ning  against  mea.surements  that  were  taken  in  a  labora- 
toi;.  ;  they  were  not  the  .same  as  measuremeiits  taken  under 
wojking  c<jnditions,  and  would  not  be  of  nmcli  value  in  [wac- 
tice.  He  empha.'.'isiMl  the  imjxyrtance  of  .small  debiil  in  brush 
work,  and  said  that  the  sliding  type  Avas  the  coiTcct  type  of 
brush  to  use.  Bi'u.'.h  holders  and'  lioxes  should  be  of  a  very 
solid  tyi>e,  and  the  latter  should  have  as  small  a  cleaa^nce  as 
possible.  Flexible  leads  .should  be  of  as  large  a  section  as 
pos.sihle,  and  it  was  desirable  to  provide  three  or  four  of 
them  instead  of  the  usual  one  or  two.  He  had  found  it 
very  difficult  to  prevent  slip-rings  becoming  grooved  due  to 
diiVerent  parts  of  the  brush  being  harder'  than  others,  but, 
on  the  whole,  grooving  was  not  objectionable  as  it  gave 
gj-c.ater  contact  surface.  The  end-play  remedy  for  grooving 
wa.f  not  a  good  one. 

Mr.  P.  iX.  Friedlaender  spoke  of  his  experience  with 
small  motors,  vvbich,  when  running  at  high  speed,  threw 
the  bnishes  oft  the  coijimuta.tor.  'Ihis  was  entkely  a  mecha- 
nical defect,  and  it  should  be  possible  to  find  some  way  of 
remedying  it.  He  also  referred  to  brush  leads  and  the  means 
of  applying  pressure  to  bnishes;  .springs  for  the  purpose  were 
'not  alwa-ys,  as  effective  as  they  should  be.  they  often  pre- 
vented the  brush  ahding  properly,  so  that  it  could  not  follow 
the  surface  of  the  commutator  and  maintain  proper  contact. 
Mr.  H.  K.  WniTEHonx,  referring  to  the  author's  tests, 
drew  attention  to  the  difficulty  of  obtaining  accurate  results 
with  a  machine  on  load  due  "to  the  flow  of  circulating  cur- 
rents. He  empha®i.9erf  the  great  iraporta,nce  of  giving  proper 
attention  to  the  mechanical  points  in  the  design  of  bnishes, 


and  also  to  the  proi)eir  spacing  of  bnish-holdera  in  practice. 
When  mioa  was  undercut  great  care  should  he  taken  to  do 
it  propeiiy,  oa-  else  it  was  better  left  alone  altogether.  He 
was  of  the  opinion  that  a  small,  nari'ow  bnish  was  to  be 
prefeiTed,  and  he  thought  a  good  deal  to  improve  ma.tters 
lould    be  attaaned   by   a   prope.r  selection   of   bni.shes. 

Mr.  Ll.  E.  .Atkinson  referied  to  the  brush  patent  he  had 
taken  out  ait  the  age  of  'i-i  years,  and  to  his  early  e.\ix-rieiic<.', 
of  brushgear.  He  had  toot  even  yet  been  able  to  make  up 
his  mind  w'hether  the  cai-bon  brush  was  a  blessing  or  a 
ciir.se.  It  was  a  very  simple  solution  of  a  difficult  problem, 
but  its  efficiency  was  low,  and  from  the  point  of  view  of 
commutation  he  did  not  think  a  woi-se  method  of  collecting 
current  could  be;  devised.  The  question  of  contact  drop 
across  the  brush  was  one  ui>on  which  he  still  had  doubts, 
in  spite  of  what  the  author  'had  said,  but  it  was  a  question 
that  required  to  be  settled,  lie  was  in  agreement  with  the 
remarks  made  by  Prof.  Morris,  that  the  i>aper  was  a  founda- 
tion  ui»n   which  much  good   work   could   be   built. 

Mr.  S.  A.  Pollock  took  exception  to  the  author's  statement 
that,  nominally,  commutating  poles  produced  a  flux  propor- 
'tional  to  the  load,  but  actually  they  did  not.  Such  a  state- 
ment was  incoiTect.,  He  said  it  appeared  to  be  the  author's 
general  opinion  that  designers  were  "hit-and-miss"  soil  of 
l>eopie.  if  the  author  had  dealt  with  modern  machines  he 
thought  tliiit  some,  ol  his  statements  would  have  been 
Worded  ver>  differently.  He  said  there  should  be  a  con- 
.-.tant  voltage  drop  from  the  tip  to  the  heel  of  the  bnish.  It 
woulii  be  difficult  to  standa/rdi.'ie  the  size  of  brushes,  but 
he  .saw  no  reason  why  all  brushes  should  be  of  one  class.  He 
knew  of  ca'ses  where  it  had  been  de-sirable  to  change  the 
brushes,  but  it  was  not  for  reasons  of  comnjutation.  He 
would  hke  more  data  on  the  rales  of  wear  of  shp-iings  given 
in  the  paper,  and  could  the  author  say  what  the  rate  of 
wear  of  a  copper-gra.phite  bru.sh  under  the  same  conditions 
would  be':'  He  agreed  that  an  an-  fihn  did  exist  under  the 
bnish,  although  it  might  be  only  a  very  thin  film.  He  did 
not  think  such  a  film  would  affect  the  contact  drop  very 
much  because  the  heat  generated  would  mrify  the  air,  and 
^o  wash  out  more  of  the  film.  He  agreed  that  a  large  brush 
w'as  bad  practice,  but  the  siz^  should  be  kept  as  large  as 
possible,  so  as  to  reduce  the  cost  of  brush  renewals. 

Mr.  RcfERT  S.  .liLLEN  sa,id  that  standardisation  was  vei-y 
desii-able;  the  number  of  gi-ades  of  bnishes  should  be  re- 
duced. He  did  not  think  the  pa-pex  had  taken  sufficient 
account  of  inertia.  They  had  heard  something  of  brushes 
jmnprng  and  bumping;  it  was  quite  essential  that  the  bnish 
should  be  able  to  resixmd  imni'edia.tely,  and  when  these 
condtions  were  fulfiUed  better  results  would  follow. 

The  Author,  in  reply  to  some  of  the  points  i-ai-sed,  said 
that  his  fig.  1  was  taken  on  s'hort-oircuit  by  the  ammeter  and 
voltmeter  method.  When  the  commutator  was  at  rest  the 
cun'e  ran  down  to  the  origin.  To  obtain  fig.  6  the  brushes 
were  tested  individually  on  a  slip-ring,  and  were  afterwards 
checked.  Perha|>s  it  was  not  quite  correct  to  term  the 
copper  pitting  action  an  electrolytic  one,  as  there  was  no  elec- 
trolyte, but  it  was  something  very  _.similar.  The  alternative 
explanation  put  forward  by  a  speaker  he  did  not  think 
would  fit  in,  as  the  action  was  confined  to  the  negative 
brush.  It  was  advisable  to  use  one  brush  in  place  of  two 
whenever  possible,  becau.se  when  two  wei'e  used  one  invari- 
ably wore  away  quicker  than  the  other.  With  regaad  to  ex- 
teimal  lubrication,  he  could  only  say  that  where  it  w-as  found 
neces.9aiy  it  could  only  cast  a  reflection  on  the  makers  of 
the  brushes. 


FREQUENCY     CONTROL.* 


By  HENRY  E.  WARREN. 


Thk  ordinary  method  of  meaisuring  frequency  is  by  means 
of  a  meter  which  indicates  upon  a  .scale  the  value  at  any 
instant.  The  common  method  of  regulation  has  certain 
faults  which  hitherto  have  not  been  emphasised  because  they 
have  not  been  obvious,  and  because,  there  has  been  no  better 
way  of  accomplishmg  the  regulation. 

A  new-  method  of  maintaining  frequenfcy,  which  has 
been  in  actual  use  duiing  the  past  tw-o  yoairs  by  a  few  of 
the  largest  power  companies  in  New  England  and  New  Yoa-k 
City,  differs  i-adically  from  the  conventional  plan.  No  fi-e- 
quency  meter  of  the  ordiuai-y  type  is  requii-ed.  Instead,  a 
device  which  conveniently  and  accmately  comijares  the  m- 
tegrated  alternations  with  elap.sed  time  serves  as  a  guide  to 
the  operator  for  adjusting  the'siseed  of  the  turbines.  This 
device  is  comparatively  insensitive  to  the  instantaneous  value 
of  the  frequency,  but  shows  its  average  value  with  the 
very  grea.test  precision. 

The  instmment  itself,  known  as  the  Warren  master  clock. 
consists  of  a  complete  pendulum  clock  with  two  dials.  Tlio 
lower-  one  serves  merely  to  indicate  the  time  of  day  in  tlie 
conventional  manner.  Tlie  upper  dial,  of  larger  diameter, 
has  a  hand  which  revolves  once  in  five  minutes.  The  clock 
movement  is  pi-ovided  with  novel  electiical  means  for  regu- 
lating the  rate  with  very  great  precision.  The  pendulum  rod 
is  maide  of  "  invar,"  so  that  the  clock  is  practically  unaffected 
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by  temperature  changes.  It  is  an  extiemely  accurate  time- 
keeper, and  can  be  regubted  to  run  with  an  error  not  greatea: 
than  a  second  or  two  per  week. 

Mounted  upon  the  upper  five-minute  dial  of  this  clock  is 
anotheir  hand  which  is  f:ol4-coloaied  to  distinguish  it  from 
the  black  clock  hand.  Thisjjpld  hand  is  wholly  independent 
of  the  clock  movement,  but  is  driven  through  gearing  by  a, 
email  self-starting  synchronous  motor,'  illustrated  in  fig.  1. 
This  motor  is  connected  permanently  through  any  convenient 
potential  transformer  to  the  .iltemating-current  system.  The 
gear  ratio  between  the  gold  hand  .md  the  motor  is  such 
Siat  at  normal  frequency,  for  exam  pie,  60  cycles,  the  hand 
will  revolve  once  in  exactly  five  minutes.  Incidentally,  the 
-synciironous  motor  keeps  the  ptmdulum  clock  movement  con- 
stantly wound  at  uniform  tension. 

Aftei-  the  Warren  raa,stoj-  clock  has  been  started  and  ve^ 
gukted,  the  gold  and  black  hands  on  the  five-minute  dial 
;ire  set  over  each  other,  and  the  operators  are  inst.ruc(<?d 
to  a<liust  the  speed  control  switches  of  the  turbines  occa^ 
aionally,  if  they  observe  any  tendency  of  the  .gold  hand  to 
gain  or  lose  with  respect  to  the  blaek  hand. 

It  is  surprising  to  obsei-ve  how  slowly   these   two  hands 


Fig.  1.— Self-st.\rtikg  Si'schronods  Motor  for  Driving 
Synchronising  Hand   (Pull  Size). 

change  their  relative  positions,  after  the  speed  of  the  tur- 
bines has  been  coneotly  adjusted.  This  is  because  the 
turbine  governors  maintain  the  average  speed  very  accu- 
rately indeed,  and  the  momentary  fluctuations  in  speed, 
which  a,re  just  as  likely  to  be  above  as  below  the  average 
value,  cancel  out  and  do  not  perceptibly  affect  the  relative 
position  of  the  two  hands.  The  clock 'giyes  a  ti-ue  indioaJtion 
of  the  average  value  of  the  speed,  it  serves  therefore  to 
establish  a  correct  base  line  for  the  frequency. 

Prom  the  standix>int  of  the  operator  there  is  a  considerable 
advantage    in    eliminating    unnecessary     and    objeotionahle 
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Fig.  2.— Ccrve  Showing  Improvement  in  Daily  Average 
Frequency  Secured  by  Warren  Master  Clock. 

manipulation  of  the  speed-control  devices  in  a  continual 
effort  to  follow  fluctuations  in  speed  which  aie  only  momen- 
tary. 

The  new  method  practically  eliminates  the  effect  of  all 
instrumental  errors  due  either  to  caJibration  or  temperature. 
The  average  frequency  measured  over  periods  exceeding 
34  hours  can  easily  be  maintained  over  periods  exceeding  a 
hundredth  of  1  per  cent,  of  its  true  value. 

The  scale  of  the  instrument  is  so  extended  by  the  inte- 
grating process  that  close  reading  is  wholly   unnecessary. 

Since  October,  1916.  the  frequency  of  the  Boston  Edison 
Co.  has  been  controlled  by  this  improved  method.  The 
original  Warren  master  clock  has  been  running  continuously 
•2A  hours  each  day  without  repaii-s  of  any  kind  and  witiiout 
attention,    excejrt    for    daily    compari.son    with    Washington 


time  signals  and  infrequent  regulation.  All  the  alternating 
current  supplied  from  this  station  to  35  cities  and  towns 
and  more  than  50,000  customers  has  been  controlled  in 
this  manner. 

The  improvement  in  frequency  regulation  may  be  seen  by 
referiing  to  fig.  '2,  where  the  curve  shows  the  average  fre- 
quency for  24-hour  pericxls  during  the  month  before  the 
installation  of  the  master  clock,  and  the  thick  straight  line 
indicates  the  frequency  tbei-eafter.  The  curve  and  the  sti-aight 
line  are  on  the  .siiine  large  scale.  The  vaa-ia.tions  of  the  curve 
aj-e  probably  due  more  to  temperature  changes  than  to  any 
other  cause,  and  it  is  likely  that  they  would  apiiear  materially 
greititer  if  meaisured  thixjugh  .summer  and  winter.  The 
straight-line,  ii  continued  to  tlie  ijrosent  day,  would  j>ro- 
bably  show  no  variaitions  large  cnovigh  to  be  plotted  on  this 
scale. 

It  may  be  argued  that  the  cmTe  is  aiCceptahle  commer- 
cially, but  there  can  be  no  doubt  that  in  the  long  run  those 
manufacturcfl's  who  use  electric  po^\•cl■,  csi>ecially  textile 
mills,  gain  materially  by  eliminating  errors  and  variations 
in  the  average  frequency,  even  as  small  as  one-half  of  1  per 
cent.  This  must  bv  so  because  the  speed  of  all  motors, 
and,  consequently,  the  output  of  the  mills,  vaiies  directly 
\\'ith  the  frequency.  One-half  of  1  per  cent,  would  meaoi 
;)()  dollars  per  day  "to  a  mill  with  a  daily  output  worth  ten 
tliousand   dollars. 

The  Wanen  modors,  shown  in  fig.  1,  are  very  small,  and 
practioally  foolproof.  They  consume  about  two  watts,  and 
will  bring  their  loa<l  from  rest  up  to  absolutely  synchronous 
speed  within  a  second  or  two.  One  of  these  motors  may 
be  substituted  foJ'  any  clock  mechanism  with  a  certainty 
that  it  will  run  at  the  same  rate  as  the  master  clock  at  the 
central   station. 

This  means  that  any  power  company  using  the  improved 
frequency  control  may  eliminate  aU  the  tiXDublesome  clocks 
in  graphic  instiiiLients.  maximum  demand  meters,  time 
switches,  and  simUaa-  devices  by  substituting  the  small 
Warren  motors,  which  take  up  much  less  room  and  are 
many  times  more  powerful.  A  very  considerable  saving 
can  "be  secm'ed  in  this  way,  pai-ticularly  with  demand  meters 
which  are  widely  distiibuted.  The  cost  of  weekly  winding 
disapixa.rs,  and  the  maintenance  lexpense  is  greatly  induced, 
and  much  more  accui'aite  and  reliable  records  are  secured. 
It  seems  quite  certam  that  for  large  systems  the  gain  in 
re-equipping  graiphic  instmments  and  demand  meters  wiU 
alone  pay  a  generous  return  on  the  very  moderate  cost  of 
adopting  the  new  method.  Motoi'-driven  time  switches  for 
controllnig  multiple  sti-eet  lamps  and  many  other  purposes 
suggest  very  impoi^tant  possibilities  for  the  future. 

Whenever  two  systems  are  to  be  interconnected  they  must 
first  establish  the  same  frequency.  This  result  can  be  ac- 
complished  with  ease  by   the  improved   method  of   control. 


ELECTRICITY     SUPPLY     PROGRESS     IN 
WAR     TIME. 


I^C07dinued  from  page  616.^ 
AYE. 
During  the  war  the  Corporation  of  Ayr  (Mr.  R.  Marshall, 
bm-gh  electrical  engineer)  has  converted  its  alternating-cur- 
rent supply  system  from  single-phase,  60  periods,  to  twcv- 
phase,  50  periods,  and  has  increased  the  capacity  of  the 
generating  plant  by  1,500  kw.,  making  a  total  of  2,600  KW. 
In  the  same  period,  the  horse-power  of  motors  connected  to 
the  mains  has  inci'eased  by" over  100  per  cent.,  and  there  is 
every  prospect  that,  when  Grovemment  restrictions  are  with- 
drawn, there  will  be  a  considerable  demand  for  additional 
supplies  of  electrical  energy  for  aH  punwses.' 

ABERDEEN. 
The  Corporation  of  Aberdeen  (Mr.  J.  Alex.  Bell,  city  elec- 
trical engineer)  has  almost  doubled  its  annual  output  in  the 
lour  years  from  1914  to  1918.  The  following  table  sumrnarises 
the  increase  in  output  and  connections  dming  the  period  in 
question  : 


July  Slat,  1914. 

July  31st,  1918. 

Total  units  sold 

9.663,054 

17,408,147 

Unita  sold  for  power  and  heating 

4,6!t2,62H 

12.025,681 

Total  H.P.  of  motors  connected  ... 

8.441 

le.ss."-. 

Number  of  motor's  hired  out 

677 

864 

H.P.                  .,                 „ 

3,776 

6,077 

Total  heating  and   cooking  con- 

nections...        ...         ... 

1,202  KW. 

2,I77kw 

Total   number  of   hired  heating 

and  cooking  appliances 

;)6i 

1.598 

Total  number  of  hired  radiators 

and  fires  ...         ...         

351 

688 

Total  number  of  hired  irons 

364 

028 

To  deal  with  the  increased  load  a  new  5,000-KW.  turbo- 
altei-nator,  complete  with  surface  condensing  plant,  was  put 
to  work  in  the  early  part  of  this  year.  To  accommodate  this 
set  it  was  found  necessary  to  extend  the  engine-room  build- 
ings a  matter  of  40  ft.,  as  the  load  was  such  that  it  yvaa 


Toi.  83.  No.  2,144,  decembee  27, 1918.]  THE    ELECTRICAL    REVTEWo 


643 


found  to  be  unsafe  to  remove  three  4-20-kw.  reciprocating 
sets,  which  would  otherwise  have  had  to  be  done.  A  fur- 
thei-  5,000-KW.  tuibo-altemator  is  on  order  for  delivery  in 
the  spring  of  1919,  and  this  is  to  occupy  a  position  in  the 
main  eagme-room  in  place  of  the  above  mentioned  old  re- 
ciprocating sets,  wdiich  have  now  been  disposed  of.  The 
plant  ca.pacity  will  thus  be  rai.sed  from  8,380  to  18,380  kw. 
A  1,000-KW.  motor-con vert-er  has  been  insta.Ued,  ajad  a  fur- 
ther one  is  on  order. 

The  boiler-house  plant  h.as  been  increased  by  the  addition 
of  two  Babcock  &  Wilcox  watei--tube  bailers  of  18,000  lb. 
each,  and  to  deal  with  coal  stocks  a  telpherage  s\-stem  has 
been  mstaUed.  Two  new  eleotrically-driven  pumps  have 
been  installed  in  the  pump  chambei-  on  the  river  bank,  and 
a  new  pipe  has  been  laid  to  the  works  for  condensing  pur- 
poses. 

A  new  sub-station  for  improving  supply  in  the  docks  area 
was  put  .into  use  in  November,  1917,  and  contains  one  500- 
KW.  motor  converter  and  one  4U0-k.v..\.  static  transformer, 
with  the  requisite  e.h.t.  and  l.t.  switchgear.  Four  new 
static  transformer  sub-stations  of  a  total  capacity  of  1,700 
K.v.A.  have  been  built  and  €quipi>ed  in  connection  with 
supply  to  various  works,  while  two  existing  sub-stations 
have  been  enlarged  hy  a  total  of  7fj0  KW.  of  rotary  and  400 
K.v.A.  of  static  plaiut. 

The  opening  of  these  now  sub-sta.tions  and  the  rearrange- 
ments of  the  cable  sj-stem  involved  the  laying  of  5.87  miles 
of  E.H.T.  feeder  and  o.lS  miles  of  l.t.  feeder;  8.14  miles  of 
distributor  have  also  been  laid. 

The  principal  war  industries  have  be«n  tbe  building  of 
i-hips  (largely  Admiralty  trawlers),  manufacture  of  .shells, 
weaving  of  -Army  doth,  making-up  of  Ai-mj'  clothing,  and 
tinned  i-ations.  Most  of  the  fiiins  engaged  on  these  ah-eady 
used  electric  power;  these  have  enlarged  their  plant,  while 
others  have  taken  supply  who  did  not  previously  do  so.  Thus 
one  large  fii'm  of  engineers,  which  was  previously  not  a 
consumer  at  all,  has  installed  over  900  h.p".  of  motoa-s,  an 
©lectric  steel  furnace  requiring  7.50  to  1,000  kw.,  and  a  40- 
K.v.A.  electric  welding  plant.  A  finn  of  shipbuilders  whidh 
used  electricity  to  a  hmited  extent  has  added  over  800  h.p. 
between  extensions  and  replacement  of  old  st«am  plant.  An- 
Dthei'  firm  of  engineers  and  .shipbuilders  has  added  over  400 
H.p.  to  its  previous  instaUatiou.  while  a.  new  shipyard  starttMl 
during  the  war  has  350  h.p.  of  tkree-phase  motors,  and  no 
other  form  of  power.  A  large  finu  of  ]ut«  and  f3ax  manufac- 
turers has  a  complete  electrical  equipment  of  over  1.-300  h.p. 
in  a  new  mdl,  while  a  firm  of  woollen  cloth  manufacturers 
has  added  325  h.p.  to  its  previous  installation,  and  has  be- 
tween '200  and  250  h.p.  yet  to  go  on. 

.\  bakery  and  meal  mill  has  changed  over  from  steam  to 
electaic  diiving,  with  a  total  of  175  h.p.  of  motors.  A  paper 
works  has  put  in  165  h.p..  and  has  further  plant  awaiting 
erection.  A  chemical  works  has  put  up  a  new  plant  for 
the  manufacture  of  superphosphate  which  requu-es  130  h.p., 
and  thexe  have  been  many  installations  of  smaller  size. 

Aberdeen  has  not  been  without  its  share  of  new  indu.strie.s. 
The  piincipal  and  most  interesting  is  that  of  electric  steel 
making,  one  finn  having  installed  a  3J-ton  furnace  with 
transformers  of  900-k.v.a.  capacity.  Another  interesting  de- 
parture is  the  building  of  concrete  barges.  The  paper  makers 
have  taken  up  some  new  fines,  and  while  one  finn  has  deve- 
loped the_  manufacture  of  pa.i>er  from  sawdust,  another  finn 
has  turned  its  attontion  to  the  production  of  photographic 
i;iai)ers.  In  a  smaller  way  there  is  toy-making,  and  one  firm 
is  doing  its  best  to  captru'e  a  share  of  a  trade  fonnerly 
almost  entirely  in  German  hands. 

REDDITCH. 

The  Urban  Distrust  Council  of  Eedditoh  (Mr.  K.  N.  Mayne, 
electrical  engineer)  originally  commenced  supply  19  years  ago 
on  the  single-phase  system  at  70  cycles  for  hghting  pur- 
pases  ;  but  there  has  been  a  steady  demand  for  electiic  power 
which  the  early  type  70-cyole  machines,  working  at  a  power 
factor  of  under  0.5,  were  unable  to  cope  with,  eventually 
failing  altogether.  In  1913  the  plant  had  a  total  capacity 
of  665  KW.,  and  was  carrying  a  day  load — practically  all 
power — of  some  450  kw.,  which  increased  in  the  evening, 
due  to  the  hghting  load,  to  a  total  of  640  KW.  It  became 
evident  that  if  the  plant  in  the  industrial  district  of  Red- 
diteh  was  to  be  driven  by  'electiic  ]X)wer  and  ■  not  by  gas 
veiw  di-astie  alterations  in  the  method  of  generation  and 
supply  were  necessai'y.  Ultimately  it  was  pro]X)sed  to  adopt 
a-  three-pha.se  system  of  generation  and  distaibution,  but  it 
was  not  until  after  the  outbreak  of  wai-  that  conti'acts  were 
jilaced  for  the  new  ijlant. 

Ihe  Birmingham  SmaU  Arms  CX).,  Ltd..  Messrs.  Herbert 
Tej'ry  &  Sons,  Ltd.,  and  other  largo  manufacturers  entered 
into  agreements  for  bulk  supplies  for  pou'cr  and  light,  but. 
although  matters  were  accelerated  as  much  as  possible,  it 
was  not  until  September,  1916,  that  a^  .siipjily  of  three-i>hase 
power  was  available.  Tliis  delay,  unfortunately,  resulted  in 
the  loss  of  the  cream  of  the  war  ]X)wer  peak,  gas  engines 
taking  up  the  drive  for  essential  -war  supplies. 

ITk^  new  plant  installed  consists  of  two  1.(_X)0-kw.,  3,800- 
volt,  3-pha.se  Parsons  reaction  type  tui-bo-generators,  with 
electrically-driven  auxiliary  plant,  and  a-  Heenan  it  Froude 
wet-air  filtor.  Additional  steam  is  pro\ided  by  a  13,000-lb. 
Rabcock  &  Wilcox  boiler,  which  unfortunately  had  to  be  put 
do\vn  in  a.  temporary  position,  furthci'  extensions  to  the  old 
boiler-house  being  prevented  by  the  destructor  house  at  one 


end  and  a  cooling  tower  at  the  other.  This  arrangememt 
has  been  a  very  expensive  one,  as  it  took  two  sets  of  firemen 
per  shift,  and  two  coal-storage  bunkei's  had  to  be  stocked. 
New  H.T.  and  l.t.  S-phase,  4-core  feeders  and  distributors 
were  laid  to  convenient  centres,  the  h.t.  cables  feeding  into 
new  sub-stations,  fitted  with  modem  B.T.H.  truck-tyj)© 
switchgear,  and  B.I.W.  switeh-fuse  L.T.  units;  0.2  4-core, 
L.T.,  3-pha.se  cables  teed  into  the  surrounding  single-phase 
underground  sub-stations,  the  original  singl^phase  distri- 
butors being  balanced  as  nearly  as  possible  between .  the 
phases  and  neutral.  This  arrangement  has  done  away  with 
the  high-pressure  fuse  and  switehgear  and  ta-ansformers, 
always  a  dangerous  and  unsatisfactoiy  combination  in  mider- 
ground  sub-stations. 

The  two  problems  which  presented  themselves  on  the 
change-over  from  70  to  .50  periods  were  :  The  correct  regis- 
tration of  consumers'  meters,  and  the  reduced  speed  of  the 
one-phase  motors.  The  meter  department  required  over- 
hauling, and  a  new-  building  was  put  up  for  this  purpose, 
equipped  with  modem  test.ing  arrangements. 

It  has  not  been  possible  entirely  to  do  away  with  the 
running  of  single-phase  machinerj',  and  for  this  purpose  two 
motor-aJternators  of  1.50  kw.  and  300  kw.  resi>ectively  have 
been  put  down.  Normally  these  are  motoring  on  h.t.  single- 
phase  supply,  as  there  are  a  number  of  large  con.siumers 
having  theii-  owa  h.t.  transformer  sub-stations  giving  a 
L.T.  supply  to  their  works. 

The  three-phase  has  proved  so  reliable  and  satisfactoiy  that 
the  single-phase  motor  has  been  displaced  by  the  three-phase 
in  a  number  of  cases  by  consumers;  in  fact,  the  demand 
has  increased  so  rapidlv — in  1916  the  units  generated  weie 
1,648,733,  for  the  year  1918.  3,792.2.86— that  it  has  been  neces- 
sary to  order  another  3,000-KW.  turbine  and  auxiharies;  the 
engine  room  will  be  extended  and  will  take  the  place  of  the 
temporary  boiler  house.  A  new  boiler  is  to  be  put  down  at 
the  same   time. 

The  opportunity  will  be  taken  to  bring  all  the  boilei-s  under 
one  roof,  the  old  destruetoo-  house  being  done  away  with  to 
enable  this  to  be  done,  and  with  ovea-head  coal  btmkers. 
economisers,  and  induced-draught  fans,  considerable  econo- 
mies are  to  be  looked  for. 

The  needle  and  fish  hook  ti-ade  is  the  staple  industry  of 
Eedditoh  and  district,  together  with  a  newer  but  important 
industry  of  springs,  bicycles,  and  motor-bicycle  manufacture. 
These  trades  requiie  a  number  of  iso'ated  shops,  for  which 
the  electric  motor  is  particularly  suited. 

Eedditch  has  for  the  past  four  years  been  engaged  eoJely 
on  war  woa-k,  but  the  machines  are  rapidly  beang  diverted 
back  to  their  normal  work,  for  which  there  is  a  great  de- 
mand. 

{To  he  continued.) 


THE     SUPPLY     OF      SINGLE-PHASE     POWER 
FROM     THREE-PHASE     SYSTEMS. 


Prof.  MttE^  Walkee  read  his  paper  (an  abstiact  of  which 
appeared  in  our  issue  of  December  13th,  1918)  before  the 
North-Midland  Cextre  of  the  I.E.E.  at  Leeds,  on  December 
10th. 

Mr.  R.  H.  CAitPiox,  the  Chainnan.  obseiwed  that  they 
wea-e  much  indebted  to  Dr.  Walker  for  his  up-to-date  paper; 
he  ventured  to  prophesy  that  it  would  become  a  classic  one 
so  far  as  the  Institution  was  concerned.  Some  of  them  had 
been  keener  to  get  electric  fm-naces  on  to  the  mains  than  in 
thinking  about  the  be^t  way  in  which  they  should  be  em- 
ploye-d.  The  author's  pai^er  on  this  subject  was  well  worth 
careful  .study,  though  perhaps  it  would  briug  back  again 
one  of  the  famous  old  battles  of  the  past,  as  in  the  paper 
the  single-phaee  fiimace  was  most  stiongly  and  ably  advo- 
cat-ed,  and  one  wondered  whether  the  rotating  balance  trans- 
former would  be  able  to  withstand  all  the  big  loads  which 
were  thrown  on  and  off  the  furnaces  without  flashing  over. 
He  understood  there  weie  several  towns  where  only  three- 
phase  fui'naces  were  allo'-ned  on  the  mains. 

Mr.  Simpson  remarked  that  he  had  read  the  paper  with  very 
great  interest  from  the  ix>int  of  view  of  supply  rather  than 
from  that  of  the  actoial  user.  He  thought  Dr.  Walker  had 
justified  the  ixrints  he  ha3  set  out  to  cover.  The  Anunicans 
had  some  very  interesting  experiences  five  or  six  years  ago: 
they  exi^erieuced  their  first  ti-oubles  with  the  heating  of 
machines  giving  the  single-phase  supply  from  thi-ee-phase 
generators.  He  would  like  to  know  whether  Dr.  Walker 
would  in  the  case  of  an  11.000-volt  supply  or  more — say.  in 
the  case  of  a  400-K.v.A.  balancer — put  in  -nindings  for  that 
voltatie  or  prefer  to  step  down  to  a  low  voltage  on  the 
machine.  If  that  was  So.  one  would  have  to  consider  the 
additional  cost  for  such  a  case.  Another  point  was  whetbei" 
Dr.  Walkei-  woiild  proixjse  to  nm  several  furnaces  in  parallel 
off  the  same  piece  of  apparatus  and  the  balancing  ti-ans- 
former?  -\s  he  (Mr.  Simpson)  ]i»ked  at  the  matter,  the. 
stabilising  advantage  which  Dr.  Walker  got  at  present  by 
keeping  the  balancer  transfoniier  as  one  unit  would  be  lost. 

Mr.  Browk  said  th.it  the  apparatus  might  be  u.seful  for 
electrical  wielding  apait;  from  electrical  furnaces.    He  knew  a 
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good  lieai  was  shortly  to  bo  doQO  lu  the  way  of  elootric  weld- 
lut;  by  alteniating  current. 

Mr.  Imhkav  wus  of  the  opinion  that  as  regarded  single- 
pbacie  work  they  ha<l  to  consider  the  possibihty  coiiuuercially. 
Wlien  a  niaJi  wavs  linked  to  spend  i"2,(XX)  on  a  small  instella- 
tion  for  the  a<lditioin  of  a  rotajy-convert-er  and  balancer  he 
]ooke<l  a  long  time  at  the  proixiaition  of  instoJhnfi  a  balancer. 
From  th<.-  |)oint  of  view  of  an  electriL«J  engineer,  the  true 
science  of  doing  a  thing  was  to  do  the  thing  most  effectively 
at  the  least  capital  outlay  without  in  any  way  depreciating 
the  woj'k  done. 

Mr.  Tow.NUjv  was  of  opinion  that  with  every  thiiee-phaee 
furnace  with  bottom  connections  tlie  supply  authority  had 
got  to  allow  for  unbaJancitl  load.  .\  point  to  remember  was 
the  size  of  furnaces  that  could  be  dealt  with  by  a  jxirlicular 
ijize  of  plant,  llie  size  of  tho  furnace  should  not  be  more 
than  15  i^er  cent,  of  the  size  of  the  plant  running  in  the 
station.  That  was  found  to  give  very  successful  results. 
With  a  furnace  of  25  per  cent,  of  the  eaipacity  of  the  plant 
running  in  the  station  vei-y  bad  results  had  been  obtaine<l. 

Mr.  Laixg  agreed  with  the  Chainnan  that  the  ixiper  was 
hkely  to  be  a  classic  on  the  subject.  It  would  lJt^  interesting 
to  watch  developments  iji  the  future  bo  see  if  Dr.  Walker 
proved  to  be  a  wise  prophet.  Even  if  they  had  the  battle 
of  the  phases  over  again  it  would  l>e  on  a  subject  of  primary 
importance,  and  would  l>e  of  gieat  interest  to  all  concejncd 
in  the  eJectiical  indu.stry.  It  was  important  to  point  out 
that  so  long  as  one  was  within  'JU  i)er  c*nt.  of  the  load  of  a 
station  one  could  with  safety  use  ctae-phast^  {xjwer  only  for 
particular  work. 

Mr.  Selvey  said  he  would  like  Dr.  Walker  to  say  some- 
thing bearing  on  the  use  of  a  single  phase  for  railway  elec- 
trification. 

Prof.  Miles  Walker,  replying  to  the  discussion,  said  that 
many  points  of  interest  had  been  brought  out.  As  regaided 
condciiK^rs,  there  wa.^  no  rejil  limit  to  the  output  if  one 
i»uld  get  enough  to  pass  the  conilenser.  (Jf  couise,  one  wa.s 
always  a  little  afraid  with  condensers.  The  volbige  was 
across  a  small  thicktie.ss  of  dielectric,  and  JiJthough  it  might 
be  found  in  practice  that  it  did  not  g<^t  hot,  still  there  would 
always  be  some  ditliculty  in  u-sing  condensers  on  high 
voltage.  In  the  futiuie.  they  might  have  condensers 
.sufficiently  cheap  to  work  them  at  a-  very  low  voltage  gradient. 
With  regard  to  the  powers  of  furnaces,  fhore  was  quite  a 
possibility  that  in  the  future  they  might  go  to  thousands 
of  kilowatts  in  furnaces,  not  only  for  steel  melting,  but 
also  iron  smelting,  and,  whilst  at  present  it  was  not  alto- 
gether a  conmiercial  proposition,  yet  there  were  so  many 
advantages  to  be  gained  that  the  matter  was  very  seriously 
under  con.-<ideration  by  a  n\iinber  of  people,  although  it  might 
l)e  soiue  ye^irs  before  power  became  sufficiently  cheap  to 
make  it  worth  while.  With  regard  to  los-se-s  on  load,  makers 
made  a  guess  at  the  losses,  and  it  was  only  a  matter  of  guess- 
ing big  enough  to  calculate  the  efficiency  lower  than  the 
efficiency  obtained,  so  that  there  was  nothing  in  that.  As  to 
the  question  of  11,000-volt  machines,  that  would  depend  on 
the  size  of  the  machine;  it  was  possible  to  make  thoroughl.\' 
reliable  windings  for  a  large  machine.  If  it  was  a  small 
machine  a  transformer  would  probably  have  to  be  put  in, 
which  would  be  a  drawback.  .\n  electric  furnace  could  make 
such  a  tremendous  lot  of  money  in  a  year  that  it  paid  the 
capital  cost,  apart  altogether  from  paying  interest  on  the 
capital.  It  was  quite  possible  to  put  furnaces  in  parallel.  As 
to  electrical  welding,  he  had  not  considered  the  matter,  and 
did  not  know  enough  about  the  characteristics  required  for 
welding.  If  one  required  a  lot  of  electric  funiaces  it  would 
be  an  advantage  to  ha^'e  oue's  own  power  station,  although 
he  thought  some  of  the  power  suppliers  would  be  pleased 
to  cut  prices  even  then  with  them.  In  many  stations  power 
engineers  would  not  aUow  a.  single-phase  furaace  to  be  put 
on  their  line.  They  were  so  nervous  of  having  it  shoi-t-cir- 
cuit«d  that  even  10  or  15  per  cent,  would  not  have  to  go  on 
their  line  without  some  transformer.  .\g  regarded  the  appli- 
cation of  single  phase  for  railw^ay  work,  the  .supply  required 
was  always  on  such  a  large  scale  that  there  w^as"  no  doubt 
it  would  be  dealt  with  by  generators  of  special  design.  He 
was  not  anticipating  that  there  would  be  any  great  demanil 
for  balimoers  for  electric  railway  work.  The  electric  railways 
were  so  big  that  they  would  adapt  special  plant  for  their 
special  purposes. 
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•  jgational    systems."     J.    Robi.'.- 


20.396.    "  ElectromagneUc    wai 
J.   E.   MtntRAV.     December  9th. 

20,411.    "  Elertricilly-driven    vehicles."     J.    E.    Siott.      December    nth. 

30,432.     "  Selective    apparatus    (or    wireless   control    systems."     A.    M.    Low 
December  9th. 

20,452.    "  Sparking   plugs."     K.    E.    L.   Guinness.      December   9th. 

204.59.    "  Telegraphic  systems."     V.   E.   Casteixi  &  E.   Fbaitola.     Decer- 
bcr  9th. 

20  474.     "Signalling    apparatus    in    telephone    exchange    switchboards."      ]. 
T.   HOOARTH.     December  10th.  , 


■*  .Manufacture   of    socket    !>upputt»    lur    cicctjic    lamp    bulbs."      Etab. 
IS    BiiLlN.      December    10th.      (France.    December    llih,    1917.) 
2u.48b'.     "  Electric    lightinj;    lor    stage,    &c."      E.    Boom    It    .\.    R.    Booth. 


Uixcinber   luih 

20.502.     "  Safety    de 
elvctric    bulbs   or    globi 

20,518.     "  Rixlifving    .X-ray    sy 
(L.Sp..\.,    Decemoer    10th,    lal7.) 

20,543.    "  Induction    coils."     M.    A-    Coou.     December   lOtli. 

20,54(i.    "  Make-and-breuK  devices  for  induction  coils."     M.   A.  Good      1 
cimber   lOlh. 


hangcability    of 
W.    A.    WiNtEK.      December    lOlh. 


nals. 


lly;operated    gears."      11.    Leitnur.      December    lllh. 

&c.,   on   motor  cycles  and  driving 


20,581 

20.5f}4.    "  Means   for  mounting  dy 

me."     C.    \V.   PibcoCK.      December   Hlh 

20.569.    "  Electrical    lire    alarms,    &c."      R.    Cawiiiorne.      December    llll 

20,576.    "  Protective    arrangements    for    electric    distribution    systems."      J 


K.    Blakd,    Electric. 
11th. 

20,602.    "  Electric    switch 
Dtcinber  11th. 

20,601.    "  Electric    terminals    for 
Donovan.     December  11th. 


EMKNTS,    Ltd..    H:    P.    V.    Hunter.      December 

Electric    control,    Ltd.,    &    O.    Elleksen. 

tches,    &c."     G.    O.    Donovan    &•    W. 

20,605.    "  Apparatus    for    electric    protection    against   corrosion,   pitting,   &c. 
ol    tubes,    ferrules,    doors,    Okc,    of    surface    condensers,    Jtc."      L.    J.    Kkiilh 

"     J.    B.    Parker   &   J.    Smiiil 

:    welding    operations."      C.    J. 


December    Uth. 

20,619.     "  Trolley    heads    for    electric    tra 
December  lllh. 

20.640.     "  Metallic    electrodes    lor   electri 
HoLSLAo.     December   lllh. 

20,650.  "  Electric  heaters  for  auto-radiators."  J.  D.  Browder.  Deccm- 
bCT  11th. 

20.685.  "  Casings,  &c.,  for  electrical  fuses,  &c."  Cable  Accessories  Co., 
A.   Crawforu  &   K.    H.  Reeves.      December   12th. 

20.686.  "  Electrical  fuses."  Cable  Accessories  Co.,  A.  Crawford  and 
F.  H.  Reeves.     December  12th. 

20,713.  "'Portable  electric  starter  for  motor-car  engines,  &c."  C.  B. 
Cave-Brown-Cave.     December  13th. 

20.727.  "  Dynamo-electric  madiines."  F.  Alwynhaicii  &  British  Thom- 
son-Houston   Co.      December   12lh. 

20,746.  "  Electrical  furnaces."  F.I.A.T.  Soc.  Anon.  December  12tli. 
(Italy,    December   12th,    1917.) 

20,757.    "  Firing  electric  mines."     J.   L.   V.  da  Cru/.     December  12lh. 

20,759.  "  Magnetos."  CoMi-AtiNiu  Generale  ue  Magnetos.  December  i2lli. 
(Franc,  .   August  31st.) 

20,762.  "  Electric  welding  apparalus."  Quasi  Arc  t'o.  Ik  A.  P.  Stroh- 
MhNOER.      December    12th. 

20,784.  "  Magnetos  for  intcrnal-i<.ml,ut.lion  eiigiiKs."  IC.  G.  Bkken. 
D.-cember   13lh. 

20,793/4.  "  Electrical  phase-converting  systems."  British  Westinchousl 
IClectric  &  Manukacturinu  Co.  December  13th.  (U.S.A.,  December  13lli, 
1917.) 

20,813.  "  Electric  change-over  switches."  Evershed  &  Vionoles  and  J. 
C.    Needham.     December   13th. 

20,628.    "  Sparking   plugs."     T.    Antoine.      December  13th. 

20,832.    "  Dynamo-electric   machines."     ;E.    Harrison.      December    13th. 

20,858.    "  Electric   furnaces."     J.    Harrison.     December   Uth. 

20.86;l.  "  Electric  alternating-current  slip-ring  motors  and  sliort-circuitin;; 
.md  brush-lifting  gear  therefor."  Mavor  &  CouLSON,  Ltd.,  &  M.  S.  MooRi.. 
December  14th. 

20.89!1.  "  Truck  type  electric  switchboards."  JOHNStjN  &  rillLLICs  &  ^\'. 
A.    W.u,KER.      December   14th. 
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I'he   numbers  in   parentheses   are   those  under   which   the  specifications   will 
be  printed  and  abridged,  and  all  subsequent  proceedings  will  be  taken. 
X917. 

16,749.  ElECTROM.\0NETIC  clutches  or  BRAKES,  MORE  ESPECIALLY  IMENDLD 
FOR  THE  DRIVING  AND  CHANGE-SPEED  GEAK  OF  MOTOR  ROAD  VEHICLES.  G.  Pol- 
lard *    Menco-Elma    Syndicate.      November    14th,   1917.      (120,757.) 

17,013.  Indicator,  electric  alarm,  and  ignition  cut-off  appar.\tus  for 
THE  LUBRICATION  SYSTEMS  OF  ENGINES.  A.  J.  Hill.  November  Uth,  1917. 
(120,762.) 

17,172.      AlTERNATING     ELECTRIC     CURRENT     PROTECTIVE     DEVICES     OF     THE     TYPE 

AD  iPTED  TO  OPERATE  ON  REVERSAL  OF  CUKREN 1 .  British  Thomson-Houston  Co. 
and    K.   B.   Wedmore.      November  21st,   1917.      (120,775.) 

17,398.  Electrical  conneciions  of  electric  torches,  electric  i'Ocklt 
LAMPS.  AND  OTHER  PORTABLE  ELECTRIC  LAMPS.  Efandem  Co.  &  A.  H.  Williams. 
November  26th,  1917.     (120,782.) 

17,608.  Automatic  telephone  systems.  Automatic  Telephone  Manufactur- 
ing Co.  &  A.  J.  Ray  (Automatic  Electric  Co.,  in  part).  November  28th,  1917. 
(120,785.) 

17,612.     Electric  furnaces.     E.  Grammont.     November  28th,  1917.  (120,786.) 

18,032.  Controllers  for  electric  motors.  G.  Ellison  &  J.  Anderson. 
.May  .31st,   1918.     (120,798.) 

18  153.       ELECTliODE    HOLDERS    FOR    ARC    WELDING    PURPOSES.       P.     F.     Smith     and 

V.    S.    Robinson.      December    7th,    1917.      (120,801.) 
18,496.     Engine   starters.     V.    Bendi.t.      December    13lh,    1917.      (120,806.) 
18,641.    Means  for  locking  incandescent  electric  lamps  to  their  holders. 

H.    Smith.      December  15th,   1917.      (120,810.) 

ISXS. 

URRLNT    motors.         A.    C.    BcU    &    T.    R.    Bell.      January 


Co.    (Ge 


71.      .\LTERN.r 

2nd,  1918.     (120,822.) 

2,235.     Electromagnetic   switches.     British   Thomson-Ho 
Electric   Co.,    U.S.A.)      February    7th,    1918.      (120,829.) 

3,188.    Controlling   mechanism    for   use   in   electrical   installations.     Soc. 
Anon,    des    Etablisscments   L.    Bleriot.      November   7th.   1917.      (120,545.) 

3  237.     Electric  controllers  of  the  barrel  or  drum  type.     Veritys,  Ltd., 
and   W.   G.    Pipkin.      February  23rd,   ,1918.     (120,832.) 

5.173.    Commut.xtor     brushes     of     electric     motors.     Sykcs'     Interlocking 
Signal  Co.,   \V.   R.   &  R.   w.  Tarrant.     March  23rd,  1918.  ■  (120,842.) 

9,750.    Electric    motor    control    systems.      British    Westinghoiisc    Flprtric 
and    Manufacturing    Co.      June    13th,    1917.      (116,724.) 


10,477.     "  M ...     „ 

ect   current."      E.    H.    J 
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Reconstruction  Problems. — Pamphlet  No.  9  issued  by 

the  Ministry  of  Reconstruction  deals  with  various  points  in  regard 
to  "  Naval  Demobilisation."  The  scheme  is  explained  in  the  form 
of  question  and  answer. 
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